From: Warren Rowe

To: Marijuana, CED ABC (CED sponsored)
Subject: application for public seat

Date: Wednesday, August 24, 2016 9:33:38 AM
Hello-

| applied for the public seat on the Marijuana Control Board, | have not received any type of
confirmation that it was successfully submitted. Could someone please confirm this for me?

Regards-

Warren Rowe
907-230-3437


mailto:warrenrowe@gmail.com
mailto:marijuana@alaska.gov

From: CannaMedAK

To: Marijuana, CED ABC (CED sponsored)
Cc: LYNN MICKLESON

Subject: # plants

Date: Tuesday, August 23, 2016 10:14:04 AM
Hi,

What is the current number of marijuana plants allowed to be grown by an individual?
| know the original number was six (3 veg, 3 flower) but someone told me recently
that that number had been raised to twelve (12). What's the correct #?

Thanks,
CannaMed AK


mailto:cannamed@mtaonline.net
mailto:marijuana@alaska.gov
mailto:lmickle@mtaonline.net

From: Herbal Outfitters

To: Marijuana, CED ABC (CED sponsored)
Subject: Please clarify
Date: Monday, August 22, 2016 2:08:37 PM

Can you please clarify when an employee is working is it required they have their Marijuana
Handler Permit card attached to their person? Also, please clarify if employees are required
to wear an employee badge with the store license # or if this license # mentioned in the
regulations was referring to the individuals marijuana permit/handler license #.

Thanks for your time,

Derek Morris

General Manager

Herbal Outfitters
info@herbaloutfitters.green
(719) 964-1854


mailto:info@herbaloutfitters.green
mailto:marijuana@alaska.gov

From: Deborah Burlinski

To: Marijuana, CED ABC (CED sponsored)
Subject: Publication Question
Date: Sunday, August 21, 2016 7:31:41 PM

The publication notice (for newspaper publication) for a marijuana cultivation
license indicates in the notice that an individual has "30 days after this notice of
application” to submit objections to the application. Asyou know, the publications
are once aweek for three weeks. So does the 30 days begin from the date the notice
Is published the first week in the newspaper, or isit 30 days from the date during
the last week of publication? Because | assume the application can't be filed as
complete until the 30 day period has run.

Deborah Burlinski

Burlinski Law Office LLC
(907) 357-8786

This communication may contain privileged and private information. If you receive this
communication in error, please contact the sender to et them know you received it in error
and then delete the email.


mailto:deborah@burlinskilaw.com
mailto:marijuana@alaska.gov

From: NICK COLTMAN

To: Marijuana, CED ABC (CED sponsored)
Subject: License #10780

Date: Thursday, August 18, 2016 6:36:10 PM
Hi John,

We initiated an application under Tip Top, LLC and would now like to withdraw it. Can you let me know what the
process of doing so is?

Thanks much,
Nick

Nick Coltman
coltman@gci.net

(907) 229-6364
Anchorage, AK


mailto:coltman@gci.net
mailto:marijuana@alaska.gov

From: Hovanec. Allison (HAGROUP)

To: Marijuana, CED ABC (CED sponsored)
Subject: FW: re: retail store notices
Date: Thursday, August 18, 2016 10:26:16 AM

Good afternoon,

| would like to speak with someone via phone re: the proposed regulations for retail store notices.
Thank you.

My phone number is 907-264-8043.

Allison Hovanec

Public Affairs Specialist

Executive Assistant to Ralph Samuels, VP of Government and Community Relations - Alaska

Holland America Group | Serving Princess Cruises, Holland America Line, Seabourn, and P&O Australia
745 W 4th Ave, Suite 400 | Anchorage, AK 99501

Phone: 907-264-8043 |Fax: 907-264-8026 | ahovanec@HAgroup.com

The information contained in this email and any attachment may be confidential and/or legally
privileged and has been sent for the sole use of the intended recipient. If you are not an
intended recipient, you are not authorized to review, use, disclose or copy any of its contents.
If you have received thisemail in error please reply to the sender and destroy all copies of the
message. Thank you.

To the extent that the matters contained in this email relate to services being provided by
Princess Cruises and/or Holland America Line (together "HA Group") to Carnival
Australia/P& O Cruises Australia, HA Group is providing these services under the terms of a
Services Agreement between HA Group and Carnival Australia.


mailto:ahovanec@hagroup.com
mailto:marijuana@alaska.gov
mailto:ahovanec@HAgroup.com

From: Marijuana, CED ABC (CED sponsored)

To: StarHammock .

Cc: Marijuana, CED ABC (CED sponsored)
Subject: RE: Stalling out?

Date: Wednesday, August 17, 2016 5:25:51 PM

Nicholas Dakota Plush,

We are working every day to make this industry happen. We cannot predict when the first retail
stores will open but the first licenses will be issued in September. The stores cannot open until there
is legally grown marijuana and marijuana products from licensed facilities for them to sell. This first
legal marijuana is being grown right now by the first licensed cultivation facilities. When it will be
ready for a retail store that is licensed and ready is dependent upon a number of factors that are
unknown right now.

Things are not convoluted. This is a complex industry because marijuana is still illegal at the federal
level. If you have been paying attention, then you know that what we have done is amazing, and we
have done it amazingly fast.

The record of the Marijuana Control Board speaks for itself:

¢ held 18 meetings since it was formed

e adopted before Nov. 24, 2015 127 pages of comprehensive regulations required by the ballot
measure

e implemented through a competitive procurement project a sophisticated marijuana tracking
system

e created and implemented an electronic application process
e maintained a detailed website with current information and an extensive FAQ database

e provided video and live trainings for potential applicants, including offering training on the
tracking system

e created and approved 18 forms for licensing

e accepted 407 electronic license applications and 337 handler permit applications to date
e reviewed close to 100 license applications to date

e approved 49 licenses within one year of its formation and first meeting in July, 2015

The board is currently considering regulations which would make Alaska the leading state in
regulating on-site consumption, and has successfully met every statutory deadline set forth in the


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=MARIJUANA622
mailto:dakotaplush@gmail.com
mailto:marijuana@alaska.gov

voter initiative and regulations adopted thereunder.

The staff is extremely small and insufficient for the work we have been asked to do. The criticism
from the public and media, and suggestions that we are stalling or nor working fast enough is not
only completely false, but it is difficult for staff to square with what we have accomplished so far. |
appreciate you asking the question, but if you really have been following along, frankly, you should
not be fearful.

Thank you for your email.

Cynthia Franklin, Director
Alcohol & Marijuana Control Office
907-269-0351

From: StarHammock . [mailto:dakotaplush@gmail.com]
Sent: Friday, August 12, 2016 10:59 AM

To: Marijuana, CED ABC (CED sponsored)

Subject: Stalling out?

Hello,

I'm an Alaskan resident hoping for answers about when dispensaries will be open to the
public. | have followed the industry's progress thru local news, and search daily for more
information. | know that growing and testing permits have been given, and assume growing
has commenced (?). However, things seem awfully convoluted, and it seems the dates for
when the average alaskan resident can purchase safe and legal cannabis continue to get pushed
further and further into the future. Last | read sometime in September or early October the first
dispensaries should be open for business, but | fear for the future of the law, given the section
of the law that allows for the law to expireif an industry is not in place within 2 years of the
laws enactment ( February). Now comes the two clear questions, when will dispensaries be
available to the public, and is there an attempt to stall thislaw out, in defiance of alaskan
voters? Thanks for your time, and | look forward to your response.

Respectfully,
Nicholas Dakota Plush



From: Rachele Mae

To: Marijuana, CED ABC (CED sponsored)

Cc: arikopacz@hotmail.com

Subject: Regulations on Limited Cultivation License
Date: Monday, August 15, 2016 3:55:28 PM
Mr. Calder,

| have a question regarding one of the regulations within the limited cultivation
marijuana license and was wondering if you could direct this question to the right
person?

In the current regulations for the limited cultivation license it explains that, a person is
limited an area by up to 500sq.ft. I'm wondering if that 500sq.ft is regarding areas that
are used for growing, curing/drying, clipping, etc. or is that 500sq.ft pertaining to the
area of the establishment including hallways, entrance ways, security room, etc.?

If you could get back to me at your earliest convenience | would greatly appreciate it.

Thank you,
Rachele Thornton


mailto:rachelemae1@yahoo.com
mailto:marijuana@alaska.gov
mailto:arikopacz@hotmail.com

From: StarHammock .

To: Marijuana, CED ABC (CED sponsored)
Subject: Stalling out?

Date: Friday, August 12, 2016 10:59:26 AM
Hello,

I'm an Alaskan resident hoping for answers about when dispensaries will be open to the
public. | have followed the industry's progress thru local news, and search daily for more
information. | know that growing and testing permits have been given, and assume growing
has commenced (?). However, things seem awfully convoluted, and it seems the dates for
when the average alaskan resident can purchase safe and legal cannabis continue to get pushed
further and further into the future. Last | read sometime in September or early October the first
dispensaries should be open for business, but | fear for the future of the law, given the section
of the law that allows for the law to expireif an industry is not in place within 2 years of the
laws enactment ( February). Now comes the two clear questions, when will dispensaries be
available to the public, and is there an attempt to stall thislaw out, in defiance of alaskan
voters? Thanks for your time, and | look forward to your response.

Respectfully,
Nicholas Dakota Plush


mailto:dakotaplush@gmail.com
mailto:marijuana@alaska.gov

From: Gordon Epperly

Subject: Federal Register - Denial of Petition to Initiate Proceedings to Reschedule Marijuana
Date: Friday, August 12, 2016 10:52:25 AM
Attachments: Federal Reaister - Denial of Petition to Initiate Proceedings To Reschedule Marijuana (08-12-16).pdf

------ Forwarded Message ------
From: "Gordon Epperly" <enter7740@14th-amendment.com>

To:

Cc: chris.peloso@alaska.gov; james.chennault@alaska.gov;
richard.pomeroy@usdoj.gov; christine.dollerhide@usdoj.gov; david.urrea@usdoj.gov;
davina.stallworth@usdoj.gov; deborah.simpson@usdoj.gov; kathey.virgin@usdoj.gov;

usaak.ecf@usdoj.gov
Sent: 8/12/2016 10:46:58 AM

Subject: Federal Register - Denial of Petition to Initiate Proceedings to Reschedule
Marijuana

REMEMBER

If vou forward this, please remove email
addresses before you send it on, and use the
BCC area when sending to several people at once.
Be Kind to Your Email Friends

An Open Letter

Hello Everyone

Yesterday (08-11-16) the Officials of the State of Alaska and its municipal
corporations were in receipt of a message giving notice that the U.S. Drug
Enforcement Agency (DEA) has made a ruling that Marijuana will not be reclassified
and shall remain on the Federal Control Substance Act as a Control Substance |
drug. They were also given notice that Officials of the State of Alaska and its
municipal corporations may be in harms way in if those holders of State and Borough
issued "marijuana permits” and "licenses" are arrested and incarcerated by

the Federal government.

Don't rely upon the "Memos" of the U.S. Attorney General as authority for the States
to regulate and legalize Marijuana. U.S. Attorney General, Eric Holder, had no
authority to authorize a State to legalize uses of marihuana to which the U.S.
Congress had declared by law to be unlawful for any purposes whatsoever. In regard
to the States, the U.S. Attorney General may delegate authority to a State and its
local governments to enforce the Federal Control Substance Law (CSA) (21 USC
878(a)), and limited authority to enforce the CSA against online pharmacies (21 USC

882(c)).

U.S. Attorney General, Eric Holder, (Loretta Lynch) and his U.S. Attorneys are bound
by 21 USC 811 to enforce all provisions of the Federal Control Substance Law



mailto:enter7740@14th-amendment.com
mailto:enter7740@14th-amendment.com
mailto:chris.peloso@alaska.gov
mailto:james.chennault@alaska.gov
mailto:richard.pomeroy@usdoj.gov
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mailto:david.urrea@usdoj.gov
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DEPARTMENT OF JUSTICE

Drug Enforcement Administration

21 CFR Chapter I
[Docket No. DEA-427]

Denial of Petition To Initiate
Proceedings To Reschedule Marijuana

AGENCY: Drug Enforcement
Administration, Department of Justice.

ACTION: Denial of petition to initiate
proceedings to reschedule marijuana.

SUMMARY: By letter dated July 19, 2016
the Drug Enforcement Administration
(DEA) denied a petition to initiate
rulemaking proceedings to reschedule
marijuana. Because the DEA believes
that this matter is of particular interest
to members of the public, the agency is
publishing below the letter sent to the
petitioner which denied the petition,
along with the supporting
documentation that was attached to the
letter.

DATES: August 12, 2016.

FOR FURTHER INFORMATION CONTACT:
Michael J. Lewis, Office of Diversion
Control, Drug Enforcement
Administration; Mailing Address: 8701
Morrissette Drive, Springfield, Virginia
22152; Telephone: (202) 598-6812

SUPPLEMENTARY INFORMATION:
July 19, 2016

Dear Mr. Krumm:

On December 17, 2009, you petitioned the
Drug Enforcement Administration (DEA) to
initiate rulemaking proceedings under the
rescheduling provisions of the Controlled
Substances Act (CSA). Specifically, you
petitioned DEA to have marijuana removed
from schedule I of the CSA and rescheduled
in any schedule other than schedule I of the
CSA.

You requested that DEA remove marijuana
from schedule I based on your assertion that:
1. Marijuana has accepted medical use in

the United States;

2. Studies have shown that smoked
marijuana has proven safety and efficacy;

3. Marijuana is safe for use under medical
supervision; and

4. Marijuana does not have the abuse
potential for placement in schedule I

In accordance with the CSA scheduling
provisions, after gathering the necessary data,
DEA requested a scientific and medical
evaluation and scheduling recommendation
from the Department of Health and Human
Services (HHS). HHS concluded that
marijuana has a high potential for abuse, has
no accepted medical use in the United States,
and lacks an acceptable level of safety for use
even under medical supervision. Therefore,
HHS recommended that marijuana remain in
schedule I. The scientific and medical
evaluation and scheduling recommendation
that HHS submitted to DEA is attached
hereto.

Based on the HHS evaluation and all other
relevant data, DEA has concluded that there
is no substantial evidence that marijuana
should be removed from schedule I. A
document prepared by DEA addressing these
materials in detail also is attached hereto. In
short, marijuana continues to meet the
criteria for schedule I control under the CSA
because:

(1) Marijuana has a high potential for
abuse. The HHS evaluation and the
additional data gathered by DEA show that
marijuana has a high potential for abuse.

(2) Marijuana has no currently accepted
medical use in treatment in the United
States. Based on the established five-part test
for making such determination, marijuana
has no “currently accepted medical use”
because: As detailed in the HHS evaluation,
the drug’s chemistry is not known and
reproducible; there are no adequate safety
studies; there are no adequate and well-
controlled studies proving efficacy; the drug
is not accepted by qualified experts; and the
scientific evidence is not widely available.

(3) Marijuana lacks accepted safety for use
under medical supervision. At present, there
are no U.S. Food and Drug Administration
(FDA)-approved marijuana products, nor is
marijuana under a New Drug Application
(NDA) evaluation at the FDA for any
indication. The HHS evaluation states that
marijuana does not have a currently accepted
medical use in treatment in the United States
or a currently accepted medical use with
severe restrictions. At this time, the known
risks of marijuana use have not been shown
to be outweighed by specific benefits in well-
controlled clinical trials that scientifically
evaluate safety and efficacy.

The statutory mandate of 21 U.S.C. 812(b)
is dispositive. Congress established only one
schedule, schedule I, for drugs of abuse with
“no currently accepted medical use in
treatment in the United States” and ““lack of
accepted safety for use under medical
supervision.” 21 U.S.C. 812(b).

Although the HHS evaluation and all other
relevant data lead to the conclusion that
marijuana must remain in schedule I, it
should also be noted that, in view of United
States obligations under international drug
control treaties, marijuana cannot be placed
in a schedule less restrictive than schedule
II. This is explained in detail in the
accompanying document titled ‘Preliminary
Note Regarding Treaty Considerations.”

Accordingly, and as set forth in detail in
the accompanying HHS and DEA documents,
there is no statutory basis under the CSA for
DEA to grant your petition to initiate
rulemaking proceedings to reschedule
marijuana. Your petition is, therefore, hereby
denied.

Sincerely,

Chuck Rosenberg,

Acting Administrator

Attachments:

Preliminary Note Regarding Treaty
Considerations

Cover Letter from HHS to DEA
Summarizing the Scientific and Medical
Evaluation and Scheduling Recommendation
for Marijuana.

U.S. Department of Health and Human
Services (HHS)—Basis for the
Recommendation for Maintaining Marijuana
in Schedule I of the Controlled Substances
Act

U.S. Department of Justice—Drug
Enforcement Administration (DEA),
Schedule of Controlled Substances:
Maintaining Marijuana in Schedule I of the
Controlled Substances Act, Background,
Data, and Analysis: Eight Factors
Determinative of Control and Findings
Pursuant to 21 U.S.C. 812(b)

Dated: July 19, 2016.
Chuck Rosenberg,
Acting Administrator.

Preliminary Note Regarding Treaty
Considerations

As the Controlled Substances Act
(CSA) recognizes, the United States is a
party to the Single Convention on
Narcotic Drugs, 1961 (referred to here as
the Single Convention or the treaty). 21
U.S.C. 801(7). Parties to the Single
Convention are obligated to maintain
various control provisions related to the
drugs that are covered by the treaty.
Many of the provisions of the CSA were
enacted by Congress for the specific
purpose of ensuring U.S. compliance
with the treaty. Among these is a
scheduling provision, 21 U.S.C.
811(d)(1). Section 811(d)(1) provides
that, where a drug is subject to control
under the Single Convention, the DEA
Administrator (by delegation from the
Attorney General) must “issue an order
controlling such drug under the
schedule he deems most appropriate to
carry out such [treaty] obligations,
without regard to the findings required
by [21 U.S.C. 811(a) or 812(b)] and
without regard to the procedures
prescribed by [21 U.S.C. 811(a) and
(b)].”

Marijuana is a drug listed in the
Single Convention. The Single
Convention uses the term “cannabis” to
refer to marijuana.! Thus, the DEA
Administrator is obligated under section
811(d) to control marijuana in the

1Under the Single Convention, ‘’cannabis plant’
means any plant of the genus Cannabis.” Article
1(c). The Single Convention defines “cannabis’ to
include “the flowering or fruiting tops of the
cannabis plant (excluding the seeds and leaves
when not accompanied by the tops) from which the
resin has not been extracted, by whatever name
they may be designated.” Article 1(b). This
definition of “cannabis’” under the Single
Convention is slightly less inclusive than the CSA
definition of “marihuana,” which includes all parts
of the cannabis plant except for the mature stalks,
sterilized seeds, oil from the seeds, and certain
derivatives thereof. See 21 U.S.C. 802(16). Cannabis
and cannabis resin are included in the list of drugs
in Schedule I and Schedule IV of the Single
Convention. In contrast to the CSA, the drugs listed
in Schedule IV of the Single Convention are also
listed in Schedule I of the Single Convention and
are subject to the same controls as Schedule I drugs
as well as additional controls. Article 2, par. 5
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schedule that he deems most
appropriate to carry out the U.S.
obligations under the Single
Convention. It has been established in
prior marijuana rescheduling
proceedings that placement of
marijuana in either schedule I or
schedule II of the CSA is “necessary as
well as sufficient to satisfy our
international obligations” under the
Single Convention. NORML v. DEA, 559
F.2d 735, 751 (D.C. Cir. 1977). As the
United States Court of Appeals for the
D.C. Circuit has stated, “several
requirements imposed by the Single
Convention would not be met if
cannabis and cannabis resin were
placed in CSA schedule I, IV, or

V.” 2 Id. Therefore, in accordance with
section 811(d)(1), DEA must place
marijuana in either schedule I or
schedule II.

Because schedules I and II are the
only possible schedules in which
marijuana may be placed, for purposes
of evaluating this scheduling petition, it
is essential to understand the
differences between the criteria for
placement of a substance in schedule I
and those for placement in schedule II.
These criteria are set forth in 21 U.S.C.
812(b)(1) and (b)(2), respectively. As
indicated therein, substances in both
schedule I and schedule II share the
characteristic of “‘a high potential for
abuse.” Where the distinction lies is
that schedule I drugs have “no currently
accepted medical use in treatment in the
United States” and “‘a lack of accepted
safety for use of the drug . . . under
medical supervision,” while schedule II
drugs do have ‘““a currently accepted
medical use in treatment in the United
States.” 3

Accordingly, in view of section
811(d)(1), this scheduling petition turns
on whether marijuana has a currently
accepted medical use in treatment in the
United States. If it does not, DEA must,
pursuant to section 811(d), deny the
petition and keep marijuana in schedule
I

As indicated, where section 811(d)(1)
applies to a drug that is the subject of
a rescheduling petition, the DEA

2The Court further stated: ‘“For example, [article
31 paragraph 4 of the Single Convention] requires
import and export permits that would not be
obtained if the substances were placed in CSA
schedules III through V. In addition, the quota and
[recordkeeping] requirements of Articles 19 through
21 of the Single Convention would be satisfied only
by placing the substances in CSA schedule I or IL.”
Id. n. 71 (internal citations omitted).

3 As DEA has stated in evaluating prior marijuana
rescheduling petitions, “Congress established only
one schedule, schedule I, for drugs of abuse with
‘no currently accepted medical use in treatment in
the United States’ and ‘lack of accepted safety for
use . . . under medical supervision.” 21 U.S.C.
812(b).” 76 FR 40552 (2011); 66 FR 20038 (2001).

Administrator must issue an order
controlling the drug under the schedule
he deems most appropriate to carry out
United States obligations under the
Single Convention, without regard to
the findings required by sections 811(a)
or 812(b) and without regard to the
procedures prescribed by sections
811(a) and (b). Thus, since the only
determinative issue in evaluating the
present scheduling petition is whether
marijuana has a currently accepted
medical use in treatment in the United
States, DEA need not consider the
findings of sections 811(a) or 812(b) that
have no bearing on that determination,
and DEA likewise need not follow the
procedures prescribed by sections
811(a) and (b) with respect to such
irrelevant findings. Specifically, DEA
need not evaluate the relative abuse
potential of marijuana or the relative
extent to which abuse of marijuana may
lead to physical or psychological
dependence.

As explained below, the medical and
scientific evaluation and scheduling
recommendation issued by the Secretary
of Health and Human Services
concludes that marijuana has no
currently accepted medical use in
treatment in the United States, and the
DEA Administrator likewise so
concludes. For the reasons just
indicated, no further analysis beyond
this consideration is required.
Nonetheless, because of the widespread
public interest in understanding all the
facts relating to the harms associated
with marijuana, DEA is publishing here
the entire medical and scientific
analysis and scheduling evaluation
issued by the Secretary, as well as
DEA’s additional analysis.

Department of Health and Human Services,
Office of the Secretary Assistant Secretary for

Health, Office of Public Health and Science
Washington DC 20201.

June 25, 2015.

The Honorable Chuck Rosenberg

Acting Administrator, Drug Enforcement
Administration, U.S. Department of
Justice, 8701 Morrissette Drive, Springfield,
VA 22152

Dear Mr. Rosenberg:

Pursuant to the Controlled Substances Act
(CSA, 21 U.S.C. 811(b), (c), and (f)), the
Department of Health and Human Services
(HHS) is recommending that marijuana
continue to be maintained in Schedule I of
the CSA.

The Food and Drug Administration (FDA)
has considered the abuse potential and
dependence-producing characteristics of
marijuana.

Marijuana meets the three criteria for
placing a substance in Schedule I of the CSA
under 21 U.S.C. 812(b)(1). As discussed in
the enclosed analyses, marijuana has a high
potential for abuse, no currently accepted

medical use in treatment in the United
States, and a lack of accepted safety for use
under medical supervision. Accordingly,
HHS recommends that marijuana be
maintained in Schedule I of the CSA.
Enclosed are two documents prepared by
FDA'’s Controlled Substance Staff (in
response to petitions filed in 2009 by Mr.
Bryan Krumm and in 2011 by Governors
Lincoln D. Chafee and Christine O. Gregoire)
that form the basis for the recommendation.
Pursuant to the requests in the petitions, FDA
broadly evaluated marijuana, and did not
focus its evaluation on particular strains of
marijuana or components or derivatives of
marijuana.

FDA'’s Genter for Drug Evaluation and
Research’s current review of the available
evidence and the published clinical studies
on marijuana demonstrated that since our
2006 scientific and medical evaluation and
scheduling recommendation responding to a
previous DEA petition, research with
marijuana has progressed. However, the
available evidence is not sufficient to
determine that marijuana has an accepted
medical use. Therefore, more research is
needed into marijuana’s effects, including
potential medical uses for marijuana and its
derivatives. Based on the current review, we
identified several methodological challenges
in the marijuana studies published in the
literature. We recommend they be addressed
in future clinical studies with marijuana to
ensure that valid scientific data are generated
in studies evaluating marijuana’s safety and
efficacy for therapeutic use. For example, we
recommend that studies need to focus on
consistent administration and reproducible
dosing of marijuana, potentially through the
use of administration methods other than
smoking. A summary of our review of the
published literature on the clinical uses of
marijuana, including recommendations for
future studies, is attached to this document.

FDA and the National Institutes of Health’s
National Institute on Drug Abuse (NIDA) also
believe that work continues to be needed to
ensure support by the federal government for
the efficient conduct of clinical research
using marijuana. Goncerns have been raised
about whether the existing federal regulatory
system is flexible enough to respond to
increased interest in research into the
potential therapeutic uses of marijuana and
marijuana-derived drugs. HHS welcomes an
opportunity to continue to explore these
concerns with DEA.

Should you have any questions regarding
theses recommendations, please contact
Corinne P. Moody, Science Policy Analyst,
Controlled Substances Staff, Center for Drug
Evaluation and Research, FDA, at (301) 796—
3152.

Sincerely yours,

Karen B. DeSalvo, MD, MPH, MSc
Acting Assistant Secretary for Health
Enclosure:

Basis for the Recommendation for
Maintaining Marijuana in Schedule I of the
Controlled Substances Act
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Basis for the Recommendation for
Maintaining Marijuana in Schedule I of
the Controlled Substances Act

On December 17, 2009, Mr. Bryan
Krumm submitted a petition to the Drug
Enforcement Administration (DEA)
requesting that proceedings be initiated
to repeal the rules and regulations that
place marijuana 4 in Schedule I of the
Controlled Substances Act (CSA). The
petitioner contends that marijuana has
an accepted medical use in the United
States, has proven safety and efficacy, is
safe for use under medical supervision,
and does not have the abuse potential
for placement in Schedule I. The
petitioner requests that marijuana be
rescheduled to any schedule other than
Schedule I of the CSA. In May 2011, the
DEA Administrator requested that the
U.S. Department of Health and Human
Services (HHS) provide a sdentific and
medical evaluation of the available
information and a scheduling
recommendation for marijuana, in
accordance with the provisions of 21
U.S.C. 811(b).

In accordance with 21 U.S.C. 811(b),
the DEA has gathered information
related to the control of marijuana
(Cannabis sativa)® under the CSA.
Pursuant to 21 U.S.C. 811(b), the
Secretary of HHS is required to consider
in a scientific and medical evaluation
eight factors determinative of control
under the CSA. Following consideration
of the eight factors, if it is appropriate,
the Secretary must make three findings
to recommend scheduling a substance
in the CSA or transferring a substance
from one schedule to another. The
findings relate to a substance’s abuse
potential, legitimate medical use, and
safety or dependence liability.
Administrative responsibilities for
evaluating a substance for control under
the CSA are performed by the Food and
Drug Administration (FDA), with the
concurrence of the National Institute on
Drug Abuse (NIDA), as described in the

4Note that “marihuana’ is the spelling originally
used in the Controlled Substances Act (CSA). This
document uses the spelling that is more common
in current usage, ‘“‘marijuana.”

5The CSA defines marihuana (marijuana) as the
following:

All parts of the plant Cannabis sativa L., whether
growing or not; the seeds thereof; the resin
extracted from any part of such plant; and every
compound, manufacture, salt, derivative, mixture,
or preparation of such plant, its seeds or resin. Such
term does not include the mature stalks of such
plant, fiber produced from such stalks, oil or cake
made from the seeds of such plant, any other
compound, manufacture, salt, derivative, mixture,
or preparation of such mature stalks (except the
resin extracted therefrom), fiber, oil, or cake, or the
sterilized seed of such plant which is incapable of
germination (21 U.S.C. 802(16)).

Memorandum of Understanding (MOU)
of March 8, 1985 (50 FR 9518-20).

In this document, FDA recommends
continued control of marijuana in
Schedule I of the CSA. Pursuant to 21
U.S.C. 811(c), the eight factors
pertaining to the scheduling of
marijuana are considered below.

1. Its Actual or Relative Potential for
Abuse

Under the first factor the Secretary
must consider marijuana’s actual or
relative potential for abuse. The CSA
does not define the term “abuse.”
However, the CSA’s legislative history
suggests the following in determining
whether a particular drug or substance
has a potential for abuse: ¢

a. There is evidence that individuals
are taking the drug or drugs containing
such a substance in amounts sufficient
to create a hazard to their health or to
the safety of other individuals or to the
community.

b. There is a significant diversion of
the drug or drugs containing such a
substance from legitimate drug
channels.

c. Individuals are taking the drug or
drugs containing such a substance on
their own initiative rather than on the
basis of medical advice from a
practitioner licensed by law to
administer such drugs in the course of
his professional practice.

d. The drug or drugs containing such
a substance are new drugs so related in
their action to a drug or drugs already
listed as having a potential for abuse to
make it likely that the drug will have
the same potentiality for abuse as such
drugs, thus making it reasonable to
assume that there may be significant
diversions from legitimate channels,
significant use contrary to or without
medical advice, or that it has a
substantial capability of creating
hazards to the health of the user or to
the safety of the community.

In the development of this scientific
and medical evaluation for the purpose
of scheduling, the Secretary analyzed
considerable data related to the
substance’s abuse potential. The data
include a discussion of the prevalence
and frequency of use, the amount of the
substance available for illicit use, the
ease of obtaining or manufacturing the
substance, the reputation or status of the
substance “on the street,” and evidence
relevant to at-risk populations.
Importantly, the petitioners define
marijuana as including all Cannabis

6 Comprehensive Drug Abuse Prevention and
Control Act of 1970, H.R. Rep. No. 91-1444, 91st
Cong., Sess. 1 (1970) reprinted in U.S.C.C.A.N.
4566, 4603.

cultivated strains. Different marijuana
samples derived from various cultivated
strains may have very differernt
chemical consituents, thus the analysis
is based on what is known about the
range of these constituents across all
cultivated strains.

Determining the abuse potential of a
substance is complex with many
dimensions, and no single test or
assessment provides a complete
characterization. Thus, no single
measure of abuse potential is ideal.
Scientifically, a comprehensive
evaluation of the relative abuse
potential of a substance can include
consideration of the following elements:
Receptor binding affinity, preclinical
pharmacology, reinforcing effects,
discriminative stimulus effects,
dependence producing potential,
pharmacokinetics, route of
administration, toxicity, data on actual
abuse, clinical abuse potential studies,
and public health risks. Importantly,
abuse can exist independently from
tolerance or physical dependence
because individuals may abuse drugs in
doses or patterns that don not induce
these phenomena. Additionally
evidence of clandestine population and
illicit trafficking of a substance can shed
light on both the demand for a
substance as well as the ease of
obtaining a substance. Animal and
human laboratory data and
epidemiological data are all used in
determining a substance’s abuse
potential. Moreover, epidemiological
data can indicate actual abuse.

The petitioner compares the effects of
marijuana to currently controlled
Schedule II substances and make
repeated claims about their comparative
effects. Comparisons between marijuana
and the diverse array of Schedule II
substances is difficult, because of the
pharmacologically dissimilar actions of
substances of Schedule II of the CSA.
For example, Schedule II substances
include stimulant-like drugs (e.g.,
cocaine, methylphenidate, and
amphetamine), opioids (e.g., oxycodone,
fentanyl), sedatives (e.g., pentobarbital,
amobarbital), dissociative anesthetics
(e.g., PCP), and naturally occurring
plant components (e.g., coca leaves and
poppy straw). The mechanism(s) of
action of the above Schedule II
substances are wholly different from on
another, and they are different from
tetrahydrocannabinol (THC) and
marijuana as well. For example,
Schedule II stimulants typically
function by increasing monoaminergic
tone via an increase in dopamine and
norepinephrine (Schmitt et al., 2013). In
contrast, opioid analgesics function via
mu-opioid receptor agonist effects.
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These differing mechanism(s) of action
result in vastly different behavioral and
adverse effect profiles, making
comparisons across the range of
pharmacologically diverse C-II
substances inappropriate.

In addition, many substances
scheduled under the CSA are reviewed
and evaluated within the context of
commercial drug development, using
data submitted in the form of a new
drug application (NDA). A new
analgesic drug might be compared to a
currently scheduled analgesic drug as
part of the assessment of its relative
abuse potential. However, because the
petitioners have not identified a specific
indication for the use of marijuana,
identifying an appropriate comparator
based on indication cannot be done.

a. There is evidence that individuals
are taking the substance in amounts
sufficient to create a hazard to their
health or to the safety of other
individuals or to the community.

Evidence shows that some individuals
are taking marijuana in amounts
sufficient to create a hazard to their
health and to the safety of other
individuals and the community. A large
number of individuals use marijuana.
HHS provides data on the extent of
marijuana abuse through NIDA and the
Substance Abuse and Mental Health
Services Administration (SAMHSA).
According to the most recent data from
SAMHSA'’s 2012 National Survey on
Drug Use and Health (NSDUH), which
estimates the number of individuals
who have use a substance within a
month prior to the study (described as
“current use”), marijuana is the most
commonly used illicit drug among
American aged 12 years and older, with
an estimated 18.9 million Americans
having used marijuana within the
month prior to the 2012 NSDUH.
Compared to 2004, when an estimated
14.6 million individuals reported using
marijuana within the month prior to the
study, the estimated rates in 2012 show
an increase of approximately 4.3 million
individuals. The 2013 Monitoring the
Future (MTF) survey of 8th, 10th, and
12th grade students also indicates that
marijuana is the most widely used illicit
substance in this age group.
Specifically, current month use was at
7.0 percent of 8th graders, 18.0 percent
of 10th, graders and 22.7 percent of 12th
graders. Additionally, the 2011
Treatment Episode Data Set (TEDS)
reported that primary marijuana abuse
accounted for 18.1 percent of non-
private substance-abuse treatment
facility admissions, with 24.3 percent of
those admitted reporting daily use.
However, of these admissions for
primary marijuana abuse, the criminal

justice system referred 51.6 percent to
treatment. SAMHSA’s Drug Abuse
Warning Network (DAWN) was a
national probability survey of U.S.
hospitals with emergency departments
(EDs) and was designed to obtain
information on ED visits in which
marijuana was mentioned, accounting
for 36.4 percent of illicit drug related ED
visits. There are some limitations
related to DAWN data on ED visits,
which are discussed in detail in Factor
4, “Its History and Current Pattern of
Abuse;” Factor 5, “The Scope, Duration,
and Significance of Abuse;” and Factor
6, “What, if an, Risk There is to the
Public Health.” These factors contain
detailed discussions of these data.

A number of risks can occur with both
acute and chronic use of marijuana.
Detailed discussions of the risks are
addressed in Factor 2, ““Scientific
Evidence of its Pharmacological Effect,
if Known,” and Factor 6, “What, if any,
Risk There is to the Public Health.”

b. There is significant diversion of the
substance from legitimate drug
channels.

There is a lack of evidence of
significant diversion of marijuana from
legitimate drug channels, but this is
likely due to the fact that marijuana is
more widely available from illicit
sources rather than through legitimate
channels. Marijuana is not an FDA-
approved drug product, as an NDA or
biologics license application (BLA) has
not been approved for marketing in the
United States. Numerous states and the
District of Columbia have state-level
medical marijuana laws that allow for
marijuana use within that state. These
state-level drug channels do not have
sufficient collection of data related to
medical treatment, including efficacy
and safety.

Marijuana is used by researchers for
nonclinical research as well as clinical
research under investigational new drug
(IND) applications; this represents the
only legitimate drug channel in the
United States. However, marijuana used
for research reporesents a very small
contribution of the total amount of
marijuana available in the United States,
and thus provides limited information
about diversion. In addition, the lack of
significant diversion of investigation
supplies is likely because of the
widespread availability of illicit
marijuana of equal or greater amounts of
delta®-THC. The data originating from
the DEA on seizure statistics
demonstrate the magnitude of the
availability for illicit marijuana. DEA’s
System to Retrieve Information from
Drug Evidence (STRIDE) provides
information on total domestic drug
seizures, STRIDE reports a total

domestic seizure of 573,195 kg of
marijuana in 2011, the most recent year
with complete data that is currently
publically available (DEA Domestic
Drug Seizures, n.d.).

c. Individuals are taking the substance
on their own initiative rather than on
the basis of medical advice from a
practitioner licensed by law to
administer such substances.

Because the FDA has not approved an
NDA or BLA for a marijuana drug
product for any therapeutic indication,
the only way an individual can take
marijuana on the basis of medical
advice through legitimate channels at
the federal level is by participating in
research under an IND application. That
said, numerous states and the District of
Columbia have passed state-level
medical marijuana laws allowing for
individuals to use marijuana under
certain cicrumstances. However, data
are not yet available to determine the
number of individuals using marijuana
under these state-level medical
marijuana laws. Regardless, according to
the 2012 NSDUH data, 18.9 million
American adults currently use
marijuana (SAMHSA, 2013). Based on
the large number of individuals
reporting current use of marijuana and
the lack of an FDA-approved drug
product in the United States, one can
assume that it is likely that the majority
of individuals using marijuana do so on
their own initiative rather than on the
basis of medical advice from a licensed
practitioner.

d. The substance is so related in its
action to a substance already listed as
having a potential for abuse to make it
likely that it will have the same
potential for abuse as such substance,
thus making it reasonable to assume that
there may be significant diversions from
legitimate channels, significant use
contrary to or without medical advice,
or that it has a substantial capability of
creating hazards to the health of the user
or to the safety of the community.

FDA has approved two drug products
containing cannabinoid compounds that
are structurally related to the active
components in marijuana. These two
marketed products are controlled under
the CSA. Once a specific drug product
containing cannabinoids becomes
approved, that specific drug product
may be moved from Schedule I to a
different Schedule (II-V) under the
CSA. Firstly, Marinol—generically
known as dronabinol—is a Schedule III
drug product containing synthetic
delta®-THC. Marinol, which is
formulated in sesame oil in soft gelatin
capsules, was first placed in Schedule II
under the CSA following its approval by
the FDA. Marinol was later rescheduled
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to Schedule IIT under the CSA because
of low numbers of reports of abuse
relative to marijuana. Dronabinol is
listed in Schedule I under the CSA. FDA
approved Marinol in 1985 for the
treatment of nausea and vomiting
associated with cancer chemotherapy in
patients who failed to respond
adequately to conventional anti-emetic
treatments. In 1992, FDA approved
Marional for anorexia associated with
weight loss in patients with acquired
immunodeficiency syndrome (AIDS).
Secondly, in 1985, FDA approved
Cesamet, a drug product containing the
Schedule II substance nabilone, for the
treatment of nausea and vomiting
associated with cancer chemotherapy.
Besides the two cannabinoid-containing
drug products FDA approved for
marketing, other naturally occurring
cannabinoids and their derivatives
(from Cannabis) and their synthetic
equivalents with similar chemical
structure and pharmacological activity
are included in the CSA as Schedule I
substances.

2. Scientific Evidence of Its
Pharmacological Effects, if Known

Under the second factor, the Secretary
must consider the scientific evidence of
marijuana’s pharmacological effects.
Abundant scientific data are available
on the neurochemistry, toxicology, and
pharmacology of marijuana. This
section includes a scientific evaluation
of marijuana’s neurochemistry;
pharmacology; and human and animal
behavioral, central nervous system,
cognitive, cardiovascular, autonomic,
endocrinological, and immunological
system effects. The overview presented
below relies upon the most current
research literature on cannabinoids.

Neurochemistry and Pharmacology of
Marijuana

Marijuana is a plant that contains
numerous natural constituents, such as
cannabinoids, that have a variety of
pharmacological actions. The petition
defines marijuana as including all
Cannabis cultivated strains. Different
marijuana samples derived from various
cultivated strains may have very
different chemical constituents
including delta®-THC and other
cannabinoids (Appendino et al., 2011).
As a consequence, marijuana products
from different strains will have different
biological and pharmacological profiles.

According to E1Sohly and Slade
(2005) and Appendino et al. (2011),
marijuana contains approximately 525
identified natural constituents,
including approximately 100
compounds classified as cannabinoids.
Cannabinoids primarily exist in

Cannabis, and published data suggests
that most major cannabinoid
compounds occurring naturally have
been identified chemically. New and
minor cannabinoids and other new
compounds are continuously being
characterized (Pollastro et al., 2011). So
far, only two cannabinoids
(cannabigerol and its corresponding
acid) have been obtained from a non-
Cannabis source. A South African
Helichrysum (H. umbraculigerum)
accumulates these compounds
(Appendino et al., 2011). The chemistry
of marijuana is described in more detail
in Factor 3, “The State of Current
Scientific Knowledge Regarding the
Drug or Other Substance.”

The site of cannabinoid action is at
the cannabinoid receptors. Cloning of
cannabinoid receptors, first from rat
brain tissue (Matsuda et al., 1990) and
then from human brain tissue (Gerard et
al., 1991), has verified the site of action.
Two cannabinoid receptors, CB, and
CB,, were characterized (Battista et al.,
2012; Piomelli, 2005). Evidence of a
third cannabinoid receptor exists, but it
has not been identified (Battista et al.,
2012).

The cannabinoid receptors, CB; and
CB,, belong to the family of G-protein-
coupled receptors, and present a typical
seven transmembrane-spanning domain
structure. Cannabinoid receptors link to
an inhibitory G-protein (G;), such that
adenylate cyclase activity is inhibited
when a ligand binds to the receptor.
This, in tum, prevents the conversion of
ATP to the second messenger, cyclic
AMP (cAMP). Examples of inhibitory
coupled receptors include opioid,
muscarinic cholinergic, alpha,-
adrenoreceptors, dopamine (D), and
serotonin (5-HT)).

Cannabinoid receptor activation
inhibits N- and P/Q-type calcium
channels and activates inwardly
rectifying potassium channels (Mackie
et al., 1995; Twitchell et al., 1997). N-
type calcium channel inhibition
decreases neurotransmitter release from
several tissues. Thus, calcium channel
inhibition may be the mechanism by
which cannabinoids inhibit
acetylcholine, norepinephrine, and
glutamate release from specific areas of
the brain. These effects may represent a
potential cellular mechanism
underlying cannabinoids’
antinociceptive and psychoactive effects
(Ameri, 1999).

CB, receptors are found primarily in
the central nervous system, but are also
present in peripheral tissues. CB,
receptors are located mainly in the basal
ganglia, hippocarnpus, and cerebellum
of the brain (Howlett et al., 2004). The
localization of these receptors may

explain cannabinoid interference with
movement coordination and effects on
memory and cognition. Additionally,
CB; receptors are found in the immune
system and numerous other peripheral
tissues (Petrocellis and Di Marzo, 2009).
However, the concentration of CB,
receptors is considerably lower in
peripheral tissues than in the central
nervous system (Herkenharn et al., 1990
and 1992).

CB:; receptors are found primarily in
the immune system, but are also present
in the central nervous system and other
peripheral tissues. In the immune
system, CB; receptors are found
predominantly in B lymphocytes and
natural killer cells (Bouaboula et al.,
1993). CB; receptors may mediate
cannabinoids’ immunological effects
(Galiegue et al., 1995). Additionally, CB»
receptors have been localized in the
brain, primarily in the cerebellum and
hippocampus (Gong et al., 2006). The
distribution of CB; receptors throughout
the body is less extensive than the
distribution of CB; receptors (Petrocellis
and Di Marzo, 2009). However, both CB;
and CB, receptors are present in
numerous tissues of the body.

Cannabinoid receptors have
endogenous ligands. In 1992 and 1995,
two endogenous cannabinoid receptor
agonists, anandamide and arachidonyl
glycerol (2-AG), respectively, were
identified (Di Marzo, 2006).
Anandamide is a low efficacy agonist
(Breivogel and Childers, 2000) and 2-AG
is a high efficacy agonist (Gonsiorek et
al., 2000). Cannabinoid endogenous
ligands are present in central as well as
peripheral tissues. A combination of
uptake and hydrolysis terminate the
action of the endogenous ligands. The
endogenous cannabinoid system is a
locally active signaling system that, to
help restore homeostasis, is activated
“on demand” in response to changes to
the local homeostasis (Petrocellis and Di
Marzo, 2009). The endogenous
cannabinoid system, including the
endogenous cannabinoids and the
cannabinoid receptors, demonstrate
substantial plasticity in response to
several physiological and pathological
stimuli (Petrocellis and Di Marzo, 2009).
This plasticity is particularly evident in
the central nervous system.

Delta®-THC and cannabidiol (CBD) are
two abundant cannabinoids present in
marijuana. Marijuana’s major
psychoactive cannabinoid is delta%-THC
(Wachtel et al., 2002). In 1964, Gaoni
and Mechoularn first described delta®-
THC’s structure and function. In 1963,
Mechoularn and Shvo first described
CBD'’s structure. The pharmacological
actions of CBD have not been fully
studied in humans.
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Delta®-THC and CBD have varying
affinity and effects at the cannabinoid
receptors. Delta®-THC displays similar
affinity for CB, and CB: receptors, but
behaves as a weak agonist for CB,
receptors. The identification of
synthetic cannabinoid ligands that
selectively bind to CB: receptors but do
not have the typical delta®-THC-like
psychoactive properties suggests that
the activation of CB;-receptors mediates
cannabinoids’ psychotropic effects
(Hanus et al., 1999). CBD has low
affinity for both CB, and CB. receptors
(Mechoulam et al., 2007). According to
Mechoulam et al. (2007), CBD has
antagonistic effects at CB; receptors and
some inverse agonistic properties at CB»
receptors. When cannabinoids are given
subacutely to rats, CB; receptors down-
regulate and the binding of the second
messenger system coupled to CB;
receptors, GTPgarnma$, decreases
(Breivogel et al., 2001).

Animal Behavioral Effects

Self-Administration

Self-administration is a method that
assesses the ability of a drug to produce
rewarding effects. The presence of
rewarding effects increases the
likelihood of behavioral responses to
obtain additional drug. Animal self-
administration of a drug is often useful
in predicting rewarding effects in
humans, and is indicative of abuse
liability. A good correlation is often
observed between those drugs that
rhesus monkeys self-administer and
those drugs that humans abuse (Balster
and Bigelow, 2003). Initially,
researchers could not establish self-
administration of cannabinoids,
including delta®-THC, in animal
models. However, self-administration of
delta®-THC can now be established in a
variety of animal models under specific
training paradigms (Justinova et al.,
2003, 2004, 2005).

Squirrel monkeys, with and without
prior exposure to other drugs of abuse,
self-administer delta®-THC under
specific conditions. For instance, Tanda
et al. (2000) observed that when squirrel
monkeys are initially trained to self-
administer intravenous cocaine, they
will continue to bar-press delta®-THC at
the same rate as they would with
cocaine. The doses were notably
comparable to those doses used by
humans who smoke marijuana.
SR141716, a CB; cannabinoid receptor
agonist-antagonist, can block this
rewarding effect. Other studies show
that naive squirrel monkeys can be
successfully trained to self-administer
delta®-THC intravenously (Justinova et
al., 2003). The maximal responding rate

is 4 ug/kg per injection, which is 2-3
times greater than observed in previous
studies using cocaine-experienced
monkeys. Naltrexone, a mu-opioid
antagonist, partially antagonizes these
rewarding effects of delta9-THC
(Justinova et al., 2004).

Additionally, data demonstrate that
under specific conditions, rodents self-
administer cannabinoids. Rats will self-
administer delta®-THC when applied
intracerebroventricularly (i.c.v.), but
only at the lowest doses tested (0.01—
0.02 pg/infusion) (Braida et al., 2004).
SR141716 and the opioid antagonist
naloxone can antagonize this effect.
However, most studies involve rodents
self-administrating the synthetic
cannabinoid WIN 55212, a CB, receptor
agonist with a non-cannabinoid
structure (Deiana et al., 2007; Fattore et
al., 2007; Martellotta et al., 1998;
Mendizabal et al., 2006).

Aversive effects, rather than
reinforcing effects, occur in rats that
received high doses of WIN 55212
(Chaperon et al., 1998) or delta®-THC
(Sanudo-Pena et al., 1997), indicating a
possible critical dose-dependent effect.
In both studies, SR141716 reversed
these aversive effects.

Conditioned Place Preference

Conditioned place preference (CPP) is
a less rigorous method than self-
administration for determining whether
or not a drug has rewarding properties.
In this behavioral test, animals spend
time in two distinct environments: One
where they previously received a drug
and one where they received a placebo.
If the drug is reinforcing, animals will
choose to spend more time in the
environment paired with the drug,
rather than with the placebo, when
presented with both options
s.imultaneously.

Animals show CPP to delta®-THC, but
only at the lowest doses tested (0.075—
1.0 mg/kg, intraperitoneal (i.p.)) (Braida
et al., 2004). SR141716 and naloxone
antagonize this effect (Braida et al.,
2004). As a partial agonist, SR141716
can induce CPP at doses of 0.25, 0.5, 2
and 3 mg/kg (Cheer et al., 2000). In
knockout mice, those without p-opioid
receptors do not develop CPP to delta®-
THC (Ghozland et al., 2002).

Drug Discrimination Studies

Drug discrimination is a method
where animals indicate whether a test
drug produces physical or psychic
perceptions similar to those produced
by a known drug of abuse. In this test,
an animal learns to press one bar when
it receives the known drug of abuse and
another bar when it receives placebo. To
determine whether the test drug is like

the known drug of abuse, a challenge
session with the test drug demonstrates
which of the two bars the animal
presses more often.

In addition to humans (Lile et al.,
2009; Lile et al., 2011), it has been noted
that animals, including monkeys
(McMahon, 2009), mice (McMahon et
al., 2008), and rats (Gold et al., 1992),
are able to discriminate cannabinoids
from other drugs or placebo. Moreover,
the major active metabolite of delta®-
THC, 11-hydroxy-delta®-THC, also
generalizes (following oral
administration) to the stimulus cues
elicited by delta®-THC (Browne and
Weissman, 1981). Twenty-two other
cannabinoids found in marijuana also
fully substitute for delta®-THC.
However, CBD does not substitute for
delta®-THC in rats (Vann et al., 2008).

Discriminative stimulus effects of
delta®-THC are pharmacologically
specific for marijuana containing
cannabinoids (Balster and Prescott,
1992; Browne and Weissman, 1981;
Wiley et al., 1993, 1995). The
discriminative stimulus effects of the
cannabinoid group appear to provide
unique effects because stimulants,
hallucinogens, opioids,
benzodiazepines, barbiturates, NMDA
antagonists, and antipsychotics do not
fully substitute for delta®-THC.

Central Nervous System Effects

Human Physiological and Psychological
Effects

Psychoactive Effects

Below is a list of the common
subjective responses to cannabinoids
(Adams and Martin, 1996; Gonzalez,
2007; Hollister 1986, 1988; Institute of
Medicine, 1982). According to
Maldonado (2002), these responses to
marijuana are pleasurable to many
humans and are often associated with
drug-seeking and drug-taking. High
levels of positive psychoactive effects
are associated with increased marijuana
use, abuse, and dependence (Scherrer et
al., 2009; Zeiger et al., 2010).

(1) Disinhibition, relaxation,
increased sociability, and talkativeness.

(2) Increased merriment and appetite,
and even exhilaration at high doses.

(3) Enhanced sensory perception,
which can generate an increased
appreciation of music, art, and touch.

(4) Heightened imagination, which
can lead to a subjective sense of
increased creativity.

(5) Initial dizziness, nausea,
tachycardia, facial flushing, dry mouth,
and tremor.

(6) Disorganized thinking, inability to
converse logically, time distortions, and
short-term memory impairment.
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(7) Ataxia and impaired judgment,
which can impede driving ability or
lead to an increase in risk-tasking
behavior.

(8) Ilusions, delusions, and
hallucinations that intensify with higher
doses.

(9) Emotional lability, incongruity of
affect, dysphoria, agitation, paranoia,
confusion, drowsiness, and panic
attacks, which are more common in
inexperienced or high-dosed users.

As with many psychoactive drugs, a
person’s medical, psychiatric, and drug-
taking history can influence the
individual’s response to marijuana.
Dose preferences to marijuana occur in
that marijuana users prefer higher
concentrations of the principal
psychoactive substance (1.95 percent
delta®-THC) over lower concentrations
(0.63 percent delta®-THC) (Chait and
Burke, 1994). Nonetheless, frequent
marijuana users (<100 times of use)
were able to identify a drug effect from
low-dose delta®-THC better than
occasional users (<10 times of use)
while also experiencing fewer sedative
effects from marijuana (Kirk and de Wit,
1999).

The petitioners contend that many of
marijuana’s naturally occurring
cannabinoids mitigate the psychoactive
effects of delta®-THC, and therefore that
marijuana lacks sufficient abuse
potential to warrant Schedule I
placement, because Marinol, which is in
Schedule III, contains only delta®-THC.
This theory has not been demonstrated
in controlled studies. Moreover, the
concept of abuse potential encompasses
all properties of a substance, including
its chemistry, pharmacology, and
pharmacokinetics, as well as usage
patterns and diversion history. The
abuse potential of a substance is
associated with the repeated or sporadic
use of a substance in nonmedical
situations for the psychoactive effects
the substance produces. These
psychoactive effects include euphoria,
perceptual and other cognitive
distortions, hallucinations, and mood
changes. However, as stated above, the
abuse potential not only includes the
psychoactive effects, but also includes
other aspects related to a substance.

DEA'’s final published rule entitled
“Rescheduling of the Food and Drug
Administration Approved Product
Containing Synthetic Dronabinol [(-)-
delta®-(trans)-Tetrahydrocannabinol] in
Sesame Oil and Encapsulated in Soft
Gelatin Capsules From Schedule II to
Schedule III"’ (64 FR 35928, July 2,
1999) rescheduled Marinol from
Schedule II to Schedule III. The HHS
assessment of the abuse potential and
subsequent scheduling recommendation

compared Marinol to marijuana on
different aspects related to abuse
potential. Major differences in
formulation, availability, and usage
between marijuana and the drug
product, Marinol, contribute to their
differing abuse potentials.

Hollister and Gillespie (1973)
estimated that delta®-THC by smoking is
2.6 to 3 times more potent than delta®-
THC ingested orally. The intense
psychoactive drug effect achieved,
rapidly by smoking is generally
considered to produce the effect desired
by the abuser. This effect explains why
abusers often prefer to administer
certain drugs by inhalation,
intravenously, or intranasally rather
than orally. Such is the case with
cocaine, opium, heroin, phencyclidine,
methamphetamine, and delta%-THC
from marijuana (0.1-9.5 percent delta®-
THC range) or hashish (10-30 percent
delta®-THC range) (Wesson and
Washburn, 1990). Thus, the delayed
onset and longer duration of action for
Marinol may be contributing factors
limiting the abuse or appeal of Marinol
as a drug of abuse relative to marijuana.

The formulation of Marinol is a factor
that contributes to differential
scheduling of Marinol and marijuana.
For example, extraction and purification
of dronabinol from the encapsulated
sesame oil mixture of Marinol is highly
complex and difficult. Additionally, the
presence of sesame oil mixture in the
formulation may preclude the smoking
of Marinol-laced cigarettes.

Additionally, there is a dramatic
difference between actual abuse and
illicit trafficking of Marinol and
marijuana. Despite Marinol’s
availability in the United States, there
have been no significant reports of
abuse, diversion, or public health
problems due to Marinol. By
comparison, 18.9 million American
adults report currently using marijuana
(SAMHSA, 2013).

In addition, FDA’s approval of an
NDA for Marinol allowed for Marinol to
be rescheduled to Schedule II, and
subsequently to Schedule III of the CSA.
In conclusion, marijuana and Marinol
differ on a wide variety of factors that
contribute to each substance’s abuse
potential. These differences are major
reasons distinguishing the higher abuse
potential for marijuana and the different
scheduling determinations of marijuana
and Marinol.

In terms of the petitioners’ claim that
different cannabinoids present in
marijuana mitigate the psychoactive
effects of delta®-THC, only three of the
cannabinoids present in marijuana were
simultaneously administered with
delta®-THC to examine how the

combinations of these cannabinoids
such as CBD, cannabichromene (CBC)
and cannabinol (CBN) influence delta®-
THC’s psychoactive effects. Dalton et al.
(1976) observed that smoked
administration of placebo marijuana
cigarettes containing injections of 0.15
mg/kg CBD combined with 0.025mg/kg
of delta9-THGC, in a 7:1 ratio of CBD to
delta®-THC, significantly decreased
ratings of acute subjective effects and
“high” when compared to smoking
delta®-THC alone. In contrast, Ilan et al.
(2005) calculated the naturally
occurring concentrations of CBC and
CBD in a batch of marijuana cigarettes
with either 1.8 percent or 3.6 percent
delta®-THC concentration by weight. For
each strength of delta®-THC in
marijuana cigarettes, the concentrations
of CBC and CBD were classified in
groups of either low or high. The study
varied the amount of CBC and CBD
within each strength of delta®-THC
marijuana cigarettes, with
administrations consisting of either low
CBC (between 0.1-0.2 percent CBC
concentration by weight) and low CBD
(between 0.1-0.4 percent CBD
concentration by weight), high CBC (£
0.5 percent CBC concentration by
weight) and low CBD, or low CBC and
high CBD (<1.0 percent CBD
concentration by weight). Overall, all
combinations scored significantly
greater than placebo on ratings of
subjective effects, and there was no
significant difference between any
combinations.

The oral administration of a
combination of either 15, 30, or 60 mg
CBD with 30 mg delta®-THC dissolved
in liquid (in a ratio of at least 1:2 CBD
to delta®-THC) reduced the subjective
effects produced by delta®-THC alone
(Karniol et al., 1974). Additionally,
orally administering a liquid mixture
combining 1 mg/kg CBD with 0.5 mg/kg
of delta®-THC (ratio of 2:1 CBD to delta®-
THC) decreased scores of anxiety and
marijuana drug effect on the Addiction
Research Center Inventory (ARCI)
compared to delta®-THC alone (Zuardi
et al., 1982). Lastly, oral administration
of either 12.5, 25, or 50 mg CBN
combined with 25 mg delta®-THC
dissolved in liquid (ratio of at least 1:2
CBN to delta®-THC) significantly
increased subjective ratings of
“drugged,” “drowsy,” “dizzy,” and
“drunk,” compared to delta®-THC alone
(Karniol et al., 1975).

Even though some studies suggest that
CBD may decrease some of delta®-THC’s
psychoactive effects, the ratios of CBD
to delta®-THC administered in these
studies are not present in marijuana
used by most people. For example, in
one study, researchers used smoked
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marijuana with ratios of CBD to delta®-
THC naturally present in marijuana
plant material and they found out that
varying the amount of CBD actually had
no effect on delta®-THC’s psychoactive
effects (Ilan et al., 2005). Because most
marijuana currently available on the
street has high amounts of delta®-THC
with low amounts of CBD and other
cannabinoids, most individuals use
marijuana with low levels of CBD
present (Mehmedic et al., 2010). Thus,
any possible mitigation of delta®-THC’s
psychoactive effects by CBD will not
occur for most marijuana users. In
contrast, one study indicated that
another cannabinoid present in
marijuana, CBN, may enhance delta®-
THC’s psychoactive effects (Karniol et
al., 1975).

Behavioral Impairment

Marijuana induces various
psychoactive effects that can lead to
behavioral impairment. Marijuana’s
acute effects can significantly interfere
with a person’s ability to learn in the
classroom or to operate motor vehicles.
Acute administration of smoked
marijuana impairs performance on
learning, associative processes, and
psychomotor behavioral tests (Block et
al., 1992). Ramaekers et al. (2006a)
showed that acute administration of 250
ug/kg and 500 pg/kg of delta®-THC in
smoked marijuana dose-dependently
impairs cognition and motor control,
including motor impulsivity and
tracking impairments (Ramaekers et al.,
2006b). Similarly, administration of 290
ug/kg delta®-THC in a smoked marijuana
cigarette resulted in impaired
perceptual motor speed and accuracy:
Two skills which are critical to driving
ability (Kurzthaler et al., 1999). Lastly,
administration of 3.95 percent delta®-
THC in a smoked marijuana cigarette
not only increased disequilibrium
measures, but also increased the latency
in a task of simulated vehicle braking at
a rate comparable to an increase in
stopping distance of five feet at 60 mph
(Liguori et al., 1998). However, acute
administration of marijuana containing
2.1 percent delta®-THC does not
produce “hangover effects” (Chait,
1990).

In addition to measuring the acute
effects immediately following marijuana
administration, researchers have
conducted studies to determine how
long behavioral impairments last after
abstinence. Some of marijuana’s acute
effects may not fully resolve until at
least one day after the acute
psychoactive effects have subsided.
Heishman et al. (1990) showed that
impairment on memory tasks persists
for 24 hours after smoking marijuana

cigarettes containing 2.57 percent
delta®-THC. However, Fant et al. (1998)
showed that the morning after exposure
to 1.8 percent or 3.6 percent smoked
delta®-THC, subjects had minimal
residual alterations in subjective or
performance measures.

A number of factors may influence
marijuana’s behavioral effects including
the duration of use (chronic or short
term), frequency of use (daily, weekly,
or occasionally), and amount of use
(heavy or moderate). Researchers also
have examined how long behavioral
impairments last following chronic
marijuana use. These studies used self-
reported histories of past duration,
frequency, and amount of past
marijuana use, and administered a
variety of performance and cognitive
measures at different time points
following marijuana abstinence. In
chronic marijuana users, behavioral
impairments may persist for up to 28
days of abstinence. Solowij et al. (2002)
demonstrated that after 17 hours of
abstinence, 51 adult heavy chronic
marijuana users performed worse on
memory and attention tasks than 33
non-using controls or 51 heavy, short-
term users. Another study noted that
heavy, frequent marijuana users,
abstinent for at least 24 hours,
performed significantly worse than the
controls on verbal memory and
psychomotor speed tests (Messinis et
al., 2006). Additionally, after at least 1
week of abstinence, young adult
frequent marijuana users, aged 18-28,
showed deficits in psychomotor speed,
sustained attention, and cognitive
inhibition (Lisdahl and Price, 2012).
Adult heavy, chronic marijuana users
showed deficits on memory tests after 7
days of supervised abstinence (Pope et
al., 2002). However, when these same
individuals were again tested after 28
days of abstinence, they did not show
significant memory deficits. The authors
concluded, “cannabis-associated
cognitive deficits are reversible and
related to recent cannabis exposure,
rather than irreversible and related to
cumulative lifetime use.” 7 However,
other researchers reported
neuropsychological deficits in memory,
executive functioning, psychomotor
speed and manual dexterity in heavy
marijuana users abstinent for 28 days
(Bolla et al., 2002). Furthermore, a
follow-up study of heavy marijuana
users noted decision-making deficits
after 25 days of supervised abstinence.
(Bolla et al., 2005). However, moderate
marijuana users did not show decision-
making deficits after 25 days of

71In this quotation the term Cannabis is used
interchangeably for marijuana.

abstinence, suggesting the amount of
marijuana use may impact the duration
of residual impairment.

The effects of chronic marijuana use
do not seem to persist after more than
1 to 3 months of abstinence. After 3
months of abstinence, any deficits
observed in IQQ, immediate memory,
delayed memory, and information-
processing speeds following heavy
marijuana use compared to pre-drug use
scores were no longer apparent (Fried et
al., 2005). Marijuana did not appear to
have lasting effects on performance of a
comprehensive neuropsychological
battery when 54 monozygotic male
twins (one of whom used marijuana,
one of whom did not) were compared 1—
20 years after cessation of marijuana use
(Lyons et al., 2004). Similarly, following
abstinence for a year or more, both light
and heavy adult marijuana users did not
show deficits on scores of verbal
memory compared to non-using controls
(Tait et al., 2011). According to a recent
meta-analysis looking at non-acute and
long-lasting effects of marijuana use on
neurocognitive performance, any
deficits seen within the first month
following abstinence are generally not
present after about 1 month of
abstinence (Schreiner and Dunn, 2012).

Another aspect that may be a critical
factor in the intensity and persistence of
impairment resulting from chronic
marijuana use is the age of first use.
Individuals with a diagnosis of
marijuana misuse or dependence who
were seeking treatment for substance
use, who initiated marijuana use before
the age of 15 years, showed deficits in
performance on tasks assessing
sustained attention, impulse control,
and general executive functioning
compared to non-using controls. These
deficits were not seen in individuals
who initiated marijuana use after the
age of 15 years (Fontes et al., 2011).
Similarly, heavy, chronic marijuana
users who began using marijuana before
the age of 16 years had greater
decrements in executive functioning
tasks than heavy, chronic marijuana
users who started using after the age of
16 years and non-using controls (Gruber
et al., 2012). Additionally, in a
prospective longitudinal birth cohort
study of 1,037 individuals, marijuana
dependence or chronic marijuana use
was associated with a decrease in IQ
and general neuropsychological
performance compared to pre-marijuana
exposure levels in adolescent onset
users (Meier et al., 2012). The decline in
adolescent-onset user’s IQ persisted
even after reduction or abstinence of
marijuana use for at least 1 year. In
contrast, the adult-onset chronic
marijuana users showed no significant
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changes in IQ compared to pre-exposure
levels whether they were current users
or abstinent for at least 1 year (Meier et
al., 2012).

In addition to the age of onset of use,
some evidence suggests that the amount
of marijuana used may relate to the
intensity of impairments. In the above
study by Gruber et al. (2012), where
early-onset users had greater deficits
than late-onset users, the early-onset
users reported using marijuana twice as
often and using three times as much
marijuana per week than the late-onset
users. Meier et al. (2012) showed that
the deficits in IQ seen in adolescent-
onset users increased with the amount
of marijuana used. Moreover, when
comparing scores for measures of IQ,
immediate memory, delayed memory,
and information-processing speeds to
pre-drug-use levels, the current, heavy,
chronic marijuana users showed deficits
in all three measures while current,
occasional marijuana users did not
(Fried et al., 2005).

Behavioral Effects of Prenatal Exposure

Studies with children at different
stages of development are used to
examine the impact of prenatal
marijuana exposure on performance in a
series of cognitive tasks. However, many
pregnant women who reported
marijuana use were more likely to also
report use of alcohol, tobacco, and
cocaine (Goldschmidt et al., 2008).
Thus, with potential exposure to
multiple drugs, it is difficult to
determine the specific impact of
prenatal marijuana exposure.

Most studies assessing the behavioral
effects of prenatal marijuana exposure
included women who, in addition to
using marijuana, also reported using
alcohol and tobacco. However, some
evidence suggests an association
between heavy prenatal marijuana
exposure and deficits in some cognitive
domains. In both 4-year-old and 6-year-
old children, heavy prenatal marijuana
use is negatively associated with
performance on tasks assessing memory,
verbal reasoning, and quantitative
reasoning (Fried and Watkinson, 1987;
Goldschmidt et al., 2008). Additionally,
heavy prenatal marijuana use is
associated with deficits in measures of
sustained attention in children at the
ages of 6 years and 13—16 years (Fried
et al., 1992; Fried, 2002). In 9- to 12-
year-old children, prenatal marijuana
exposure is negatively associated with
executive functioning tasks that require
impulse control, visual analysis, and
hypothesis (Fried et al., 1998).

Association of Marijuana Use With
Psychosis

This analysis evaluates only the
evidence for a direct link between prior
marijuana use and the subsequent
development of psychosis. Thus, this
discussion does not consider issues
such as whether marijuana’s transient
effects are similar to psychotic
symptoms in healthy individuals or
exacerbate psychotic symptoms in
individuals already diagnosed with
schizophrenia.

Extensive research has been
conducted to investigate whether
exposure to marijuana is associated with
the development of schizophrenia or
other psychoses. Although many studies
are small and inferential, other studies
in the literature use hundreds to
thousands of subjects. At present, the
available data do not suggest a causative
link between marijuana use and the
development of psychosis (Minozzi et
al., 2010). Numerous large, longitudinal
studies show that subjects who used
marijuana do not have a greater
incidence of psychotic diagnoses
compared to those who do not use
marijuana (Fergusson et al., 2005;
Kuepper et al., 2011; Van Os et al.,
2002).

When analyzing the available
evidence of the connection between
psychosis and marijuana, it is critical to
determine whether the subjects in the
studies are patients who are already
diagnosed with psychosis or individuals
who demonstrate a limited number of
symptoms associated with psychosis
without qualifying for a diagnosis of the
disorder. For example, instead of using
a diagnosis of psychosis, some
researchers relied on non-standard
methods of representing symptoms of
psychosis including ““schizophrenic
cluster” (Maremmani et al., 2004),
“subclinical psychotic symptoms” (Van
Gastel et al., 2012), “pre-psychotic
clinical high risk” (Van der Meer et al.,
2012), and symptoms related to
“psychosis vulnerability” (Griffith-
Lendering et al., 2012). These groupings
do not conform to the criteria in the
Diagnostic and Statistical Manual
(DSM-5) or the International
Classification of Diseases (ICD-10) for a
diagnosis of psychosis. Thus, these
groupings are not appropriate for use in
evaluating marijuana’s impact on the
development of actual psychosis.
Accordingly, this analysis includes only
those studies that use subjects
diagnosed with a psychotic disorder.

In the largest study evaluating the link
between psychosis and drug use, 274 of
the approximately 45,500 Swedish
conscripts in the study population

(<0.01 percent) received a diagnosis of
schizophrenia within the 14-year period
following military induction from 1969
to 1983 (Andreasson et al., 1987). Of the
conscripts diagnosed with psychosis,
7.7 percent (21 of the 274 conscripts
with psychosis) had used marijuana
more than 50 times at induction, while
72 percent (197 of the 274 conscripts
with psychosis) had never used
marijuana. Although high marijuana use
increased the relative risk for
schizophrenia to 6.0, the authors note
that substantial marijuana use history
“accounts for only a minority of all
cases” of psychosis (Andreasson et al.,
1987). Instead, the best predictor for
whether a conscript would develop
psychosis was a non-psychotic
psychiatric diagnosis upon induction.
The authors concluded that marijuana
use increased the risk for psychosis only
among individuals predisposed to
develop the disorder. In addition, a 35-
year follow up to this study reported
very similar results (Manrique-Garcia et
al., 2012). In this follow up study, 354
conscripts developed schizophrenia; of
these 354 conscripts, 32 used marijuana
more than 50 times at induction (9
percent, an odds ratio of 6.3), while 255
had never used marijuana (72 percent).

Additionally, the conclusion that the
impact of marijuana may manifest only
in individuals likely to develop
psychotic disorders has been shown in
many other types of studies. For
example, although evidence shows that
marijuana use may precede the
presentation of symptoms in individuals
later diagnosed with psychosis
(Schimmelmann et al., 2011), most
reports conclude that prodromal
symptoms of schizophrenia appear prior
to marijuana use (Schiffman et al.,
2005). Similarly, a review of the gene-
environment interaction model for
marijuana and psychosis concluded that
some evidence supports marijuana use
as a factor that may influence the
development of psychosis, but only in
those individuals with psychotic
liability (Pelayo-Teran et al., 2012).

A similar conclusion was drawn
when the prevalence of schizophrenia
was modeled against marijuana use
across eight birth cohorts in Australia in
individuals born between the years 1940
to 1979 (Degenhardt et al., 2003).
Although marijuana use increased over
time in adults born during the four-
decade period, there was not a
corresponding increase in diagnoses for
psychosis in these individuals. The
authors conclude that marijuana may
precipitate schizophrenic disorders only
in those individuals who are vulnerable
to developing psychosis. Thus,
marijuana per se does not appear to
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induce schizophrenia in the majority of
individuals who have tried or continue
to use marijuana. However, in
individuals with a genetic vulnerability
for psychosis, marijuana use may
influence the development of psychosis.

Cardiovascular and Autonomic Effects

Single smoked or oral doses of delta®-
THC produce tachycardia and may
increase blood pressure (Capriotti et al.,
1988; Benowitz and Jones, 1975). Some
evidence associates the tachycardia
produced by delta®-THC with excitation
of the sympathetic and depression of the
parasympathetic nervous systems
(Malinowska et al., 2012). During
chronic marijuana ingestion, a tolerance
to tachycardia develops (Malinowska et
al., 2012).

However, prolonged delta®-THC
ingestion produces bradycardia and
hypotension (Benowitz and Jones,
1975). Plant-derived cannabinoids and
endocannabinoids elicit hypotension
and bradycardia via activation of
peripherally-located CB; receptors
(Wagner et al., 1998). Specifically, the
mechanism of this effect is through
presynaptic CB1 receptor-mediated
inhibition of norepinephrine release
from peripheral sympathetic nerve
terminals, with possible additional
direct vasodilation via activation of
vascular cannabinoid receptors (Pacher
et al., 2006). In humans, tolerance can
develop to orthostatic hypotension
(Jones, 2002; Sidney, 2002) possibly
related to plasma volume expansion, but
tolerance does not develop to the supine
hypotensive effects (Benowitz and
Jones, 1975). Additionally,
electrocardiographic changes are
minimal, even after large cumulative
doses of delta®-THC are administered.
(Benowitz and Jones, 1975).

Marijuana smoking by individuals,
particularly those with some degree of
coronary artery or cerebrovascular
disease, poses risks such as increased
cardiac work, catecholamines and
carboxyhemoglobin, myocardial
infarction, and postural hypotension
(Benowitz and Jones, 1981; Hollister,
1988; Mittleman et al., 2001;
Malinowska et al., 2012).

Respiratory Effects

After acute exposure to marijuana,
transient bronchodilation is the most
typical respiratory effect (Gong et al.,
1984). A recent 20-year longitudinal
study with over 5,000 individuals
collected information on the amount of
marijuana use and pulmonary function
data at years 0, 2, 5, 10, and 20 (Pletcher
et al., 2012). Among the more than 5,000
individuals who participated in the
study, almost 800 of them reported

current marijuana use but not tobacco
use at the time of assessment. Pletcher
et al. (2012) found that the occasional
use of marijuana is not associated with
decreased pulmonary function.
However, some preliminary evidence
suggests that heavy marijuana use may
be associated with negative pulmonary
effects (Pletcher et al., 2012). Long-term
use of marijuana can lead to chronic
cough and increased sputum, as well as
an increased frequency of chronic
bronchitis and pharyngitis. In addition,
pulmonary function tests reveal that
large-airway obstruction can occur with
chronic marijuana smoking, as can
cellular inflammatory histopathological
abnormalities in bronchial epithelium
(Adams and Martin 1996; Hollister
1986).

Evidence regarding marijuana
smoking leading to cancer is
inconsistent, as some studies suggest a
positive correlation while others do not
(Lee and Hancox, 2011; Tashkin, 2005).
Several lung cancer cases have been
reported in young marijuana users with
no tobacco smoking history or other
significant risk factors (Fung et al.,
1999). Marijuana use may dose-
dependently interact with mutagenic
sensitivity, cigarette smoking, and
alcohol use to increase the risk of head
and neck cancer (Zhang et al., 1999).
However, in a large study with 1,650
subjects, a positive association was not
found between marijuana and lung
cancer (Tashkin et al., 2006). This
finding remained true, regardless of the
extent of marijuana use, when
controlling for tobacco use and other
potential confounding variables.
Overall, new evidence suggests that the
effects of marijuana smoking on
respiratory function and carcinogenicity
differ from those of tobacco smoking
(Lee and Hancox, 2011).

Endocrine System

Experimental marijuana
administration to humans does not
consistently alter many endocrine
parameters. In an early study, male
subjects who experimentally received
smoked marijuana showed a significant
depression in luteinizing hormone and
a significant increase in cortisol (Cone et
al., 1986). However, two later studies
showed no changes in hormones. Male
subjects experimentally exposed to
smoked delta®-THC (18 mg/marijuana
cigarette) or oral delta®-THC (10 mg
three times per day for 3 days and on
the morning of the fourth day) showed
no changes in plasma
adrenocorticotropic hormone (ACTH),
cortisol, prolactin, luteinizing hormone,
or testosterone levels (Dax et al., 1989).
Similarly, a study with 93 men and 56

women showed that chronic marijuana
use did not significantly alter
concentrations of testosterone,
luteinizing hormone, follicle stimulating
hormone, prolactin, or cortisol (Block et
al., 1991). Additionally, chronic
marijuana use did not affect serum
levels of thyrotropin, thyroxine, and
triiodothyronine (Bonnet, 2013).
However, in a double-blind, placebo-
controlled, randomized clinical trial of
HIV-positive men, smoking marijuana
dose-dependently increased plasma
levels of ghrelin and leptin, and
decreased plasma levels of peptide YY
(Riggs et al., 2012).

The effects of marijuana on female
reproductive system functionality differ
between humans and animals. In
monkeys, delta®-THC administration
suppressed ovulation (Asch et al., 1981)
and reduced progesterone levels
(Almirez et al., 1983). However, in
women, smoked marijuana did not alter
hormone levels or the menstrual cycle
(Mendelson and Mello, 1984). Brown
and Dobs (2002) suggest that the
development of tolerance in humans
may be the cause of the discrepancies
between animal and human hormonal
response to cannabinoids.

The presence of in vitro delta®-THC
reduces binding of the corticosteroid,
dexamethasone, in hippocampal tissue
from adrenalectomized rats, suggesting
an interaction with the glucocorticoid
receptor (Eldridge et al., 1991).
Although acute delta®-THC presence
releases corticosterone, tolerance
develops in rats with chronic
administration (Eldridge et al., 1991).

Some studies support a possible
association between frequent, long-term
marijuana use and increased risk of
testicular germ cell tumors (Trabert et
al., 2011). On the other hand, recent
data suggest that cannabinoid agonists
may have therapeutic value in the
treatment of prostate cancer, a type of
carcinoma in which growth is
stimulated by androgens. Research with
prostate cancer cells shows that the
mixed CB,/CB; agonist, WIN-55212-2,
induces apoptosis in prostate cancer
cells, as well as decreases the
expression of androgen receptors and
prostate-specific antigens (Sarfaraz et
al., 2005).

Immune System

Cannabinoids affect the immune
system in many different ways.
Synthetic, natural, and endogenous
cannabinoids often cause different
effects in a dose-dependent biphasic
manner (Croxford and Yamamura, 2005;
Tanasescu and Constantinescu, 2010).

Studies in humans and animals give
conflicting results about cannabinoid
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effects on immune functioning in
subjects with compromised immune
systems. Abrams et al. (2003)
investigated marijuana’s effect on
immunological functioning in 62 AIDS
patients taking protease inhibitors.
Subjects received one of the following
three times a day: A smoked marijuana
cigarette containing 3.95 percent delta®-
THC, an oral tablet containing delta®-
THC (2.5 mg oral dronabinol), or an oral
placebo. The results showed no changes
in CD4+ and CD8+ cell counts, HIV
RNA levels, or protease inhibitor levels
between groups. Thus, the use of
cannabinoids showed no short-term
adverse virologic effects in individuals
with compromised immune systems.
However, these human data contrast
with data generated in immunodeficient
mice, which demonstrated that
exposure to delta®-THC in vivo
suppresses immune function, increases
HIV co-receptor expression, and acts as
a cofactor to enhance HIV replication
(Roth et al., 2005).

3. The State of Current Scientific
Knowledge Regarding the Drug or
Other Substance

Under the third factor, the Secretary
must consider the state of current
scientific knowledge regarding
marijuana. Thus, this section discusses
the chemistry, human
pharmacokinetics, and medical uses of
marijuana.

Chemistry

Marijuana is one of the common
names of Cannabis sativa L. in the
family Cannabaceae. Cannabis is one of
the oldest cultivated crops, providing a
source of fiber, food, oil, and drug.
Botanists still debate whether Cannabis
should be considered as a single (The
Plant List, 2010) or three species, i.e., C.
sativa, C. indica, and C. ruderalis
(Hillig, 2005). Specifically, marijuana is
developed as sativa and indica
cultivated varieties (strains) or various
hybrids.

The petition defines marijuana as
including all Cannabis cultivated
strains. Different marijuana samples
derived from various cultivated strains
may have very different chemical
constituents including delta® -THC and
other cannabinoids (Appendino et al.,
2011). As a consequence, marijuana
products from different strains will have
different safety, biological,
pharmacological, and toxicological
profiles. Thus, all Cannabis strains
cannot be considered together because
of the varying chemical constituents
between strains.

Marijuana contains numerous
naturally occurring constituents

including cannabinoids. Overall,
various Cannabis strains contain more
than 525 identified natural constituents.
Among those constituents, the most
important ones are the 21 (or 22) carbon
terpenoids found in the plant, as well as
their carboxylic acids, analogues, and
transformation products, known as
cannabinoids (Agurell et al., 1984, 1986;
Mechoulam, 1973; Appendino et al.,
2011). Thus far, more than 100
compounds classified as cannabinoids
have been characterized (E1Sohly and
Slade, 2005; Radwan, ElSohly et al.,
2009; Appendino et al. 2011).

Cannabinoids primarily exist in
Cannabis, and published data suggest
that most major cannabinoid
compounds occurring naturally have
been chemically identified. New and
minor cannabinoids and other new
compounds are continuously being
characterized (Pollastro et al., 2011). So
far, only two cannabinoids
(cannabigerol and its corresponding
acid) have been obtained from a non-
Cannabis source. A South African
Helichrysum (H umbraculigerum)
accumulates these compounds
(Appendino et al. 2011).

Among the cannabinoids found in
marijuana, delta®-THC (alternate name
deltal-THC) and delta-8-
tetrahydrocannibinol (delta8-THGC,
alternate name delta®-THC) produce
marijuana’s characteristic psychoactive
effects. Because delta®-THC is more
abundant than deltas-THC, marijuana’s
psychoactivity is largely attributed to
the former. Only a few varieties of
marijuana analyzed contain deltas-THC
at significant amounts (Hively et al.,
1966). Delta®-THC is an optically active
resinous substance, insoluble in water,
and extremely lipid soluble.
Chemically, delta®-THC is (6aR-trans)-
6a,7,8,10a-tetrahydro-6,6,9-trimethyl-3-
pentyl-6H-dibenzo-[b,d]pyran-1-ol, or (-
)-delta¥®-(trans)-tetrahydrocannabinol.
The (-)-trans isomer of delta®THC is
pharmacologically 6—-100 times more
potent than the (+)-trans isomer (Dewey
et al., 1984).

Other cannabinoids present in
marijuana include CBD, CBC, and CBN.
CBD, a major cannabinoid of marijuana,
is insoluble in water and lipid-soluble.
Chemically, CBD is 2-[(1R,6R)-3-methyl-
6-prop-1-en-2-ylcyclohex-2-en-1-yl]-5-
pentylbenzene-1,3-diol. CBD does not
have cannabinol-like psychoactivity
(Adams and Martin, 1996; Agurell et al.,
1984, 1986; Hollister, 1986). CBC is
another major cannabinoid in
marijuana. Chemically, CBC is 2-
methyl-2-(4-methylpent-3-enyl)-7-
pentyl-5-chromenol. CBN, a major
metabolite of delta9-THG, is also a
minor naturally-occurring cannabinoid

with weak psychoactivity. Chemically,
CBN is 6,6,9-trimethyl-3-pentyl-
benzo[c]chromen-1-ol.

Different marijuana samples derived
from various cultivated strains may
differ in chemical constituents
including delta®-THC and other
cannabinoids (Appendino et al. 2011).
As a consequence, marijuana products
from different strains may have different
safety, biological, pharmacological, and
toxicological profiles. In addition to
differences between cultivated strains,
the concentration of delta®-THC and
other cannabinoids in marijuana may
vary with growing conditions and
processing after harvest. In addition to
genetic differences among Cannabis
species, the plant parts collected—for
example, flowers, leaves, and stems—
can influence marijuana’s potency,
quality, and purity (Adams and Martin,
1996; Agurell et al., 1984; Mechoulam,
1973). All these variations produce
marijuana with potencies, as indicated
by cannabinoid content, on average
from as low as 1-2 percent to as high
as 17 percent.

Overall, these variations in the
concentrations of cannabinoids and
other chemical constituents in
marijuana complicate the interpretation
of clinical data using marijuana. The
lack of consistent concentrations of
delta®-THC and other substances in
marijuana from diverse sources makes
interpreting the effect of different
marijuana constituents difficult. In
addition to different cannabinoid
concentrations having different
pharmacological and toxicological
-profiles, the non-cannabinoid
components in marijuana, such as other
terpenoids and flavonoids, might also
contribute to the overall
pharmacological and toxicological
profiles of various marijuana strains and
products derived from those strains.

The term marijuana is often used to
refer to a mixture of the dried flowering
tops and leaves from Cannabis.
Marijuana in this limiting definition is
one of three major derivatives sold as
separate illicit products, which also
include hashish and hash oil. According
to the DEA, Cannabis saliva is the
primary species of Cannabis currently
marketed illegally in the United States.

Marijuana can vary in cannabinoid
content and potency (Agurell et al.,
1984, 1986; Mechoulam 1973, Cascini et
al., 2012). In the usual mixture of leaves
and stems distributed as marijuana, the
concentration of delta®-THC averages
over 12 percent by weight. However,
specially grown and selected marijuana
can contain 15 percent or greater delta®-
THC (Appendino et al. 2011). Thus, a 1-
gram marijuana cigarette might contain
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delta®-THC in a range from as little as

3 milligrams to as much as 150
milligrams or more. Additionally, a
recent systematic review and meta-
analysis found that marijuana’s delta®-
THC content has increased significantly
from 1979-2009 (Cascini et al., 2012). In
addition to smoking marijuana,
individuals ingest marijuana through
food made with butter or oil infused
with marijuana and its extracts. These
marijuana butters are generally made by
adding marijuana to butter and heating
it. The resultant butter is then used to
cook a variety of foods. There are no
published studies measuring the
concentrations of cannabinoids in these
marijuana food products.

Hashish consists of the dried and
compressed cannabinoid-rich resinous
material of Cannabis and comes in a
variety of forms (e.g. balls and cakes).
Individuals may break off pieces, place
it into a pipe and smoke it. DEA reports
that cannabinoid content in hashish
averages six percent (DEA, 2005). With
the development and cultivation of
more high potency Cannabis strains, the
average cannabinoid content in hashish
will likely increase.

Hash oil is produced by solvent
extraction of the cannabinoids from
plant material. The extract’s color and
odor vary, depending on the solvent
type used. Hash oil is a viscous brown-
or amber-colored liquid containing
approximately 50 percent cannabinoids.
One or two drops of the liquid placed
on a cigarette purportedly produce the
equivalent of a single- marijuana
cigarette (DEA, 2005).

In conclusion, marijuana has
hundreds of cultivars containing
variable concentrations of delta®-THC,
cannabinoids, and other compounds.
Thus, marijuana is not a single chemical
with a consistent and reproducible
chemical profile or predictable and
consistent clinical effects. A guidance
for industry, entitled Botanical Drug
Products,® provides information on the
approval of botanical drug products. To
investigate marijuana for medical use in
a manner acceptable as support for
marketing approval under an NDA,
clinical studies under an IND of
consistent batches of a particular
marijuana product for particular disease
indications should be conducted. In
addition, information and data
regarding the marijuana product’s
chemistry, manufacturing and control,
pharmacology, and animal toxicology
data, among others must be provided

8 This guidance is available on the Internet at
http://www.fda.gov/Drugs/default.htm under
Guidance (Drugs).

and meet the requirements for new drug
approval (See 21 CFR 314.50).

Human Pharmacokinetics

Marijuana can be taken in a variety of
formulations by multiple routes of
administration. Individuals smoke
marijuana as a cigarette, weighing
between 0.5 and 1.0 gram, or in a pipe.
Additionally, individuals take
marijuana orally in foods or as an
extract in ethanol or other solvents.
More recently, access to vaporizers
provides another means for abusers to
inhale marijuana,

The absorption, metabolism, and
pharmacokinetic profile of delta®-THC,
cannabinoids, and drug products
containing delta®-THC vary with route
of administratfon and formulation
(Adams and Martin, 1996; Agurell et al.,
1984, 1986).

Pharmacokinetics of Smoked
Administration of Cannabinoids

Characterization of the
pharmacokinetics of delta®-THC and
other cannabinoids from smoked
marijuana is difficult because a subject’s
smoking behavior during an experiment
varies (Agurell et al., 1986; Heming et
al., 1986; Huestis et al., 1992a). Each
puff delivers a discrete dose of delta®-
THC. An experienced marijuana smoker
can titrate and regulate the dose to
obtain the desired acute psychological
effects and minimize undesired effects.
For example, under naturalistic
conditions, users hold marijuana smoke
in their lungs for an extended period of
time which causes prolonged absorption
and increases psychoactive effects. The
effect of experience in the psychological
response may explain why delta®-THC
venous blood levels correlate poorly
with intensity of effects and intoxication
level (Agurell et al. 1986; Barnett et al.
1985; Huestis et al., 1992a). Puff and
inhalation volumes should be recorded
in studies as the concentration (dose) of
cannabinoids administered can vary at
different stages of smoking.

Smoked marijuana results in
absorption of delta®-THC in the form of
an aerosol within seconds. Psychoactive
effects occur immediately following
absorption, with mental and behavioral
effects measurable for up to 6 hours
(Grotenhermen, 2003; Hollister 1986,
1988). Delta®-THC is delivered to the
brain rapidly and efficiently as expected
of a very lipid soluble drug.

The bioavailability of the delta® -THC,
from marijuana in a cigarette or pipe,
can range from 1 to 24 percent with the
fraction absorbed rarely exceeding 10 to
20 percent (Agurell et al.,1986;
Hollister, 1988). The relatively low and
variable bioavailability results from

significant loss of delta®-THC in side-
stream smoke, variation in individual
smoking behaviors, cannabinoid
pyrolysis, incomplete absorption of
inhaled smoke, and metabolism in the
lungs. An individual’s experience and
technique with smoking marijuana also
determines the dose absorbed (Heming
et al., 1986; Johansson et al., 1989).
After smoking, delta®-THC venous
levels decline precipitously within
minutes, and continue to go down to
about 5 to 10 percent of the peak level
within an hour (Agurell et al., 1986,
Huestis et al.,1992a, 1992b).

Pharmacokinetics for Oral
Administration of Cannabinoids

After oral administration of delta®-
THC or marijuana, the onset of effects
starts within 30 to 90 minutes, reaches
its peak after 2 to 3 hours and then
remains for 4 to 12 hours
(Grotenhermen, 2003; Adams and
Martin, 1996; Agurell et al., 1984, 1986).
Due to the delay in onset of effects,
users have difficulty in titrating oral
delta®-THC doses compared to smoking
marijuana. Oral bioavailability of delta®-
THC, whether pure or in marijuana, is
low and extremely variable, ranging
between 5 and 20 percent (Agurell et al.,
1984, 1986). Following oral
administration of radioactive-labeled
delta®-THC, delta®-THC plasma levels
are low relative to plasma levels after
smoking or intravenous administration.
Inter- and intra-subject variability
occurs even with repeated dosing under
controlled conditions. The low and
variable oral bioavailability of delta®-
THC is a consequence of its first-pass
hepatic elimination from blood and
erratic absorption from stomach and
bowel.

Cannabinoid Metabolism and Excretion

Cannabinoid metabolism is complex.
Delta®-THC is metabolized via
microsomal hydroxylation to both active
and inactive metabolites (Lemberger et
al., 1970, 1972a, 1972b; Agurell et al.,
1986; Hollister, 1988). The primary
active metabolite of delta®-THC
following oral ingestion is 11-hydroxy-
delta®-THC. This metabolite is
approximately equipotent to delta%-THC
in producing marijuana-like subjective
effects (Agurell et al., 1986, Lemberger
and Rubin, 1975). After oral
administration, metabolite levels may
exceed that of delta®-THC and thus
contribute greatly to the
pharmacological effects of oral delta®-
THC or marijuana.

Plasma clearance of delta®-THC
approximates hepatic blood flow at
about 950 ml/min or greater. The rapid
disappearance of delta®-THC from blood
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is largely due to redistribution to other
tissues in the body, rather than to
metabolism (Agurell et al., 1984, 1986).
Metabolism in most tissues is relatively
slow or absent. Slow release of delta®-
THC and other cannabinoids from
tissues and subsequent metabolism
results in a long elimination half-life.
The terminal half-life of delta®-THC
ranges from approximately 20 hours to
as long as 10 to13 days, though reported
estimates vary as expected with any
slowly cleared substance and the use of
assays with variable sensitivities (Hunt
and Jones, 1980). Lemberger et al. (1970)
determined the half-life of delta®-THC to
range from 23 to 28 hours in heavy
marijuana users to 60 to 70 hours in
naive users. In addition to 11-hydroxy-
delta®-THC, some inactive carboxy
metabolites have terminal half-lives of
50 hours to 6 days or more. The latter
substances serve as long-term markers
in urine tests for earlier marijuana use.

The majority of the absorbed delta®-
THC dose is eliminated in feces, and
about 33 percent in urine. Delta®-THC
enters enterohepatic circulation and
undergoes hydroxylation and oxidation
to 11-nor-9-carboxy-delta®-THC. The
glucuronide is excreted as the major
urine metabolite along with about 18
non-conjugated metabolites. Frequent
and infrequent marijuana users
metabolize delta®-THC similarly
(Agurell et al., 1986).

Status of Research Into the Medical
Uses for Marijuana

State-level public initiatives,
including laws and referenda in support
of the medical use of marijuana, have
generated interest in the medical
community and the need for high
quality clinical investigation as well as
comprehensive safety and effectiveness
data. In order to address the need for
high quality clinical investigations, the
state of California established the Center
for Medicinal Cannabis Research
(CMCR, www.cmecr.ucsd.edu) in 2000
“in response to scientific evidence for
therapeutic possibilities of cannabis ¢
and local legislative initiatives in favor
of compassionate use” (Grant, 2005).
State legislation establishing the CMCR
called for high quality medical research
that would “enhance understanding of
the efficacy and adverse effects of
marijuana as a pharmacological agent,”
but stressed the project “should not be
construed as encouraging or sanctioning
the social or recreational use of
marijuana.” The CMCR funded many of
the published studies on marijuana’s
potential use for treating multiple

91In this quotation the term cannabis is
interchangeable with marijuana.

sclerosis, neuropathic pain, appetite
suppression and cachexia. However,
aside from the data produced by CMCR,
no state-level medical marijuana laws
have produced scientific data on
marijuana’s safety and effectiveness.
FDA approves medical use of a drug
following a submission and review of an
NDA or BLA. The FDA has not
approved any drug product containing
marijuana for marketing. Even so,
results of small clinical exploratory
studies have been published in the
current medical literature. Many studies
describe human research with
marijuana in the United States under
FDA-regulated IND applications.
However, FDA approval of an NDA is
not the only means through which a
drug can have a currently accepted
medical use in treatment in the United
States. In general, a drug may have a
“currently accepted medical use” in
treatment in the United States if the
drug meets a five-part test. Established
case law (Alliance for Cannabis
Therapeutics v. DEA, 15 F.3d 1131,
1135 (D.C. Cir. 1994)) upheld the
Administrator of DEA’s application of
the five-part test to determine whether
a drug has a “currently accepted
medical use.” The following describes
the five elements that characterize
“currently accepted medical use” for a
drug: 10
i. the drug’s chemistry must be known
and reproducible
“The substance’s chemistry must be
scientifically established to permit it to
be reproduced into dosages which can
be standardized. The listing of the
substance in a current edition of one of
the official compendia, as defined by
section 201 G) of the Food, Drug and
Cosmetic Act, 21 U.S.C. 321G), is
sufficient to meet this requirement.”
ii. there must be adequate safety studies
“There must be adequate
pharmacological and toxicological
studies, done by all methods reasonably
applicable, on the basis of which it
could fairly and responsibly be
concluded, by experts qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, that the substance is safe for
treating a specific, recognized disorder.’
iii. there must be adequate and well-
controlled studies proving efficacy
“There must be adequate, well-
controlled, well-designed, well-
conducted, and well-documented
studies, including clinical
investigations, by experts qualified by
scientific training and experience to
evaluate the safety and effectiveness of

’

1057 FR 10499, 10504—06 (March 26, 1992).

drugs, on the basis of which it could be
fairly and responsibly concluded by
such experts that the substance will
have the intended effect in treating a
specific, recognized disorder.”

iv. the drug must be accepted by
qualified experts

“The drug has a New Drug
Application (NDA) approved by the
Food and Drug Administration,
pursuant to the Food, Drug and
Cosmetic Act, 21 U.S.C. 355. Or, a
consensus of the national community of
experts, qualified by scientific training
and experience to evaluate the safety
and effectiveness of drugs, accepts the
safety and effectiveness of the substance
for use in treating a specific, recognized
disorder. A material conflict of opinion
among experts precludes a finding of
consensus.” and

v. the scientific evidence must be
widely available

“In the absence of NDA approval,
information concerning the chemistry,
pharmacology, toxicology, and
effectiveness of the substance must be
reported, published, or otherwise
widely available, in sufficient detail to
permit experts, qualified by scientific
training and experience to evaluate the
safety and effectiveness of drugs, to
fairly and responsibly conclude the
substance is safe and effective for use in
treating a specific, recognized disorder.”

Marijuana does not meet any of the
five elements necessary for a drug to
have a “currently accepted medical
use.”

Firstly, the chemistry of marijuana, as
defined in the petition, is not
reproducible in terms of creating a
standardized dose. The petition defines
marijuana as including all Cannabis
cultivated strains. Different marijuana
samples derived from various cultivated
strains may have very different chemical
constituents including delta9—THC and
other cannabinoids (Appendino et al.,
2011). As a consequence, marijuana
products from different strains will have
different safety, biological,
pharmacological, and toxicological
profiles. Thus, when considering all
Cannabis strains together, because of
the varying chemical constituents,
reproducing consistent standardized
doses is not possible. Additionally,
smoking marijuana currently has not
been shown to allow delivery of
consistent and reproducible doses.
However, if a specific Cannabis strain is
grown and processed under strictly
controlled conditions, the plant
chemistry may be kept consistent
enough to produce reproducible and
standardized doses.
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As to the second and third criteria;
there are neither adequate safety studies
nor adequate and well-controlled
studies proving marijuana’s efficacy. To
support the petitioners’ assertion that
marijuana has accepted medical use, the
petitioners cite the American Medical
Association’s (AMA) 2009 report
entitled “Use of Cannabis for Medicinal
Purposes.” The petitioners claim the
AMA report is evidence the AMA
accepts marijuana’s safety and efficacy.
However, the 2009 AMA report clarifies
that the report “should not be viewed as
an endorsement of state-based medical
cannabis programs, the legalization of
marijuana, or that scientific evidence on
the therapeutic use of cannabis meets
the same and current standards for a
prescription drug product.” 11

Currently, no published studies
conducted with marijuana meet the
criteria of an adequate and well-
controlled efficacy study. The criteria
for an adequate and well-controlled
study for purposes of determining the
safety and efficacy of a human drug are
defined under the Code of Federal
Regulations (CFR) in 21 CFR 314.126. In
order to assess this element, FDA
conducted a review of clinical studies
published and available in the public
domain before February, 2013. Studies
were identified through a search of
PubMed 12 for articles published from
inception to February 2013, for
randomized controlled trials using
marijuana to assess marijuana’s efficacy
in any therapeutic indication.
Additionally, the review included
studies identified through a search of
bibliographic references in relevant
systematic reviews and identified
studies presenting original research in
any language. Selected studies needed
to be placebo-controlled and double-
blinded. Additionally, studies needed to
encompass administered marijuana
plant material. There was no
requirement for any specific route of
administration, nor any age limits on
study subjects. Studies were excluded
that used placebo marijuana
supplemented by the addition of
specific amounts of THC or other
cannabinoids. Additionally, studies
administering marijuana plant extracts
were excluded.

The PubMed search yielded a total of
566 abstracts of scientific articles. Of

1171n this quotation the term cannabis is used
interchangeably for marijuana.

12 The following search strategy was used,
“(cannabis OR marijuana) AND (therapeutic use OR
therapy) AND (RCT OR randomized controlled trial
OR “‘systematic review’” OR clinical trial OR
clinical trials) NOT (“marijuana abuse”[Mesh] OR
addictive behavior OR substance related
disorders).”

these abstracts, a full-text review was
conducted with 85 papers to assess
eligibility. Of the studies identified
through the search of the references and
the 566 abstracts from the PubMed
search, only 11 studies met all the
criteria for selection (Abrams et al.,
2007; Corey-Bloom et al., 2012;
Crawford and Merritt, 1979; Ellis et al.,
2009; Haney et al., 2005; Haney et al.,
2007; Merritt et al., 1980; Tashkin et al.,
1974; Ware et al., 2010; Wilsey et al.,
2008; Wilsey et al., 2013). These 11
studies were published between 197 4
and 2013. Ten of these studies were
conducted in the United States and one
study was conducted in Canada. The
identified studies examine the effects of
smoked and vaporized marijuana for the
indications of chronic neuropathic pain,
spasticity related to Multiple Sclerosis
(MS), appetite stimulation in human
immunodeficiency virus (HIV) patients,
glaucoma, and asthma. All studies used
adult subjects.

The 11 identified studies were
individually evaluated to determine if
they successfully meet accepted
scientific standards. Specifically, they
were evaluated on study design
including subject selection criteria,
sample size, blinding techniques, dosing
paradigms, outcome measures, and the
statistical analysis of the results. The
analysis relied on published studies,
thus information available about
protocols, procedures, and results were
limited to documents published and
widely available in the public domain.
The review found that all 11 studies that
examined effects of inhaled marijuana
do not currently prove efficacy of
marijuana in any therapeutic indication
based on a number of limitations in
their study design; however, they may
be considered proof of concept studies.
Proof of concept studies provide
preliminary evidence on a proposed
hypothesis involving a drug’s effect. For
drugs under development, the effect
often relates to a short-term clinical
outcome being investigated. Proof of
concept studies often serve as the link
between preclinical studies and dose
ranging clinical studies. Thus, proof of
concept studies generally are not
sufficient to prove efficacy of a drug
because they provide only preliminary
information about the effects of a drug.

In addition to the lack of published
adequate and well-controlled efficacy
studies proving efficacy, the criteria for
adequate safety studies has also not
been met. Importantly, in its discussion
of the five-part test used to determine
whether a drug has a “currently
accepted medical use,” DEA said, “No
drug can be considered safe in the
abstract. Safety has meaning only when

judged against the intended use of the
drug, its known effectiveness, its known
and potential risks, the severity of the
illness to be treated, and the availability
of alternative remedies” (57 FR 10504).
When determining whether a drug
product is safe and effective for any
indication, FDA performs an extensive
risk-benefit analysis to determine
whether the risks posed by the drug
product’s side effects are outweighed by
the drug product’s potential benefits for
a particular indication. Thus, contrary
to the petitioner’s assertion that
marijuana has accepted safety, in the
absence of an accepted therapeutic
indication which can be weighed
against marijuana’s risks, marijuana
does not satisfy the element for having
adequate safety studies such that
experts may conclude that it is safe for
treating a specific, recognized disorder.

The fourth of the five elements for
determining “currently accepted
medical use” requires that the national
community of experts, qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, accepts the safety and
effectiveness of the substance for use in
treating a specific, recognized disorder.
A material conflict of opinion among
experts precludes a finding of
consensus. Medical practitioners who
are not experts in evaluating drugs are
not qualified to determine whether a
drug is generally recognized as safe and
effective or meets NDA requirements (57
FR 10499-10505).

There is no evidence that there is a
consensus among qualified experts that
marijuana is safe and effective for use in
treating a specific, recognized disorder.
As discussed above, there are not
adequate scientific studies that show
marijuana is safe and effective in
treating a specific, recognized disorder.
In addition, there is no evidence that a
consensus of qualified experts have
accepted the safety and effectiveness of
marijuana for use in treating a specific,
recognized disorder. Although medical
practitioners are not qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, we also note that the AMA’s
report, entitled ‘“‘Use of Cannabis for
Medicinal Purposes,” does not accept
that marijuana currently has accepted
medical use. Furthermore, based on the
above definition of a “qualified expert”,
who is an individual qualified by
scientific training and experience to
evaluate the safety and effectiveness of
a drug, state-level medical marijuana
laws do not provide evidence of a
consensus among qualified experts that
marijuana is safe and effective for use in
treating a specific, recognized disorder.
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As to the fifth part of the test, which
requires that information concerning the
chemistry, pharmacology, toxicology,
and effectiveness of marijuana to be
reported in sufficient detail, the
scientific evidence regarding all of these
aspects is not available in sufficient
detail to allow adequate scientific
scrutiny. Specifically, the scientific
evidence regarding marijuana’s
chemistry in terms of a specific
Cannabis strain that could produce
standardized and reproducible doses is
not currently available.

Alternately, a drug can be considered
to have a “currently accepted medical
use with severe restrictions” (21 U.S.C.
812(b)(2)(B)), as allowed under the
stipulations for a Schedule II drug. Yet,
as stated above, currently marijuana
does not have any accepted medical use,
even under conditions where its use is
severely restricted.

In conclusion, to date, research on
marijuana’s medical use has not
progressed to the point where marijuana
is considered to have a “currently
accepted medical use” or a “currently
accepted medical use with severe
restrictions.”

4. Its History and Current Pattern of
Abuse

Under the fourth factor, the Secretary
must consider the history and current
pattern of marijuana abuse. A variety of
sources provide data necessary to assess
abuse patterns and trends of marijuana.
The data indicators of marijuana use
include the NSDUH, MTF, DAWN, and
TEDS. The following briefly describes
each data source, and summarizes the
data from each source.

National Survey on Drug Use and
Health (NSDUH) '3

According to 2012 NSDUH 4 data, the
most recent year with complete data, the

13NSDUH provides national estimates of the
prevalence and incidence of illicit drug, alcohol
and tobacco use in the United States. NSDUH is an
annual study conducted by SAMHSA. Prior to
2002, the database was known as the National
Household Survey on Drug Abuse (NHSDA).
NSDUH utilizes a nationally representative sample
of United States civilian, non-institutionalized
population aged 12 years and older. The survey
excludes homeless people who do not use shelters,
active military personnel, and residents of
institutional group quarters such as jails and
hospitals. The survey identifies whether an
individual used a drug within a specific time
period, but does not identify the amount of the drug
used on each occasion. NSDUH defines ““current
use” as having used the substance within the month
prior to the study.

14 2013; http://www.samhsa.gov/data/
NSDUH.aspx.

15 “These questions are used to classify persons
as dependent on or abusing specific substances

use of illicit drugs, including marijuana,
is increasing. The 2012 NSDUH
estimates that 23.9 million individuals
over 12 years of age (9.2 percent of the
U.S. population) currently use illicit
drugs, which is an increase of 4.8
million individuals from 2004 when
19.1 million individuals (7.9 percent of
the U.S. population) were current illicit
drug users. NSDUH reports marijuana as
the most commonly used illicit drug,
with 18.9 million individuals (7.3
percent of the U.S. population)
currently using marijuana in 2012. This
represents an increase of 4.3 million
individuals from 2004, when 14.6
million individuals (6.1 percent of the
U.S. population) were current marijuana
users.

The majority of individuals who try
marijuana at least once in their lifetime
do not currently use marijuana. The
2012 NSDUH estimates that 111.2
million individuals (42.8 percent of the
U.S. population) have used marijuana at
least once in their lifetime. Based on
this estimate and the estimate for the
number of individuals currently using
marijuana, approximately 16.9 percent
of those who have tried marijuana at
least once in their lifetime currently use
marijuana; conversely, 83.1 percent do
not currently use marijuana. In terms of
the frequency of marijuana use, an
estimated 40.3 percent of individuals
who used marijuana in the past month
used marijuana on 20 or more days
within the past month. This amount
corresponds to an estimated 7.6 million
individuals who used marijuana on a
daily or almost daily basis.

Some characteristics of marijuana
users are related to age, gender, and
criminal justice system involvement. In
observing use among different age
cohorts, the majority of individuals who
currently use marijuana are shown to be

based on criteria specified in the Diagnostic and
Statistical Manual of Mental Disorder, 4th edition
(DSM-I1V). The questions related to dependence ask
about health and emotional problems associated
with substance use, unsuccessful attempts to cut
down on use, tolerance, withdrawal, reducing other
activities to use substances, spending a lot time
engaging in activities related to substance use, or
using the substance in greater quantities or for
longer time than intended. The questions on abuse
ask about problems at work, home, and school;
problems with family or friends; physical danger;
and trouble with the law due to substance use.
Dependence is considered to be a more severe
substance use problem than abuse because it
involves the psychological and physiological effects
of tolerance and withdrawal.” (NSDUH, 2013).

16 “Estimates . . . refer to treatment received for
illicit drug or alcohol use, or for medical problems
associated with the use of illicit drugs or alcohol.
This includes treatment received in the past year at
any location, such as a hospital (inpatient),

between the ages of 18-25, with 18.7
percent of this age group currently using
marijuana. In the 26 and older age
group, 5.3 percent of individuals
currently use marijuana. Additionally,
in individuals aged 12 years and older,
males reported more current marijuana
use than females.

NSDUH includes a series of questions
aimed at assessing the prevalence of
dependence and abuse of different
substances in the past 12 months.15 In
2012, marijuana was the most common
illicit drug reported by individuals with
past year dependence or abuse. An
estimated 4.3 million individuals meet
the NSDUH criteria for marijuana
dependence or abuse in 2012. The
estimated rates and number of
individuals with marijuana dependence
or abuse has remained similar from
2002 to 2012. In addition to data on
dependence and abuse, NSDUH
includes questions aimed at assessing
treatment for a substance use problem.16
In 2012, an estimated 957,000 persons
received treatment for marijuana use
during their most recent treatment in
the year prior to the survey.

Monitoring the Future (MTF) 7

According to MTF,8 rates of
marijuana and illicit drug use declined
for all three grades from 2005 through
2007. However, starting around 2008,
rates of annual use of illicit drugs and
marijuana increased through 2013 for all
three grades. Marijuana remained the
most widely used illicit drug during all
time periods. The prevalence of annual
and past month marijuana use in 10th
and 12th graders in 2013 is greater than
in 2005. Table 1 lists the lifetime,
annual, and monthly prevalence rates of
various drugs for 8th, 10th, and 12th
graders in 2013.

rehabilitation facility (outpatient or inpatient),
mental health center, emergency room, private
doctor’s office, prison or jail, or a self-help group,
such as Alcoholics Anonymous or Narcotics
Anonymous.” (NSDUH, 2013).

17 Monitoring the Future is a national survey that
tracks drug use prevalence and trends among
adolescents in the United States. MTF is reported
annually by the Institute for Social Research at the
University of Michigan under a grant from NIDA.
Every spring, MTF surveys 8th, 10th, and 12th
graders in randomly selected U.S. schools. MTF has
been conducted since 1975 for 12th graders and
since 1991 for 8th and 10th graders. The MTF
survey presents data in terms of prevalence among
the sample interviewed. For 2012, the latest year
with complete data, the sample sizes were 15,200—
8th graders; 13,300—10th graders; and 13,200—
12th graders. In all, a total of about 41,700 students
of 389 schools participated in the 2013 MTF.

18 2013; http://www.monitoringthefuture.org/
index.html.
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Table 1: Trends in lifetime, annual, and monthly prevalence of use of various drugs
for eighth, tenth, and twelfth graders. Percentages represent students in survey
responding that they had used a drug at least once in their lifetime, in the past year,

or in the past 30 days.
Lifetime Annual 30-Day

2011 [ 2012 [ 2013 [ 2011 [ 2012 [ 2013 | 2011 | 2012 | 2013
Any illicit Drug (a)
8" Grade 201 185 [203 [147 134 [149 |85 [77 |85
10™ Grade 377 |368 [38.8 [31.1 [30.1 [31.8 [192 [186 [194
12" Grade 499 1491 [504 [40.0 [39.7 [403 [252 [252 |255
Marijuana/Hashish
8" Grade 164 [152 |165 [125 114 [127 [72 [65 |70
10™ Grade 345 [338 [358 [288 [280 [298 [17.6 [170 [18.0
12" Grade 455 452 [455 [364 [364 [364 [226 [229 [227

SOURCE: The Monitoring the Future Study, the University of Michigan

a. For 12" graders only: "any illicit drug" includes any use of marijuana, LSD, other
hallucinogens, crack, other cocaine, or heroin; or any narcotics use other than heroin,
amphetamines, sedatives (barbiturates), or tranquilizers not under a doctor's orders. For
8™ and 10™ graders only: the use of narcotics other than heroin and sedatives
(barbiturates) was excluded.

Drug Abuse Warning Network
(DAWN) 19

Importantly, many factors can
influence the estimates of ED visits,
including trends in overall use of a
substance as well as trends in the
reasons for ED usage. For instance, some
drug users may visit EDs for life-
threatening issues while others may
visit to seek care for detoxification
because they needed certification before
entering treatment. Additionally,
DAWN data do not distinguish the drug
responsible for the ED visit from other
drugs that may have been used
concomitantly. As stated in a DAWN
report, “‘Since marijuana/hashish is
frequently present in combination with
other drugs, the reason for the ED visit
may be more relevant to the other
drug(s) involved in the episode.”

For 2011, DAWN 20 estimates a total
of 5,067,374 (95 percent confidence
interval [CI]: 4,616,753 to 5,517,995)
drug-related ED visits from the entire
United States. Of these, approximately

19DAWN is a national probability survey of the
U.S. hospitals with ED designed to obtain
information on drug related ED visits. DAWN is
sponsored by SAMHSA. The DAWN system
provides information on the health consequences of
drug use in the United States, as manifested by
drug-related visits to ED. The ED data from a
representative sample of hospital emergency
departments are weighted to produce national
estimates. Importantly, DAWN data and estimates,
starting in 2004, are not comparable to those for
prior years because of vast changes in the
methodology used to collect the data. Furthermore,
estimates for 2004 are the first to be based on a
redesigned sample of hospitals, which ended in
2011.

202011; http://www.samhsa.gov/data/dawn.aspx.

2,462,948 ([CI]: 2,112,868 to 2,813,028)
visits involved drug misuse or abuse.

During the same period, DAWN
estimates that 1,252,500 (CI: 976,169 to
1,528,831) drug related ED visits
involved illicit drugs. Thus, over half of
all drug-related ED visits associated
with drug misuse or abuse involved an
illicit drug. For ED visits involving
illicit drugs, 56.3 percent involved
multiple drugs while 43.7 percent
involved a single drug.

Marijuana was involved in 455,668
ED visits (CI: 370,995 to 540,340), while
cocaine was involved in 505,224 (CI:
324,262 to 686,185) ED visits, heroin
was involved in 258,482 (CI: 205,046 to
311,918) ED visits and stimulants
including amphetamine and
methamphetamine were involved in
159,840 (CI: 100,199 to 219,481) ED
visits. Other illicit drugs, such as PCP,
MDMA, GHB and LSD were much less
frequently associated with ED visits.
The number of ED visits involving
marijuana has increased by 62 percent
since 2004.

Marijuana-related ED visits were most
frequent among young adults and
minors. Individuals under the age of 18
accounted for 13.2 percent of these
marijuana-related visits, whereas this
age group accounted for approximately
1.2 percent of ED visits involving
cocaine, and less than 1 percent of ED
visits involving heroin. However, the
age group with the most marijuana-
related ED visits was between 25 and 29
years old. Yet, because populations
differ between age groups, a
standardized measure for population

size is useful to make comparisons. For
marijuana, the rates of ED visits per
100,000 population were highest for
patients aged 18 to 20 (443.8 ED visits
per 100,000) and for patients aged 21 to
24 (446.9 ED visits per 100,000).

While DAWN provides estimates for
ED visits associated with the use of
medical marijuana for 2009-2011, the
validity of these estimates is
questionable. Because the drug is not
approved by the FDA, reporting medical
marijuana may be inconsistent and
reliant on a number of factors including
whether the patient self-reports the
marijuana use as medicinal, how the
treating health care provider records the
marijuana use, and lastly how the
SAMHSA coder interprets the report.
All of these aspects will vary greatly
between states with medical marijuana
laws and states without medical
marijuana laws. Thus, even though
estimates are reported for medical
marijuana related ED visits, medical
marijuana estimates cannot be assessed
with any acceptable accuracy at this
time, as FDA has not approved
marijuana treatment of any medical
condition. These data show the
difficulty in evaluating abuse of a
product that is not currently approved
by FDA, but authorized for medical use,
albeit inconsistently, at the state level.
Thus, we believe the likelihood of the
treating health care provider or
SAMHSA coder attributing the ED visit
to “medical marijuana” versus
“marijuana’ to be very low. Overall, the
available data are inadequate to
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characterize its abuse at the community
level.

Treatment Episode Data Set (TEDS) 21

Primary marijuana abuse accounted
for 18.1 percent of all 2011 TEDS 22
admissions. Individuals admitted for
primary marijuana abuse were nearly
three-quarters (73.4 percent) male, and
almost half (45.2 percent) were white.
The average age at admission was 24
years old, and 31.1 percent of
individuals admitted for primary
marijuana abuse were under the age of
18. The reported frequency of marijuana
use was 24.3 percent reporting daily
use. Almost all (96.8 percent) primary
marijuana users utilized the substance
by smoking. Additionally, 92.9 percent
reported using marijuana for the first
time before the age of 18.

An important aspect of TEDS
admission data for marijuana is of the
referral source for treatment.
Specifically, primary marijuana
admissions were less likely than all
other admissions to either be self-
referred or referred by an individual for
treatment. Instead, the criminal justice
system referred more than half (51.6
percent) of primary marijuana
admissions.

Since 2003, the percent of admissions
for primary marijuana abuse increased
from 15.5 percent of all admissions in
2003 to 18.1 percent in 2011. This
increase is less than the increase seen
for admissions for primary opioids other
than heroin, which increased from 2.8
percent in 2003 to 7.3 percent in 2011.
In contrast, the admissions for primary
cocaine abuse declined from 9.8 percent
in 2003 to 2.0 percent in 2011.

21 The TEDS system is part of SAMHSA'’s Drug
and Alcohol Services Information System (Office of
Applied Science, SAMHSA). The TEDS report
presents information on the demographic and
substance use characteristics of the 1.8 million
annual admissions to treatment for alcohol and
drug abuse in facilities that report to individual
state administrative data systems. Specifically,
TEDS includes facilities licensed or certified by the
states to provide substance abuse treatment and is
required by the states to provide TEDS client-level
data. Facilities that report TEDS data are those
receiving State alcohol and drug agency funds for
the provision of alcohol and drug treatment
services. Since TEDS is based only on reports from
these facilities, TEDS data do not represent the total
national demand for substance abuse treatment or
the prevalence of substance abuse in the general
population. The primary goal for TEDS is to
monitor the characteristics of treatment episodes for
substance abusers. Importantly, TEDS is an
admissions-based system, where admittance to
treatment is counted as an anonymous tally. For
instance, a given individual who is admitted to
treatment twice within a given year would be
counted as two admissions. The most recent year
with complete data is 2011.

222011; http://www.samhsa.gov/data/
DASIS.aspx?qr=t# TEDS.

5. The Scope, Duration, and
Significance of Abuse

Under the fifth factor, the Secretary
must consider the scope, duration, and
significance of marijuana abuse.
According to 2012 data from NSDUH
and 2013 data from MTF, marijuana
remains the most extensively used
illegal drug in the United States, with
42.8 percent of U.S. individuals over age
12 (111.2 million) and 45.5 percent of
12th graders having used marijuana at
least once in their lifetime. Although the
majority of individuals over age 12 (83.1
percent) who have ever used marijuana
in their lifetime do not use the drug
monthly, 18.9 million individuals (7.3
percent of the U.S. population) report
that they used marijuana within the past
30 days. An examination of use among
various age cohorts through NSDUH
demonstrates that monthly use occurs
primarily among college-aged
individuals, with use dropping off
sharply after age 25. Additionally,
NSDUH data show the number of
individuals reporting past-month use of
marijuana has increased by 4.3 million
individuals since 2004. Data from MTF
shows that annual prevalence of
marijuana use declined for all three
grades from 2005 through 2007, then
began to rise through 2013.
Additionally, in 2013, 1.1 percent of 8th
graders, 4.0 percent of 10th graders, and
6.5 percent of 12th graders reported
daily use of marijuana, defined as use
on 20 or more days within the past 30
days.

The 2011 DAWN data show that
marijuana use was mentioned in
455,668 ED visits, which amounts to
approximately 36.4 percent of all illicit
drug-related ED visits.23

TEDS data for 2011 show that 18.1
percent of all admissions were for
primary marijuana abuse.24 Between
2003 and 2011, there was a 2.6 percent
increase in the number of TEDS
admissions for primary marijuana use.

23 Many factors can influence the estimates of ED
visits, including trends in the reasons for ED usage.
For instance, some drug users may visit EDs for life-
threatening issues while others may visit to seek
care for detoxification because they needed
certification before entering treatment.
Additionally, DAWN data do not distinguish the
drug responsible for the ED visit from other drugs
that may have been used concomitantly. As stated
in a DAWN report, ““Since marijuana/hashish is
frequently present in combination with other drugs,
the reason for the ED visit may be more relevant to
the other drug(s) involved in the episode.”

24 An important aspect of TEDS admission data
for marijuana is of the referral source for treatment.
Specifically, primary marijuana admissions were
less likely than all other admissions to either be
self-referred or referred by an individual for
treatment. Instead, the criminal justice system
referred more than half (51.6 percent) of primary
marijuana admissions.

Approximately 61.5 percent of primary
marijuana admissions in 2011 were for
individuals under the age of 25 years.

6. What, if Any, Risk There Is to the
Public Health

Under the sixth factor, the Secretary
must consider the risks posed to the
public health by marijuana. Factors 1, 4,
and 5 include a. discussion of the risk
to the public health as measured by
emergency room episodes and drug
treatment admissions. Additionally,
Factor 2 includes a discussion of
marijuana’s central nervous system,
cognitive, cardiovascular, autonomic,
respiratory, and immune system effects.
Factor 6 focuses on the health risks to
the individual user in terms of the risks
from acute and chronic use of
marijuana, as well as the “gateway
hypothesis.”

Risks From Acute Use of Marijuana

Acute use of marijuana impairs
psychomotor performance, including
complex task performance, which
makes operating motor vehicles or
heavy equipment after using marijuana
inadvisable (Ramaekers et al., 2004;
Ramaekers et al., 2006a). A meta-
analysis conducted by Li et al. (2011)
showed an association between
marijuana use by the driver and a
significantly increased risk of
involvement in a car accident.
Additionally, in a minority of
individuals who use marijuana, some
potential responses include dysphoria
and psychological distress, including
prolonged anxiety reactions (Haney et
al., 1999).

Risks From Chronic Use of Marijuana

A distinctive marijuana withdrawal
syndrome following long term or
chronic use has been identified. The
withdrawal syndrome indicates that
marijuana produces physical
dependence that is mild, short-lived,
and comparable to tobacco withdrawal
(Budney et al., 2008). Marijuana
withdrawal syndrome is described in
detail below under Factor 7.

The following states how the DSM-V
(2013) of the American Psychiatric
Association describes the consequences
of Cannabis 25 abuse:

Individuals with cannabis use
disorder may use cannabis throughout
the day over a period of months or
years, and thus may spend many hours
a day under the influence. Others may
use less frequently, but their use causes
recurrent problems related to family,

25 Cannabis is the term used in the DSM-V to
refer to marijuana. In the following excerpt the term
Cannabis is interchangeable for the term marijuana.
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school, work, or other important
activities (e.g., repeated absences at
work; neglect of family obligations).
Periodic cannabis use and intoxication
can negatively affect behavioral and
cognitive functioning and thus interfere
with optimal performance at work or
school, or place the individual at
increased physical risk when
performing activities that could be
physically hazardous (e.g:, driving a car;
playing certain sports; performing
manual work activities, including
operating machinery). Arguments with
spouses or parents over the use of
cannabis in the home, or its use in the
presence of children, can adversely
impact family functioning and are
common features of those with cannabis
use disorder. Last, individuals with
cannabis use disorder may continue
using marijuana despite knowledge of
physical problems (e.g., chronic cough
related to smoking) or psychological
problems (e.g., excessive sedation or
exacerbation of other mental health
problems) associated with its use.

Marijuana as a “Gateway Drug”

Kandel (1975) proposed nearly 40
years ago the hypothesis that marijuana
is a ““gateway drug” that leads to the use
or abuse of other illicit drugs. Since that
time, epidemiological research explored
this premise. Overall, research does not
support a direct causal relationship
between regular marijuana use and
other illicit drug use. The studies
examining the gateway hypothesis are
limited. First, in general, studies recruit
individuals influenced by a myriad of
social, biological, and economic factors
that contribute to extensive drug abuse
(Hall & Lynskey, 2005). Second, most
studies that test the hypothesis that
marijuana use causes abuse of illicit
drugs use the determinative measure
any use of an illicit drug, rather than
DSM-5 criteria for drug abuse or
dependence on an illicit drug (DSM-5,
2013). Consequently, although an
individual who used marijuana may try
other illicit drugs, the individual may
not regularly use drugs, or have a
diagnosis of drug abuse or dependence.

Little evidence supports the
hypothesis that initiation of marijuana
use leads to an abuse disorder with
other illicit substances. For example,
one longitudinal study of 708
adolescents demonstrated that early
onset marijuana use did not lead to
problematic drug use (Kandel & Chen,
2000). Similarly, Nace et al. (1975)
examined Vietnam-era soldiers who
extensively abused marijuana and
heroin while they were in the military,
and found a lack of correlation of a
causal relationship demonstrating

marijuana use leading to heroin
addiction. Additionally, in another
longitudinal study of 2,446 adolescents,
marijuana dependence was uncommon
but when it did occur, the common
predictors of marijuana dependence
were the following: parental death,
deprived socio-economic status, and
baseline illicit drug use other than
marijuana (von Sydow et al., 2002).

When examining the association
between marijuana and illicit drugs,
focusing on drug use versus abuse or
dependence, different patterns emerge.
For example, a study examining the
possible causal relationship of the
gateway hypothesis found a correlation
between marijuana use in adolescents
and other illicit drug use in early
adulthood and, adjusting for age-linked
experiences, did not effect this
correlation (Van Gundy and Rebellon,
2010). However, when examining the
association in terms of development of
drug abuse; age-linked stressors and
social roles moderated the correlation
between marijuana use in adolescents
and other illicit drug abuse. Similarly,
Degenhardt et al. (2009) examined the
development of drug dependence and
found an association that did not
support the gateway hypothesis.
Specifically, drug dependence was
significantly associated with the use of
other illicit drugs prior to marijuana
use.

Interestingly, the order of initiation of
drug use seems to depend on the
prevalence of use of each drug, which
varies by country. Based on the World
Health Organization (WHO) World
Mental Health Survey that includes data
from 17 different countries, the order of
drug use initiation varies by country
and relates to prevalence of drug use in
each country (Degenhardt et al., 2010).
Specifically, in the countries with the
lowest prevalence of marijuana use, use
of other illicit drugs before marijuana
was common. This sequence of
initiation is less common in countries
with higher prevalence of marijuana
use. A study of 9,282-households in the
United States found that marijuana use
often preceded the use of other illicit
drugs; however, prior non-marijuana
drug dependence was also frequently
correlated with higher levels of illicit
drug abuse (Degenhardt et al., 2009).
Additionally, in a large 25-year
longitudinal study of 1,256 New
Zealand children, the author concluded
that marijuana use correlated to an
increased risk of abuse of other drugs,
including cocaine and heroin
(Fergusson et al., 2005).

Although many individuals with a
drug abuse disorder may have used
marijuana as one of their first illicit

drugs, this fact does not correctly lead
to the reverse inference that most
individuals who used marijuana will
inherently go on to try or become
regular users of other illicit drugs.
Specifically, data from the 2011 NSDUH
survey illustrates this issue (SAMHSA,
2012). NSDUH data estimates 107.8
million individuals have a lifetime
history of marijuana use, which
indicates use on at least one occasion,
compared to approximately 36 million
individuals having a lifetime history of
cocaine use and approximately 4
million individuals having a lifetime
history of heroin use. NSDUH data do
not provide information about each
individual’s specific drug history.
However, even if one posits that every
cocaine and heroin user previously used
marijuana, the NSDUH data show that
marijuana use at least once in a lifetime
does not predict that an individual will
also use another illicit drug at least
once.

Finally, a review of the gateway
hypothesis by Vanyukov et al. (2012)
notes that because the gateway
hypothesis only addresses the order of
drug use initiation, the gateway
hypothesis does not specify any
mechanistic connections between drug
“stages” following exposure to
marijuana and does not extend to the
risks for addiction. This concept
contrasts with the concept of a common
liability to addiction that involves
mechanisms and biobehavioral
characteristics pertaining to the entire
course of drug abuse risk and disorders.

7. Its Psychic or Physiologic
Dependence Liability

Under the seventh factor, the
Secretary must consider marijuana’s
psychic or physiological dependence
liability.

Psychic or psychological dependence
has been shown in response to
marijuana’s psychoactive effects.
Psychoactive responses to marijuana are
pleasurable to many humans and are
associated with drug-seeking and drug-
taking (Maldonado, 2002). Moreover,
high levels of psychoactive effects,
notably positive reinforcement, are
associated with increased marijuana
use, abuse, and dependence (Scherrer et
al., 2009; Zeiger et al., 2010).
Epidemiological data support these
findings through 2012 NSDUH statistics
that show that of individuals years 12 or
older who used marijuana in the past
month, an estimated 40.3 percent used
marijuana on 20 or more days within
the past month. This equates to
approximately 7.6 million individuals
aged 12 or older who used marijuana on
a daily or almost daily basis.
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Additionally, the 2013 MTF data report
the prevalence of daily marijuana use,
defined as use on 20 or more days
within the past 30 days, in 8th, 10th,
and 12th graders is 1.1 percent, 4.0
percent, and 6.5 percent, respectively.

Tolerance is a state of adaptation
where exposure to a drug induces
changes that result in a diminution of
one or more of the drug’s effects over
time (American Academy of Pain
Medicine, American Pain Society and
American Society of Addiction
Medicine consensus document, 2001).
Tolerance can develop to some, but not
all, of marijuana’s effects. Specifically,
tolerance does not seem to develop in
response to many of marijuana’s
psychoactive effects. This lack of
tolerance may relate to
electrophysiological data demonstrating
that chronic delta9-THC administration
does not affect increased neuronal firing
in the ventral tegmental area, a region
known to play a critical role in drug
reinforcement and reward (Wu and
French, 2000). In the absence of other
abuse indicators, such as rewarding
properties, the presence of tolerance or
physical dependence does not
determine whether a drug has abuse
potential.

However, humans can develop
tolerance to marijuana’s cardiovascular,
autonomic, and behavioral effects (Jones
et al., 1981). Tolerance to some of
marijuana’s behavioral effects seems to
develop after heavy marijuana use, but
not after occasional marijuana use. For
instance, following acute administration
of marijuana, heavy marijuana users did
not exhibit impairments in tracking and
attention tasks, as were seen in
occasional marijuana users (Ramaekers
et al., 2009). Furthermore, a
neurophysiological assessment
administered through an
electroencephalograph (EEG) which
measures event-related potentials (ERP)
conducted in the same subjects as the
previous study, found a corresponding
effect in the P100 26 component of ERPs.
Specifically, corresponding to
performance on tracking and attention
tasks, heavy marijuana users showed no
changes in P100 amplitudes following
acute marijuana administration,
although occasional users showed a
decrease in P100 amplitudes
(Theunissen et al., 2012). A possible
mechanism underlying tolerance to
marijuana’s effects may be the down-
regulation of cannabinoid receptors
(Hirvonen et al., 2012; Gonzalez et al.,

26 The P100 component of ERPs is thought to
relate to the visual processing of stimuli and can be
modulated by attention.

2005; Rodriguez de Fonseca et al., 1994;
Oviedo et al., 1993).

Importantly, pharmacological
tolerance alone does not indicate a
drug’s physical dependence liability. In
order for physical dependence to exist,
evidence of a withdrawal syndrome is
needed. Physical dependence is a state
of adaptation, manifested by a drug-
class specific withdrawal syndrome
produced by abrupt cessation, rapid
dose reduction, decreasing blood level
of the drug, and/or administration of an
antagonist (ibid). Many medications not
associated with abuse or addiction can
produce physical dependence and
withdrawal symptoms after chronic use.

Discontinuation of heavy, chronic
marijuana use has been shown to lead
to physical dependence and withdrawal
symptoms (American Psychiatric
Association DSM-V, 2013; Budney and
Hughes, 2006; Haney et al., 1999). In
heavy, chronic marijuana users, the
most commonly reported withdrawal
symptoms are sleep difficulties,
decreased appetite or weight loss,
irritability, anger, anxiety or
nervousness, and restlessness. Some
less commonly reported withdrawal
symptoms are depressed mood,
sweating, shakiness, physical
discomfort, and chills (Budney and
Hughes, 2006; Haney et al., 1999). The
occurrence of marijuana withdrawal
symptoms in light or non-daily
marijuana users has not been
established. The American Psychiatric
Association’s DSM-V (2013) includes a
list of symptoms of “cannabis
withdrawal.”” Most marijuana
withdrawal symptoms begin within 24—
48 hours of discontinuation, peak
within 4-6 days, and last for 1-3 weeks.
Marijuana withdrawal syndrome has
been reported in adolescents and adults
admitted for substance abuse treatment.

Based on clinical descriptions, this
syndrome appears to be mild compared
to classical alcohol and barbiturate
withdrawal syndromes, which can
include more serious symptoms such as
agitation, paranoia, and seizures.
Multiple studies comparing marijuana
and tobacco withdrawal symptoms in
humans demonstrate that the magnitude
and time course of the two withdrawal
syndromes are similar (Budney et al.,
2008; Vandrey et al., 2005, 2008).

8. Whether the Substance is an
Immediate Precursor of a Substance
Already Controlled Under This Article

Under the eight factor analysis, the
Secretary must consider whether
marijuana is an immediate precursor of
a controlled substance. Marijuana is not
an immediate precursor of another
controlled substance.

Recommendation

After consideration of the eight factors
discussed above, FDA recommends that
marijuana remain in Schedule I of the
CSA. NIDA concurs with this
scheduling recommendation.Marijuana
meets the three criteria for placing a
substance in Schedule I of the CSA
under 21 U.S.C. 812(b)(1):

(1) Marijuana has a high potential for
abuse:

A number of factors indicate
marijuana’s high abuse potential,
including the large number of
individuals regularly using marijuana,
marijuana’s widespread use, and the
vast amount of marijuana available for
illicit use. Approximately 18.9 million
individuals in the United States (7.3
percent of the U.S. population) used
marijuana monthly in 2012.
Additionally, approximately 4.3 million
individuals met diagnostic criteria for
marijuana dependence or abuse in the
year prior to the 2012 NSDUH survey.
A 2013 survey indicates that by 12th
grade, 36.4 percent of students report
using marijuana within the past year,
and 22.7 percent report using marijuana
monthly. In 2011, 455,668 ED visits
were marijuana-related, representing
36.4 percent of all illicit drug-related
episodes. Primary marijuana use
accounted for 18.1 percent of
admissions to drug treatment programs
in 2011. Additionally, marijuana has
dose-dependent reinforcing effects, as
demonstrated by data showing that
humans prefer relatively higher doses to
lower doses. Furthermore, marijuana
use can result in psychological
dependence.

(2) Marijuana has no currently
accepted medical use in treatment in the
United States:

FDA has not approved a marketing
application for a marijuana drug
product for any indication. The
opportunity for scientists to conduct
clinical research with marijuana exists,
and there are active INDs for marijuana;
however, marijuana does not have a
currently accepted medical use for
treatment in the United States, nor does
marijuana have an accepted medical use
with severe restrictions.

A drug has a “currently accepted
medical use” if all of the following five
elements have been satisfied:

a. The drug’s chemistry is known and
reproducible;

b. there are adequate safety studies;

c. there are adequate and well-
controlled studies proving efficacy;

d. the drug is accepted by qualified
experts; and

e. the scientific evidence is widely
available.
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Marijuana does not meet any of the
elements for having a “currently
accepted medical use.” First, FDA
broadly evaluated marijuana, and did
not focus its evaluation on particular
strains of marijuana or components or
derivatives of marijuana. Since different
strains may have different chemical
constituents, marijuana, as identified in
this petition, does not have a known
and reproducible chemistry, which
would be needed to provide
standardized doses. Second, there are
not adequate safety studies on
marijuana in the medical literature in
relation to a specific, recognized
disorder. Third, there are no published
adequate and well controlled studies
proving efficacy of marijuana. Fourth,
there is no evidence that qualified
experts accept marijuana for use in
treating a specific, recognized disorder.
Lastly, the scientific evidence regarding
marijuana’s chemistry in terms of a
specific Cannabis strain that could
produce standardized and reproducible
doses is not currently available, so the
scientific evidence on marijuana is not
widely available.

Alternately, a Schedule II drug can be
considered to have a “currently
accepted medical use with severe
restrictions” (21 U.S.C. 812(b)(2)(B)).
Yet as stated above, the lack of accepted
medical use for a specific, recognized
disorder precludes the use of marijuana
even under conditions where its use is
severely restricted.

In conclusion, to date, research on
marijuana’s medical use has not
developed to the point where marijuana
is considered to have a “currently
accepted medical use” or a “currently
accepted medical use with severe
restrictions.”

(3) There is a lack of accepted safety
for use of marijuana under medical
supervision:

There are currently no FDA-approved
marijuana drug products. Marijuana
does not have a currently accepted
medical use in treatment in the United
States or a currently accepted medical
use with severe restrictions. Thus, FDA
has not determined that marijuana is
safe for use under medical supervision.

In addition, FDA cannot conclude
that marijuana has an acceptable level of
safety relative to its effectiveness in
treating a specific, recognized disorder
without evidence that the substance is
contamination free, and assurance of a
consistent and predictable dose.
Investigations into the medical use of
marijuana should include information
and data regarding the chemistry,
manufacturing, and specifications of
marijuana. Additionally, a procedure for

delivering a consistent dose of
marijuana should also be developed.
Therefore, FDA concludes marijuana
does not currently have an accepted
level of safety for use under medical
supervision.

References

Abrams DI, Hilton JF, Leiser R], Shade SB,
Elbeik TA, Aweeka FT, Benowitz NL,
Bredt BM, Kosel B, Aberg JA, Deeks SG,
Mitchell TF, Mulligan K, Bacchetti P,
McCune JM, Schambelan M. Short-term
effects of cannabinoids in patients with
HIV-1 infection: a randomized, placebo
controlled clinical trial. Ann Intern Med.
2003 Aug 19; 139(4):258-66.

Abrams DI, Jay CA, Shade SB, Vizoso H,
Reda H, Press S, Kelly ME, Rowbotham
MC, and Petersen KL. 2007. Cannabis in
painful HIV-associated sensory
neuropathy: a randomized placebo-
controlled trial. Neurology 68(7): 515—
521.

Adams, I.B., and Martin, B.R. Cannabis:
Pharmacology and toxicology in animals
and humans. Addiction 1996,
91(11):1585-1614.

Agurell, S., Dewey, W.L., and Willett, R.E.,
eds. The Cannabinoids: Chemical,
Pharmacologic, and Therapeutic
Aspects. New York: Academic Press,
1984.

Agurell, S.; Halldin, M.; Lindgren, J.E.;
Ohlsson, A.; Widman, M.; Gillespie, H.;
and Hollister, L. Pharmacokinetics and
metabolism of delta 1-
tetrahydrocannabinol and other
cannabinoids with emphasis on man.
Pharmacol Rev 1986, 38(1), 21-43.

Almirez RG, Smith CG, Asch RH. The effects
of marijuana extract and delta 9-
tetrahydrocannabinol on luteal function
in the rhesus monkey. Fertil Steril. 1983
Feb; 39(2):212-7.

Ameri, A. The effects of cannabinoids on the
brain. Progress in Neurobiology 1999, 58
(4), 315-348.

American Academy of Pain Medicine,
American Pain Society and American
Society of Addiction Medicine
Consensus Document. Definitions related
to the use of opioids for the treatment of
pain. 2001.

Andreasson S, Allebeck P, Engstrom A,
Rydberg U. Cannabis and schizophrenia.
A longitudinal study of Swedish
conscripts. Lancet. 1987 Dec 26;
2(8574):1483-6.

Appendino G, Chianese G, Taglialatela-
Scafati O. Cannabinoids: occurrence and
medicinal chemistry. Curr Med Chem.
2011; 18(7):1085-99.

Asch RH, Smith CG, Siler-Khodr TM,
Pauerstein CJ. Effects of delta 9-
tetrahydrocannabinol during the
follicular phase of the rhesus monkey
(Macaca mulatta). ] Clin Endocrinol
Metab. 1981 Jan; 52(1):50-5.

Balster, R.L., Prescott, W.R., delta®-
Tetrahydrocannabinol discrimination in
rats as a model for cannabis intoxication.
Neurosci. & Biobehav. Rev. 1992, 16(1),
55-62.

Balster RL and Bigelow GE. Guidelines arid
methodological reviews concerning drug

abuse liability assessment. Drug and
Alcohol Dependence. 2003; 70: S13—S40.

Barnett, G.; Licko, V.; and Thompson, T.
Behavioral pharmacokinetics of
marijuana. Psychopharmacology 1985,
85(1), 51-56.

Battista N, Di TM, Bari M, Maccarrone M.
The endocannabinoid system: an
overview. Front.Behav.Neurosci. 2012;
6:9.

Benowitz NL, Jones RT. Cardiovascular
effects of prolonged delta-9-
tetrahydrocannabinol ingestion. Clin
Pharmacol Ther. 1975 Sep; 18(3):287-97.

Benowitz NL, Jones RT. Cardiovascular and
metabolic considerations in prolonged
cannabinoid administration in man. J
Clin Pharmacol. 1981 Aug—Sep; 21(8-9
Suppl):2145-223S.

Block RI, Farinpour R, Schlechte JA. Effects
of chronic marijuana use on testosterone,
luteinizing hormone, follicle stimulating
hormone, prolactin and cortisol in men
and women. Drug Alcohol Depend. 1991
Aug; 28(2):121-8.

Block RI, Farinpour R, Braverman K. Acute
effects of marijuana on cognition:
relationships to chronic effects and
smoking techniques. Pharmacol Biochem
Behav. 1992 Nov; 43(3):907-17.

Bolla KI, Brown K, Eldreth D, Tate K, and
Cadet JL. Dose-related neurocognitive
effects of marijuana use. Neurology 2002
59:1337-1343.

Bolla KI, Eldreth DA, Matochik JA, and Cadet
JL. Neural substrates of faulty decision-
making in abstinent marijuana users.
Neurolmage 2005 26:480—492.

Bonnet U. Chronic cannabis abuse, delta-9-
tetrahydrocannabinol and thyroid
function. Pharmacopsychiatry. 2013 Jan;
46(1):35-6.

Bouaboula M, Rinaldi M, Carayon P, Carillon
C, Delpech B, Shire D, Le Fur G, Casellas
P. Cannabinoid-receptor expression in
human leukocytes. Eur ] Biochem. 1993
May 15; 214(1):173-80.

Braida D, Iosue S, Pegorini S, Sala M. Delta9-
tetrahydrocannabinol-induced
conditioned place preference and
intracerebroventricular self-
administration in rats. Eur ] Pharmacol.
2004 Dec 3; 506(1):63-9.

Breivogel CS, Childers SR. Cannabinoid
agonist signal transduction in rat brain:
comparison of cannabinoid agonists in
receptor binding, G-protein activation,
and adenylyl cyclase inhibition. J
Pharmacol Exp Ther. 2000. Oct;
295(1):328—36.

Breivogel CS, Griffin G, Di Marzo V, Martin
BR. Evidence for a new G protein-
coupled cannabinoid receptor in mouse
brain. Mol Pharmacol. 2001 Jul;
60(1):155-63.

Brown TT, Dobs AS. Endocrine effects of
marijuana. J Clin Pharmacol. 2002 Nov;
42(11 Suppl):90S-96S.

Browne RG, Weissman A. Discriminative
stimulus properties of delta 9-
tetrahydrocannabinol: mechanistic
studies. ] Clin Pharmacol. 1981 Aug—
Sep; 21(8-9 Suppl):227S-234S.

Budney AJ, Hughes JR, Moore BA, Vandrey
R. Review of the validity and
significance of cannabis withdrawal





Federal Register/Vol. 81, No. 156 /Friday, August 12, 2016 /Proposed Rules

53787

syndrome. Am J Psychiatry. 2004 Nov;
161(11):1967-77.

Budney AJ, Hughes JR. The cannabis
withdrawal syndrome. Curr Opin
Psychiatry 2006 May; 19(3):233-8.

Budney AJ, Vandrey RG, Hughes JR,
Thostenson JD, Bursae Z. Comparison of
cannabis and tobacco withdrawal:
severity and contribution to relapse. J
Subst.Abuse Treat. 2008 Dec; 35(4):362—
8.

Capriotti RM, Foltin RW, Brady JV, Fischman
MW. Effects of marijuana on the task-
elicited physiological response. Drug
Alcohol Depend. 1988 Jul; 21(3):183-7.

Cascini F, Aiello C, Di Tanna G. Increasing
delta-9-tetrahydrocannabinol (A-9-THC)
content in herbal cannabis over time:
systematic review and meta-analysis.
Curr Drug Abuse Rev. 2012 Mar; 5(1):32—
40.

Chait LD. Subjective and behavioral effects of
marijuana the morning after smoking.
Psychopharmacology (Berl.) 1990;
100(3):328-33.

Chait LD, Burke KA. Preference for high-
versus low-potency marijuana.
Pharmacol Biochem Behav. 1994 Nov;
49(3):643-7.

Chaperon F, Soubrie P, Puech AJ, Thiebot
MH. Involvement of central cannabinoid
(CB1) receptors in the establishment of
place conditioning in rats.
Psychopharmacology (Berl). 1998 Feb;
135(4):324-32.

Cheer JF, Kendall DA, Marsden CA.
Cannabinoid receptors and reward in the
rat: a conditioned place preference
study. Psychopharmacology (Berl). 2000
Jul; 151(1):25-30.

Cone EJ, Johnson RE, Moore JD, Roache JD.
Acute effects of smoking marijuana on
hormones, subjective effects and
performance in male human subjects.
Pharmacol Biochem Behav. 1986 Jun;
24(6): 1749-54.

Corey-Bloom ], Wolfson T, Gamst A, Jin S,
Marcotte TD, Bentley H, and Gouaux B.
2012. Smoked cannabis for spasticity in
multiple sclerosis: a randomized,
placebo-controlled trial. CMAJ 184 (10):
1143-1150.

Council on Science and Public Health Report
3. Use of cannabis for medicinal
purposes. American Medical
Association, Interim Meeting, Houston,
Texas; November 2009.

Crawford WJ, and Merritt JC. 1979. Effects of
tetrahydrocannabinol on arterial and
intraocular hypertension. International
journal of clinical pharmacology and
biopharmacy 17 (5): 191-196.

Croxford JL, Yamamura T. Cannabinoids and
the immune system: potential for the
treatment of inflammatory diseases? J
Neuroimmunol. 2005 Sep; 166(1-2):3—
18. Review.

Dalton WS, Martz R, Lemberger L, Rodda BE,
Forney RB. Influence of cannabidiol on
delta-9-tetrahydrocannabinol effects.
Clin.Pharmacol. Ther. 1976 Mar;
19(3):300-9.

Dax EM, Pilotte NS, Adler WH, Nagel JE,
Lange WR. The effects of 9-ene-
tetrahydrocannabinol on hormone
release and immune function. J Steroid
Biochem. 1989; 34(1-6):263-70.

Degenhardt L, Hall W, Lynskey M. Testing
hypotheses about the relationship
between cannabis use and psychosis.
Drug Alcohol Depend. 2003 Jul 20;
71(1):37—-48.

Degenhardt L, Chiu WT, Conway K, Dierker
L, Glantz M, Kalaydjian A, Merikangas
K, Sampson N, Swendsen J, Kessler RC.
Does the ‘gateway’ matter? Associations
between the order of drug use initiation
and the development of drug
dependence in the National Comorbidity
Study Replication. Psychol. Med 2009
Jan; 39(1):157—-67.

Degenhardt L, Dierker L, Chiu WT, Medina-
Mora ME, Neumark Y, Sampson N,
Alonso J, Angermeyer M, Anthony JC,
Bruffaerts R, et al. Evaluating the drug
use “gateway’’ theory using cross-
national data: consistency and
associations of the order of initiation of
drug use among participants in the WHO
World Mental Health Surveys. Drug
Alcohol. Depend. 2010 Apr 1; 108(1—
2):84-97.

Deiana S, Fattore L, Spano MS, Cossu G,
Porcu E, Fadda P, Fratta W. Strain and
schedule dependent differences in the
acquisition, maintenance and extinction
of intravenous cannabinoid self-
administration in rats.
Neuropharmacology. 2007 Feb;
52(2):646-54.

Dewey, W.L., Martin, B.R., May, E.L.
Cannabinoid stereoisomers:
pharmacological effects. In Smith, D.F.
(Ed.) CRC Handbook of stereoisomers:
drugs in psychopharmacology, 317-326
(Boca Raton, FL, CRC Press), 1984.

Di Marzo, V.A brief history of cannabinoid
and endocannabinoid pharmacology as
inspired by the work of British scientists.
Trends. Pharmacol. Sci 2006 Mar;
27(3):134—40.

DEA Statistics and Facts. (n.d.) DEA
Domestic Drug Seizures. http://
www.justice.gov/dea/resource-center/
statistics.shtml/ (accessed August 5,
2014)

Drug Enforcement Administration, Drugs of
Abuse, 2005.

Drug Enforcement Administration.
Sourcebook of Criminal Justice Statistics,
2003.

DSM-V. Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition.
American Psychiatric Association.
Washington, DG: American Psychiatric
Publishing, 2013.

Eldridge JC, Murphy LL, Landfield PW.
Cannabinoids and the hippocampal
glucocorticoid receptor: recent findings
and possible significance. Steroids. 1991
May; 56(5):226—31. Review.

Ellis R], Toperoff W, Vaida F, Van Den
Brande G, Gonzales J, Gouaux B, Bentley
H, and Atkinson JH. 2009. Smoked
medicinal cannabis for neuropathic pain
in HIV: a randomized, crossover clinical
trial. Neuropsychopharmacology: official
publication of the American College of
Neuropsychopharmacology 34(3): 672—
680.

ElSohly MA, Slade D. Chemical constituents
of marijuana: The complex mixture of
natural cannabinoids. Life Sciences.
2005; 78:539—-48.

Fant RV, Heishman SJ, Bunker EB, Pickworth
WB. Acute and residual effects of
marijuana in humans. Pharmacol
Biochem Behav. 1998 Aug; 60(4):777-84.

Fattore L, Spano MS, Altea S, Angius F,
Fadda P, Fratta W. Cannabinoid self-
administration in rats: sex differences
and the influence of ovarian function.
Br.] Pharmacol. 2007 Nov; 152(5):795—
804.

Fergusson DM, Horwood LJ, Ridder EM.
Tests of causal linkages between
cannabis use and psychotic symptoms.
Addiction. 2005 Mar; 100(3):354—66.

Fontes MA, Bolla KI, Cunha PJ, Almeida PP,
Jungerman F, Laranjeira RR; Bressan RA,
Lacerda AL. Cannabis use before age 15
and subsequent executive functioning.
Br. J Psychiatry 2011 Jun; 198(6):442-7.

Fried, P.A., Watkinson, B. 36- and 48-month
neurobehabioral follow-up of children
prenatally exposed to marijuana,
cigarettes and alcohol. J. Dev. Behav.
Pediatr. 1987, 8, 318—-326.

Fried, P.A., Watkinson, B., Gray, R. A follow-
up study of attentional behavior in 6-
year-old children exposed prenatally to
marihuana, cigarettes and alcohol.
Neurotoxicol. Teratol. 1992, 14, 299-311.

Fried, P.A., Watkinson, B., Gray, R.
Differential effects on cognitive
functioning in 9- to 12-year olds
prenatally exposed to cigarettes and
marihuana. Neurotoxicol. Teratol. 1998,
20(3), 293-306.

Fried PA. Adolescents prenatally exposed to
marijuana: examination of facets of
complex behaviors and comparisons
with the influence of in utero cigarettes.
J. Clin. Pharmacol. 2002 Nov; 42(11
Suppl):975-1028S.

Fried PA, Watkinson B, Gray R.
Neurocognitive consequences of
marihuana—a comparison with pre-drug
performance. Neurotoxicol. Teratol. 2005
Mar; 27(2):231-9.

Fung, M., Gallagher, C., Machtay, M. Lung
and aeo-digestive cancers in young
marijuana smokers. Tumori 1999, 85 (2),
140-142.

Galiegue S, Mary S, Marchand J, Dussossoy
D, Carriere D, Carayon P, Bouaboula M,
Shire D, Le Fur G, Casellas P. Expression
of central and peripheral cannabinoid
receptors in human immune tissues and
leukocyte subpopulations. Eur J
Biochem. 1995 Aug 15; 232(1):54-61.

Gaoni, Y., Mechoulam, R. Isolation, structure,
and partial synthesis of an active
constituent of hashish. J. Am. Chem. Soc.
1964, 86, 1646—1947.

Gerard, C.M., Mollereau, C., Vassart, G.,
Parmentier, M. Molecular cloning of a
human cannabinoid receptor which is
also expressed in testis.: Biochem J.
1991, 279, 129-34.

Ghozland S, Matthes HW, Simonin F, Filliol
D, Kieffer BL, Maldonado R.
Motivational effects of cannabinoids are
mediated by mu-opioid and kappa-
opioid receptors. ] Neurosci. 2002 Feb 1;
22(3):1146-54.

Gold LH, Balster RL, Barrett RL, Britt DT,
Martin BR. A comparison of the
discriminative stimulus properties of
delta 9-tetrahydrocannabinol and CP



http://www.justice.gov/dea/resource-center/statistics.shtml/

http://www.justice.gov/dea/resource-center/statistics.shtml/

http://www.justice.gov/dea/resource-center/statistics.shtml/



53788

Federal Register/Vol. 81, No. 156 /Friday, August 12, 2016 /Proposed Rules

55,940 in rats and rhesus monkeys. J
Pharmacol Exp Ther. 1992 Aug;
262(2):479-86.

Goldschmidt L, Richardson GA, Willford J,
Day NL. Prenatal marijuana exposure
and intelligence test performance at age
6.]. Am. Acad. Child. Adolesc.
Psychiatry. 2008 Mar; 47(3):254—63.

Gong H Jr, Tashkin DP, Simmons MS,
Calvarese B, Shapiro BJ. Acute and
subacute bronchial effects of oral
cannabinoids. Clin Pharmacol Ther.
1984 Jan; 35(1):26-32.

Gong JP, Onaivi ES, Lshiguro H, Liu QR,
Tagliaferro PA, Brusco A, Uhl GR.
Cannabinoid CB2 receptors:
Immunohistochemical localization in rat
brain. Brain Res. 2006 Feb 3; 1071(1):10—
23.

Gonsiorek W, Lunn C, Fan X, Narula S,
Lundell D, Hipkin RW. Endocannabinoid
2-arachidonyl glycerol is a full agonist
through human type 2 cannabinoid
receptor: Antagonism by anandamide. Mol
Pharmacol. 2000 May; 57(5): 1045-50.

Gonzalez R. Acute and non-acute effects of
cannabis on brain functioning and
neuropsychological performance.
Neuropsychol.Rev. 2007 Sep; 17(3):347-61.

Gonzalez S, Cebeira M, Fernandez-Ruiz J.
Cannabinoid tolerance and dependence: A
review of studies in laboratory animals.
Pharmacol.Biochem.Behav. 2005 Jun;
81(2):300-18.

Grant I. Foreword by Igor Grant, M.D.,
Director, Center for Medicinal Cannabis
Research (CMCR). Neuropharmacology.
2005 Jun; 48(8): 1067.

Griffith-Lendering MF, Wigman JT, Prince
van LA, Huijbregts SC, Huizink AC, Ormel
], Verhulst FC, van QJ, Swaab H,
Vollebergh WA. Cannabis use and
vulnerability for psychosis in early
adolescence-a TRAILS study. Addiction
2012 Dec 7.

Grotenhermen F. Pharmacokinetics and
pharmacodynamics of cannabinoids. Clin
Pharmacokinet. 2003; 42(4):327-60.

Gruber SA, Sagar KA, Dahlgren MK, Racine
M, Lukas SE. Age of onset of marijuana use
and executive function.
Psychol.Addict.Behav. 2012 Sep;
26(3):496—506.

Hall WD, Lynskey M. Is cannabis a gateway
drug? Testing hypotheses about the
relationship between cannabis use and the
use of other illicit drugs. Drug Alcohol Rev.
2005 Jan; 24(1):39-48.

Haney M, Gunderson EW, Rabkin J, Hart CL,
Vosburg SK, Comer SD, and Faltin RW.
2007. Dronabinol and marijuana in HIV-
positive marijuana smokers. Caloric.intake,
mood, and sleep. Journal of acquired
immune deficiency syndromes (1999) 45
(5): 545-554.

Haney M, Rabkin J, Gunderson E, and Foltin
RW. 2005. Dronabinol and marijuana in
HIV(+) marijuana smokers: Acute effects on
caloric intake and mood.
Psychopharmacology 181(1): 170-178.

Haney M, Ward AS, Comer SD, Faltin RW,
Fischman MW. Abstinence symptoms
following smoked marijuana in humans.
Psychopharmacology (Berl) 1999,
141(4):395—404.

Hanus, L., Breuer, A., Tchili bon, S., Shiloah,
S., Goldenberg, D., Horowitz, M., Pertwee,

R.G., Roos, R.A., Mechoulam, R., Pride, E.
HU-308: A specific agonist for CB(2), a
peripheral Cannabinoid receptor. Proc.
Natl. Acad. Sci. USA 1999, 96, 14228-33.

Heishman SJ, Huestis MA, Benningfield JE,
Cone EJ. Acute and residual effects of
marijuana: Profiles of plasma THC levels,
physiological, subjective, and performance
measures. Pharmacol Biochem Behav. 1990
Nov; 37(3):561-5.

Herkenham, M. Cannabinoid receptor
localization in brain: Relationship to motor
and reward systems. In: Kalivas, P.W., and
Samson, H.H., eds. The neurobiology of
drug and alcohol addiction. Ann NY Acad
Sci 1992, 654, 19-32.

Herkenham, M., Lynn, A.B., Little, M.D.,
Johnson, M.R., Melvin, L.S., de Costa, B.R.,
Rice, K.C. Cannabinoid receptor
localization in Brain. Proc. Natl. Acad.
Sci.US A. 1990, 87, 1932—1936.

Herning, R.I.; Hooker, W.D.; and Jones, R.T.
Tetrahydrocannabinol content and
differences in marijuana smoking behavior.
Psychopharmacology 1986, 90(2):160-162.

Hillig, K.W. Genetic evidence for speciation
in Cannabis (Cannabaceae). Genetic
Resources and Crop Evolution 52: 161-180,
2005.

Hirvonen, J., Goodwin, R.S., Li, C.T., Terry,
G.E., Zoghbi, S.S., Morse, C., Pike, V.W.,
Volkow, N.D., Huestis, M.A., Innis, R.B.
Reversible and regionally selective
downregulation of brain cannabinoid CB1
receptors in chronic daily cannabis
smokers. Mol. Psychiatry. 2012(Jun), 17(6),
643-649.

Hively, R.L., Mosher, W.A., Hoffman, F.W.
Isolation of trans-)°-tetrahydrocannabinol
from marihuana. J. Am. Chem. Soc. 1966,
88, 1832-1833.

Hollister LE, Gillespie HK. Delta-8- and delta-
9-tetrahydrocannabinol comparison in man
by oral and intravenous administration.
Clin.Pharmacol.Ther. 1973 May;14(3):353—
7.

Hollister, L.E. Health aspects of cannabis.
Pharmacological Rev. 1986, 38, 1-20.

Hollister, L.E. Cannabis. (Literature review).
Acta Psychiatr Scand (Suppl) 1988, 78,
108-118.

Howlett AC, Breivogel CS, Childers SR,
Deadwyler SA, Hampson RE, Parrino LJ.
Cannabinoid physiology and
pharmacology: 30 years of progress.
Neuropharmacology. 2004; 47 Suppl
1:345-58.

Huestis, M.A., Sampson, A.H., Holicky, B.].,
Benningfield, J.E., Cone, E.J.
Characterization of the absorption phase of
marijuana smoking. Clin. PharmacoL Ther.
1992a, 52, 31-41.

Huestis, M.A.; Benningfield, J.E.; and Cone,
E.J. Blood Cannabinoids. 1. Absorption of
THC and formation of 11-0H-THC and
THC COOH during and after smoking
marijuana. ] Anal Toxicol 1992b, 16(5),
276-282.

Hunt CA, Jones RT. Tolerance and
disposition oftetrahydrocannabinol in man.
J Pharmacol Exp Ther. 1980 Oct;
215(1):35—44.

Ilan AB, Gevins A, Coleman M, Elsohly MA,
de WH. Neurophysiological and subjective
profile of marijuana with varying
concentrations of cannabinoids.

Behav.Pharmacol. 2005 Sep; 16(5-6):487—
96.

Institute of Medicine. Division of Health
Sciences Policy. Marijuana and Health:
Report of a Study by a Committee of the
Institute of Medicine, Division of Health
Sciences Policy. Washington, DC: National
Academy Press, 1982.

Institute of Medicine, Division of
Neuroscience and Behavioral Health.
Marijuana and Medicine: Assessing the
Science Base. Washington DC: National
Academy Press, 1999.

Johansson, E.; Halldin, M.M.; Agurell, S.;
Hollister, L.E.; and Gillespie, H.K.
Terminal elimination plasma half-life of
delta 1-tetrahydrocannabinol (delta 1—-
THC) in heavy users of marijuana. Eur J
Clin Pharmacol 1989, 37(3), 273-277.

Johnston, L.D., O'Malley, P.M., Miech, R.A.,
Bachman, J.G., & Schulenberg, J.E. (2014).
Monitoring the Future national survey
results on drug use: 1975-2013: Overview,
key findings on adolescent drug use. Ann
Arbor: Institute for Social Research, The
University of Michigan, 84pp.

Jones, R.T.; Benowitz, N.L.; and Heming, R.I.
Clinical relevance of cannabis tolerance
and dependence. ] Clin Pharmacol 1981,
21,1435-152S.

Jones RT. Cardiovascular system effects of
marijuana. J Clin Pharmacol. 2002
Nov;42(11Suppl):585-63S.

Justinova Z, Goldberg SR, Heishman SJ,
Tanda G. Self-administration of
cannabinoids by experimental animals and
human marijuana smokers. Pharmacol
Biochem Behav. 2005 Jun; 81(2): 285—-299.

Justinova Z, Tanda G, Redhi GH, Goldberg
SR. Self-administration of delta9-
tetrahydrocannabinol (THC) by drug naive
squirrel monkeys. Psychopharmacology
(Berl). 2003 Sep; 169(2): 135—40.

Justinova Z, Tanda G, Munzar P, Goldberg
SR. The opioid antagonist naltrexone
reduces the reinforcing effects of Delta 9
tetrahydrocannabinol (THC) in squirrel
monkeys. Psychopharmacology.(Berl.)
2004 Apr;l 73(1-2):186—94.

Kandel, D. Stages in adolescent involvement
in drug use. Science 1975; 190:912—-914.

Kandel DB, Chen K. Types of marijuana users
by longitudinal course. ] Stud Alcohol.
2000 May; 61(3):367—78.

Karniol IG, Shirakawa I, Kasinski N,
Pfeferman A, Carlini EA. Cannabidiol
interferes with the effects of delta 9-
tetrahydrocannabinol in man. Eur.J
Pharmacol. 1974 Sep;28(1):172-7.

Karniol IG, Shirakawa I, Takahashi RN,
Knobel E, Musty RE. Effects of delta9-
tetrahydrocannabinol and cannabinol in
man. Pharmacology 1975; 13(6):502—12.

Kirk JM, de Wit H. Responses to oral delta9-
tetrahydrocannabinol in frequent and
infrequent marijuana users. Pharmacol
Biochem Behav. 1999 May; 63(1):137—42.

Kuepper R, van OJ, Lieb R, Wittchen HU,
Hofler M, Henquet C. Continued cannabis
use and risk of incidence and persistence
of psychotic symptoms: 10 year follow-up
cohort study. BMJ 2011; 342:d738.

Kurzthaler I, Hummer M, Miller C, Sperner-
Unterweger B, Gunther V, Wechdorn H,
Battista HJ, Fleischhacker WW. Effect of
cannabis use on cognitive functions and





Federal Register/Vol. 81, No. 156 /Friday, August 12, 2016 /Proposed Rules

53789

driving ability. J Clin Psychiatry. 1999 Jun;
60(6):395-9.

Lee MH, Hancox RJ. Effects of smoking
cannabis on lung function. Expert
Rev.Respir.Med 2011 Aug; 5(4):537—46.

Lemberger L., Silberstein, S. D., Axelrod, J.,
Kopin, I.J. Marihuana: Studies on the
disposition and metabolism of delta-9-
tetrahydrocannabinol in man. Science
1970, 1 70, 1320-1322.

Lemberger L., Weiss, J.L., Watanabe, A. M.,
Galanter, .M., Wyatt, R.J., Cardon, P.V.
Delta-9-tetrahydrocannabinol: Temporal
correlation of the psychological effects and
blood levels after various routes of
administration. New Eng. J. Med. 1972a,
286(13), 685—688.

Lemberger, L., Crabtree, R.E., Rowe, H.M. 11-
Hydroxy-)o-tetrahydrocannabinol:
Pharmacology, disposition and metabolism
of a major metabolite of marihuana in man.
Science 1972b, 177, 62—63.

Lemberger L., Rubin A. The physiologic
disposition of marihuana in man, Life Sci.
1975,17, 1637—-42.

Li M—-C., Brady, J.E., DiMaggio, C.J., Lusardi,
A.R., Tzong, K.Y, Li, G. Marijuana use and
motor vehicle crashes. Epidemiologic
Reviews. 2012, 34, 65-72.

Liguori A, Gatto CP, Robinson JH. Effects of
marijuana on equilibrium, psychomotor
performance, and simulated driving. Behav
Pharmacol. 1998 Nov; 9(7):599-609.

Lile JA, Kelly TH, Hays LR. Separate and
combined effects of the cannabinoid
agonists nabilone and Delta(9)-THC in
humans discriminating Delta(9)-THC. Drug
Alcohol Depend. 2011 Jul1; 116(1-3):86—
92.

Lile JA, Kelly TH, Pinsky DJ, Hays LR.
Substitution profile of Delta9-
tetrahydrocannabinol, triazolam,
hydromorphone, and methylphenidate in
humans discriminating Delta9-
tetrahydrocannabinol.
Psychopharmacology (Berl.) 2009 Apr; 203
(2):241-50.

Lisdahl KM, Price JS. Increased marijuana
use and gender predict poorer cognitive
functioning in adolescents and emerging
adults. J Int Neuropsychol.Soc 2012 Jul;
18(4):678-88.

Lyons M]J, Bar JL, Panizzon MS, Toomey R,
Eisen S, Xian H, Tsuang MT.
Neuropsychological consequences of
regular marijuana use: A twin study.
Psychol Med. 2004 Oct; 34(7):1239-50.

Mackie K, Lai Y, Westenbroek R, Mitchell R.
Cannabinoids activate an inwardly
rectifying potassium conductance and
inhibit Q-type calcium currents in AtT20
cells transfected with rat brain cannabinoid
receptor. ] Neurosci. 1995 Oct;
15(10):6552—-61.

Maldonado R. Study of cannabinoid
dependence in animals. Pharmacol Ther.
2002 Aug; 95(2): 153—-64.

Malinowska B, Baranowska-Kuczko M,
Schlicker E. Triphasic blood pressure
responses to cannabinoids: Do we
understand the mechanism? Br.]
Pharmacol 2012 Apr; 165(7):2073-88.

Manrique-Garcia E, Zammit S, Dalman C,
Hemmingsson T, Andreasson S, Allebeck
P. Cannabis, schizophrenia and other non-
affective psychoses: 35 years of follow-up

of a population-based cohort. Psychol.Med
2012 Jun; 42(6):1321-8.

Maremmani I, Lazzeri A, Pacini M, Lovrecic
M, Placidi GF, Perugi G. Diagnostic and
symptomatological features in chronic
psychotic patients according to cannabis
use status. ] Psychoactive Drugs. 2004 Jun;
36(2):235—41.

“Marijuana Scheduling Petition; Denial of
Petition; Remand; Final Order,” 57 Federal
Register 59 (26 March 1992), pp. 10499-
10508.

Martellotta MC, Cossu G, Fattore L, Gessa GL,
Fratta W. Self-administration of the
cannabinoid receptor agonist WIN 55,212—
2 in drug-naive mice. Neuroscience. 1998
Jul; 85(2):327-30.

Matsuda, L.A., Lolait, S.J., Brownstein, M.].,
Young, A.C., Bonner, T.I. Structure of a
cannabinoid receptor and functional
expression of the cloned cDNA. Nature
1990, 346, 561-564.

McMahon LR. Apparent affinity estimates of
rimonabant in combination with
anandamide and chemical analogs of
anandamide in rhesus monkeys
discriminating Delta9-
tetrahydrocannabinol.
Psychopharmacology (Berl.) 2009 Apr;
203(2):219-28.

McMahon LR, Ginsburg BC, Lamb R]J.
Cannabinoid agonists differentially
substitute for the discriminative stimulus
effects of Delta(9)-tetrahydrocannabinol in
C57BL/6] mice. Psychopharmacology
(Berl.) 2008 Jul; 198(4):487-95.

Mechoulam, R. Cannabinoid chemistry. In
Mechoulam, R. (ED.) Marijuana, pp.2—-88
(New York, NY, Academic Press, Inc.),
1973.

Mechoulam R, Peters M, Murillo-Rodriguez
E, Hanus LO. Cannabidiol—recent
advances. Chem.Biodivers. 2007 Aug;4(8):
1678-92.

Mechoulam R, Shvo Y. Hashish-I: The
structure of Cannabidiol. Tetrahedron.
1963; 19: 2073-78.

Mehmedic Z, Chandra S, Slade D, Denham H,
Foster S, Patel AS, Ross SA, Khan IA,
ElSohly MA. Potency Trends of A%-THC
and other caimabinoids in confiscated
cannabis preparations from 1993 to 2008.

] Forensic Sci. 2010 Sept; 55(5): 1209—
1217.

Meier MH, Caspi A, Ambler A, Harrington H,
Houts R, Keefe RS, McDonald K, Ward A,
Poulton R, Moffitt TE. Persistent cannabis
users show neuropsychological decline
from childhood to midlife.
Proc.Natl.Acad.Sci U.S.A 2012 Oct 2;
109(40):E2657-E2664.

Meijer JH, Dekker N, Koeter MW, Quee PI,
van Beveren NJ, Meijer CJ. Cannabis and
cognitive performance in psychosis: A
cross-sectional study in patients with non-
affective psychotic illness and their
unaffected siblings. Psychol.Med 2012 Apr;
42(4):705-16.

Mendelson JH, Mello NK. Effects of
marijuana on neuroendocrine hormones in
human males and females. NIDA Res
Monogr. 1984; 44:97-114.

Mendizabal V, Zimmer A, Maldonado R.
Involvement ofkappa/dynorphin system in
WIN 55,212-2 self-administration in mice.
Neuropsychopharmacology. 2006 Sep;
31(9):1957-66.

Merritt JC, Crawford W], Alexander PC,
Anduze AL, and Gelbart SS. 1980. Effect of
marihuana on intraocular and blood
pressure in glaucoma. Ophthalmology 87
(3): 222—228.

Messinis L, Kyprianidou A, Malefaki S, and
Papathanasopoulos P. Neuropsychological
deficits in long-term frequent cannabis
users. Neurology 2006 66:737-739.

Minozzi S, Davoli M, Bargagli AM, Amato L,
Vecchi S, Perucci CA. An overview of
systematic reviews on cannabis and
psychosis: Discussing apparently
conflicting results. Drug Alcohol Rev. 2010
May; 29(3):304-17.

Mittleman MA, Lewis RA, Maclure M,
Sherwood JB, and Muller JE. Triggering
myocardial infarction by marijuana.
Circulation. 2001; 103:2805-2809.

Nace EP, Meyers AL, Rothberg JM, Maleson
F. Addicted and nonaddicted drug users. A
comparison of drug usage patterns. Arch
Gen Psychiatry. 1975; 32(1):77-80.

Oviedo, A., Glowa, J., Herkenham, M.
Chronic cannabinoid administration alters
cannabinoid receptor binding in rat brain:
A quantitative autoradiographic study.
Brain Res. 1993, 616, 293—-302.

Pacher P, Batkai S, Kunos G. The
endocannabinoid system as an emerging
target of pharmacotherapy. Pharmacol.Rev.
2006 Sep; 58(3):389—462.

Pelayo-Teran JM, Suarez-Pinilla P, Chadi N,
Crespo-Pacorro B. Gene-environment
interactions underlying the effect of
cannabis in first episode psychosis. Curr
Pharm Des. 2012; 18(32):5024—35.

Petrocellis PL, Di Marzo V. An introduction
to the endocannabinoid system: From the
early to the latest concepts. Best
Pract.Res.Clin.Endocrinol.Metab. 2009 Feb;
23(1):1-15.

Piomelli D. The endocannabinoid system: A
drug discovery perspective. Curr Opin
Investig Drugs. 2005 Jul; 6(7):672-9.

Pletcher MJ, Vittinghoff E, Kalhan R,
Richman J, Safford M, Sidney S, Lin F,
Kertesz S. Association between marijuana
exposure and pulmonary function over 20
years. JAMA 2012 Jan 11; 307(2):173-81.

Pollastro F, Taglialatela-Scafati 0, Allara M,
Munoz E, Di Marzo V, De Petrocellis L,
Appendino G. Bioactive prenylogous
cannabinoid from fiber hemp (Cannabis
sativa). ] Nat Prod. 2011 Sep
23;74(9):2019-22.

Pope HG Jr, Gruber AJ, Hudson JI, Huestis
MA, Yurgelun-Todd D. Cognitive measures
in long term cannabis users. J Clin
Pharmacol. 2002 Nov; 42(11 Suppl):41S—
47S. Review.

Radwan MM, Elsohly MA, Slade D, Ahmed
SA, Khan IA, Ross SA. Biologically active
cannabinoids from high-potency Cannabis
sativa. ] Nat Prod. 2009 May 22; 72(5):906—
11.

Ramaekers JG, Berghaus G, van Laar M,
Drummer OH. Dose related risk of motor
vehicle crashes after cannabis use. Drug
Alcohol Depend. 2004 Feb 7; 73(2): 109—
19.

Ramaekers JG, Kauert G, van RP, Theunissen
EL, Schneider E, Moeller MR. High-
potency marijuana impairs executive
function and inhibitory motor control.
Neuropsychopharmacology 2006 Oct;
31(10):2296—303.





53790

Federal Register/Vol. 81, No. 156 /Friday, August 12, 2016 /Proposed Rules

Ramaekers ]G, Kauert G, Theunissen EL,
Toennes SW., Moeller MR. Neurocognitive
performance during acute THC
intoxication in heavy and occasional
cannabis users. J.Psychopharmacol. 2009
May; 23(3):266-77.

Ramaekers JG, Moeller MR, van Ruitenbeek
P, Theunissen EL, Schneider E, Kauert G.
Cognition and motor control as a function
of A9-THC concentration in serum and oral
fluid: Limits of impairment. Drug and
Alcohol Dependence. 2006; 85:1114—122.

“Rescheduling of the Food and Drug
Administration Approved Product
Containing Synthetic Dronabinol [(-)-delta
9-(trans)-Tetrahydrocannabinol] in Sesame
Oil and Encapsulated in Soft Gelatin
Capsules From Schedule II to Schedule III;
Final Rule,” 64 Federal Register 127 (2 July
1999), pp.35928—35930.

Riggs PK, Vaida F, Rossi SS, Sorkin LS,
Gouaux B, Grant I, Ellis R]. A pilot study
of the effects of cannabis on appetite
hormones in HIV-infected adult men. Brain
Res 2012 Jan 11; 1431:46-52.

Rodriguez de Fonseca F, Gorriti, M.A.,
Fernandez-Ruiz, J.J., Palomo, T., Ramos,
J.A. Downregulation of rat brain
cannabinoid binding sites after chronic
delta 9-tetrahydrocannabinoil treatment.
Phamacol. Biochem. Behav. 1994, 47 (1),
33—40.

Roth MD, Tashkin DP, Whittaker KM, Choi
R, Baldwin GC. Tetrahydrocannabinol
suppresses immune function and enhances
HIV replication in the huPBL-SCID mouse.
Life Sci. 2005 Aug 19; 77(14):1711-22.

Russo EB. Taming THC: Potential cannabis
synergy and phytocannabinoid-terpenoid
entourage effects. Br ] Pharmacol. 2011
Aug; 163(7):1344-64.

Sarfaraz S, Afaq F, Adhami VM, Mukhtar H.
Cannabinoid receptor as a novel target for
the treatment of prostate cancer. Cancer
Res. 2005 Mar 1; 65(5):1635—41.

Sanudo-Peria M.C., Tsou, K., Delay, E.R.,
Hohman, A.G., Force, M., Walker, ].M.
Endogenous cannabinoids as an aversive or
counter-rewarding system in the rat.
Neurosci. Lett., 223, 125-128, 1997.

Scherrer JF, Grant JD, Duncan AE, Sartor CE,
Haber JR, Jacob T, Bucholz KK. Subjective
effects to cannabis are associated with use,
abuse and dependence after adjusting for
genetic and environmental influences.
Drug Alcohol Depend. 2009 Nov 1; 105(1—
2):76-82.

Schiffman J, Nakamura B, Earleywine Mj
LaBrie J. Symptoms of schizotypy precede
cannabis use. Psychiatry Res. 2005 Mar 30;
134(1):37—42.

Schreiner AM, Dunn ME. Residual effects of
cannabis use on neurocognitive
performance after prolonged abstinence: A
meta-analysis. Exp.Clin Psychopharmacol.
2012 Oct; 20(5):420-9.

Sidney S. Cardiovascular consequences of
marijuana use. ] Clin Pharmacol. 2002 Nov;
42(11 Suppl):64S-70S.

Solowij N, Stephens RS, Roffman RA, Babor
T, Kadden R, Miller M, Christiansen K,
McRee B, Vendetti J; Marijuana Treatment
Project Research Group. Cognitive
functioning of long-term heavy cannabis
users seeking treatment. JAMA. 2002 Mar
6; 287(9): 1123-31.

Stirling J, Lewis S, Hopkins R, White C.
Cannabis use prior to first onset psychosis
predicts spared neurocognition at 10-year
follow-up. Schizophr Res. 2005 Jun 1;
75(1):135—7.

Substance Abuse and Mental Health Services
Administration, Drug Abuse Warning
Network, 2011: National Estimates of Drug-
Related Emergency Department Visits.
HHS Publication No. (SMA) 13—-4760,
DAWN Series D-39. Rockville, MD:
Substance Abuse and Mental Health
Services Administration, 2013.

Substance Abuse and Mental Health Services
Administration, Results from the 2012
National Survey on Drug Use and Health:
Summary of National Findings, NSDUH
Series H-46, HHS Publication No. (SMA)
13—-4795. Rockville, MD: Substance Abuse
and Mental Health Services
Administration, 2013.

Substance Abuse and Mental Health Services
Administration, Center for Behavioral
Health Statistics and Quality. Treatment
Episode Data Set (FEDS): 2001-2011.
National Admissions to Substance Abuse
Treatment Services. BHSIS Series S—65,
HHS Publication No. (SMA) 13—-4772.
Rockville, MD: Substance Abuse and
Mental Health Services Administration,
2013.

Tait RJ, Mackinnon A, Christensen H.
Cannabis use and cognitive function: 8-
year trajectory in a young adult cohort.
Addiction 2011 Dec; 106(12):2195-203.

Tanasescu R, Constantinescu CS.
Cannabinoids and the immune system: An
overview. Immunobiology. 2010 Aug;
215(8):588-97.

Tanda G, Munzar P, Goldberg SR. Self-
administration behavior is maintained by
the psychoactive ingredient of marijuana in
squirrel monkeys. Nat Neurosci. 2000 Nov;
3(11):1073—4.

Tashkin DP. Smoked marijuana as a cause of
lung injury. Monaldi Arch Chest Dis. 2005
Jun; 63(2):93-100.

Tashkin DP, Shapiro BJ, and Frank IM. 1974.
Acute effects of smoked marijuana and oral
delta9-tetrahydrocannabinol on specific
airway conductance in asthmatic subjects.
The American review of respiratory disease
109 (4): 420-428.

Tashkin, DP, Zhang, ZF, Greenland, S,
Cozen, W, Mack, TM, Morgenstern, H.
Marijuana Use and Lung Cancer: Results of
a Case-Control Study. Abstract #A 777,
American Thoracic Society meeting, May
24, 2006.

The Plant List (2010). Version 1. Published
on the Internet; http://
www.theplantlist.org/ (accessed September
20, 2013)

Theunissen EL, Kauert GF, Toennes SW.,

Moeller MR, Sambeth A, Blanchard MM,
Ramaekers JG. Neurophysiological
functioning of occasional and heavy
cannabis users during THC intoxication.
Psychopharmacology (Berl.) 2012
Mar;220(2):341-50.

Trabert B, Sigurdson AJ, Sweeney AM, Strom

SS, McGlynn KA. Marijuana use and
testicular germ cell tumors. Cancer. 2011
Feb 15; 117: 848-853.

Twitchell W, Brown S, Mackie K.

Cannabinoids inhibit N- and P/Q-type

calcium channels in cultured rat
hippocampal neurons. ] Neurophysiol.
1997 Jul; 78(1):43-50.

van der Meer FJ, Velthorst E, Meijer CJ,
Machielsen MW, de HL. Cannabis use in
patients at clinical high risk of psychosis:
impact on prodromal symptoms and
transition to psychosis. Curr Pharm Des.
2012; 18(32):5036—44.

van Gastel WA, Wigman JT, Monshouwer K,
Kahn RS, van OJ, Boks MP, Vollebergh
WA. Cannabis use and subclinical positive
psychotic experiences in early
adolescence: findings from a Dutch survey.
Addiction 2012 Feb; 107(2):381-7.

Van Gundy K, Rebellon CJ. A Life-course
Perspective on the “Gateway Hypothesis.”
J Health Soc Behav. 2010 Sep; 51(3):244—
59.

van Os J, Bak M, Hanssen M, Bijl RV, de
Graaf R, Verdoux H. Cannabis use and
psychosis: a longitudinal population-based
study. Am J Epidemiol. 2002 Aug 15;
156(4):319-27.

Vandrey RG, Budney AJ, Moore BA, Hughes
JR. A cross-study comparison of cannabis
and tobacco withdrawal. Am ] Addict.
2005 Jan-Feb; 14(1):54-63.

Vandrey RG, Budney AJ, Hughes JR, Liguori
A. A within-subject comparison of
withdrawal symptoms during abstinence
from cannabis, tobacco, and both
substances. Drug Alcohol Depend. 2008 Jan
1; 92(1-3):48-54.

Vann RE, Gamage TF, Warner JA, Marshall
EM, Taylor NL, Martin BR, Wiley JL.
Divergent effects of cannabidiol on the
discriminative stimulus and place
conditioning effects of Delta(9)
tetrahydrocannabinol. Drug
Alcohol.Depend. 2008 Apr 1; 94(1-3):191—
8.

Vanyukov MM, Tarter RE, Kirillova GP,
Kirisci L, Reynolds MD, Kreek MJ, Conway
KP, Maher BS, Iacono WG, Bierut L, Neale
MC, Clark DB, Ridenour TA. Common
liability to addiction and ‘“‘gateway
hypothesis’: theoretical, empirical and
evolutionary perspective’. Drug Alcohol
Depend. 2012 Jun; 123 Suppl 1:S3-17

von Sydow K, Lieb R, Pfister H, Hofler M,
Wittchen HU.What predicts incident use of
cannabis and progression to abuse and
dependence? A 4-year prospective
examination of risk factors in a community
sample of adolescents and young adults.
Drug Alcohol Depend. 2002 Sep 1;
68(1):49-64.

Wachtel SR, E1Sohly MA, Ross SA, Ambre J,
de Wit H. Comparison of the subjective
effects of Delta (9)-tetrahydrocannabinol
and marijuana in humans.
Psychopharmacology (Berl). 2002 Jun;
161(4):331-9.

Wagner JA, Varga K, Kunos G. Cardiovascular

actions of cannabinoids and their
generation during shock. ] Mol Med. 1998
Nov-Dec; 76(12):824—-36.

Ware MA, Wang T, Shapiro S, Robinson A,

Ducruet T, Huynh T, Gamsa A, Bennett GJ,
and Collet JP. 2010. Smoked cannabis for
chronic neuropathic pain: a randomized
controlled trial. CMAJ: Canadian Medical
Association journal =journal de
I’Association medicate canadienne
182(14): E694-E701.



http://www.theplantlist.org/

http://www.theplantlist.org/



Federal Register/Vol. 81, No. 156 /Friday, August 12, 2016 /Proposed Rules

53791

Wesson DR, Washburn P. Current patterns of
drug abuse that involve smoking. NIDA.
Res. Monogr. 1990; 99:5—-11.

Wiley JL, Barrett RL, Britt DT, Balster RL,
Martin BR. Discriminative stimulus effects
of delta 9-tetrahydrocannabinol and delta
9-11-tetrahydrocannabinol in rats and
rhesus monkeys. Neuropharmacology.
1993 Apr; 32(4):359-65.

Wiley JL, Huffman JW, Balster RL, Martin BR.
Pharmacological specificity of the
discriminative stimulus effects of delta 9-
tetrahydrocannabinol in rhesus monkeys.
Drug Alcohol Depend. 1995 Nov; 40(1):81—
6.

Wilsey B, Marcotte T, Deutsch R, Gouaux B,
Sakai S, and Donaghe H. 2013. Low-Dose
Vaporized Cannabis Significantly Improves
Neuropathic Pain. The journal of pain:
official journal of the American Pain
Society.

Wilsey B, Marcotte T, Tsodikov A, Millman
], Bentley H, Gouaux B, and Fishman S.
2008. A randomized, placebo-controlled,

crossover trial of cannabis cigarettes in
neuropathic pain. The journal of pain:
official journal of the American Pain
Society 9 (6): 506—521.

Wu X, French ED. Effects of chronic delta9-

tetrahydrocannabinol on rat midbrain
dopamine neurons: an electrophysiological
assessment. Neuropharmacology. 2000 Jan
28; 39(3):391-8.

Yucel M, Bora E, Lubman DI, Solowij N,

Brewer WJ, Cotton SM, Conus P, Takagi
MJ, Fomito A, Wood SJ, et al. The impact
of cannabis use on cognitive functioning in
patients with schizophrenia: a meta-
analysis of existing findings and new data
in a first-episode sample. Schizophr.Bull.
2012 Mar; 38(2):316-30.

Zeiger ]S, Haberstick BC, Corley RP, Ehringer

MA, Crowley TJ, Hewitt JK, Hopfer CJ,
Stallings MC, Young SE., Rhee SH.
Subjective effects to marijuana associated
with marijuana use in community and
clinical subjects. Drug Alcohol Depend.
2010 Jun 1; 109(1-3):161-6.

Zhang ZF, Morgenstern H, Spitz MR, Tashkin
DP, Yu GP, Marshall JR, Hsu TC, Schantz
SP. Marijuana use and increased risk of
squamous cell carcinoma of the head and
neck. Cancer Epidemiol Biomarkers Prev.
1999 Dec;8(12): 1071-8.

Zuardi AW, Shirakawa I, Finkelfarb E,
Karniol IG. Action of cannabidiol on the
anxiety and other effects produced by delta
9-THC in normal subjects.
Psychopharmacology (Berl.)1982;
76(3):245-50.

The Medical Application of Marijuana:
A Review of Published Clinical Studies
March 19, 2015

Prepared by:

U.S. Food and Drug Administration

Center for Drug Evaluation and Research
(FDA/CDER)

Controlled Substance Staff (CSS)

TABLE OF CONTENTS

B 6 0N o Ta [ 5 ) NPT TN 71

2. Methods ......ccoviiiiiiiii, 73

2.1 Define the Objective of the Review . 73

2.2 DEINE “IATIJUANA" ..eoveeuiirieeiirteetesteet ettt ettt sttt et b et e s b et eb e e st e sb e eat e s bt ebtesh e ebee bt eb s e bt e b s e bt eh s embesb s enbesheenbesheenbenbeesbenbeessebeennentes 74

2.3 Define “Adequate and Well-Controlled Clinical StUAIes™ ......ccccoiiiiiiiiiiiiiiiiiiiiice s 74

2.4 Search Medical Literature Databases and Identify Relevant Studies ... 75

2.5 Review and Analyze Qualifying Clinical Studies ......c.cccccevvvvviniveininne 77

3. Results and Discussion . 77

3.1 Neuropathic Pain .....cccccoviiiiniiiiiniiiiiicece e 77

3.1.1 Neuropathic Pain Associated with HIV-Sensory Neuropathy .... 77

3.1.2 Central and Peripheral Neuropathic Pain .......ccccccoiiiiiiiiiiiiiiiiiiic e 81

3.2 Appetite Stimulation in HIV ..o s 86

3.3 Spasticity in Multiple Sclerosis 89

Bu4 ASTIINA 1.oiiiiiiiii bbb bbb bbb bbb bbbkt sh e bbb 90

3.5 GLAUCOIMIA ..oviiiiiiiiiii bbb 91

3.6 Conclusions ... 91

3.6.1 Conclusions for Chronic Neuropathic Pain ......... 92

3.6.2 Conclusions for Appetite Stimulation in HIV ..... 92

3.6.3 Conclusions for Spasticity in MS .......c.ccccevinnen 92

3.6.4 Conclusions for Asthma ................. 93

3.6.5 Conclusions for GlauCOmMA .........cccciiiiiiiiiiiiiii 93

3.7 Design Challenges for FUture StUAIes ........c.cocooiviiiiiiiiiiiii s 93

3.7.1 Sample Size ....cccoevivviininiiiiii 93

3.7.2 Marijuana Dose Standardization ...........c..cceceevenne 94

3.7.3 Acute vs. Chronic Therapeutic Marijuana Use ... 96

3.7.4 Smoking as a Route of Administration ................ 96

3.7.5 Difficulty in Blinding of Drug Conditions .. 96

3.7.6 Prior Marijuana EXPETIBIICE ......ccciiviiiiiiiiiiiitiiiiiice et 97

3.7.7 Inclusion and EXclusion CIiteria ... 98

3.7.8 Number of Female Subjects 99

APPEIAIX [TADIES) .ttt ettt b et b e e bt e b e s b e bt ek e e e h e s h e st h e bbbt e r e 103

List of Figure
Figure 1: Identification of Studies From PubMed S€arch .........cccccceviiiiiiiiiiiiiiiiiiiiiec e 76
List of Tables

Table 1: Randomized, controlled, double-blind trials examining smoked marijuana in treatment of neuropathic pain .......c........... 103
Table 2: Randomized, controlled, double-blind trials examining smoked marijuana in treatment of appetite stimulation in HIV/

AIDS e h Lo b b h e R e h e bR b e e b e s e e sae e sb e sbaeea 109
Table 3: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of spasticity in Multiple Scle-

0T T OO SOTOOPROPORORPOIN 112
Table 4: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of intraocular pressure in Glau-

L0714 114

Table 5: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of asthma 116

Executive Summary accepted medical use in the United
States, and a lack of accepted safety for
use under medical supervision. To date,
marijuana has not been subject to an

approved new drug application (NDA)

that demonstrates its safety and efficacy
for a specific indication under the Food
Drug and Cosmetic Act (FDCA).

Nevertheless, as of October 2014,
twenty-three states and the District of

Marijuana is a Schedule I substance
under the Controlled Substances Act
(CSA). Schedule I indicates a high
potential for abuse, no currently
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Columbia have passed state-level
medical marijuana laws that allow for
marijuana use within that state; similar
bills are pending in other states.

The present review was undertaken
by the Food and Drug Administration
(FDA) to analyze the clinical studies
published in the medical literature
investigating the use of marijuana in any
therapeutic areas. First, we discuss the
context for this scientific review. Next,
we describe the methods used in this
review to identify adequate and well-
controlled studies evaluating the safety
and efficacy of marijuana for particular
therapeutic uses.

The FDA conducted a systematic
search for published studies in the
medical literature that meet the
described criteria for study design and
outcome measures prior to February
2013. While not part of our systematic
review, we have continued to routinely
follow the literature beyond that date for
subsequent studies. Studies were
considered to be relevant to this review
if the investigators administered
marijuana to patients with a diagnosed
medical condition in a well-controlled,
double-blind, placebo-controlled
clinical trial. Of the eleven studies that
met the criteria for review, five different
therapeutic areas were investigated:

e Five studies examined chronic
neuropathic pain

e Two studies examined appetite
stimulation in human
immunodeficiency virus (HIV)
patients

e Two studies examined glaucoma

¢ One study examined spasticity and
pain in multiple sclerosis (MS)

¢ One study examined asthma.

For each of these eleven clinical
studies, information is provided
regarding the subjects studied, the drug
conditions tested (including dose and
method of administration), other drugs
used by subjects during the study, the
physiological and subjective measures
collected, the outcome of these
measures comparing treatment with
marijuana to placebo, and the reported
and observed adverse events. The
conclusions drawn by the investigators
are then described, along with potential
limitations of these conclusions based
on the study design. A brief summary of
each study’s findings and limitations is
provided at the end of the section.

The eleven clinical studies that met
the criteria and were evaluated in this
review showed positive signals that
marijuana may produce a desirable
therapeutic outcome, under the specific
experimental conditions tested. Notably,
it is beyond the scope of this review to
determine whether these data

demonstrate that marijuana has a
currently accepted medical use in the
United States. However, this review
concludes that these eleven clinical
studies serve as proof-of-concept
studies, based on the limitations of their
study designs, as described in the study
summaries. Proof-of-concept studies
provide preliminary evidence on a
proposed hypothesis regarding a drug’s
effect. For drugs under development,
the effect often relates to a short-term
clinical outcome being investigated.
Proof-of-concept studies serve as the
link between preclinical studies and
dose ranging clinical studies. Therefore,
proof-of-concept studies are not
sufficient to demonstrate efficacy of a
drug because they provide only
preliminary information about the
effects of a drug. However, the studies
reviewed produced positive results,
suggesting marijuana should be further
evaluated as an adjunct treatment for
neuropathic pain, appetite stimulation
in HIV patients, and spasticity in MS
patients.

The main limitations identified in the
eleven studies testing the medical
applications of marijuana are listed
below:

o The small numbers of subjects
enrolled in the studies, which limits the
statistical analyses of safety and
efficacy.

o The evaluation of marijuana only
after acute administration in the studies,
which limits the ability to determine
efficacy following chronic
administration.

e The administration of marijuana
typically through smoking, which
exposes ill patients to combusted
material and introduces problems with
determining the doses delivered.

¢ The potential for subjects to
identify whether they received
marijuana or placebo, which breaks the
blind of the studies.

e The small number of cannabinoid
naive subjects, which limits the ability
to determine safety and tolerability in
these subjects.

e The low number of female subjects,
which makes it difficult to generalize
the study findings to subjects of both
genders.

Thus, this review discusses the
following methodological changes that
may be made in order to resolve these
limitations and improve the design of
future studies which examine the safety
and efficacy of marijuana for specific
therapeutic indications:

e Determine the appropriate number
of subjects studied based on
recommendations in various FDA
Guidances for Industry regarding the

conduct of clinical trials for specific
medical indications.

¢ Administer consistent and
reproducible doses of marijuana based
on recommendations in the FDA
Guidance for Industry: Botanical Drug
Products (2004).27

¢ Evaluate the effects of marijuana
under therapeutic conditions following
both acute and chronic administration.

¢ Consider alternatives to smoked
marijuana (e.g., vaporization).

e Address and improve whenever
possible the difficulty in blinding of
marijuana and placebo treatments in
clinical studies.

e Evaluate the effect of prior
experience with marijuana with regard
to the safety and tolerability of
marijuana.

e Strive for gender balance in the
subjects used in studies.

In conclusion, the eleven clinical
studies conducted to date do not meet
the criteria required by the FDA to
determine if marijuana is safe and
effective in specific therapeutic areas.
However, the studies can serve as proof-
of-concept studies and support further
research into the use of marijuana in
these therapeutic indications.
Additionally, the clinical outcome data
and adverse event profiles reported in
these published studies can beneficially
inform how future research in this area
is conducted. Finally, application of the
recommendations listed above by
investigators when designing future
studies could greatly improve the
available clinical data that can be used
to determine if marijuana has validated
and reliable medical applications.

1. Introduction

In response to citizen petitions
submitted to the Drug Enforcement
Administration (DEA) requesting DEA
to reschedule marijuana, the DEA
Administrator requested that the U.S.
Department of Health and Human
Services (HHS) provide a scientific and
medical evaluation of the available
information and a scheduling
recommendation for marijuana, in
accordance with 21 U.S.C. 811(b). The
Secretary of HHS is required to consider
in a scientific and medical evaluation
eight factors determinative of control
under the Controlled Substance Act
(CSA). Administrative responsibilities
for evaluating a substance for control
under the CSA are performed by the
Food and Drug Administration (FDA),
with the concurrence of the National
Institute on Drug Abuse (NIDA). Part of

27 This Guidance is available on the internet at
http://www.fda.gov/Drugs/default.htm under
Guidance (Drugs).
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this evaluation includes an assessment
of whether marijuana has a currently
accepted medical use in the United
States. This assessment necessitated a
review of the available data from
published clinical studies to determine
whether there is adequate scientific
evidence of marijuana’s effectiveness.

Under Section 202 of the CSA,
marijuana is currently controlled as a
Schedule I substance (21 U.S.C. 812).
Schedule I includes those substances
that have a high potential for abuse,
have no currently accepted medical use
in treatment in the United States, and
lack accepted safety for use under
medical supervision (21 U.S.C.
812(b)(1)(A)-(C)).

A drug product which has been
approved by FDA for marketing in the
United States is considered to have a
“currently accepted medical use.”
Marijuana is not an FDA-approved drug
product, as a New Drug Application
(NDA) or Biologics License application
(BLA) for marijuana has not been
approved by FDA. However, FDA
approval of an NDA is not the only
means through which a drug can have
a currently accepted medical use in the
United States.

In general, a drug may have a
“currently accepted medical use” in the
United States if the drug meets a five-
part test. Established case law (Alliance
for Cannabis Therapeutics v. DEA, 15
F.3d 1131, 1135 (D.C. Gir. 1994)) upheld
the Administrator of DEA’s application
of the five-part test to determine
whether a drug has a “currently
accepted medical use.” The following
describes the five elements that
characterize “currently accepted
medical use” for a drug: 28
i. The drug’s chemistry must be known

and reproducible

“The substance’s chemistry must be
scientifically established to permit it to
be reproduced into dosages which can
be standardized. The listing of the
substance in a current edition of one of
the official compendia, as defined by
section 201(j) of the Food, Drug and
Cosmetic Act, 21 U.S.C. 321(j), is
sufficient to meet this requirement.”

ii. there must be adequate safety studies

“There must be adequate
pharmacological and toxicological
studies, done by all methods reasonably
applicable, on the basis of which it
could fairly and responsibly be
concluded, by experts qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, that the substance is safe for
treating a specific, recognized disorder.”

2857 FR 10499, 10504—06 (March 26, 1992).

iii. there must be adequate and well-
controlled studies proving efficacy
“There must be adequate, well-

controlled, well-designed, well-

conducted, and well-documented
studies, including clinical
investigations, by experts qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, on the basis of which it could be
fairly and responsibly concluded by
such experts that the substance will

have the intended effect in treating a

specific, recognized disorder.”

iv. the drug must be accepted by
qualified experts
“The drug has a New Drug

Application (NDA) approved by the

Food and Drug Administration,

pursuant to the Food, Drug and

Cosmetic Act, 21 U.S.C. 355. Or, a

consensus of the national community of

experts, qualified by scientific training
and experience to evaluate the safety
and effectiveness of drugs, accepts the
safety and effectiveness of the substance
for use in treating a specific, recognized
disorder. A material conflict of opinion
among experts precludes a finding of
consensus.” and

v. the scientific evidence must be
widely available.

“In the absence of NDA approval,
information concerning the chemistry,
pharmacology, toxicology, and
effectiveness of the substance must be
reported, published, or otherwise
widely available, in sufficient detail to
permit experts, qualified by scientific
training and experience to evaluate the
safety and effectiveness of drugs, to
fairly and responsibly conclude the
substance is safe and effective for use in
treating a specific, recognized disorder.”

One way to pass the five-part test for
having “currently accepted medical
use” is through submission of an NDA
or BLA which is approved by FDA.
However, FDA approval of an NDA or
BLA is not required for a drug to pass
the five-part test.

This review focuses on FDA’s analysis
of one element of the five-part test for
determining whether a drug has
“currently accepted medical use”.
Specifically, the present review assesses
the 3rd criterion that addresses whether
marijuana has “adequate and well-
controlled studies proving efficacy”.
Thus, this review evaluates published
clinical studies that have been
conducted using marijuana in subjects
who have a variety of medical
conditions by assessing the adequacy of
the summarized study designs and the
study data. The methodology for
selecting the studies that were evaluated
is delineated below.

FDA'’s evaluation and conclusions
regarding the remaining four criteria for
whether marijuana has a “currently
accepted medical use,” as well as the
eight factors pertaining to the
scheduling of marijuana, are outside the
scope of this review. A detailed
discussion of these factors is contained
in FDA’s scientific and medical
evaluation of marijuana.

2. Methods

The methods for selecting the studies
to include in this review involved the
following steps, which are described in
detail in the subsections below:

1. Define the objective of the review.

2. Define “marijuana” in order to
facilitate the medical literature search
for studies that administered the
substance,

3. Define ““adequate and well-
controlled studies” in order to facilitate
the search for relevant data and
literature,

4. Search medical literature databases
and identify relevant adequate and well-
controlled studies, and

5. Review and analyze the adequate
and well-controlled clinical studies to
determine if they demonstrate efficacy
of marijuana for any therapeutic
indication.

2.1 Define the Objective of the Review

The objective of this review is to
assess the study designs and resulting
data from clinical studies published in
the medical literature that were
conducted with marijuana (as defined
below) as a treatment for any
therapeutic indication, in order to
determine if they meet the criteria of
“adequate and well-controlled studies
proving efficacy”.

2.2 Define “Marijuana”

In this review, the term “marijuana”
refers to the flowering tops or leaves of
the Cannabis plant. There were no
restrictions on the route of
administration used for marijuana in the
studies.

Studies which administered
individual cannabinoids (whether
experimental substances or marketed
drug products) or marijuana extracts
were excluded from this review.
Additionally, studies of administered
neutral plant material or placebo
marijuana (marijuana with all
cannabinoids extracted) that had
subsequently been supplemented by the
addition of specific amounts of THC or
other cannabinoids were also excluded
(Chang et al., 1979).
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2.3 Define “Adequate and Well-
Controlled Clinical Studies”

The criteria for an “adequate and
well-controlled study” for purposes of
determining the safety and efficacy of a
human drug is defined under the Code
of Federal Regulations (CFR) in 21 CFR
314.126. The elements of an adequate
and well-controlled study as described
in 21 CFR 314.126 can be summarized
as follows:

1. The main objective must be to
assess a therapeutically relevant
outcome.

2. The study must be placebo-
controlled.

3. The subjects must qualify as having
the medical condition being studied.

4. The study design permits a valid
comparison with an appropriate control
condition.

5. The assignment of subjects to
treatment and control groups must be
randomized.

6. There is minimization of bias
through the use of a double-blind study
design.

7. The study report contains a full
protocol and primary data.

8. Analysis of the study data is
appropriately conducted.

As noted above, the current review
examines only those data available in
the public domain and thus relies on
clinical studies published in the
medical literature. Published studies by
their nature are summaries that do not
include the level of detail required by
studies submitted to FDA in an NDA.

While the majority of the elements
defining an adequate and well-
controlled study can be satisfied
through a published paper (elements
#1-6), there are two elements that
cannot be met by a study published in
the medical literature: element #7
(availability of a study report with full

protocol and primary data) and element
#8 (a determination of whether the data
analysis was appropriate). Thus, for
purposes of this review, only elements
#1—6 will be used to qualify a study as
being adequate and well-controlled.

2.4 Search Medical Literature
Databases and Identify Relevant Studies

We identified randomized, double-
blind, placebo-controlled clinical
studies conducted with marijuana to
assess marijuana’s efficacy in any
therapeutic indication. Two primary
medical literature databases were
searched for all studies posted to the
databases prior to February 2013: 29

e PubMed: PubMed is a database of
published medical and scientific studies
that is maintained by the U.S. National
Library of Medicine (NLM) at NIH as a
part of the Entrez system of information
retrieval. PubMed comprises more than
24 million citations for biomedical
literature from MEDLINE, life science
journals, and online books (http://
www.ncbi.nlm.nih.gov/pubmed).

e ClinicalTrials.gov:
ClinicalTrials.gov is a database of
publicly and privately supported
clinical studies that is maintained by
the NLM. Information about the clinical
studies is provided by the Sponsor or
Principal Investigator of the study.
Information about the studies is
submitted to the Web site (“registered”)
when the studies begin, and is updated
throughout the study. In some cases,
results of the study or resulting
publication citations are submitted to
the Web site after the study ends

29 While not a systematic review, we have
followed the recent published literature on
marijuana use for possible therapeutic purposes
and, as of January 2015, we found only one new
study that would meet our criteria (Naftali et al.,
2013). This study examined the effects of smoked
marijuana on Crohn’s disease.

(https://clinicaltrials.gov/ct2/about-site/
background).

ClinicalTrials.gov was searched for all
studies administering marijuana. The
results of this search were used to
confirm that no completed studies with
published data were missed in the
literature search. During the literature
search, references found in relevant
studies and systematic reviews were
evaluated for additional relevant
citations. All languages were included
in the search. The PubMed search
yielded a total of 566 abstracts.30 Of
these abstracts, a full-text review was
conducted with 85 papers to assess
eligibility. From this evaluation, only
eleven of 85 studies met the 6 CFR
elements for inclusion as adequate and
well-controlled studies.

Figure 1 (below) provides an overview
of the process used to identify studies
from the PubMed search. The eleven
studies reviewed were published
between 1974 and 2013. Ten of these
studies were conducted in the United
States and one study was conducted in
Canada. These eleven studies examined
the effects of smoked and vaporized
marijuana for the indications of chronic
neuropathic pain, spasticity related to
multiple sclerosis (MS), appetite
stimulation in patients with human
immunodeficiency virus (HIV),
glaucoma, and asthma. All included
studies used adult patients as subjects.
All studies conducted in the United
States were conducted under an IND as
Phase 2 investigations.

30 The following search strategy was used,
“(cannabis OR marijuana) AND (therapeutic use OR
therapy) AND (RCT OR randomized controlled trial
OR “‘systematic review’” OR clinical trial OR
clinical trials) NOT (“marijuana abuse”[Mesh] OR
addictive behavior OR substance related
disorders)”.



http://www.ncbi.nlm.nih.gov/pubmed

http://www.ncbi.nlm.nih.gov/pubmed

https://clinicaltrials.gov/ct2/about-site/background
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Figure 1: Identification of Studies from PubMed Search

566 Abstracts identified in PubMed search

y

C
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481 Excluded because either clearb}y
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A 4

85 Full-text articles assessed for eligibility

76 Excluded

63 Administered individual cannabinoids ¢ or
marijuana plant derived products
27 Administered deltag-THC
g 20 Administered marijuana plant extracts
4 Administered Cannabidiol
4 Administered hemp seed oil
1 Administered Rimonabant *
6 Were mechanistic studies
7 Had a primary focus on safety

A 4

£
9 Articles from the PubMed search meet inclusion criteria

“Articles were deemed irrelevant if they examined safety or adverse event related outcomes,

b . .
including psychoactive effects or other adverse events. Excluded article types included

comments, reviews, meta-analyses, and news articles. ‘Randomized Controlled Trials.

Cannabinoids administered included synthetic cannabinoids. “Rimonabant is a cannabinoid

receptor antagonist. An additional 2 studies meeting the inclusion criteria were found through

the reference search.

Two qualifying studies, which
assessed marijuana for glaucoma, were
previously reviewed in the 1999
Institute of Medicine (IOM) report
entitled ‘“Marijuana and Medicine:
Assessing the Science Base”.31 We did
our own analysis of these two studies
and concurred with the conclusions in
the IOM report. Thus, a detailed
discussion of the two glaucoma studies
is not included in the present review.
The present review only discusses 9 of
the identified 11 studies. For a summary
of the study design for all eleven
qualifying studies, see Tables 1-5
(located in the Appendix).

Based on the selection criteria for
relevant studies described in Section 2.3

311n January 1997, the White House Office of
National Drug Control Policy (ONDCP) requested
that the IOM conduct a review of the scientific
evidence to assess the potential health benefits and
risks of marijuana and its constituent cannabinoids.
Information for this study was gathered through
scientific workshops, site visits to cannabis buyers’
clubs and HIV/Acquired Immunodeficiency
Syndrome (AIDS) clinics, analysis of the relevant
scientific literature, and extensive consultation with
biomedical and social scientists. The report was
finalized and published in 1999.

(Define Adequate and Well-Controlled
Clinical Studies), a number of clinical
studies that investigated marijuana, as
defined in this review, were excluded
from this review. Studies that examined
the effects of marijuana in healthy
subjects were excluded because they did
not test a patient population with a
medical condition (Flom et al., 1975;
Foltin et al., 1986; Foltin et al., 1988;
Hill et al., 1974; Milstein et al., 1974;
Milstein et al., 1975; Soderpalm et al.,
2001; Wallace et al., 2007; Greenwald
and Stitzer, 2000). A 1975 study by
Tashkin et al. was excluded because it
had a single-blind, rather than double-
blind, study design. Two other studies
were excluded because the primary
outcome measure assessed safety rather
than a therapeutic outcome (Greenberg
et al., 1994; Abrams et al., 2003).

2.5 Review and Analyze Qualifying
Clinical Studies

Qualified clinical studies that
evaluated marijuana for therapeutic
purposes were examined in terms of
adequacy of study design including
method of drug administration, study

size, and subject inclusion and
exclusion criteria. Additionally, the
measures and methods of analysis used
in the studies to assess the treatment
effect were examined.

3. Results and Discussion

The eleven qualifying studies in this
review assessed a variety of therapeutic
indications. In order to better facilitate
analysis and discussion of the studies,
the following sections group the studies
by therapeutic area. Within each
section, each individual study is
summarized in terms of its design,
outcome data and important limitations.
This information is also provided in the
Appendix in tabular form for each
study.

3.1

Five randomized, double-blind,
placebo-controlled Phase 2 clinical
studies have been conducted to examine
the effects of inhaled marijuana smoke
on neuropathic pain associated with
HIV-sensory neuropathy (Abrams et al.,
2007; Ellis et al., 2009) and chronic
neuropathic pain from multiple causes

Neuropathic Pain
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(Wilsey et al., 2008; Ware et al., 2010;
Wilsey et al., 2013). Table 1 of the
Appendix summarizes these studies.

3.1.1 Neuropathic Pain Associated
With HIV-Sensory Neuropathy

Two studies examined the effect of
marijuana to reduce the pain induced by
HIV-sensory neuropathy.

Abrams et al. (2007) conducted the
first study entitled, ‘““Cannabis in painful
HIV-associated sensory neuropathy: A
randomized placebo-controlled trial”.
The subjects were 50 adult patients with
uncontrolled HIV-associated sensory
neuropathy, who had at least 6
experiences with smoking marijuana.
The subjects were split into two parallel
groups of 25 subjects each. More than
68% of subjects were current marijuana
users, but all individuals were required
to discontinue using marijuana prior to
the study. Most subjects were taking
medication for pain during the study,
with the most common medications
being opioids and gabapentin. Upon
entry into the study, subjects had an
average daily pain score of at least 30 on
a 0—100 visual analog scale (VAS).

Subjects were randomized to receive
either smoked marijuana (3.56%

THC 32) or smoked placebo cigarettes
three times per day for 5 days, using a
standardized cued smoking procedure:
(1) 5 second inhale, (2) 10 second
holding smoke in the lungs, (3) 40
second exhale and breathing normally
between puffs. The authors did not
specify how many puffs the subjects
smoked at each smoking session, but
they stated that one cigarette was
smoked per smoking session.

Primary outcome measures included
daily VAS ratings of chronic pain and
the percentage of subjects who reported
a result of more than 30% reduction in
pain intensity. The ability of smoked
marijuana to induce acute analgesia was
assessed using both thermal heat model
and capsaicin sensitization model,
while anti-hyperalgesia was assessed
with brush and von Frey hair stimuli.
The immediate analgesic effects of
smoked marijuana was assessed using a
0-100 point VAS at 40-minute intervals
three times before and three times after
the first and last smoking sessions,
which was done to correspond to the
time of peak plasma cannabinoid levels.
Notably, not all subjects completed the
induced pain portion of the study (n =
11 in marijuana group, 9 in placebo

32 The drug dose is reported as percentage of THC
present in the marijuana rather than milligrams of
THC present in each cigarette because of the
difficulty in determining the amount of THC
delivered by inhalation (see discussion in the
section entitled “3.7.2 Marijuana Dose
Standardization”).

group) because of their inability to
tolerate the stimuli. Throughout the
study, subjects also completed the
Profile of Mood States (POMS)
questionnaire, as well as subjective VAS
measures of anxiety, sedation,
disorientation, paranoia, confusion,
dizziness, and nausea.

As a result, the median daily pain was
reduced 34% by smoked marijuana
compared to 17% by placebo (p = 0.03).
Fifty-two percent of subjects who
smoked marijuana reported a >30%
reduction in pain compared to 24% in
the placebo group (p = 0.04). Although
marijuana reduced experimentally-
induced hyperalgesia (p < 0.05) during
the first smoking sessions, marijuana
did not alter responses to acutely
painful stimuli.

There were no serious AEs and no
episodes of hypertension, hypotension,
or tachycardia requiring medical
intervention. No subjects withdrew from
the study for drug related reasons.
Subjects in the marijuana group
reported higher ratings on the subjective
measures of anxiety, sedation,
disorientation, confusion, and dizziness
compared to the placebo group. There
was one case of severe dizziness in a
marijuana-treated subject. By the end of
the study, subjects treated with
marijuana and placebo reported a
reduction in total mood disturbance as
measured by POMS.

The authors conclude that smoked
marijuana effectively reduced chronic
neuropathic pain from HIV-associated
sensory neuropathy with tolerable side
effects. However, limitations of this
study include: Maintenance of subjects
on other analgesic medication while
being tested with marijuana and a lack
of information about the number of
puffs during each inhalation of smoke.
These limitations make it difficult to
conclude that marijuana has analgesic
properties on its own and that the actual
AEs experienced during the study in
response to marijuana are tolerable.
However, the study produced positive
results suggesting that marijuana should
be studied further as an adjunct
treatment for uncontrolled HIV-
associated sensory neuropathy.

Ellis et al. (2009) conducted a more
recent study entitled “Smoked
medicinal cannabis for neuropathic pain
in HIV: a randomized, crossover clinical
trial”. The subjects were 28 HIV-
positive adult male patients with
intractable neuropathic pain that was
refractory to the effects of at least two
drugs taken for analgesic purposes.
Upon entry into the study, subjects had
a mean score of >5 on the Pain Intensity
subscale of the Descriptor Differential
Scale (DDS). Subjects were allowed to

continue taking their current routine of
pain medications, which included
opioids, non-narcotic analgesics,
antidepressants, and anticonvulsants.
Previous experience with marijuana was
not required for participation in the
study, but 27 of 28 subjects (96%)
reported previous experience with
marijuana. However, of these 27
experienced subjects, 63% (n = 18)
reported no marijuana use within the
past year.

The study procedures compared the
effects of the target dose of marijuana
and placebo during two treatment
periods lasting 5 days, with 2 weeks
washout periods. The marijuana
strengths available were 1%, 2%, 4%,
6%, or 8% THC concentration by
weight. Subjects smoked marijuana or
placebo cigarettes four times per day,
approximately 90-120 minutes apart,
using a standardized cued smoking
procedure: (1) 5 second smoke
inhalation, (2) 10 second hold of smoke
in lungs, (3) 40 second exhale and
normal breathing between puffs. The
investigators did not provide a
description of the number of puffs taken
at any smoking session. All subjects
practiced the smoking procedures using
placebo marijuana prior to test sessions.

On the first day of each test period,
dose titration occurred throughout the
four smoking sessions scheduled for
that day, with a starting strength of 4%
THC concentration. Subjects were
allowed to titrate to a personalized
“target dose”, which was defined as the
dose that provided the best pain relief
without intolerable adverse effects. This
dose titration was accomplished by
allowing subjects to either increase the
dose incrementally (to 6% or 8% THC)
to improve analgesia, or to decrease the
dose incrementally (to 1% or 2% THC)
if AEs were intolerable. For the next 4
days of each test period, the subjects
smoked their target dose during each of
the four daily smoking sessions. To
maintain the blind, placebo marijuana
was represented as containing 1%—8%
THC, even though it did not contain any
cannabinoids.

The primary outcome measure was
the change in pain magnitude on the
DDS at the end of each test period
compared to baseline, with a clinically
significant level of analgesia considered
to be a reduction in pain of at least 30%.
Additional measures included the
POMS, the Sickness Impact Profile
(SIP), the Brief Symptom Inventory
(BSI) and the UKU Side Effect Rating
Scale and a subjective highness/
sedation VAS.

During the marijuana treatment week,
19 subjects titrated to the 2%—-4% THC
dose while the 6%—8% dose was
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preferred by 8 subjects and 1 subject
chose the 1% dose. In contrast, during
the placebo treatment week, all 28
subjects titrated to the highest possible
dose of “8% THC” that contained no
actual cannabinoids, suggesting that
placebo treatment provided little
analgesic relief.

The degree of pain reduction was
significantly greater after administration
of marijuana compared to placebo
(median change of 3.3 points on DDS, p
= 0.016). The median change from
baseline in VAS pain scores was —17 for
marijuana treatment compared to —4 for
placebo treatment (p < 0.001). A larger
proportion of subjects who were treated
with marijuana (0.46) reported a >30%
reduction in pain, compared to placebo
(0.18). Additionally, the authors report
improvements in total mood
disturbance, physical disability, and
quality of life as measured on POMS,
SIP, and BSI scales after both placebo
and marijuana treatment (data not
provided in paper).

In terms of safety, there were no
alterations in HIV disease parameters in
response to marijuana or placebo. The
authors report that marijuana led to a
greater degree of UKU responses as well
as AEs such as difficulty in
concentration, fatigue, sleepiness or
sedation, increased duration of sleep,
reduced salivation and thirst compared
to placebo (data not provided in paper).
Two subjects withdrew from the study
because of marijuana-related AEs: one
subject developed an intractable
smoking-related cough during marijuana
administration and the sole marijuana-
naive subject in the study experienced
an incident of acute cannabis-induced
psychosis.33

The authors conclude that smoked
marijuana effectively reduced chronic
neuropathic pain from HIV-associated
sensory neuropathy. The limitations of
this study include: a lack of information
about the number of puffs during each
inhalation of smoke; a lack of
information about the specific timing of
the subjective assessments and
collection of AEs relative to initiation of
the smoking sessions; and the inclusion
of only one marijuana-naive subject.
These limitations make it difficult to
conclude that the actual AEs
experienced during the study in

33 At the time of the study, the following criteria
from the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV-TR, 2000) were used to
diagnose substance-induced psychotic disorders:
Prominent hallucinations or delusions;
Hallucinations and/or delusions that develop
during, or within one month of, intoxication or
withdrawal; The disturbance is not better accounted
for by a psychotic disorder that is not substance
induced. The disturbance does not occur
exclusively during the course of a delirium.

response to marijuana are tolerable. It is
especially concerning that the only
marijuana-naive subject left the study
because of serious psychiatric responses
to marijuana exposure at analgesic
doses. However, the study produced
positive results suggesting that
marijuana should be studied further as
an adjunct treatment for uncontrolled
HIV-associated sensory neuropathy.

3.1.2 Central and Peripheral
Neuropathic Pain

Three studies examined the effect of
marijuana on chronic neuropathic pain.

Wilsey et al. (2008) examined chronic
neuropathic pain from multiple causes
in the study entitled, “A Randomized,
Placebo-Controlled, Crossover Trial of
Cannabis Cigarettes in Neuropathic
Pain”. The subjects were 32 patients
with a variety of neuropathic pain
conditions, including 22 with complex
regional pain syndrome, 6 with spinal
cord injury, 4 with multiple sclerosis, 3
with diabetic neuropathy, 2 with
ilioinguinal neuralgia, and 1 with
lumbosacral plexopathy. All subjects
reported a pain intensity of at least 30
on a 0—100 VAS and were allowed to
continue taking their regular
medications during the study period,
which included opioids,
antidepressants, anticonvulsants, and
NSAIDs. All subjects were required to
have experience with marijuana but
could not use any cannabinoids for 30
days before study sessions.

The study consisted of three test
sessions with an interval of 3-21 days
between sessions. Treatment conditions
were high-strength marijuana (7% delta-
9-THC), low-strength marijuana (3.5%
delta-9-THC), and placebo cigarettes,
administered through a standardized
cued-puff procedure: (1) “light the
cigarette” (30 seconds), (2) “get ready”
(5 seconds), (3) “inhale” (5 seconds), (4)
“hold smoke in lungs” (10 seconds), (5)
“exhale,” and (6) wait before repeating
the puff cycle (40 seconds). Participants
took 2 puffs after baseline
measurements, 3 puffs an hour later,
and 4 puffs an hour after that, for a
cumulative dose of 9 puffs per test
session.

Hourly assessment periods were
scheduled before and after each set of
puffs and for 2 additional hours during
the recovery period. Plasma
cannabinoids were measured at
baseline, 5 minutes after the first puff
and again at 3 hours after the last puff
cycle.

The primary outcome measure was
spontaneous pain relief, as measured by
a 0—100 point VAS for current pain.
Pain unpleasantness was measured on a
0-100 point VAS, and degree of pain

relief was measured on a 7-point Patient
Global Impression of Change (PGIC)
scale. Secondary measures included the
Neuropathic Pain Scale (NPS), a 0-100
point VAS for allodynia, and changes in
thermal pain threshold. Subjective
measures were also evaluated with
unipolar 0—100 point VAS for any drug
effect, good drug effect, bad drug effect,
high, drunk, impaired, stoned, like the
drug effect, sedated, confused,
nauseated, desire more of the drug,
anxious, down, hungry, and bipolar 0—
100 point VAS for sad/happy, anxious/
relaxed, jittery/calm, bad/good,
paranoid/self-assured, fearful/unafraid.
Neurocognitive assessments measured
attention and concentration, learning
and memory, and fine motor speed.

Marijuana produced a reduction in
pain compared to placebo, as measured
by the pain VAS, the PGIC and on pain
descriptors in the NPS, including sharp
(P <.001), burning (P < .001), aching (P
< .001), sensitive (P = .03), superficial (P
< .01) and deep pain (P < .001). Notably,
there were no additional benefits from
the 7% THC strength of marijuana
compared to the 3.5% THC strength,
seemingly because of cumulative drug
effects over time. There were no changes
in allodynia or thermal pain
responsivity following administration of
either dose of marijuana.

Marijuana at both strengths produced
increases on measures of any drug
effect, good drug effect, high, stoned,
impairment, sedation, confusion, and
hunger. The 7% THC marijuana
increased anxiety scores and bad drug
effect (later in session) compared to
placebo. Neither strength of marijuana
affected the measures of mood. On
neurocognitive measures, both the 3.5%
THC and 7% THC marijuana produced
impairment in learning and memory,
while only the 7% THC marijuana
impaired attention and psychomotor
speed, compared to placebo. There were
no adverse cardiovascular side effects
and no subjects dropped out because of
an adverse event related to marijuana.

The authors conclude that marijuana
may be effective at ameliorating
neuropathic pain at doses that induce
mild cognitive effects, but that smoking
is not an optimum route of
administration. The limitations of this
study include: Inclusion of subjects
with many forms of neuropathic pain
and maintenance of subjects on other
analgesic medication while being tested
with marijuana. These limitations make
it difficult to conclude that marijuana
has analgesic properties on its own and
that the actual AEs experienced during
the study in response to marijuana are
tolerable. The authors compared pain
score results by the type of pain
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condition, with no significant
differences found; however, the sample
size of this study was small thus a type
II error may have been present. Thus, it
is difficult to determine if any particular
subset of neuropathic pain conditions
would benefit specifically from
marijuana administration. However, the
study produced positive results
suggesting that marijuana should be
studied further as an adjunct treatment
for uncontrolled neuropathic pain.

The second study, conducted by Ware
et al. (2010) in Canada is entitled,
“Smoked cannabis for chronic
neuropathic pain: a randomized
controlled trial”. The subjects were 21
adult patients with neuropathic pain
caused by trauma or surgery
compounded with allodynia or
hyperalgesia, and a pain intensity score
greater than 4 on a 10 point VAS. All
subjects maintained their current
analgesic medication and they were
allowed to use acetaminophen for
breakthrough pain. Eighteen subjects
had previous experience with marijuana
but none of them had used marijuana
within a year before the study.

The study design used a four-period
crossover design, testing marijuana
(2.5%, 6.0% and 9.4% THC) and
placebo marijuana. The 2.5% and 6.0%
doses of marijuana were included to
increase successful blinding. Each
period was 14 days in duration,
beginning with 5 days on the study drug
followed by a 9-day washout period.
Doses were delivered as 25 mg of
marijuana that was smoked in a single
inhalation using a titanium pipe. The
first dose of each period was self-
administered using a standardized puff
procedure: (1) Inhale for 5 seconds, (2)
hold the smoke in their lungs for 10
seconds, and (3) exhale. Subsequent
doses were self-administered in the
same manner for a total of three times
daily at home on an outpatient basis for
the first five days of each period.

The primary measure was an 11-point
pain intensity scale, averaged over the 5
day treatment period, which was
administered once daily for present,
worst, least and average pain intensity
during the previous 24 hours.
Secondary measures included an acute
pain 0—100 point VAS, pain quality
assessed with the McGill Pain
Questionnaire, sleep assessed with the
Leeds Sleep Evaluation Questionnaire,
mood assessed with the POMS, quality
of life assessed using the EQ—5D health
outcome instrument. Subjective
measures included 0-100 point VAS
scales for high, relaxed, stressed and
happy.

Over the first three hours after
smoking marijuana, ratings of pain,

high, relaxation, stress, happiness and
heart rate were recorded. During the five
days of each study period, participants
were contacted daily to administer
questionnaires on pain intensity, sleep,
medication and AEs. Subjects returned
on the fifth day to complete
questionnaires on pain quality, mood,
quality of life and assessments of
potency. At the end of the study,
participants completed final adverse
event reports and potency assessments.

The average daily pain intensity was
significantly lower on 9.4% THC
marijuana (5.4) than on placebo
marijuana (6.1) (p = 0.023). The 9.4%
THC strength also produced more
drowsiness, better sleep, with less
anxiety and depression, compared to
placebo (all p < 0.05). However, there
were no significant differences on
POMS scores or on VAS scores for high,
happy, relaxed or stressed between THC
doses.

The most frequent drug-related
adverse events reported in the group
receiving 9.4% THC marijuana were
headache, dry eyes, burning sensation,
dizziness, numbness and cough. Reports
of high and euphoria occurred on only
three occasions, once in each dose of
THC. There were no significant changes
in vital signs, heart-rate variability, or
renal function. One subject withdrew
from the study due to increased pain
during administration of 6% THC
marijuana.

The authors conclude that smoked
marijuana reduces neuropathic pain,
improves mood and aids in sleep, but
that smoking marijuana is not a
preferable route of administration. The
limitations of this study include: The
lack of information on timing of
assessments during the outpatient
portion of the study and maintenance of
subjects on other analgesic medication
while being tested with marijuana.
These limitations make it difficult to
conclude that marijuana has analgesic
properties on its own and that the actual
AEs experienced during the study in
response to marijuana are tolerable.
However, the study produced positive
results suggesting that marijuana should
be studied further as an adjunct
treatment for uncontrolled neuropathic

ain.

Wilsey et al. (2013) conducted the
most recent study entitled, “Low-Dose
Vaporized Cannabis Significantly
Improves Neuropathic Pain”. This study
is the only one in this review that
utilized vaporization as a method of
marijuana administration. The subjects
were 36 patients with a neuropathic
pain disorder (CRPS, thalamic pain,
spinal cord injury, peripheral
neuropathy, radiculopathy, or nerve

injury) who were maintained on their
current medications (opioids,
anticonvulsants, antidepressants, and
NSAIDs). Although subjects were
required to have a history of marijuana
use, they refrained from use of
cannabinoids for 30 days before study
sessions.

Subjects participated in three sessions
in which they received 1.29% or 3.53%
THC marijuana or placebo marijuana.
The marijuana was vaporized using the
Volcano vaporizer and a standardized
cued-puff procedure: (1) “hold the
vaporizer bag with one hand and put the
vaporizer mouthpiece in their mouth”
(30 seconds), (2) “get ready” (5
seconds), (3) “inhale” (5 seconds), (4)
“hold vapor in lungs” (10 seconds), (5)
“exhale and wait” before repeating puff
cycle (40 seconds). Subjects inhaled 4
puffs at 60 minutes. At 180 minutes, the
vaporizer was refilled with marijuana
vapor and subjects were allowed to
inhale 4 to 8 puffs using the cued
procedure. Thus, cumulative dosing
allowed for a range of 8 to12 puffs in
total for each session, depending on the
subjects desired response and tolerance.
The washout time between each session
ranged from 3-14 days.

The primary outcome variable was
spontaneous pain relief, as assessed
using a 0-100 point VAS for current
pain. Secondary measures included the
Patient Global Impression of Change
(PGIC), the Neuropathic Pain Scale
(NPS), a 0-100 point VAS for allodynia.
Acute pain threshold was measured
with a thermal pain model. Subjective
measures included 0-100 point unipolar
VAS for any drug effect, good drug
effect, bad drug effect, high, drunk,
impaired, stoned, drug liking, sedated,
confused, nauseated, desire more drug,
anxious, down and hungry. Bipolar 0-
100 point VAS included sad/happy,
anxious/relaxed, jittery/calm, bad/good,
paranoid/self-assured, and fearful/
unafraid.

Neurocognitive assessments assessed
attention and concentration, learning
and memory, and fine motor speed.

A 30% reduction in pain was
achieved in 61% of subjects who
received the 3.53% THC marijuana, in
57% of subjects who received the 1.29%
THC marijuana and in 26% of subjects
who received the placebo marijuana (p
= 0.002 for placebo vs. 3.53% THC, p =
0.007 for placebo vs 1.29% THC;

p £0.05 1.29% THC vs. 3.53% THC).
Both strengths of marijuana significantly
decreased pain intensity,
unpleasantness, sharpness, and
deepness on the NPS, as well as pain
ratings on the PGIC, compared to
placebo. These effects on pain were
maximal with cumulative dosing over
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the course of the study session, with
maximal effects at 180 minutes. There
were no effects of marijuana compared
to placebo on measures of allodynia or
thermal pain. Subjects correctly
identified the study treatment 63% of
the time for placebo, 61% of the time for
1.29% THC, and 89% of the time for
3.53% THC.

On subjective measures, marijuana
produced dose-dependent increases
compared to placebo on ratings for: any
drug effect, good drug effect, drug
liking, high, stoned, sedated, confused,
and hungry. Both strengths of marijuana
produced similar increases in drunk or
impaired compared to placebo. In
contrast, desire for drug was rated as
higher for the 1.29% THC marijuana
compared to the 3.53% THC marijuana.
There were no changes compared to
placebo for bad effect, nauseous,
anxiety, feeling down or any of the
bipolar mood assessments. There was
dose-dependent impairment on learning
and memory from marijuana compared
to placebo, but similar effects between
the two strengths of marijuana on
attention.

The authors conclude that
vaporization of relatively low doses of
marijuana can produce improvements in
analgesia in neuropathic pain patients,
especially when patients are allowed to
titrate their exposure. However, this
individualization of doses may account
for the general lack of difference
between the two strengths of marijuana.
No data were presented regarding the
total amount of THC consumed by each
subject, so it is difficult to determine a
proper dose-response evaluation.
Additional limitations of this study are
the inclusion of subjects with many
forms of neuropathic pain and
maintenance of subjects on other
analgesic medication while being tested
with marijuana. These limitations make
it difficult to conclude that marijuana
has analgesic properties on its own. It is
also difficult to determine if any
particular subset of neuropathic pain
conditions would benefit specifically
from marijuana administration.
However, the study produced positive
results suggesting that marijuana should
be studied further as an adjunct
treatment for uncontrolled neuropathic
pain.

3.2 Appetite Stimulation in HIV

Two randomized, double-blind,
placebo-controlled Phase 2 studies
examined the effects of smoked
marijuana on appetite in HIV-positive
subjects (Haney et al., 2005; Haney et
al., 2007). Table 2 of the Appendix
summarizes both studies.

The first study, conducted by Haney
et al. (2005) is entitled, “Dronabinol and
marijuana in HIV+ marijuana smokers:
Acute effects on caloric intake and
mood”. The subjects were 30 HIV-
positive patients who were maintained
on two antiretroviral medications and
either had clinically significant
decreases in lean muscle mass 34 (low-
BIA group, n = 15) or normal lean
muscle mass (normal-BIA group, n =
15). All subjects had a history of
smoking marijuana at least twice weekly
for 4 weeks prior to entry into the study.
On average, individuals had smoked 3
marijuana cigarettes per day, 5—6 times
per week for 10—12 years.

Subjects participated in 8 sessions
that tested the acute effects of 0, 10, 20,
and 30 mg dronabinol oral capsules and
marijuana cigarettes with 0%, 1.8%,
2.8%, and 3.9% THC concentration by
weight, using a double-dummy design
(with only one active drug per session).
The doses of dronabinol are higher than
those doses typically prescribed for
appetite stimulation in order to help
preserve the blinding. There was a one-
day washout period between test
sessions.

Marijuana was administered using a
standardized cued procedure: (1) “light
the cigarette” (30 seconds), (2)
“prepare” (5 seconds), (3) “inhale” (5
seconds), (4) “hold smoke in lungs” (10
seconds), and (5) “exhale.” Each subject
smoked three puffs in this manner, with
a 40-second interval between each puff.

Caloric intake was used as a surrogate
measure for weight gain. Subjects
received a box containing a variety of
food and beverage items and were told
to record consumption of these items
following that day’s administration of
the test drug. Subjective measures
included 0-100 point VAS for feel drug
effect, good effect, bad effect, take drug
again, drug liking, hungry, full,
nauseated, thirsty, desire to eat.
Neurocognitive measures and vital signs
were monitored.

The low BIA group consumed
significantly more calories in the 1.8%
and 3.9% THC marijuana conditions
(p<0.01) and the 10, 20, and 30 mg
dronabinol conditions (p<0.01)
compared with the placebo condition.
In contrast, in the normal BIA group,
neither marijuana nor dronabinol
significantly affected caloric intake.
This lack of effect may be accountable,
however, by the fact that this group
consumed approximately 200 calories

34 Lean muscle mass was assessed using
bioelectrical impedance analysis (BIA). The low-
BIA group was classified with having <90% BIA,
and the normal-BIA group was classified with
having >90% BIA.

more than the low BIA group under
baseline conditions.

Ratings of high and good drug effect
were increased by all drug treatments in
both the low-BIA and normal-BIA
groups, except in response to the 10 mg
dose of dronabinol. The 3.9% THC
marijuana increased ratings of good
drug effect, drug liking and desire to
smoke again compared with placebo.
Ratings of sedation were increased in
both groups by 10 and 30 mg
dronabinol, and in the normal BIA
group by the 2.8% THC marijuana.
Ratings of stimulation were increased in
the normal BIA group by 2.8% and
3.9% THC marijuana and by 20 mg
dronabinol. Increases in ratings of
forgetfulness, withdrawn, dreaming,
clumsy, heavy limbs, heart pounding,
jittery, and decreases in ratings of
energetic, social, and talkative were
reported in the normal BIA group with
30 mg dronabinol. There were no
significant changes in vital signs or
performance on neurocognitive
measures in response to marijuana.
Notably, the time course of subjective
effects peaked quickly and declined
thereafter for smoked marijuana, while
oral dronabinol responses took longer to
peak and persisted longer. Additionally,
marijuana but not dronabinol produced
dry mouth and thirst.

In general, AEs reported in this study
were low in both drug conditions for
both subject groups. In the low BIA
group, nausea was reported by one
subject in both the 10 and 20 mg
dronabinol conditions, while an
uncomfortable level of intoxication was
produced by the 30 mg dose in two
subjects. There were no AEs reported in
this group following marijuana at any
dose. In the normal BIA group, the 30
mg dose of dronabinol produced an
uncomfortable level of intoxication in
three subjects and headache in one
subject, while the 3.9% marijuana
produced diarrhea in one subject.

The authors conclude that smoked
marijuana can acutely increase caloric
intake in low BIA subjects without
significant cognitive impairment.
However, it is possible that the low
degree of cognitive impairment reported
in this study may reflect the
development of tolerance to
cannabinoids in this patient population,
since all individuals had current
histories of chronic marijuana use.
Additional limitations in this study
include not utilizing actual weight gain
as a primary measure. However, the
study produced positive results
suggesting that marijuana should be
studied further as a treatment for
appetite stimulation in HIV patients.
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A second study conducted by Haney
et al. (2007) is entitled, ‘“Dronabinol and
marijuana in HIV-positive marijuana
smokers: Caloric intake, mood, and
sleep”. The design of this study was
nearly identical to the one conducted by
this laboratory in 2005 (see above), but
there was no stratification of subjects by
BIA. The subjects were 10 HIV-positive
patients who were maintained on two
antiretroviral medications and had a
history of smoking marijuana at least
twice weekly for 4 weeks prior to entry
into the study. On average, individuals
had smoked 3 marijuana cigarettes per
day, 5 times per week for 19 years.

Subjects participated in 8 sessions
that tested the acute effects of 0, 5 and
10 mg dronabinol oral capsules and
marijuana cigarettes with 0, 2.0% and
3.9% THC concentration by weight,
using a double-dummy design (with 4
sessions involving only one active drug
and 4 interspersed placebo sessions).
Both drug and placebo sessions lasted
for 4 days each, with active drug
administration occurring 4 times per
day (every 4 hours). Testing occurred in
two 16-day inpatient stays. In the
intervening outpatient period, subjects
were allowed to smoke marijuana prior
to re-entry to the study unit for the
second inpatient stay.

Marijuana was administered using a
standardized cued procedure: (1) “light
the cigarette’” (30 seconds), (2)
“prepare”’ (5 seconds), (3) “inhale” (5
seconds), (4) “hold smoke in lungs” (10
seconds), and (5) “exhale.” Each subject
smoked three puffs in this manner, with
a 40-second interval between each puff.

Caloric intake was used as a surrogate
measure for weight gain, but subjects
were also weighed throughout the study
(a measure which was not collected in
the 2005 study by this group). Subjects
received a box containing a variety of
food and beverage items and were told
to record consumption of these items
following that day’s administration of
the test drug. Subjective measures
included 0-100 point VAS for drug
effect, good effect, bad effect, take drug
again, drug liking, hungry, full,
nauseated, thirsty, desire to eat.
Neurocognitive measures and vital signs
were monitored. Sleep was assessed
using both the Nightcap sleep
monitoring system and selected VAS
measures related to sleep.

Both 5 and 10 mg dronabinol (p <
0.008) and 2.0% and 3.9% THC
marijuana (p < 0.01) dose-dependently
increased caloric intake compared with
placebo. This increase was generally
accomplished through increases in
incidents of eating, rather than an
increase in the calories consumed in
each incident. Subjects also gained

similar amounts of weight after the
highest dose of each cannabinoid
treatment: 1.2 kg (2.6 1bs) after 4 days

of 10 mg dronabinol, and 1.1 kg (2.4 lbs)
after 4 days of 3.9% THC marijuana.
The 3.9% THC marijuana dose also
increased the desire to eat and ratings of
hunger.

Ratings of good drug effect, high, drug
liking, and desire to smoke again were
significantly increased by 10 mg
dronabinol and 2.0% and 3.9% THC
marijuana doses compared to placebo.
Both marijuana doses increased ratings
of stimulated, friendly, and self-
confident. The 10 mg dose of dronabinol
increased ratings of concentration
impairment, and the 2.0% THC
marijuana dose increased ratings of
anxious. Dry mouth was induced by 10
mg dronabinol (10 mg) and 2.0% THC
marijuana. There were no changes in
neurocognitive performance or objective
sleep measures from administration of
either cannabinoid. However, 3.9% THC
marijuana increased subjective ratings
of sleep.

The authors conclude that both
dronabinol and smoked marijuana
increase caloric intake and produce
weight gain in HIV-positive patients.
However, it is possible that the low
degree of cognitive impairment reported
in this study may reflect the
development of tolerance to
cannabinoids in this subject population,
since all individuals had current
histories of chronic marijuana use. This
study produced positive results
suggesting that marijuana should be
studied further as a treatment for
appetite stimulation in HIV patients.

3.3 Spasticity in Multiple Sclerosis

Only one randomized, double-blind,
placebo-controlled Phase 2 study
examined the effects of smoked
marijuana on spasticity in MS.

This study was conducted by Corey-
Bloom et al. (2012) and is entitled,
“Smoked cannabis for spasticity in
multiple sclerosis: a randomized,
placebo-controlled trial”. The subjects
were 30 patients with MS-associated
spasticity and had moderate increase in
tone (score = 3 points on the modified
Ashworth scale). Participants were
allowed to continue other MS
medications, with the exception of
benzodiazepines. Eighty percent of
subjects had a history of marijuana use
and 33% had used marijuana within the
previous year.

Subjects participated in two 3-day test
sessions, with an 11 day washout
period. During each test session they
smoked a 4.0% THC marijuana cigarette
once per day or a placebo cigarette once
per day. Smoking occurred through a

standardized cued-puff procedure: (1)
Inhalation for 5 seconds, (2) breath-hold
and exhalation for 10 seconds, (3) pause
between puffs for 45 seconds. Subjects
completed an average of four puffs per
cigarette.

The primary outcome measure was
change in spasticity on the modified
Ashworth scale. Additionally, subjects
were assessed using a VAS for pain, a
timed walk, and cognitive tests (Paced
Auditory Serial Addition Test) and AEs.

Treatment with 4.0% THC marijuana
reduced subject scores on the modified
Ashworth scale by an average of 2.74
points more than placebo (p <0.0001)
and reduced VAS pain scores compared
to placebo (p = 0.008). Scores on the
cognitive measure decreased by 8.7
points more than placebo (p = 0.003).
However, marijuana did not affect
scores for the timed walk compared to
placebo. Marijuana increased rating of
feeling high compared to placebo.

7 subjects did not complete the study
due to adverse events (two subjects felt
uncomfortably “high”’, two had
dizziness and one had fatigue). Of those
7 subjects who withdrew, 5 had little or
no previous experience with marijuana.
When the data were re-analyzed to
include these drop-out subjects, with
the presumption they did not have a
positive response to treatment, the effect
of marijuana was still significant on
spasticity.

The authors conclude that smoked
marijuana had usefulness in reducing
pain and spasticity associated with MS.
It is concerning that marijuana-naive
subjects dropped out of the study
because they were unable to tolerate the
psychiatric AEs induced by marijuana.
The authors suggest that future studies
should examine whether different doses
can result in similar beneficial effects
with less cognitive impact. However,
the current study produced positive
results suggesting that marijuana should
be studied further as an adjunct
treatment for spasticity in MS patients.

3.4 Asthma

Tashkin et al. (1974) examined
bronchodilation in 10 subjects with
bronchial asthma in the study entitled,
“Acute Effects of Smoked Marijuana
and Oral A9-Tetrahydrocannabinol on
Specific Airway Conductance in
Asthmatic Subjects”. The study was a
double-blind, placebo-controlled,
crossover design. All subjects were
clinically stable at the time of the study;
four subjects were symptom free, and
six subjects had chronic symptoms of
mild to moderate severity. Subjects were
tested with 0.25ml of isoproterenol HCI
prior to the study to ensure they
responded to bronchodilator
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medications. Subjects were not allowed
to take bronchodilator medication
within 8 hours prior to the study.
Previous experience with marijuana was
not required for participation in the
study, but 7 of the 10 subjects reported
previous use of marijuana at a rate of
less than 1 marijuana cigarette per
month. No subjects reported marijuana
use within 7 days of the study.

The study consisted of four test
sessions with an interval of at least 48
hours between sessions. On two test
sessions subjects smoked 7 mg/kg of
body weight of either marijuana, with
2% THC concentration by weight, or
placebo marijuana. During the other two
test sessions, subjects ingested capsules
with either 15 mg of synthetic THC or
placebo. Marijuana was administered
using a uniform smoking technique:
subjects inhaled deeply for 2—4 seconds,
held smoke in lungs for 15 seconds, and
resumed normal breathing for
approximately 5 seconds. The author
did not provide a description of the
number of puffs taken at any smoking
session. The authors state that the
smoking procedure was repeated until
the cigarette was consumed, which took
approximately 10 minutes.

The outcome measure used was
specific airway conductance (SGaw), as
calculated using measurements of
thoracic gas volume (TGV) and airway
resistance (Raw) using a variable-
pressure body plethysmograph.
Additionally, an assessment of degree of
intoxication was administered only to
those subjects reporting previous
marijuana use. This assessment
consisted of subjects rating “how ‘high’
they felt” on a scale of 0-7, 7
representing “the ‘highest’ they had ever
felt after smoking marijuana”.

Marijuana produced a significant
increase of 33—48% in average SGaw
compared to both baseline and placebo
(P < 0.05). This significant increase in
SGaw lasted for at least 2 hours after
administration. The average TGV
significantly decreased by 4-13%
compared to baseline and placebo (P <
0.05). The author stated that all subjects
reported feelings of intoxication after
marijuana administration.

The authors conclude that marijuana
produced bronchodilation in clinically
stable asthmatic subjects with minimal
to moderate bronchospasms. Study
limitations include: inclusion of
subjects with varying severity of
asthmatic symptoms, use of SGaw to
measure lung responses to marijuana
administration, and administration of
smoke to asthmatic subjects. Smoke
delivers a number of harmful substances
and is not an optimal delivery symptom,
especially for asthmatic patients. FEV1

via spirometry is the gold standard to
assess changes in lung function, pre and
post asthma treatment, by
pharmacotherapy. SGaw has been
shown to be a valid tool in
bronchoconstriction lung assessment;
however, since the FEV1 method was
not utilized, it is unclear whether these
results would correlate if the FEV1
method had been employed.

3.5 Glaucoma

Two randomized, double-blind,
placebo-controlled Phase 2 clinical
studies examined smoked marijuana in
glaucoma (Crawford and Merritt, 1979;
Merritt et al., 1980). In both studies,
intraocular pressure (IOP) was
significantly reduced 30 minutes after
smoking marijuana. Maximal effects
occurred 60—90 minutes after smoking,
with IOP returning to baseline within 3-
4 hours. These two studies were
included in the 1999 IOM report on the
medical uses of marijuana. Because our
independent analysis of these studies
concurred with the conclusions from
the 1999 IOM report, these studies will
not be discussed in further detail in this
review. No recent studies have been
conducted examining the effect of
inhaled marijuana on IOP in glaucoma
patients. This lack of recent studies may
be attributed to the conclusions made in
the 1999 IOM report that while
cannabinoids can reduce intraocular
pressure (IOP), the therapeutic effects
require high doses that produce short-
lasting responses, with a high degree of
AEs. This high degree of AEs means that
the potential harmful effects of chronic
marijuana smoking may outweigh its
modest benefits in the treatment of
glaucoma.

3.6 Conclusions

Of the eleven randomized, double-
blind, placebo-controlled Phase 2
clinical studies that met the criteria for
review (see Sections 2.2 and 2.3), ten
studies administered marijuana through
smoking, while one study utilized
marijuana vaporization. In these eleven
studies, there were five different
therapeutic indications: five examined
chronic neuropathic pain, two
examined appetite stimulation in HIV
patients, two examined glaucoma, one
examined spasticity in MS, and one
examined asthma.

There are limited conclusions that can
be drawn from the data in these
published studies evaluating marijuana
for the treatment of different therapeutic
indications. The analysis relied on
published studies, thus information
available about protocols, procedures,
and results were limited to documents
published and widely available in the

public domain. The published studies
on medical marijuana are effectively
proof-of-concept studies. Proof-of-
concept studies provide preliminary
evidence on a proposed hypothesis
regarding a drug’s effect. For drugs
under development, the effect often
relates to a short-term clinical outcome
being investigated. Proof-of-concept
studies serve as the link between
preclinical studies and dose ranging
clinical studies. Therefore, proof-of-
concept studies are not sufficient to
demonstrate efficacy of a drug because
they provide only preliminary
information about the effects of a drug.
Although these studies do not provide
evidence that marijuana is effective in
treating a specific, recognized disorder,
these studies do support future larger
well-controlled studies to assess the
safety and efficacy of marijuana for a
specific medical indication. Overall, the
conclusions below are preliminary,
based on very limited evidence.

3.6.1 Conclusions for Chronic
Neuropathic Pain

In subjects with chronic neuropathic
pain who are refractory to other pain
treatments, five proof-of-concept studies
produced positive results regarding the
use of smoked marijuana for analgesia.
However, the subjects in these studies
continued to use their current analgesic
drug regime, and thus no conclusions
can be made regarding the potential
efficacy of marijuana for neuropathic
pain in patients not taking other
analgesic drugs. Subjects also had
numerous forms of neuropathic pain,
making it difficult to identify whether a
specific set of symptoms might be more
responsive to the effects of marijuana. It
is especially concerning that some
marijuana-naive subjects had intolerable
psychiatric responses to marijuana
exposure at analgesic doses.

3.6.2 Conclusions for Appetite
Stimulation in HIV

In subjects who were HIV-positive,
two proof-of-concept studies produced
positive results with the use of both
dronabinol and smoked marijuana to
increase caloric intake and produce
weight gain in HIV-positive patients.
However, the amount of THC in the
marijuana tested in these studies is four
times greater than the dose of
dronabinol typically tested for appetite
stimulation (10 mg vs. 2.5 mg; Haney et
al., 2005). Thus, it is possible that the
low degree of AEs reported in this study
may reflect the development of
tolerance to cannabinoids in this patient
population, since all individuals had
current histories of chronic marijuana
use. Thus, individuals with little prior
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exposure to marijuana may not respond
similarly and may not be able to tolerate
sufficient marijuana to produce appetite
stimulation.

3.6.3 Conclusions for Spasticity in MS

In subjects with MS, a proof of
concept study produced positive results
using smoked marijuana as a treatment
for pain and symptoms associated with
treatment-resistant spasticity. The
subjects in this study continued to take
their current medication regiment, and
thus no conclusions can be made
regarding the potential efficacy of
marijuana when taken on its own. It is
also concerning that marijuana-naive
subjects dropped out of the study
because they were unable to tolerate the
psychiatric AEs induced by marijuana.
The authors suggest that future studies
should examine whether different doses
can result in similar beneficial effects
with less cognitive impact.

3.6.4 Conclusions for Asthma

In subjects with clinically stable
asthma, a proof of concept study
produced positive results of smoked
marijuana producing bronchodilation.
However, in this study marijuana was
administered at rest and not while
experiencing bronchospasms.
Additionally, the administration of
marijuana through smoking introduces
harmful and irritating substances to the
subject, which is undesirable especially
in asthmatic patients. Thus the results
suggest marijuana may have
bronchodilator effects, but it may also
have undesirable adverse effects in
subjects with asthma.

3.6.5 Conclusions for Glaucoma

As noted in Sections 3.5, the two
studies that evaluated smoked
marijuana for glaucoma were conducted
decades ago, and they have been
thoroughly evaluated in the 1999 IOM
report. The 1999 IOM report concludes
that while the studies with marijuana
showed positive results for reduction in
IOP, the effect is short-lasting, requires
a high dose, and is associated with
many AEs. Thus, the potential harmful
effects may outweigh any modest
benefit of marijuana for this condition.
We agree with the conclusions drawn in
the 1999 IOM report.

3.7 Design Challenges for Future
Studies

The positive results reported by the
studies discussed in this review support
the conduct of more rigorous studies in
the future. This section discusses
methodological challenges that have
occurred in clinical studies with
smoked marijuana. These design issues

should be addressed when larger-scale
clinical studies are conducted to ensure
that valid scientific data are generated
in studies evaluating marijuana’s safety
and efficacy for a particular therapeutic
use.

3.7.1 Sample Size

The ability for results from a clinical
study to be generalized to a broader
population is reliant on having a
sufficiently large study sample size.
However, as noted above, all of the 11
studies reviewed in this document were
early Phase 2 proof of concept studies
for efficacy and safety. Thus, the sample
sizes used in these studies were
inherently small, ranging from 10
subjects per treatment group (Tashkin et
al., 1974; Haney et al., 2007) to 25
subjects per treatment group (Abrams et
al., 2007). These sample sizes are
statistically inadequate to support a
showing of safety or efficacy. FDA’s
recommendations about sample sizes for
clinical trials can be found in the
Guidance for Industry: E9 Statistical
Principles for Clinical Trials (1998).35
For example, “‘the number of subjects in
a clinical trial should always be large
enough to provide a reliable answer to
the questions addressed. This number is
usually determined by the primary
objective of the trial. The method by
which the sample size is calculated
should be given in the protocol, together
with the estimates of any quantities
used in the calculations (such as
variances, mean values, response rates,
event rates, difference to be detected).”
(pg. 21). Other clinical FDA Guidance
for Industry 36 may also contain
recommendations regarding the
appropriate number of subjects that
should be investigated for a specific
medical indication.

3.7.2 Marijuana Dose Standardization

Dose standardization is critical for
any clinical study in order to ensure
that each subject receives a consistent
exposure to the test drug. The Guidance
for Industry: Botanical Drug Products
(2004) 37 provides specific information
on the development of botanical drug
products. Specifically, this guidance

35 The Guidance for Industry: E9 Statistical
Principles for Clinical Trials can be found at:
www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/
Guidances/ucm073137.pdf.

36 Other Guidances for Industry can be found at:
www.fda.gov/Drugs/
GuidanceComplianceRegulatoryInformation/
Guidances/ucm064981.htm.

37 The Guidance for Industry: Botanical Drug
Products can be found at: http://www.fda.gov/
downloads/Drugs/
GuidanceComplianceRegulatoryInformation/
Guidances/ucm070491.pdf.

includes information about the need for
well-characterized and consistent
chemistry for the botanical plant
product and for consistent and reliable
dosing. Specifically for marijuana
studies, dose standardization is
important because if marijuana leads to
plasma levels of cannabinoids that are
significantly different between subjects,
this variation may lead to differences in
therapeutic responsivity or in the
prevalence of psychiatric AEs.

In most marijuana studies discussed
in this review, investigators use a
standardized cued smoking procedure.
In this procedure, a subject is instructed
to inhale marijuana smoke for 5
seconds, hold the smoke in the lungs for
10 seconds, exhale and breathe
normally for 40 seconds. This process is
repeated to obtain the desired dose of
the drug. However, this procedure may
not lead to equivalent exposure to
marijuana and its constituent
cannabinoids, based on several factors:

¢ Intentional or unintentional
differences in the depth of inhalation
may change the amount of smoke in the
subject’s lungs.

e Smoking results in loss from side
stream smoke, such that the entire dose
is not delivered to the subject.

e There may be differences in THC
concentration along the length of a
marijuana cigarette. According to
Tashkin et al. (1991), the area of the
cigarette closest to the mouth tends to
accumulate a higher concentration of
THC, but this section of the cigarette is
not smoked during a study.

For example, Wilsey et al. (2008) used
this standardized smoking procedure.
The reported mean (range) of marijuana
cigarettes consumed was 550 mg (200—
830mg) for the low strength marijuana
(3.5% THC) and 490 mg (270—870mg)
for the high strength marijuana (7%
THC). This wide range of amounts of
marijuana cigarette smoked by the
individual subjects, even with
standardized smoking procedure and
controlled number of puffs, supports the
issues with delivering consistent doses
with smoke marijuana.

In other marijuana studies that do not
use a cued smoking procedure, subjects
are simply told to smoke the marijuana
cigarette over a specific amount of time
(usually 10 minutes) without further
instruction (Crawford and Merritt, 1979;
Merritt et al., 1980; Ellis et al., 2009).
The use of a nonstandardized procedure
may lead to non-equivalent exposures to
marijuana and its constituent
cannabinoids between subjects because
of additional factors that are not listed
above, such as:

¢ Differences in absorption and drug
response if subjects (especially
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marijuana-naive ones) are not instructed
to hold marijuana smoke in their lungs
for a certain period of time.

¢ Prolonged periods between puffs
may increase loss to side stream smoke.

¢ Subjects may attempt to smoke the
marijuana cigarette in the way they
would smoke a tobacco cigarette, which
relies primarily on short, shallow puffs.

In both standardized and non-
standardized smoking procedures,
subjects may seek to control the dose of
THC through self-titration (Crawford
and Merritt, 1979; Merritt et al., 1980;
Tashkin et al., 1974; Abrams et al., 2007;
Ellis et al., 2009). Self-titration involves
an individual moderating the amount of
marijuana smoke inhaled over time in
order to obtain a preferred level of
psychoactive or clinical response. The
ability of an individual to self-titrate by
smoking is one reason given by
advocates of “medical marijuana” in
support of smoking of marijuana rather
than through its ingestion via edibles.
However, for research purposes, self-
titration interferes with the ability to
maintain consistent dosing levels
between subjects, and thus, valid
comparisons between study groups.

All of these factors can make the exact
dose of cannabinoids received by a
subject in a marijuana study difficult to
determine with accuracy. Testing
whether plasma levels of THC or other
cannabinoids are similar between
subjects following the smoking
procedure would establish whether the
procedure is producing appropriate
results. Additionally, studies could be
conducted to determine if vaporization
can be used to deliver consistent doses
of cannabinoids from marijuana plant
material. Specifically, vaporization
devices that involve the collection of
vapors in an enclosed bag or chamber
may help with delivery of consistent
doses of marijuana. Thus, more
information could be collected on
whether vaporization is comparable to
or different than smoking in terms of
producing similar plasma levels of THC
in subjects using identical marijuana
plant material.

3.7.3 Acute vs. Chronic Therapeutic
Marijuana Use

The studies that were reviewed
administered the drug for short
durations lasting no longer than 5 days
(Abrams et al., 2007; Ellis et al., 2009;
Ware et al., 2010). Thus all studies
examined the short-term effect of
marijuana administration for
therapeutic purposes. However, many of
the medical conditions that have been
studied are persistent or expected to last
the rest of a patient’s life. Therefore,
data on chronic exposure to smoked

marijuana in clinical studies is needed.
In this way, more information will be
available regarding whether tolerance,
physical dependence, or specific
adverse events develop over the course
of time with continuing use of
therapeutic marijuana.

3.7.4 Smoking as a Route of
Administration

As has been pointed out by the IOM
and other groups, smoking is not an
optimum route of administration for
marijuana-derived therapeutic drug
products, primarily because introducing
the smoke from a burnt botanical
substance into the lungs of individuals
with a disease state is not recommended
when their bodies may be physically
compromised. The 1999 IOM report on
medicinal uses of marijuana noted that
alternative delivery methods offering
the same ability of dose titration as
smoking marijuana will be beneficial
and may limit some of the possible long-
term health consequences of smoking
marijuana. The primary alternative to
smoked marijuana is vaporization,
which can reduce exposure to
combusted plant material containing
cannabinoids. The only study to use
vaporization as the delivery method was
Wilsey et al. (2013). The results from
Wilsey et al. (2013) showed a similar
effect of decreased pain as seen in the
other studies using smoking as the
delivery method (Ware et al., 2010;
Wilsey et al., 2008). This similar effect
of decrease pain supports vaporization
as a possibly viable route to administer
marijuana in research, while potentially
limiting the risks associated with
smoking.

3.7.5 Difficulty in Blinding of Drug
Conditions

An adequate and well-controlled
clinical study involves double-blinding,
where both the subjects and the
investigators are unable to tell the
difference between the test treatments
(typically consisting of at least a test
drug and placebo) when they are
administered. All of the studies
reviewed in this document administered
study treatments under double-blind
conditions and thus were considered to
have an appropriate study design.

However, even under the most
rigorous experimental conditions,
blinding can be difficult in studies with
smoked marijuana because the rapid
onset of psychoactive effects readily
distinguishes active from placebo
marijuana. The presence of
psychoactive effects also occurs with
other drugs. However, most other drugs
have a similar psychoactive effect with
substances with similar mechanisms of

actions. These substances can be used as
positive controls to help maintain
blinding to the active drug being tested.
Marijuana on the other hand, has a
unique set of psychoactive effects which
makes the use of appropriate positive
controls difficult (Barrett et al., 1995).
However, two studies did use
Dronabinol as a positive control drug to
help maintain blinding (Haney et al.,
2005; Haney et al., 2007).

When blinding is done using only
placebo marijuana, the ability to
distinguish active from placebo
marijuana may lead to expectation bias
and an alteration in perceived
responsivity to the therapeutic outcome
measures. With marijuana-experienced
subjects, for example, there may be an
early recognition of the more subtle
cannabinoid effects that can serve as a
harbinger of stronger effects, which is
less likely to occur with marijuana-
naive subjects. To reduce this
possibility, investigators have tested
doses of marijuana other than the one
they were interested in experimentally
to maintain the blind (Ware et al., 2010).

Blinding can also be compromised by
differences in the appearance of
marijuana plant material based on THC
concentration. Marijuana with higher
concentrations of THC tends to be
heavier and seemingly darker, with
more ‘“‘tar-like” substance. Subjects who
have experience with marijuana have
reported being able to identify
marijuana from placebo cigarettes by
sight alone when the plant material in
a cigarette was visible (Tashkin et al.,
1974; Ware et al., 2010). Thus, to
maintain a double-blind design, many
studies obscure the appearance of plant
material by closing both ends of the
marijuana cigarette and placing it in in
an opaque plastic tube.

While none of these methods to
secure blinding may be completely
effective, it is important to reduce bias
as much as possible to produce
consistent results between subjects
under the same experimental
conditions.

3.7.6 Prior Marijuana Experience

Marijuana use histories in test
subjects may influence outcomes,
related to both therapeutic responsivity
and psychiatric AEs. Marijuana-naive
subjects may also experience a
marijuana drug product as so aversive
that they would not want to use the
drug product. Thus, subjects’ prior
experience with marijuana may affect
the conduct and results of studies.

Most of the studies reviewed in this
document required that subjects have a
history of marijuana use (see tables in
Appendix that describe specific
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requirements for each study). However,
in studies published in the scientific
literature, the full inclusion criteria with
regard to specific amount of experience
with marijuana may not be provided.
For those studies that do provide
inclusion criteria, acceptable experience
with marijuana can range from once in

a lifetime to use multiple times a day.

The varying histories of use might
affect everything from scores on adverse
event measures, safety measures, or
efficacy measures. Additionally, varying
amounts of experience can impact
cognitive effect measures assessed
during acute administration studies. For
instance, Schreiner and Dunn (2012)
contend cognitive deficits in heavy
marijuana users continue for
approximately 28 days after cessation of
smoking. Studies requiring less than a
month of abstinence prior to the study
may still see residual effects of heavy
use at baseline and after placebo
marijuana administration, thus showing
no significant effects on cognitive
measures. However, these same
measurements in occasional or naive
marijuana users may demonstrate a
significant effect after acute marijuana
administration. Therefore, the amount
of experience and the duration of
abstinence of marijuana use are
important to keep in mind when
analyzing results for cognitive and other
adverse event measures. Lastly, a study
population with previous experience
with marijuana may underreport the
incidence and severity of adverse
events. Because most studies used
subjects with prior marijuana
experience, we are limited in our ability
to generalize the results, especially for
safety measures, to marijuana naive
populations.

Five of 11 studies reviewed in this
document included both marijuana-
naive and marijuana-experienced
subjects (Corey-Bloom et al., 2012; Ellis
et al., 2009; Ware et al., 2010; Merritt et
al., 1980; Tashkin et al., 1974). Since the
number of marijuana-naive subjects in
these studies was low, it was not
possible to conduct a separate analysis
compared to experienced users.
However, systematically evaluating the
effect of marijuana experience on study
outcomes is important, since many
patients who might use a marijuana
product for a therapeutic use will be
marijuana-naive.

Research shows that marijuana-
experienced subjects have a higher
ability to tolerate stronger doses of oral
dronabinol than marijuana-naive
subjects (Haney et al., 2005). Possibly,
this increased tolerance is also the case
when subjects smoke or vaporize
marijuana. Thus, studies could be

conducted that investigate the role of
marijuana experience in determining
tolerability of and responses to a variety
of THC concentrations in marijuana.

3.7.7

For safety reasons, all clinical studies
have inclusion and exclusion criteria
that restrict the participation of
individuals with certain medical
conditions. For studies that test
marijuana, these criteria may be based
on risks associated with exposure to
smoked material and the effects of THC.
Thus, most studies investigating
marijuana require that subjects qualify
for the study based on restrictive
symptom criteria such that individuals
do not have other symptoms that may be
known to interact poorly with
cannabinoids.

Similarly, clinical studies with
marijuana typically exclude individuals
with cardiac or pulmonary problems, as
well as psychiatric disorders. These
exclusion criteria are based on the well-
known effects of marijuana smoke to
produce increases in heart rate and
blood pressure, lung irritation, and the
exacerbation of psychiatric disturbances
in vulnerable individuals. Although
these criteria are medically reasonable
for research protocols, it is likely that
future marijuana products will be used
in patients who have cardiac,
pulmonary or psychiatric conditions.
Thus, individuals with these conditions
should be evaluated, whenever possible.

Additionally, all studies reviewed in
this document allowed the subjects to
continue taking their current regimen of
medications. Thus all results evaluated
marijuana as an adjunct treatment for
each therapeutic indication.

3.7.8 Number of Female Subjects

A common problem in clinical
research is the limited number of
females who participate in the studies.
This problem is present in the 11
studies reviewed in this document, in
which one study did not include any
female subjects (Ellis et al., 2009), and
three studies had a low percentage of
female subjects (Abrams et al., 2007;
Haney et al., 2005; Haney et al., 2007).
However, each of these four studies
investigated an HIV-positive patient
population, where there may have been
a larger male population pool from
which to recruit compared to females.

Since there is some evidence that the
density of CB1 receptors in the brain
may vary between males and females
(Crane et al., 2012), there may be
differing therapeutic or subjective
responsivity to marijuana. Studies using
a study population that is equal parts
male and female may show whether and

Inclusion and Exclusion Criteria

how the effects of marijuana differ
between male and female subjects.
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Appendix (Tables)

Table 1: Randomized, controlled, double-blind trials examining smoked marijuana in treatment of neuropathic pain

908¢€S

Author & Subjects (n) Drugs Study Primary Primary Qutcome Adverse events/AEs
Date completed/randomized Admin, Methods Type Outcome Measure Results

Indication Subject characteristics Duration | Measure
Abrams et al. | Marijuana Group: 25/27 NIDA marijuana, Parallel VAS -52% of the marijuana | -Rating for adverse events of
(2007) 22 males smoked Group daily pain | group showed >30% anxiety, sedation, disorientation,

5 females 0%, 3.65% THC score decrease in pain score | confusion, and dizziness were

HIV-Sensory 5-day compared to 24% of significantly higher in the
Neuropathy, Placebo Group: 25/28 Smoking Procedure: reatment placebo group. marijuana group compared to
Neuropathic 26 males -signal light cued period -Marijuana group had | placebo group.
Pain 2 females smoking of marijuana significantly greater -Marijuana and placebo groups

Inclusion Criteria:
-documented HIV
-documented HIV-SN
-pain score >30mm VAS
-prior marijuana use of
SiX Or more times in
lifetime

Previous Marijuana
Experience:
-marijuana group: 21
current users
-placebo group: 19
current users

Exclusion Criteria:
-substance abuse
(including tobacco)
-family history of
neuropathy due to causes
not HIV related

-use of isoniazid,

cigarette with each
puff consisting of:

1) 5s inhale smoke,
2) 10s hold smoke in
lungs

3) 40s exhale and
breath normally

4) repeat procedure
for desired number of
puffs

# of puffs not
specified, only
specified that subjects
smoked the entire
marijuana/placebo
cigarette

On 1* and last day of
intervention period
BID.

For all other days
TID

reduction in daily pain
score than placebo
group.

-NNT=3.6

showed a reduction in total mood
disturbance on POMS.

AEs:

-1 grade 3 dizziness in marijuana
group

-2 grade 3 anxiety, 1 ineach
group.
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Author & Subjects (n) Drugs Study Primary Primary Qutcome Adverse events/AEs
Date completed/randomized Admin, Methods Type Outcome Measure Results
Indication Subject characteristics Duration | Measure
dapsone, or
metronidazole within 8
weeks of enrollment
Ellis et al. 28/34 NIDA marijuana, Crossover | Pain -Pain reduction was -Mood disturbance, quality of
(2009) 28 males smoked magnitud | significantly greater life, and psychical disability
0%, 1%, 2%, 4%, Dose- eonDDS | after marijuana improved for both marijuana and
HIV Sensory | Inclusion Criteria: 6%, 8% THC titration compared to placebo. | placebo.
Neuropathy, -documented HIV (on 1" day) -Moderate to severe adverse
Neuropathic -documented neuropathic | Smoking Procedures: events were more common with
Pain pain refractory to >2 - Verbally cued 2, 5-day -NNT=3.5 marijuana than placebo.
analgesics smoking of marijuana | treatment -HIV disease parameters did not
-pain score >5 on pain cigarette with each phase, with differ for marijuana or placebo.
intensity subscale of DDS | puff consisting of: 2-week -Adverse events included:
1) 5s inhale smoke, washout concentration difficulties,
Previous Marijuana 2) 10s hold smoke in | period fatigue, sleepiness or sedation,
Experience: lungs increased duration of sleep,
-27 subjects had previous | 3) 40s exhale and reduced salivation, and thirst.
experience breath normally These adverse events were more
-63% of subjects had no 4) repeat procedure frequent in marijuana compared

exposure for >1 year
before study

Exclusion Criteria:
-current DSM-IV
substance abuse disorder
-lifetime history of
dependence on marijuana
-previous psychosis with
or intolerance to
cannabinoids
-concurrent use of
approved cannabinoid
medications

-positive UDS for

for desired number of

puffs

-unknown number of

puffs

QID

to placebo.

Withdrawals for drug related
reasons:

-1 cannabis-naive subject had
acute cannabis-induced psychosis
-1 subjects developed an
intractable smoking-related
cough during marijuana
administration
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Author & Subjects (n) Drugs Study Primary Primary Qutcome Adverse events/AEs
Date completed/randomized Admin, Methods Type Outcome Measure Results
Indication Subject characteristics Duration | Measure
cannabinoids during
wash-in week
-serious medical
conditions that affect
safety
-alcohol or drug
dependence within 12
months of study
Wilsey et al. 32/38 NIDA marijuana, Crossover | VAS -A significant -7% THC marijuana significantly
(2008) 20 males smoked spontanco | decrease in pain decreased functioning on
18 females 0%, 3.55%, 7% THC | 3, 6-hour us pain intensity for both neurocognitive measures
Neuropathic sessions, intensity strengths of marijuana | compared to placebo.
pain; Various | Inclusion Criteria: Smoking Procedure: | with 3-day compared to placebo -Subjective effects were greater
Causes -CRPS type I, spinal cord | Verbally cued between for 7% THC marijuana than
injury, peripheral smoking of marijuana | sessions 3.55% THC marijuana with

neuropathy, or nerve cigarette with each significantly more ratings of

damage puff consisting of: good drug effect, bad drug effect,
-previous marijuana use 1) 5s inhale smoke, feeling high, feeling stoned,

2) 10s hold smoke in impaired, sedation, confusion,
Previous Marijuana lungs and hunger compared to placebo.
Experience: 3) 40s exhale and
-median (range) time breath normally

from previous exposure:
1.7 years (31 days to 30
years)

-median (range) exposure
duration: 2 years (1 day to
22 years).

Exclusion Criteria:

-no marijuana or
cannabinoid medication
use for 30 days prior to
study; confirmed by UDS

4) repeat procedure
for desired number of
puffs

Cumulative dosing
procedure:

-escalate the number
of puffs from 2 to 4
puffs over 3 smoking
sessions with 1 hour
between sessions
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Author & Subjects (n) Drugs Study Primary Primary Qutcome Adverse events/AEs
Date completed/randomized Admin, Methods Type Outcome Measure Results
Indication Subject characteristics Duration | Measure
-severe depression TID
-history of schizophrenia
or bipolar depression
-uncontrolled
hypertension,
cardiovascular disease,
and pulmonary discase
-active substance abuse
Ware et al. 21/23 NIDA placebo; Crossover | Pain -Average daily pain -Anxiety and depression were
(2010) 11 males Prairic Plant System intensity intensity was significantly improved with 9.4%
12 females Inc. (Canada) 4, 5-day onll- significantly lower THC compared to placebo.
Post- marijuana, smoked out- item NRS | after 9.4% THC -No significant difference
traumatic or Inclusion Criteria: 0%, 2.5%, 6%, 9.4% | patient* compared to placebo. | between placebo and 9.4% THC
postsurgical -neuropathic painfor>3 | THC treatment for subjective effects.
neuropathic months caused by trauma phase, with
pain or surgery (25 mg of 9-day AEs:
-allodynia and marijuana/placebo washout -248 mild AEs were reported
hyperalgesia plant material was periods -6 moderate AEs were reported:

-pain score >4cm VAS
-no marijuana use for 1
year prior to study

-stable analgesic regimen
-normal liver and renal
function

Previous Marijuana

Experience:
-18 subjects had used

marijuana before

Exclusion Criteria:
-pain due to cancer or
nociceptive causes
-significant cardiac or

placed in opaque
gelatin capsules)

Smoking Procedures:
-1) Break one capsule
open and tip content
into the bowl of a
titanium pipe

2) light marijuana
material

3) 5s inhale smoke
4) 10s hold smoke in
lungs

5) Exhale

1 puff burned all 25
mg of plant material

2 fall, 1 increased pain, 1
numbness, 1 drowsiness, 1
pneumonia

-Most frequently reported drug-
related AEs for 9.4% THC:
headache, dry eyes, burning
sensation, dizziness, numbness,
and cough.

Withdrawals for drug related
reason:

-1 subject had increased pain
after 6% THC administration

-1 subject tested positive for
cannabinoids in urine test during
placebo treatment
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Author & Subjects (n) Drugs Study Primary Primary Qutcome Adverse events/AEs
Date completed/randomized Admin, Methods Type Outcome Measure Results
Indication Subject characteristics Duration | Measure
pulmonary disease
-current substance abuse TID
or dependence (including
marijuana) Intermediate doses
-history of psychotic were used to help
disorders maintain blinding
-current suicidal ideations
Wilsey et al. 36/39 NIDA marijuana, Crossover | VAS -Number of subjects -Scores for feeling stoned,
(2013) 28 males vaporized spontanco | that showed a 30% feeling high, like the drug effect,
11 females 0%, 1.29%, 3.53% 3, 6-hour us pain reduction in pain feeling sedated, and feeling
Neuropathic THC sessions, intensity intensity was confused were significantly
Pain; Various | Inclusion Criteria: with at significantly greater greater for 3.53% THC
Causes -CRPS type 1, thalamic Smoking Procedures: | least 3 for both strengths of marijuana compared to 1.29%
pain, spinal cord injury, - Verbally cued days marijuana compared THC marijuana, and for both
peripheral neuropathy, inhalation of between to placebo. strengths of marijuana compared
radiculopathy, or nerve vaporized material in | sessions -Both strengths of to placebo.
injury the balloon with each marijuana showed a -Scores for feeling drunk and
-previous marijuana use puff consisting of: similar significant feeling impaired are significantly
1) 5s inhale vapors, decrease in pain greater in both strengths of
Previous Marijuana 2) 10s hold vapors in compared to placebo. | marijuana compared to placebo.
Experience: lungs -Scores for desired more of the
- median (range) time 3) 40s exhale and -NNT=3.2 for 1.29% | drug were significantly greater
from last exposure prior breath normally THC marijuana vs. for 1.29% THC marijuana

to screening: 9.6 years (1
day to 45 years)
-16 current marijuana
users and 23 past users
-# smoked daily: 6
current users, 5 past users
-# used approx. once
every 2 weeks: 8 current
users, 6 past users
-# used once every 4
weeks or less: 2 current

4) repeat procedure
for desired number of
puffs

BID

Cumulative &
Flexible Dosing:
-1 drug admin.
consisted of 4 puffs
from balloon.

placebo.

-NNT=2.9 for 3.53%
THC marijuana vs.
placebo.

compared to placebo, with no
significant difference seen for
3.53% THC marijuana.

-3.53% THC marijuana had
significantly worse performance
than 1.29% THC marijuana for
learning and memory.

-Both strengths of marijuana
significantly reduced scores on
attention compared to placebo.

018€S
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Author &
Date
Indication

Subjects (n)
completed/randomized
Subject characteristics

Drugs
Admin. Methods

Study

Type
Duration

Primary
Outcome
Measure

Primary OQutcome
Measure Results

Adverse events/AEs

users, 12 past users

Exclusion Criteria:

-no marijuana or
cannabinoid medication
use for 30 days prior to
study; confirmed by UDS
-severe depression
-suicidal ideations
-diagnoses of serious
mental illness
-uncontrolled
hypertension,
cardiovascular discase, or
chronic pulmonary
discase

-active substance abuse

-Followed 2 hours
later by 2™ drug
admin,

2™ drug admin.
consisted of 4 to 8
puffs from balloon;
number of puffs
taken was left up to
the subject so they
could self-titrate to
their target does,
which balanced
desired response and
tolerance levels.

*Qut-patient: subjects were given enough doses of marijuana/placebo to last the 5-day treatment phase, and then were sent home for the remainder of the

treatment phase. AE=Adverse Event; BID=drug administered two times per day; CRPS=complex regional pain syndrome; DDS=Descriptor Differential Scale;
NIDA=National Institute of Drug Abuse; NNT=Number Needed to Treat; NRS=Numeric Rating Scale; QID=drug administered four times per day; THC=delta-

9-tetrahydrocannbinol; TID=drug administered three times per day; UDS=urine drug screen; VAS=Visual Analog Scale.
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Table 2: Randomized, controlled, double-blind trials examining smoked marijuana in treatment of appetite stimulation in HIV/AIDS

Author & Subjects (n) Drugs Study Type Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)

Indication | Subject characteristics Measure
Haney et | Low-BIA: 15/17 NIDA marijuana, Crossover No primary -In Low-BIA all -Ratings of high and good drug effect
al. (2005) | 12 males smoked outcome dronabinol doses and | were significantly increased for all

3 females 0%, 1.8%, 2.8%, 8, 7-hour measure is 1.8% and 3.9% THC strengths of marijuana and all doses of
HIV+ Normal-BIA: 15/18 3.9% THC session, with | specified marijuana dronabinol except 10mg dronabinol.
with 15 males at least 1 day significantly increased | -3.9% THC significantly increased
either Dronabinol, oral between Related caloric intake ratings of dry mouth and thirsty
normal Inclusion Crileria: 0, 10, 20, 30mg sessions oulcome compared with compared (o placebo.
muscle -21-50 years of age measure was | placebo. -Low-BIA group showed no significant
mass -prescribed at lcast 2 Double-dummy caloric intakc adversc cvent ratings, and in the
(Normal- | antiretroviral drug admin. normal-BIA group the only significant
BIA4) or medications Procedures: adverse events in response to marijuana
clinically | -currently under the -only 1 active dose included: diarrhea after 3.9% THC
significant | care of a physicianfor | per session marijuana.
loss of HIV management -one -Dronabinol had more incidences of
muscle -medically and dronabinol/placebo adverse events at all doses compared to
mass psychiatrically stable capsule followed 1 marijuana.
(Low-BIA4) | -smoke marijuana > hour later by

2x/week for past 4 marijuana/placebo

weeks smoking

Previous Marijuana Smoking

Experience: Procedures:

-mean (SD) # of Verbally cued

days/week of marijuana | smoking of

use: Low-BIA= 6 (2);

marijuana cigarette

Normal-BIA=5 (2) with each puff
-mean (SD) # marijuana | consisting of:
cigarettes/day: Low- 1) 5s inhale
BIA=3 (2); Normal- smoke,

BIA=3 (1) 2) 10s hold smoke
-mean (SD) years of in lungs
marijuana use: Low- 3) 40s exhale and
BIA=12.2 (8.3); breath normally

C18¢€S
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Author & Subjects (n) Drugs Study Type Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication | Subject characteristics Measure
Normal-BIA=10.8 (2.6) | 4) repeat for 3
puffs per smoking
Exclusion Criteria: session
-diagnosis of nutritional
malabsorption, major QD
depression, dementia,
chronic diarrhea,
weakness, fever,
significant pulmonary
disease
-an opportunistic
infection within past 3
months
-obesity
-use of steroids within
past 3 weeks
-drug dependence
(excluding marijuana or
nicotine)
Haney et 10 NIDA marijuana, Crossover No primary -Both strengths of -Both strengths of marijuana
al. (2007) | 9 males smoked outcome marijuana significantly increased ratings of: good
1 female 0%, 2%, 3.9% 2, 16-day measure is significantly increased | drug effect, high, mellow, stimulate,
HIV+ THC treatment specified caloric intake friendly, and self-confident. Only 2%
Inclusion Criteria: phases, with compared to placebo. | THC marijuana significantly increased
-21-50 years of age Dronabinol, oral 5-10 days Related -3.9% THC marijuana | ratings of anxious.
-taking > 2 0,5, 10mg between outcome significantly increased | -Both strengths of marijuana
antiretroviral phases measures body weight compared | significantly increased subjective
medications Double-dummy were Caloric | to placebo. measures for satisfied sleep and
-under the care of a drug admin. Fach 16-day | Intake & estimated time of sleep.
physician for HIV Procedures: treatment Body Weight
management -only 1 active dose | phase
-medically and per session consisted of
psychiatrically stable -one 2, 4-day
-smoke marijuana > dronabinol/placebo | active drug
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Author & Subjects (n) Drugs Study Type Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication | Subject characteristics Measure
2x/week for the past 4 capsule followed 1 | period with 4-
weeks hour later by day placebo
marijuana/placebo | period
Previous Marijuana smoking between
Experience: active drug
-mean (SD) # of Smokin periods.
days/week of marijuana | Procedures:
use: 4.6 (0.6) Light cued
-mean (SD) # marijuana | smoking of
cigarettes/day: 3.2 (0.8) | marijuana cigarette
-mean (SD) years of with each puff
marijuana use: 18.6 consisting of:
(3.3) 1) 5s inhale
smoke,
Exclusion Criteria: 2) 10s hold smoke
-diagnosis of nutritional | in lungs
malabsorption, major 3) 40s exhale and
depression, dementia, breath normally
chronic diarrhea, 4) repeat for 3
weakness, fever, puffs per smoking
significant pulmonary session
disease
-an opportunistic QID

infection within past 3
months

-obesity

-use of steroids within
past 3 weeks

-drug dependence
(excluding marijuana or
nicotinc)

AE=Adverse Event; BIA=Bioelectric Impedance Analysis; NIDA=National Institute of Drug Abuse; QD=drug administered one time per day; QID=drug

administered four times per day; THC=delta-9-tetrahydrocannbinol

vi8es
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Table 3: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of spasticity in Multiple Sclerosis

Author & Subjects (n) Drugs Study Type | Primary Primary OQutcome Measure Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome Results
Indication | Subject characteristics Measure
Corey- 30/37 NIDA marijuana, Crossover Spasticity -Smoking marijuana -Marijuana reduced scores on
Bloom et 11 males smoked on the significantly reduced spasticity | cognitive measure compared to
al. (2012) 19 females 0%, 4% THC 2, 3-day Modified scores compared to placebo placebo.
treatment Ashworth -Marijuana significantly

Multiple Inclusion Criteria: Smoking periods, Scale increased perceptions of
Sclerosis; -documented MS Procedure: with 11 day “highness” compared to placebo
Spasticity -spaslicity smoking of washoult

-moderate increase in marijuana cigarette | period Withdrawals for drug-related

tonc (scorc > 3 on with cach puff reasons:

modified Ashworth consisting of: -2 subjects felt uncomfortably

scale 1) 5s inhale smoke, high

2) 10s hold smoke -2 dizziness

Previous Marijuana in lungs -1 fatigue

Experience: 3) 45s exhale and

-24 subjects had breath normally

previous exposure to 4) repeat for an

marijuana average of 4 puffs

-10 subjects used
marijuana within the
year

Exclusion Criteria:

-no marijuana smoking
for <1 month prior to
screening

-psychiatric disorder
(other than depression)
-history of substance
use

-substantial
neurological disease
other than MS

-severe or unstable

per smoking session

QD
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Author &
Date
Indication

Subjects (n)
completed/randomized
Subject characteristics

Drugs
Admin. Methods

Study Type
Duration

Primary
Outcome
Measure

Primary Qutcome Measure
Results

Adverse events/AEs

medical illnesses
-known pulmonary
disorders

-using high dose
narcotic medication for
pain

-using benzodiazepines
to control spasticity

AE=Adverse Event; MS= Multiple Sclerosis; NID A=National Institute of Drug Abuse; QD=drug administered one time per day; THC=delta-9-
tetrahydrocannbinol
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Table 4. Randomized, controlled, double-blind trails examining smoked marijuana in treatment of intraocular pressure in Glaucoma

Author & Subjects (n) Drugs Study Type | Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication Subject characteristics Measure
Crawford & HT group: 8 NIDA marijuana, | Crossover No primary | -Marijuana decreased IOP by | -Placebo marijuana increased
Merritt (1979) | 4 males smoked outcome 37-44% from baseline. heart rate for 10 minutes in
4 females 0%, 2.8% THC 4, I-day measure is | -The maximal decrease in both groups.
Hypertensive sessions, no | specified IOP was significantly greater | -The maximal increase in heart
and NT group: 8 Smokin; time in HT (-14mmHg) than NT (- | rate was significantly greater in
Normotensive | 4 males Procedure: between Related 9mmHg) after marijuana . NT than HT after marijuana.
Glaucoma 4 [emales -instructed (o Sessions oulcome -The maximal decrease in
inhale 20 times measure blood pressure was
Inclusion Criteria: deeply and retain was [OP significantly grcatcr in HT than
-documented glaucoma smoke in lungs NT after marijuana.
-smoke
Previous Marijuana marijuana/placebo
Experience: cigarette in 5
-all were marijuana naive | minutcs
Exclusion Criteria: QD
-coronary artery disease
Merritt et al. 18 NIDA marijuana, | Crossover No primary | -Marijuana significantly -Marijuana significantly
(1980) 12 males smoked outcome decreased IOP compared to increased heart rate compared
6 females 0%, 2% THC 2, 1-day measure is | placebo to placebo
Glaucoma (31 glaucoma eyes, sessions specified -Blood pressure significantly
analyzed results for each | Smokin, decreased after marijuana
eye) Procedure: Related -All subjects experienced
-None described outcome hunger, thirst, euphoria,
Inclusion Criteria: -smoked 1 measure drowsy, and feeling cold
~documented glaucoma marijuana/placebo was [OP -Observed adverse events were
cigarette over 10- greater in marijuana naive
Previous Marijuana 20 minutes subjects than in subjects with
Experience: prior marijuana experience.
-9 subjects had used QD

marijuana at least once

Exclusion Criteria:

AEs:
-5 subjects postural
hypotension
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Author &
Date
Indication

Subjects (n)
completed/randomized
Subject characteristics

Drugs
Admin. Methods

Study Type
Duration

Primary
Outcome
Measure

Results
(summary)

Adverse events/AEs

-cardiac, neurological,
and psychiatric
dysfunction

-8 subjects anxiety with
tachycardia and palpitations

AE=Adverse Event; HT=Hypertensive; IOP=Intraocular pressure; NID A=National Institute of Drug Abuse; NT=Normotensive; QD=drug administered one time
per day; THC=delta-9-tetrahydrocannbinol
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Table 5: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of asthma

Author & Subjects (n) Drugs Study Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Design Outcome (summary)
Indication | Subject characteristics Duration Measure
Tashkin et 10 NIMH (NIDA) Crossover | No primary | -Marijuana significantly -Marijuana initially significantly
al. (1974) 5 males marijuana, smoked outcome increased sGaw (33-48%) increased pulse rate compared
5 females 0%, 2% THC 4, I-day measure is | compared to placebo and to placebo, and then at 90
Bronchial sessions, specified baseline minutes pulse rate was
Asthma Inclusion Criteria: Dronabinol, oral with at significantly decreased
-diagnosis of bronchial | 0, 15mg least 48 Related compared to baseline.
asthma hours outcome -All subjects felt intoxicated
-asthma relieved by Dosing is 7mg/kg of | between measure after marijuana.
bronchodilator body weight of sessions was sGaw
medication plant material
~clinically stable
Smoking Procedute:
Previous Marijuana smoking of
Experience: marijuana cigarette
-7 subjects had previous | with each puff
exposure to marijuana consisting of:
-amount of exposure <1 | 1) 2-4s deep inhale
cigarette/month smoke,
2) 15s hold smoke
Exclusion Criteria: in lungs
-no marijuana use <7 3) 5s exhale and
days of study breath normally
-psychiatric illness 4) repeat till entire

cigarette is smoked

QD

AE=Adverse Event; NIDA=National Institute of Drug Abuse; QD=drug administered one time per day; sGaw=Specific Airway Conductance; THC=delta-9-
tetrahydrocannbinol
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Background

On December 17, 2009, Bryan
Krumm, CNP, submitted a petition to
the Drug Enforcement Administration
(DEA) to initiate proceedings for a
repeal of the rules or regulations that
place marijuana 38 in schedule I of the
Controlled Substances Act (CSA). The
petition requests that marijuana be
rescheduled in any schedule other than
schedule I of the CSA. The petitioner
claims that:

1. Marijuana has accepted medical
use in the United States;

2. Studies have shown that smoked
marijuana has proven safety and
efficacy;

3. Marijuana is safe for use under
medical supervision; and

4. Marijuana does not have the abuse
potential for placement in schedule I

The DEA accepted this petition for
filing on April 3, 2010.

The Attorney General may by rule
transfer a drug or other substance
between schedules of the CSA if she
finds that such drug or other substance
has a potential for abuse, and makes the
findings prescribed by 21 U.S.C. 812(b)
for the schedule in which such drug is
to be placed. 21 U.S.C. 811(a)(1). The
Attorney General has delegated this
responsibility to the Acting
Administrator of the DEA. 28 CFR
0.100(b).

In accordance with 21 U.S.C. 811(b),
after gathering the necessary data, the
DEA submitted the petition and

38 The Controlled Substances Act (CSA) defines
marijuana as the following: “All parts of the plant
Cannabis sativa L., whether growing or not; the
seeds thereof; the resin extracted from any part of
such plant; and every compound, manufacture, salt,
derivative, mixture, or preparation of such plant, its
seeds or resin. Such term does not include the
mature stalks of such plant, fiber produced from
such stalks, oil or cake made from the seeds of such
plant, any other compound, manufacture, salt,
derivative, mixture, or preparation of such mature
stalks (except the resin extracted there from), fiber,
oil, or cake, or the sterilized seed of such plant
which is incapable of germination. 21 U.S.C.
802(16). Note that “marihuana’ is the spelling
originally used in the CSA. This document uses the
spelling that is more common in current usage,
“marijuana.”

necessary data to the Department of
Health and Human Services (HHS) on
May 6, 2011, and requested that HHS
provide a scientific and medical
evaluation and scheduling
recommendation for marijuana. In
documents dated June 3 and June 25,
2015, the acting Assistant Secretary for
Health of the HHS 39 recommended to
the DEA that marijuana continue to be
controlled in Schedule I of the CSA, and
provided to the DEA its scientific and
medical evaluation titled “Basis for the
Recommendation for Maintaining
Marijuana in Schedule I of the
Controlled Substances Act.” The HHS’s
recommendations are binding on the
DEA as to scientific and medical
matters. 21 U.S.C. 811(b).

Before initiating proceedings to
reschedule a substance, the CSA
requires the Acting Administrator to
determine whether the HHS scheduling
recommendation, scientific and medical
evaluation, and ““all other relevant data”
constitute substantial evidence that the
drug should be rescheduled as
proposed. 21 U.S.C. 811(b). The Acting
Administrator must determine whether
there is substantial evidence to
conclude that the drug meets the criteria
for placement in another schedule based
on the criteria set forth in 21 U.S.C.
812(b). The CSA requires that both the
DEA and the HHS consider the eight
factors specified by Congress in 21
U.S.C. 811(c). This document lays out
those considerations and is organized
according to the eight factors. As DEA
sets forth in detail below, the evidence
shows:

1. Actual or relative potential for
abuse. Marijuana has a high potential
for abuse. Preclinical and clinical data
show that it has reinforcing effects
characteristic of drugs of abuse.
National databases on actual abuse
show marijuana is the most widely
abused drug, including significant
numbers of substance abuse treatment
admissions. Data on marijuana seizures
show widespread availability and
trafficking.

2. Scientific evidence of its
pharmacological effect. The scientific
understanding of marijuana,
cannabinoid receptors, and the
endocannabinoid system continues to
be studied and elucidated. Marijuana

39 As set forth in a memorandum of
understanding entered into by the HHS, the Food
and Drug Administration (FDA), and the National
Institute on Drug Abuse (NIDA), the FDA acts as the
lead agency within the HHS in carrying out the
Secretary’s scheduling responsibilities under the
CSA, with the concurrence of the NIDA. 50 FR
9518, Mar. 8, 1985. The Secretary of the HHS has
delegated to the Assistant Secretary for Health of
the HHS the authority to make domestic drug
scheduling recommendations.

produces various pharmacological
effects, including subjective (e.g.,
euphoria, dizziness, disinhibition),
cardiovascular, acute and chronic
respiratory, immune system, and
prenatal exposure effects, as well as
behavioral and cognitive impairment.

3. Current scientific knowledge. There
is no currently accepted medical use for
marijuana in the United States.
Marijuana sources are derived from
numerous cultivated strains and may
have different levels of A%-THC and
other cannabinoids. Under the five-
element test for currently accepted
medical use discussed in more detail
below and upheld by the Court of
Appeals for the District of Columbia in
Alliance for Cannabis Therapeutics v.
DEA, 15 F.3d 1131, 1135 (D.C. Cir.
1994) (hereinafter “ACT”’), there is no
complete scientific analysis of
marijuana’s chemical components; there
are not adequate safety studies; there are
not adequate and well-controlled
efficacy studies; there is not a consensus
of medical opinion concerning medical
applications of marijuana; and the
scientific evidence regarding
marijuana’s safety and efficacy is not
widely available. To date, scientific and
medical research has not progressed to
the point that marijuana has a currently
accepted medical use, even under
conditions where its use is severely
restricted.

4. History and current pattern of
abuse. Marijuana continues to be the
most widely used illicit drug. In 2014,
there were 22.2 million current users.
There were also 2.6 million new users,
most of whom were less than 18 years
of age. During the same period,
marijuana was the most frequently
identified drug exhibit in federal, state,
and local forensic laboratories.

5. Scope, duration, and significance
of abuse. Abuse of marijuana is
widespread and significant. In 2014, for
example, an estimated 6.5 million
people aged 12 or older used marijuana
on a daily or almost daily basis over a
12-month period. In addition, a
significant proportion of all admissions
for substance abuse treatment are for
marijuana/hashish as their primary drug
of abuse. In 2013, 16.8% of all such
admissions—281,991 over the course of
the year—were for primary marijuana/
hashish abuse.

6. Risk, if any, to public health.
Together with the health risks outlined
in terms of pharmacological effects
above, public health risks from acute
use of marijuana include impaired
psychomotor performance, impaired
driving, and impaired performance on
tests of learning and associative
processes. Chronic use of marijuana
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poses a number of other risks to the
public health including physical as well
as psychological dependence.

7. Psychic or physiological
dependence liability. Long-term, heavy
use of marijuana can lead to physical
dependence and withdrawal following
discontinuation, as well as psychic or
psychological dependence. In addition,
a significant proportion of all
admissions for treatment for substance
abuse are for primary marijuana abuse;
in 2013, 16.8% of all admissions were
for primary marijuana/hashish abuse,
representing 281,991 individuals.

8. Immediate precursor. Marijuana is
not an immediate precursor of any
controlled substance.

As specified in 21 U.S.C. 812(b)(1), in
order for a substance to be placed in
schedule I, the Acting Administrator
must find that:

A. The drug or other substance has a
high potential for abuse.

B. The drug or other substance has no
currently accepted medical use in
treatment in the United States.

C. There is a lack of accepted safety
for use of the drug or other substance
under medical supervision.

To be classified in another schedule
under the CSA (e.g., I, IIL, IV, or V), a
substance must have a “currently
accepted medical use in treatment in the
United States.” 21 U.S.C. 812(b)(2)—(5).
A substance also may be placed in
schedule II if it is found to have “a
currently accepted medical use with
severe restrictions.” 21 U.S.C. 812(b)(2).
If a controlled substance has no such
currently accepted medical use, it must
be placed in schedule I. See Notice of
Denial of Petition, 66 FR 20038 (Apr. 18,
2001) (“Congress established only one
schedule—schedule I—for drugs of
abuse with ‘no currently accepted
medical use in treatment in the United
States’ and ‘lack of accepted safety for
use . . .under medical supervision.””).

A drug that is the subject of an
approved new drug application (NDA)
or abbreviated new drug application
(ANDA) under Federal Food, Drug, and
Cosmetic Act (21 U.S.C. 355), is
considered to have a currently accepted
medical use in treatment in the United
States for purposes of the CSA. The
HHS stated in its review, however, that
FDA has not approved any NDA for
marijuana for any indication.

In the absence of NDA or ANDA
approval, DEA has established a five-
element test for determining whether
the drug has a currently accepted
medical use in treatment in the United
States. Under this test, a drug will be
considered to have a currently accepted
medical use only if the following five
elements are satisfied:

1. The drug’s chemistry is known and
reproducible;

2. There are adequate safety studies;

3. There are adequate and well-
controlled studies proving efficacy;

4. The drug is accepted by qualified
experts; and

5. The scientific evidence is widely
available.

57 FR 10499, 10506 (March 26, 1992).
See also ACT, 15 F.3d at 1135.

As discussed in Factor 3, below, HHS
concluded, and DEA agrees, that the
scientific evidence is insufficient to
demonstrate that marijuana has a
currently accepted medical use under
the five-element test. The evidence was
insufficient in this regard also when the
DEA considered petitions to reschedule
marijuana in 1992 (57 FR 10499),40 in
2001 (66 FR 20038), and in 2011 (76 FR
40552).41 Little has changed since 2011
with respect to the lack of clinical
evidence necessary to establish that
marijuana has a currently accepted
medical use. No studies have
scientifically assessed the efficacy and
full safety profile of marijuana for any
specific medical condition.

The limited existing clinical evidence
is not adequate to warrant rescheduling
of marijuana under the CSA. To the
contrary, the data in this scheduling
review document show that marijuana
continues to meet the criteria for
schedule I control under the CSA for the
following reasons:

1. Marijuana has a high potential for
abuse.

2. Marijuana has no currently
accepted medical use in treatment in the
United States.

3. Marijuana lacks accepted safety for
use under medical supervision.

Factor 1: The Drug’s Actual or Relative
Potential for Abuse

Marijuana is the most commonly
abused illegal drug in the United States.
It is also the most commonly used illicit
drug by high school students in the
United States. Further, marijuana is the
most frequently identified drug by state,
local and federal forensic laboratories.
Marijuana’s main psychoactive
ingredient, A%-tetrahydrocannabinol (A®-
THC),42 is an effective reinforcer in
laboratory animals, including primates
and rodents. These animal studies both
predict and support the observations
that marijuana produces reinforcing
effects in humans. Such reinforcing

40 See Alliance for Cannabis Therapeutics v. DEA,

15 F.3d 1131 (D.C. Cir. 1994).

41 See Americans for Safe Access v. DEA, 706
F.3d 438 (D.C. Cir. 2013)(rhg den. 2013).

42 The terms A9-THC and THC are used
interchangeably thoughout this document.

effects can account for the repeated
abuse of marijuana.

A. Indicators of Abuse Potential

The HHS has concluded in its
document, “Basis for the
Recommendation for Maintaining
Marijuana in Schedule I of the
Controlled Substances Act,” that
marijuana has a high potential for abuse.
The finding of “abuse potential” is
critical for control under the Controlled
Substances Act (CSA). Although the
term is not defined in the CSA,
guidance in determining abuse potential
is provided in the legislative history of
the Act (Comprehensive Drug Abuse
Prevention and Control Act of 1970,
H.R. Rep. No. 91-1444, 91st Cong., Sess.
2 (1970), reprinted in 1970 U.S.C.C.A.N.
4566, 4603). Accordingly, the following
items are indicators that a drug or other
substance has potential for abuse:

e There is evidence that individuals
are taking the drug or drugs containing
such a substance in amounts sufficient
to create a hazard to their health or to
the safety of other individuals or of the
community; or

e There is significant diversion of the
drug or drugs containing such a
substance from legitimate drug
channels; or

e Individuals are taking the drug or
drugs containing such a substance on
their own initiative rather than on the
basis of medical advice from a
practitioner licensed by law to
administer such drugs in the course of
his professional practice; or

e The drug or drugs containing such
a substance are new drugs so related in
their action to a drug or drugs already
listed as having a potential for abuse to
make it likely that the drug will have the
same potentiality for abuse as such
drugs, thus making it reasonable to
assume that there may be significant
diversions from legitimate channels,
significant use contrary to or without
medical advice, or that it has a
substantial capability of creating
hazards to the health of the user or to
the safety of the community.

Of course, evidence of actual abuse of
a substance is indicative that a drug has
a potential for abuse.

In its recommendation, the HHS
analyzed and evaluated data on
marijuana as applied to each of the
above four criteria. The analysis
presented in the recommendation (HHS,
2015) is discussed below:

1. There is evidence that individuals
are taking the drug or drugs containing
such a substance in amounts sufficient
to create a hazard to their health or to
the safety of other individuals or of the
community.
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The HHS stated that some individuals
are taking marijuana in amounts
sufficient to create a hazard to their
health and to the safety of other
individuals and the community. Data
from national databases on actual abuse
of marijuana support the idea that a
large number of individuals use
marijuana. In its recommendation (HHS,
2015), the HHS presented data from the
National Survey on Drug and Health
(NSDUH) of the Substance Abuse and
Mental Health Services Administration
(SAMHSA) and the Monitoring the
Future (MTF) survey of the National
Institute on Drug Abuse (NIDA), and the
DEA has since updated this information.
The most recent data from SAMHSA’s
NSDUH in 2014 reported that marijuana
was the most used illicit drug. Among
Americans aged 12 years and older, an
estimated 22.2 million Americans used
marijuana within the past month
according to the 2014 NSDUH. In 2004,
an estimated 14.6 million individuals
reported using marijuana within the
month prior to the study. The estimated
rates in 2014 thus reflect an increase of
approximately 7.6 million individuals
over a 10-year period. According to the
2013 NSDUH report, an estimated 19.8
million individuals reported using
marijuana. Thus, over a period of one
year (2013 NSDUH-2014 NSDUH), there
was an estimated increase of 2.4 million
individuals in the United States using
marijuana.

The results from the 2015 Monitoring
the Future survey of 8th, 10th, and 12th
grade students indicate that marijuana
was the most widely used illicit drug in
these age groups. Current monthly use
was 6.5% of 8th graders, 14.8% of 10th
graders, and 21.3% of 12th graders. The
Treatment Episode Data Set (TEDS) in
2013 reported that marijuana abuse was
the primary factor in 16.8 percent of
non-private substance-abuse treatment
facility admissions. In 2011, SAMHSA’s
Drug Abuse Warning Network (DAWN)
reported that marijuana was mentioned
in 36.4% (455,668 out of approximately
1.25 million) of illicit drug-related
Emergency Department (ED) visits.

Data on the extent and scope of
marijuana abuse are presented under
Factors 4 and 5 of this analysis.
Discussion of the health effects of
marijuana is presented under Factor 2,
and the assessment of risk to the public
health posed by acute and chronic
marijuana abuse is presented under
Factor 6 of this analysis.

2. There is significant diversion of the
drug or drugs containing such a
substance from legitimate drug
channels.

In accordance with the CSA, the only
lawful source of marijuana in the United

States is that produced and distributed
for research purposes under the
oversight of NIDA and in conformity
with United States obligations under the
Single Convention on Narcotic Drugs.43
The HHS stated that there is a lack of
significant diversion from legitimate
drug sources, but that this is likely due
to high availability of marijuana from
illicit sources. Marijuana is not an FDA-
approved drug product. Neither a New
Drug Application (NDA) nor a Biologics
License Application (BLA) has been
approved for marketing in the United
States. However, the marijuana used for
nonclinical and clinical research
represents a very small amount of the
total amount of marijuana available in
the United States and therefore
information about marijuana diversion
from legitimate sources is limited or not
available.

The DEA notes that the magnitude of
the demand for illicit marijuana is
evidenced by information from a
number of databases presented under
Factor 4. Briefly, marijuana is the most
commonly used illegal drug in the
United States. It is also the most
commonly used illicit drug by American
high schoolers. Marijuana is the most
frequently identified drug in state, local,
and federal forensic laboratories, with
increasing amounts of both domestically
grown and of illicitly smuggled
marijuana.

Given that marijuana has long been
the most widely trafficked and abused
controlled substance in the United
States, and that all aspects of such illicit
activity are entirely outside of the
closed system of distribution mandated
by the CSA, it may well be the case that
there is little thought given to diverting
marijuana from the small supplies
produced for legitimate research
purposes. Thus, the lack of data
indicating diversion of marijuana from
legitimate channels to the illicit market
is not indicative of a lack of potential for
abuse of the drug.

3. Individuals are taking the drug or
drugs containing such a substance on
their own initiative rather than on the
basis of medical advice from a
practitioner licensed by law to
administer such drugs in the course of
his professional practice.

The HHS stated that the FDA has not
evaluated or approved an NDA or BLA
for marijuana for any therapeutic
indication. Consistent with federal law,
therefore, an individual legitimately can
take marijuana based on medical advice
from a practitioner only by participating

43 See 76 FR 51403, 51409-51410 (2011)
(discussing cannabis controls required under the
Single Convention).

in research that is being conducted
under an Investigational New Drug
(IND) application. The HHS noted that
there are several states as well as the
District of Columbia which have passed
laws allowing for individuals to use
marijuana for purported “medical” use
under certain circumstances, but data
are not available yet to determine the
number of individuals using marijuana
under these state laws. Nonetheless,
according to 2014 NSDUH data, 22.2
million American adults currently use
marijuana (SAMHSA, 2015a). Based on
the large number of individuals who use
marijuana and the lack of an FDA-
approved drug product, the HHS
concluded that the majority of
individuals using marijuana do so on
their own initiative rather than by
following medical advice from a
licensed practitioner.

4. The drug or drugs containing such
a substance are new drugs so related in
their action to a drug or drugs already
listed as having a potential for abuse to
make it likely that the drug will have the
same potentiality for abuse as such
drugs, thus making it reasonable to
assume that there may be significant
diversions from legitimate channels,
significant use contrary to or without
medical advice, or that it has a
substantial capability of creating
hazards to the health of the user or to
the safety of the community.

Marijuana and its primary
psychoactive ingredient, A9-THC, are
controlled substances in schedule I
under the CSA.

The HHS stated that one approved,
marketed drug product contains
synthetic A°-THC, also known as
dronabinol, and another approved,
marketed drug product contains a
cannabinoid-like synthetic compound
that is structurally related to A9-THC,
the main active component in
marijuana. Both products are controlled
under the CSA.

Marinol is a schedule IIT drug product
containing synthetic A9-THC
(dronabinol) formulated in sesame oil in
soft gelatin capsules. Marinol was
approved by the FDA in 1985 for the
treatment of nausea and vomiting
associated with cancer chemotherapy in
patients who did not respond to
conventional anti-emetic treatments. In
1992, FDA approved Marinol for the
treatment of anorexia associated with
weight loss in patients with acquired
immunodeficiency syndrome (AIDS).
Marinol was originally placed into
schedule II and later rescheduled to
schedule IIT under the CSA due to the
low reports of abuse relative to
marijuana.
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Cesamet is a drug product containing
the schedule II substance nabilone, a
synthetic substance structurally related
to A9-THC. Cesamet was approved for
marketing by the FDA in 1985 for the
treatment of nausea and vomiting
associated with cancer chemotherapy.
All other naturally occurring
cannabinoids in marijuana and their
synthetic equivalents with similar
chemical structure and pharmacological
activity are already included as
schedule I drugs under the CSA.

B. Abuse Liability Studies

In addition to the indicators suggested
by the CSA’s legislative history, data as
to preclinical and clinical abuse liability
studies, as well as actual abuse,
including clandestine manufacture,
trafficking, and diversion from
legitimate sources, are considered in
this factor.

Abuse liability evaluations are
obtained from studies in the scientific
and medical literature. There are many
preclinical measures of a drug’s effects
that when taken together provide an
accurate prediction of the human abuse
liability. Clinical studies of the
subjective and reinforcing effects in
humans and epidemiological studies
provide quantitative data on abuse
liability in humans and some indication
of actual abuse trends. Both preclinical
and clinical studies have clearly
demonstrated that marijuana and A®-
THC possess the attributes associated
with drugs of abuse: They function as a
positive reinforcer to maintain drug-
seeking behavior, they function as a
discriminative stimulus, and they have
dependence potential.

Preclinical and most clinical abuse
liability studies have been conducted
with the psychoactive constituents of
marijuana, primarily A9-THC and its
metabolite, 11-hydroxy-A9-THC. A®-
THC'’s subjective effects are considered
to be the basis for marijuana’s abuse
liability. The following studies provide
a summary of that data.

1. Preclinical Studies

A9-THC, the primary psychoactive
component in marijuana, is an effective
reinforcer in laboratory animals,
including primates and rodents, as these
animals will self-administer A9-THC.
These animal studies both predict and
support the observations that A°>-THC,
whether smoked as marijuana or
administered by other routes, produces
reinforcing effects in humans. Such
reinforcing effects can account for the
repeated abuse of marijuana.

a. Drug Discrimination Studies

The drug discrimination paradigm is
used as an animal model of human
subjective effects (Solinas et al., 2006)
and is a method where animals are able
to indicate whether a test drug is able
to produce physical or psychological
changes similar to a known drug of
abuse. Animals are trained to press one
bar (in an operant chamber) when they
receive a known drug of abuse and
another bar when they receive a
placebo. When a trained animal receives
a test drug, if the drug is similar to the
known drug of abuse, it will press the
bar associated with the drug.

Discriminative stimulus effects of A9-
THC have specificity for the
pharmacological effects of cannabinoids
found in marijuana (Balster and
Prescott, 1992; Browne and Weissman,
1981; Wiley et al., 1993; Wiley et al.,
1995). As mentioned by the HHS, the
discriminative stimulus effects of
cannabinoids appear to be unique
because abused drugs of other classes
including stimulants, hallucinogens,
opioids, benzodiazepines, barbiturates,
NMDA antagonists, and antipsychotics
do not fully substitute for A°-THC.

Laboratory animals including
monkeys (McMahon et al., 2009), mice
(McMahon et al., 2008), and rats (Gold
et al., 1992) are able to discriminate
cannabinoids from other drugs and
placebo. The major active metabolite of
A9-THC, 11-hydroxy-A9-THC,
generalizes to A%-THC (Browne and
Weissman, 1981). In addition, according
to the HHS, twenty-two other
cannabinoids found in marijuana also
substitute for A9-THC. At least one
cannabinoid, CBD, does not substitute
for AS-THC in rats (Vann et al., 2008).

b. Self-Administration Studies

Animal self-administration behavior
associated with a drug is a commonly
used method for evaluating if the drug
produces rewarding effects and for
predicting abuse potential (Balster,
1991; Balster and Bigelow, 2003). Drugs
that are self-administered by animals are
likely to produce rewarding effects in
humans. As mentioned in the HHS
review document, earlier attempts to
demonstrate self-administration of A9-
THC were unsuccessful and confounded
by diet restrictions, animal restraint,
and known analgesic activity of AS-THC
at testing doses (Tanda and Goldberg,
2003; Justinova et al., 2003). Self-
administration of A%-THC was first
demonstrated by Tanda et al. (2000).
Tanda et al. (2000) showed that squirrel
monkeys that were initially trained to
self-administer cocaine (30 ug/kg, i.v.)
self-administered 2 pug/kg A9-THC (i.v.)

and at a rate of 30 injections per one
hour session. Tanda et al. (2000) used a
lower dose of A9-THC that was rapidly
delivered (0.2 ml injection over 200 ms)
than in previous self-administration
studies such that analgesic activity of
A9-THC was not a confounding factor.
The authors also stated that the doses
were comparable to those doses used by
humans who smoke marijuana. A CB1
receptor antagonist (SR141716) blocked
this rewarding effect of THC.

Justinova et al. (2003) were able to
demonstrate self-administration of A®-
THC in drug-naive squirrel monkeys (no
previous exposure to other drugs). The
authors tested the monkeys with several
doses of A%-THC (1, 2, 4, 8, and 16 ug/
kg, i.v.) and found that the maximal
rates of self-administration were
observed with the 4 pug/kg/infusion.
Subsequently, Braida et al. (2004)
reported that rats will self-administer
A9-THC when delivered
intracerebroventricularly (i.c.v.), but
only at the lowest doses tested (0.01—
0.02 pg/infusion, i.c.v.).

Self-administration behavior with A9-
THC was found to be antagonized in rats
and squirrel monkeys by rimonabant
(SR141716A, CB1 antagonist) and the
opioid antagonists (naloxone and
naltrexone) (Tanda et al., 2000; Braida et
al., 2004; Justinova et al., 2004).

c. Conditioned Place Preference Studies

Conditioned place preference (CPP) is
a behavioral assay where animals are
given the opportunity to spend time in
two distinct environments: one where
they previously received a drug and one
where they received a placebo. If the
drug is reinforcing, animals in a drug-
free state will choose to spend more
time in the environment paired with the
drug when both environments are
presented simultaneously.

CPP has been demonstrated with
A9-THC in rats but only at low doses
(0.075-1.0 mg/kg, i.p.; Braida et al.,
2004). Rimonabant (0.25-1.0 mg/kg, i.p.)
and naloxone (0.5-2.0 mg/kg, i.p.)
antagonized A9-THC-mediated CPP
(Braida et al., 2004). However, in
another study with rats, rimonabant was
demonstrated to induce CPP at doses
ranging from 0.25-3.0 mg/kg (Cheer et
al., 2000). Mice without p-opioid
receptors did not exhibit CPP to A®-THC
(paired with 1 mg/kg A9-THC, i.p.)
(Ghozland et al., 2002).

2. Clinical Studies

In its scientific review (HHS, 2015),
the HHS provided a list of common
subjective psychoactive responses to
cannabinoids based on information from
several references (Adams and Martin,
1996; Gonzalez, 2007; Hollister, 1986;
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Hollister, 1988; Institute of Medicine,
1982). Furthermore, Maldonado (2002)
characterized these subjective responses
as pleasurable to most humans and are
generally associated with drug-seeking
and/or drug-taking. Later studies
(Scherrer et al., 2009; Zeiger et al., 2010)
reported that high levels of positive
psychoactive effects correlate with
increased marijuana use, abuse, and
dependence. The list of the common
subjective psychoactive effects provided
by the HHS (HHS, 2015) is presented
below:

(1) Disinhibition, relaxation,
increased sociability, and talkativeness.

(2) Increased merriment and appetite,
and even exhilaration at high doses.

(3) Enhanced sensory perception,
which can generate an increased
appreciation of music, art, and touch.

(4) Heightened imagination, which
can lead to a subjective sense of
increased creativity.

(5) Initial dizziness, nausea,
tachycardia, facial flushing, dry mouth,
and tremor.

(6) Disorganized thinking, inability to
converse logically, time distortions, and
short-term memory impairment.

(7) Ataxia and impaired judgment,
which can impede driving ability or lead
to an increase in risk-taking behavior.

(8) Illusions, delusions, and
hallucinations that intensify with higher
doses.

(9) Emotional lability, incongruity of
affect, dysphoria, agitation, paranoia,
confusion, drowsiness, and panic
attacks, which are more common in
inexperienced or high-dosed users.

The HHS mentioned that marijuana
users prefer higher concentrations of the
principal psychoactive component (A®-
THC) over lower concentrations. In a
clinical study with marijuana users (n =
12, usage ranged from once a month to
4 times a week), subjects were given a
choice of 1.95% A°-THC marijuana or
0.63% A9-THC marijuana after sampling
both marijuana cigarettes in two choice
sessions. The marijuana cigarette with
high THC was chosen in 21 out of 24
choice sessions or 87.5% of the time
(Chait and Burke, 1994). Furthermore,
in a double-blind study, frequent
marijuana users (n = 11, usage at least
2 times per month with at least 100
occasions) when given a low-dose of
oral A9-THC (7.5 mg) were able to
distinguish the psychoactive effects
better than occasional users (n = 10, no
use within the past 4 years with 10 or
fewer lifetime uses) and also
experienced fewer sedative effects (Kirk
and de Wit, 1999).

Marijuana has also been recognized
by scientific experts to have withdrawal
symptoms (negative reinforcement)

following moderate and heavy use. As
discussed further in Factor 7, the DEA
notes that the American Psychiatric
Association’s (APA) Diagnostic and
Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5) included a list of
withdrawal symptoms following
marijuana [cannabis] use (DSM-5,
2013).

C. Actual Abuse of Marijuana—National
Databases Related to Marijuana Abuse
and Trafficking

Marijuana continues to be the most
widely used illicit drug. Evidence of
actual abuse can be defined by
episodes/mentions in databases
indicative of abuse/dependence. The
HHS provided in its recommendation
(HHS, 2015) information relevant to
actual abuse of marijuana including data
results from the National Survey on
Drug Use and Health (NSDUH), a
Monitoring the Future (MTF) survey,
the Drug Abuse Warning Network
(DAWN), and the Treatment Episode
Data Set (TEDS). These data sources
provide quantitative information on
many factors related to abuse of a
particular substance, including
incidence and patterns of use, and
profile of the abuser of specific
substances. The DEA is providing
updated information from these
databases in this discussion. The DEA
also includes data on trafficking and
illicit availability of marijuana from
DEA databases including the National
Forensic Laboratory Information System
(NFLIS) and the National Seizure
System (NSS), formerly the Federal-
wide Drug Seizure System (FDSS), as
well as other sources of data specific to
marijuana, including the Potency
Monitoring Project and the Domestic
Cannabis Eradication and Suppression
Program (DCE/SP).

1. National Survey on Drug Use and
Health (NSDUH)

The National Survey on Drug Use and
Health (NSDUH) is conducted annually
by the Department of Health and Human
Service’s Substance Abuse and Mental
Health Services Administration
(SAMHSA). SAMHSA is the primary
source of estimates of the prevalence
and incidence of pharmaceutical drugs,
illicit drugs, alcohol, and tobacco use in
the United States. The survey is based
on a nationally representative sample of
the civilian, non-institutionalized
population 12 years of age and older.
The survey excludes homeless people
who do not use shelters, active military
personnel, and residents of institutional
group quarters such as jails and
hospitals.

According to the 2014 NSDUH report,
marijuana was the most commonly used
and abused illicit drug. That data
showed that there were 22.2 million
people who were past month users
(8.4%) among those aged 12 and older
in the United States. (Note: NSDUH
figures on marijuana use include
hashish use; the relative proportion of
hashish use to marijuana use is very
low). Marijuana had the highest rate of
past-year dependence or abuse in 2014.
The NSDUH report estimates that 3.0
million people aged 12 or older used an
illicit drug for the first time in 2014; a
majority (70.3%) of these past year
initiates reported that their first drug
used was marijuana. Among those who
began using illicit drugs in the past year,
65.6%, 70.3%, and 67.6% reported
marijuana as the first illicit drug
initiated in 2012, 2013, and 2014
respectively. In 2014, the average age of
marijuana initiates among 12- to 49-
year-olds was 18.5 years. These usage
rates and demographics are relevant in
light of the risks presented.

Marijuana had the highest rate of past
year dependence or abuse of any illicit
drug in 2014. The 2014 NSDUH report
stated that 4.2 million persons were
classified with substance dependence or
abuse of marijuana in the past year
(representing 1.6% of the total
population aged 12 or older, and 59.0%
of those classified with illicit drug
dependence or abuse) based on criteria
specified in the Diagnostic and
Statistical Manual of Mental Disorders,
4th edition (DSM-1V).

Among past year marijuana users age
12 or older, 18.5% used marijuana on
300 or more days within the previous 12
months in 2014. This translates into 6.5
million people using marijuana on a
daily or almost daily basis over a 12-
month period, significantly more than
the estimated 5.7 million daily or almost
daily users in just the year before.
Among past month marijuana users,
41.6% (9.2 million) used the drug on 20
or more days in the past month, a
significant increase from the 8.1 million
who used marijuana 20 days or more in
2013.

2. Monitoring the Future (MTF)

Monitoring the Future (MTF) is an
ongoing study which is funded under a
series of investigator-initiated
competing research grants from the
National Institute on Drug Abuse
(NIDA). MTF tracks drug use trends
among American adolescents in the 8th,
10th, and 12th grades. According to its
2015 survey results, marijuana was the
most commonly used illicit drug, as was
the case in previous years.
Approximately 6.5% of 8th graders,
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14.8% of 10th graders, and 21.3% of
12th graders surveyed in 2015 reported
marijuana use during the past month
prior to the survey. A number of high
school students in 2015 also reported
daily use in the past month, including
1.1%, 3.0%, and 6.0% of 8th, 10th, and
12th graders, respectively.

3. Drug Abuse Warning Network
(DAWN), Emergency Department (ED)
Visits

The Drug Abuse Warning Network
(DAWN) is a public health surveillance
system that monitors drug-related
hospital emergency department (ED)
visits to track the impact of drug use,
misuse, and abuse in the United States.
For the purposes of DAWN, the term
“drug abuse” applies if the following
conditions are met: (1) The case
involved at least one of the following:
use of an illegal drug, use of a legal drug
contrary to directions, or inhalation of a
non-pharmaceutical substance; and (2)
the substance was used for one of the
following reasons: because of drug
dependence, to commit suicide (or
attempt to commit suicide), for
recreational purposes, or to achieve
other psychic effects. Importantly, many
factors can influence the estimates of ED
visits, including trends in overall use of
a substance as well as trends in the
reasons for ED usage. For instance, some
drug users may visit EDs for life-
threatening issues while others may
visit to seek care for detoxification
because they needed certification before
entering treatment. Additionally,
DAWN data do not distinguish the drug
responsible for the ED visit from other
drugs that may have been used
concomitantly. As stated in a DAWN
report, “Since marijuana/hashish is
frequently present in combination with
other drugs, the reason for the ED visit
may be more relevant to the other
drug(s) involved in the episode.”

In 2011, marijuana was involved in
455,668 ED visits out of 2,462,948 total

ED visits involving all abuse or misuse
in the United States and out of 1.25
million visits involving abuse or misuse
of illicit drugs (excluding alcohol-
related visits), as estimated by DAWN.
This is lower than the number of ED
visits involving cocaine (505,224) and
higher than the number of ED visits
involving heroin (258,482) and
stimulants (e.g., amphetamine,
methamphetamine) (159,840). Visits
involving the other major illicit drugs,
such as MDMA, GHB, LSD and other
hallucinogens, PCP, and inhalants, were
much less frequent, comparatively.

In young patients, marijuana is the
illicit drug most frequently involved in
ED visits, according to DAWN estimates,
with 240.2 marijuana-related ED visits
per 100,000 population ages 12 to 17,
443.8 per 100,000 population ages 18 to
20, and 446.9 per 100,000 population
ages 21 to 24.

4. Treatment Episode Data Set (TEDS)
System

The Treatment Episode Data Set
(TEDS) system is part of the SAMHSA
Drug and Alcohol Services Information
System and is a national census of
annual admissions to state licensed or
certified, or administratively tracked,
substance abuse treatment facilities. The
TEDS system contains information on
patient demographics and substance
abuse problems of admissions to
treatment for abuse of alcohol and/or
drugs in facilities that report to state
administrative data systems. For this
database, the primary substance of
abuse is defined as the main substance
of abuse reported at the time of
admission. TEDS also allows for the
recording of two other substances of
abuse (secondary and tertiary).

In 2011, the TEDS system included
1,928,792 admissions to substance
abuse treatment; in 2012 there were
1,801,385 admissions; and in 2013 there
were 1,683,451 admissions. Marijuana/
hashish was the primary substance of

abuse for 18.3% (352,397) of admissions
in 2011; 17.5% (315,200) in 2012; and
16.8% (281,991) in 2013. Of the 281,991
admissions for marijuana/hashish
treatment in 2013, 24.3% used
marijuana/hashish daily. Among those
treated for marijuana/hashish as the
primary substance in 2013, 27.4% were
ages 12 to 17 years and 29.7% were ages
18 to 24 years. Those admitted for
marijuana/hashish were mostly male
(72.6%) and non-Hispanic (82.2%).
Non-hispanic whites (43.2%)
represented the largest ethnic group of
marijuana admissions.

5. Forensic Laboratory Data

Data on marijuana seizures from
federal, state, and local forensic
laboratories have indicated that there is
significant trafficking of marijuana. The
National Forensic Laboratory System
(NFLIS) is a program sponsored by the
Drug Enforcement Administration’s
Office of Diversion Control. NFLIS
systematically collects drug
identification results and associated
information from drug exhibits
encountered by law enforcement and
analyzed in federal, state, and local
forensic laboratories. NFLIS is a
comprehensive information system that
includes data from 278 individual
forensic laboratories that report more
than 91% of the drug caseload in the
U.S. NFLIS captures data for all drugs
and chemicals identified and reported
by forensic laboratories. More than
1,700 unique substances are represented
in the NFLIS database.

Data from NFLIS showed that
marijuana was the most frequently
identified drug in federal, state, and
local laboratories from January 2004
through December 2014. Marijuana
accounted for between 29.47% and
34.84% of all drug exhibits analyzed
annually during that time frame (Table
1).
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Table 1. NFLIS Federal, State and Local Forensic Laboratory Data of Marijuana
Reports (other than hashish)

Year Reports Percent of Total Reports
2004 454,582 34.42%
2005 483,134 32.53%
2006 520,060 32.55%
2007 525,668 33.66%
2008 526,420 34.07%
2009 536,888 34.30%
2010 544,418 34.91%
2011 495,937 33.42%
2012 485,591 32.02%
2013 452,839 30.70%
2014 432,989 29.27%
2015* 341,162 26.73%

NFLIS database queried 03-23-2016, by date of submission, all drugs reported
*2015 data are still being reported to NFLIS due to normal lag time.

Since 2004, the total number of Federal Bureau of Investigation, United  clandestine laboratory and contraband
reports of marijuana and the amount of  States Customs and Border Protection, (chemicals and precursors, currency,
marijuana encountered federally has and United States Immigration and drugs, equipment and weapons). FDSS
remained high (see data from Federal- Customs Enforcement. It also records reports total federal drug seizures [in
wide Drug Seizure System and Domestic maritime seizures made by the United kilograms (kg)] of substances such as
Cannabis Eradication and Suppression  States Coast Guard. Drug seizures made  cocaine, heroin, MDMA,

Program below). by other Federal agencies are included methamphetamine, and cannabis
6. Federal-Wide Drug Seizure System in the FDSS database when drug (marijuana and hashish). The yearly
evidence custody is transferred to one of volume of cannabis seized (Table 2),

The Federal-wide Drug Seizure

System (FDSS) contains information the agencies identified above. FDSS is consistently exceeding a thousand
about drug seizures made within the now incorporated into the National metric tons per year, shows that
jurisdiction of the United States by the Seizure System (NSS), which is a cannabis is very widely trafficked in the
Drug Enforcement Administration, the repository for information on United States.

Table 2. Total Federal Seizures of Cannabis (Expressed in Kg)
(Source: NSS, U.S. Seizures, EPIC System Portal, queried 08-05-2015)

2010 2011 2012 2013 2014
Cannabis 4,071,328 | 3,622,256 | 2,756,439 | 2,622,494 | 1,768,277
Marijuana 4,070,850 | 3,621,322 | 2,754,457 | 2,618340 | 1,767,741

Hashish 478 934 1,982 4,154 536
7. Potency Monitoring Project A9-THC concentrations of marijuana, the percentage of A9-THC increased
. ) o hashish and hash oil samples provided  from 1995 to 2010 with an average THC
The UmVGT.SItY. of Mls§1551pp1 s by DEA regional laboratories and by content of 3.75% in 1995 and 9.53% in
Potency Monitoring Project (PMP), state and local police agencies. After 2010. In examining marijuana samples
through a contract with the National 2010, PMP has analyzed only marijuana  only provided by DEA laboratories, the
Institute on Drug Abuse (NIDA), samples provided by DEA regional average A%-THGC content was 3.96% in

analyzes and compiles data on the laboratories. As indicated in Figure 1, 1995 in comparison to 11.16% in 2015.
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Figure 1. Average Percentage of A>-THC in Samples of Seized Marijuana (1995 —

2015)*

(Source: The University of Mississippi Potency Monitoring Program,

Quarterly Report # 131)
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*PMP discontinued analysis of state samples after 2010.
**Data for 2015 are incomplete. Figure 1 contains percentage of A°-THC data through Dec. 22. Due to lack
of funding, 4,177 samples haven’t yet been analyzed.

8. The Domestic Cannabis Eradication
and Suppression Program

The Domestic Cannabis Eradication
and Suppression Program (DCE/SP) was
established in 1979 to reduce the supply
of domestically cultivated marijuana in
the United States. The program was
designed to serve as a partnership
between federal, state, and local

agencies. Only California and Hawaii
were active participants in the program
at its inception. However, by 1982 the
program had expanded to 25 states and
by 1985 all 50 states were participants.
Cannabis is cultivated in remote
locations and frequently on public lands
and illicitly grown in all states. Data
provided by the DCE/SP (Table 3) show

that in the United States in 2014, there
were 3,904,213 plants eradicated in
outdoor cannabis cultivation areas
compared to 2,597,798 plants in 2000.
Significant quantities of marijuana were
also eradicated from indoor cultivation
operations. There were 396,620 indoor
plants eradicated in 2014 compared to
217,105 eradicated in 2000.
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Table 3. Domestic Cannabis Eradication, OQutdoor and Indoor Plants

Seized, 2000-2014 (Source: Domestic Cannabis Eradication/Suppression Program)

2000 2001 2002 2003 2004
Outdoor | 2,597,798 3,068,632 3,128,800 3,427,923 2,996,144
Indoor 217,105 236,128 213,040 223,183 203,896

Total 2,814,903 3,304,760 3,341,840 3,651,106 3,200,040
2005 2006 2007 2008 2009
Outdoor | 3,938,151 4,830,766 6,599,599 7,562,322 9,980,038
Indoor 270,935 400,892 434,728 450,986 414,604
Total 4,209,086 5,231,658 7,034,327 8,013,308 | 10,394,642
2010 2011 2012 2013 2014
Outdoor | 9,866,766 6,226,288 3,631,582 4,033,513 3,004,213
Indoor 462,419 509,231 302,377 361,727 396,620
Total | 10329185 | 6,735,519 3,933,959 4,395,240 4,300,833

The recent statistics from these
various surveys and databases show that
marijuana continues to be the most
commonly used illicit drug, with
considerable rates of heavy abuse and
dependence. They also show that
marijuana is the most readily available
illicit drug in the United States.

Petitioners’ Major Comment in Relation
to Factor 1 and the Government’s
Responses

(1) The petitioner states on pages 1—
2 of the petition that “/pJure THC
(Marinol), the primary psychoactive
ingredient in marijuana has been placed
in Schedule III. However, unlike
Marinol, marijuana has other
cannabinoids that help to mitigate the
psychoactive effects of THC and reduce
the potential for abuse. Therefore, the
THC in marijuana can not have the high
potential for abuse required for
placement in Schedule 1.”

First, the petitioners failed to review
the indicators of abuse potential, as
discussed in the legislative history of
the CSA. The petitioners did not use
data on marijuana usage, diversion,
psychoactive properties, and
dependence in their evaluation of
marijuana abuse potential. The HHS and
the DEA discuss those indicators above
in this factor. HHS’s evaluation of the
full range of data led HHS and DEA to
conclude that marijuana has a high
potential for abuse.

Second, the HHS indicated that
modulating effects of the other
cannabinoids in marijuana on A%-THC
have not been demonstrated in
controlled studies. Specifically, HHS
concluded in its 8-factor analysis that

“any possible mitigation of delta-9-
THC'’s psychoactive effects by CBD will
not occur for most marijuana users.”

Marinol was rescheduled from
schedule II to schedule III on July 2,
1999 (64 FR 35928, DEA 1999). In
assessing Marinol, HHS compared
Marinol to marijuana on several aspects
of abuse potential and found that major
differences between the two, such as
formulation, availability, and usage,
contribute to differences in abuse
potential. The psychoactive effects from
smoking are generally more rapid and
intense that those that occur through
oral administration (HHS, 2015; Wesson
and Washburn, 1990; Hollister and
Gillespie, 1973). Therefore, as
concluded by both the HHS and the
DEA, the delayed onset of action and
longer duration of action from an oral
dose of Marinol may contribute in
limiting the abuse potential of Marinol
relative to marijuana, which is most
often smoked. The HHS also stated that
the extraction and purification of
dronabinol from the encapsulated
sesame oil mixture of Marinol is highly
complex and difficult and that the
presence of sesame oil mixture may
preclude the smoking of Marinol-laced
cigarettes.

Additionally, the FDA approved a
New Drug Application (NDA) for
Marinol, indicating a legitimate medical
use for Marinol in the United States and
allowing for Marinol to be rescheduled
into schedule II and subsequently into
schedule IIT of the CSA. The HHS
mentioned that marijuana and Marinol
differ on a wide variety of factors and
these differences are major reasons for

differential scheduling of marijuana and
Marinol. Marijuana, as discussed more
fully in Factors 3 and 6, does not have

a currently accepted medical use in the
United States, is highly abused, and has
a lack of accepted safety.

Finally, the DEA notes that under the
CSA, for a substance to be placed in
schedule IT, ITI, IV, or V, it must have a
currently accepted medical use in
treatment in the United States.4* As
DEA has previously stated, Congress
established only one schedule, schedule
I, for drugs of abuse with “no currently
accepted medical use in treatment in the
United States.” 76 FR 40552 (2011).
Thus, any attempt to compare the
relative abuse potential of schedule I
substance to that of a substance in
another schedule is inconsequential
since a schedule I substance must
remain in schedule I until it has been
found to have a currently accepted
medical use in treatment in the United
States.

Factor 2: Scientific Evidence of the
Drug’s Pharmacological Effects, if
Known

The HHS stated that there are large
amounts of scientific data on the
neurochemistry, mechanistic effects,
toxicology, and pharmacology of
marijuana. A scientific evaluation, as
conducted by the HHS and the DEA, of
marijuana’s neurochemistry, human and
animal behavioral pharmacology,
central nervous system effects, and
other pharmacological effects (e.g.
cardiovascular, immunological effects)
is presented below.

44 See Americans for Safe Access, 706 F.3d at 440.
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Neurochemistry

Marijuana contains numerous
constituents such as cannabinoids that
have a variety of pharmacological
actions. The HHS stated that different
marijuana samples derived from various
cultivated strains may differ in their
chemical constituents including A°-THC
and other cannabinoids. Therefore
marijuana products from different
strains will have different biological and
pharmacological effects. The chemical
constituents of marijuana are discussed
further in Factor 3.

The primary site of action for
cannabinoids such as A°-THC is at the
cannabinoid receptor. Two cannabinoid
receptors, CB1 and CB2, have been
identified and characterized (Battista et
al., 2012; Piomelli, 2005) and are G-
protein-coupled receptors. Activation of
these inhibitory G-protein-coupled
receptors inhibits adenylate cyclase
activity, which prevents conversion of
ATP to cyclic AMP. Cannabinoid
receptor activation also results in
inhibition of N- and P/Q-type calcium
channels and activates inwardly
rectifying potassium channels (Mackie
et al., 1995; Twitchell et al., 1997). The
HHS mentioned that inhibition of N-
type calcium channels decreases
neurotransmitter release and this may
be the underlying mechanism in the
ability of cannabinoids to inhibit
acetylcholine, norepinephrine and
glutamate from specific areas of the
brain. These cellular actions may
underlie the antinociceptive and
psychoactive effects of cannabinoids.
A9-THC acts as an agonist at
cannabinoid receptors.

CB1 receptors are primarily found in
the central nervous system and are
located mainly in the basal ganglia,
hippocampus and cerebellum of the
brain (Howlett et al., 2004). CB1
receptors are also located in peripheral
tissues such as the immune system (De
Petrocellis and Di Marzo, 2009), but the
concentration of CB1 receptors there is
considerably lower than in the central
nervous system (Herkenham et al., 1990;
1992). CB2 receptors are found
primarily in the immune system and
predominantly in B lymphocytes and
natural killer cells (Bouaboula et al.,
1993). CB2 receptors are also found in
the central nervous system, primarily in
the cerebellum and hippocampus (Gong
et al., 2006).

Two endogenous ligands to the
cannabinoid receptors, anandamide and
arachidonyl glycerol (2-AG), were
identified in 1992 (Devane et al., 1992)
and 1995 (Mechoulam et al., 1995),
respectively. Anandamide is a low-
efficacy agonist (Brievogel and Childers,

2000) and 2—-AG is a high efficacy
agonist (Gonsiorek et al., 2000) to the
cannabinoid receptors. These
endogenous ligands are present in both
the central nervous system and in the
periphery (HHS, 2015).

A9-THC and cannabidiol (CBD) are
two of the major cannabinoids in
marijuana. A9-THC is the major
psychoactive cannabinoid (Wachtel et
al., 2002). A°-THC has similar affinity
for CB1 and CB2 receptors and acts as
a weak agonist at CB2 receptors. The
HHS indicated that activation of CB1
receptors mediates psychotropic effects
of cannabinoids. CBD has low affinity
for both CB1 and CB2 receptors. CBD
has antagonistic effects at CB1 receptors,
and some inverse agonistic properties at
CB2 receptors.

Animal Behavioral Effects

Animal abuse potential studies (drug
discrimination, self-administration,
conditioned place preference) are
discussed more fully in Factor 1.
Briefly, it was consistently
demonstrated that A9-THC, the primary
psychoactive component in marijuana,
and other cannabinoids in marijuana
have a distinct drug discriminative
profile. In addition, animals self-
administer AS-THC, and A9-THC in low
doses produces conditioned place
preference.

Central Nervous System Effects
Psychoactive Effects

The clinical psychoactive effects of
marijuana are discussed more fully in
Factor 1. Briefly, the psychoactive
effects from marijuana use are
considered pleasurable and associated
with drug-seeking or drug-taking (HHS,
2015; Maldonado, 2002). Further, it was
noted by HHS that marijuana users
prefer higher concentrations of the
principal psychoactive component (A®-
THC) over lower concentrations (HHS,
2015).

Studies have evaluated psychoactive
effects of THC in the presence of high
CBD, CBC, or CBN ratios. Even though
some studies suggest that CBD may
decrease some of A9-THC’s psychoactive
effects, the HHS found that the ratios of
CBD to A%-THC administered in the
studies were not comparable to the
amounts found in marijuana used by
most people (Dalton et al., 1976; Karniol
et al., 1974; Zwardi et al., 1982). In fact,
the CBD ratios in these studies are
significantly higher than the CBD found
in most marijuana currently found on
the streets (Mehmedic et al., 2010). HHS
indicated that most of the marijuana
available on the street has a high THC
and low CBD content and therefore any

lessening of THC’s psychoactive effects
by CBD will not occur for most
marijuana users (HHS, 2015). Dalton et
al. (1976) reported that when volunteers
smoked cigarettes with a ratio of 7 CBD
to 1 A9-THC (0.15 mg/kg CBD and 0.025
mg/kg A9-THC), there was a significant
decrease in ratings of acute subjective
effects and achieving a “high” in
comparison to smoking A?-THC alone.
In oral administration studies, the
subjective effects and anxiety produced
by combination of CBD and THC in a
ratio of at least 1:2 CBD to A°-THC (15,
30, 60 mg CBD to 30 mg A®-THC;
Karniol et al., 1974) or a ratio of 2:1 CBD
to A9-THC (1 mg/kg CBD to 0.5 mg/kg
AS-THC; Zuardi et al., 1982) are less
than those produced by AS-THC
administered alone.

In one study (Ilan et al., 2005), the
authors calculated the naturally
occurring concentrations of CBC and
CBD in marijuana cigarettes with either
1.8 or 3.6% A9-THC by weight. The
authors varied the concentrations of
CBC and CBD for each concentration of
A9-THC in the marijuana cigarettes.
Administrations in healthy marijuana
users (n=23) consisted of either: (1) Low
CBC (0.1% by weight) and low CBD
(0.2% by weight); (2) high CBC (0.5% by
weight) and low CBD; (3) low CBC and
high CBD (1.0% by weight); or 4) high
CBC and high CBD and the users were
divided into low A9-THC (1.8% by
weight) and high A°-THC (3.6% by
weight) groups. Subjective psychoactive
effects were significantly greater for all
groups in comparison to placebo and
there were no significant differences in
effects among the treatments (Ilan et al.,
2005).

The HHS also referred to a study with
A9-THC and cannabinol (CBN) (Karniol
et al., 1975). In this study, oral
administration of either 12.5, 25, or 50
mg CBN combined with 25 mg A9-THC
(ratio of at least 1:2 CBN to A9-THC)
significantly increased subjective
psychoactive ratings of A9-THC
compared to A9-THC alone (Karniol et
al., 1975).

Behavioral Impairment

Several factors may influence
marijuana’s behavioral effects including
the duration (chronic or short term),
frequency (daily, weekly, or
occasionally), and amount of use (heavy
or moderate). Researchers have
examined how long behavioral
impairments persist following chronic
marijuana use. These studies used self-
reported histories of exposure duration,
frequency, and amount of marijuana
use, and administered several
performance and cognitive tests at
different time points following
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marijuana abstinence. According to
HHS, behavioral impairments may
persist for up to 28 days of abstinence
in chronic marijuana users.

Psychoactive effects of marijuana can
lead to behavioral impairment including
cognitive decrements and decreased
ability to operate motor vehicles (HHS,
2015). Block et al. (1992) evaluated
cognitive measures in 48 healthy male
subjects following smoking a marijuana
cigarette that contained 2.57% or 19 mg
A9-THC by weight or placebo. Each
subject participated in eight sessions
(four sessions with marijuana; four
sessions with placebo) and several
cognitive and psychomotor tests were
administered (e.g. verbal recall, facial
recognition, text learning, reaction
time). Marijuana significantly impaired
performances in most of these cognitive
and psychomotor tests (Block et al.,
1992).

Ramaekers et al. (2006) reported that
in 20 recreational users of marijuana,
acute administration of 250 pug/kg and
500 ug/kg A%-THC in smoked marijuana
resulted in dose-dependent impairments
in cognition, motor impulsivity, motor
control (tracking impairments), and risk
taking. In another study (Kurzthaler et
al., 1999), when 290 ug/kg A9-THC was
administered via a smoked marijuana
cigarette in 30 healthy volunteers with
no history of substance abuse there were
significant impairments of motor speed
and accuracy. Furthermore,
administration of 3.95% A°-THC in a
smoked marijuana cigarette increased
the latency in a task of simulated
braking in a vehicle (Liguori et al.,
1998). The HHS noted that the motor
impairments reported in these studies
(Kurzthaler et al., 1999; Liguori et al.,
1998) are critical skills needed for
operating a vehicle.

As mentioned in the HHS document,
some studies examined the persistence
of the behavioral impairments
immediately after marijuana
administration. Some of marijuana’s
acute effects may still be present for at
least 24 hours after the acute
psychoactive effects have subsided. In a
brief communication, Heishmann et al.
(1990) reported that there were
cognitive impairments (digit recall and
arithmetic tasks) in two out of three
experienced marijuana smokers for 24
hours after smoking marijuana cigarettes
containing 2.57% A9-THC. However,
Fant et al. (1998) evaluated subjective
effects and performance measures for up
to 25 hours in 10 healthy males after
exposure to either 1.8% or 3.6% A9-THC
in marijuana cigarettes. Peak
decrements in subjective and
performance measures were noted
within 2 hours of marijuana exposure

but there were minimal residual
alterations in subjective or performance
measures at 23—-25 hours after exposure.

Persistence of behavioral impairments
following repeated and chronic use of
marijuana has also been investigated
and was reviewed in the HHS document
(HHS, 2015). In particular, researchers
examined how long behavioral
impairments last following chronic
marijuana use. In studies examining
persistence of effects in chronic and
heavy marijuana users, there were
significant decrements in cognitive and
motor function tasks in all studies of up
to 27 days, and in most studies at 28
days (Solowij et al., 2002; Messinis et
al., 2006; Lisdahl and Price, 2012; Pope
et al., 2002; Bolla et al., 2002; Bolla et
al., 2005). In studies that followed heavy
marijuana users for longer than 28 days
and up to 20 years of marijuana
abstinence, cognitive and psychomotor
impairments were no longer detected
(Fried et al., 2005; Lyons et al., 2004;
Tait et al., 2011). For example, Fried et
al. (2005) reported that after 3 months
of abstinence from marijuana, any
deficits in intelligence (IQ), memory,
and processing speeds following heavy
marijuana use were no longer observed
(Fried et al., 2005). In a meta-analysis
that examined non-acute and long-
lasting effects of marijuana, any deficits
in neurocognitive performance that
were observed within the first month
were no longer apparent after
approximately one month of abstinence
(Schreiner and Dunn, 2012). HHS
further notes that in moderate marijuana
users deficits in decision-making skills
were not observed after 25 days of
abstinence and additionally IQ,
immediate memory and delayed
memory skills were not significantly
impacted as observed with heavy and
chronic marijuana users (Fried et al.,
2005; HHS, 2015)

As mentioned in the HHS document
(HHS, 2015), the intensity and
persistence of neurological impairment
from chronic marijuana use also may be
dependent on the age of first use. In two
separate smaller scale studies (less than
100 participants per exposure group),
Fontes et al. (2011) and Gruber et al.
(2012) compared neurological function
in early onset (chronic marijuana use
prior to age 15 or 16) and late onset
(chronic marijuana use after age 15 or
16) heavy marijuana users and found
that there were significant deficits in
executive neurological function in early
onset users which were not observed or
were less apparent in late onset users.
In a prospective longitudinal birth
cohort study following 1,037
individuals (Meier et al., 2012), a
significant decrease in IQ and

neuropsychological performance was
observed in adolescent-onset users and
persisted even after abstinence from
marijuana for at least one year.
However, Meier et al (2012) reported in
there was no significant change in IQ in
adult-onset users.

The HHS noted that there is some
evidence that the severity of the
persistent neurological impairments
may also be due in part to the amount
of marijuana usage. In the study
mentioned above, Gruber et al. (2012)
found that the early onset users
consumed three times as much
marijuana per week and used it twice as
often as late onset users. Meier et al.
(2012) reported in their study,
mentioned above, that there was a
correlation between IQ deficits in
adolescent onset users and the increased
amount of marijuana used.

Behavioral Effects of Prenatal Exposure

In studies that examined effects of
prenatal marijuana exposure, many of
the pregnant women also used alcohol
and tobacco in addition to marijuana.
Even though other drugs were used in
conjunction with marijuana, there is
evidence of an association between
heavy prenatal marijuana exposure and
deficits in some cognitive function.
There have been two prospective
longitudinal birth cohort studies
following individuals prenatally
exposed to marijuana from birth until
adulthood: The Ottawa Prenatal
Prospective Study (OPPS; Fried et al.,
1980), and the Maternal Health Practices
and Child Development Project
(MHPCD; Day et al., 1985). Both
longitudinal studies report that heavy
prenatal marijuana use is associated
with decreased performance on tasks
assessing memory, verbal and
quantitative reasoning in 4-year-olds
(Fried and Watkinson, 1990) and in 6
year olds (Goldschmidt et al., 2008). In
subsequent studies with the OPPS
cohort, deficits in sustained attention
were reported in children ages 6 and
13—16 years (Fried et al., 1992; Fried,
2002) and deficits in executive
neurological function were observed in
9- and 12-year-old children (Fried et al.,
1998). DEA further notes that with the
MHPCD cohort, follow-up studies
reported an increased rate of delinquent
behavior (Day et al., 2011) and
decreased achievement test scores
(Goldschmidt et al., 2012) at age 14.
When the MHPCD cohort was followed
to age 22, there was a marginal (p =
0.06) increase in psychosis with
prenatal marijuana exposure and early
onset of marijuana use (Day et al., 2015).
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Association of Marijuana Use With
Psychosis

There has been extensive research to
determine whether marijuana usage is
associated with development of
schizophrenia or other psychoses, and
the HHS indicated that the available
data do not suggest a causative link
between marijuana and the
development of psychosis (HHS, 2015;
Minozzi et al., 2010). As mentioned in
the HHS review (HHS, 2015), numerous
large scale longitudinal studies
demonstrated that subjects who used
marijuana do not have a greater
incidence of psychotic diagnoses
compared to non-marijuana users (van
Os et al., 2002; Fergusson et al., 2005;
Kuepper et al., 2011). Further, the HHS
commented that when analyzing the
available data examining the association
between marijuana and psychosis, it is
critical to differentiate whether the
patients in a study are already
diagnosed with psychosis or if the
individuals have a limited number of
symptoms associated with psychosis
without qualifying for a diagnosis of the
disorder.

As mentioned by the HHS, some of
the studies examining the association
between marijuana and psychosis
utilized non-standard methods to
categorize psychosis and these methods
did not conform to the criteria in the
Diagnostic and Statistical Manual
(DSM-5) or the International
Classification of Diseases (ICD-10) and
would not be appropriate for use in
evaluating the association between
marijuana use and psychosis. For
example, researchers characterized
psychosis as “schizophrenic cluster”
(Maremmani et al., 2004), “subclinical
psychotic symptoms” (van Gastel et al.,
2012), “pre-psychotic clinical high risk”
(van der Meer et al., 2012), and
symptoms related to “psychosis
vulnerability” (Griffith-Lendering et al.,
2012).

The HHS discussed an early
epidemiological study conducted by
Andreasson et al. (1987), which
examined the link between psychosis
and marijuana use. In this study, about
45,000 18- and 19-year-old male
Swedish subjects provided detailed
information on their drug-taking history
and 274 of these subjects were
diagnosed with schizophrenia over a 14-
year period (1969—-1983). Out of the 274
subjects diagnosed with psychosis, 21
individuals (7.7%) had used marijuana
more than 50 times, while 197
individuals (72%) never used
marijuana. As presented by the authors
(Andreasson et al., 1987), individuals
who claimed to take marijuana on more

than 50 occasions were 6 times more
likely to be diagnosed with
schizophrenia than those who had never
consumed the drug. The authors
concluded that marijuana users who are
vulnerable to developing psychoses are
at the greatest risk for schizophrenia. In
a 35 year follow up to the subjects
evaluated in Andreasson et al. (1987),
Manrique-Garcia et al. (2012) reported
similar findings. In the follow up study,
354 individuals developed
schizophrenia. Of those, 32 individuals
(9%) had used marijuana more than 50
times and were 6.3 times more likely to
develop schizophrenia. 255 of the 354
individuals (72%) never used
marijuana.

The HHS also noted that many studies
support the assertion that psychosis
from marijuana usage may manifest only
in individuals already predisposed to
development of psychotic disorders.
Marijuana use may precede diagnosis of
psychosis (Schimmelmann et al., 2011),
but most reports indicate that prodromal
symptoms of schizophrenia are
observed prior to marijuana use
(Schiffman et al., 2005). In a review
examining gene-environmental
interaction between marijuana exposure
and the development of psychosis, it
was concluded that there is some
evidence to support that marijuana use
may influence the development of
psychosis but only for susceptible
individuals (Pelayo-Teran et al., 2012).

Degenhardt et al. (2003) modeled the
prevalence of schizophrenia against
marijuana use across eight birth cohorts
in individuals born during 1940 to 1979
in Australia. Even though there was an
increase in marijuana use in the adult
subjects over this time period, there was
not an increase in diagnoses of
psychosis for these same subjects. The
authors concluded that use of marijuana
may increase schizophrenia only in
persons vulnerable to developing
psychosis.

Cardiovascular and Autonomic Effects

The HHS stated that acute use of
marijuana causes an increase in heart
rate (tachycardia) and may increase
blood pressure (Capriotti et al., 1988;
Benowitz and Jones, 1975). There is
some evidence that associates the
increased heart rate from A9-THC
exposure with excitation of the
sympathetic and depression of the
parasympathetic nervous systems
(Malinowska et al., 2012). Tolerance to
tachycardia develops with chronic
exposure to marijuana (Jones, 2002;
Sidney, 2002).

Prolonged exposure to A9-THC results
in a decrease in heart rate (bradycardia)
and hypotension (Benowitz and Jones,

1975). These effects are thought to be
mediated through peripherally located,
presynaptic CB1 receptor inhibition of
norepinephrine release with possible
direct activation of vascular
cannabinoid receptors (Wagner et al.,
1998; Pacher et al., 2006).

As stated in the HHS recommendation
(HHS, 2015), marijuana exposure causes
orthostatic hypotension (fainting-like
feeling; sudden drop in blood pressure
upon standing up) and tolerance can
develop to this effect upon repeated,
chronic exposure (Jones, 2002).
Tolerance to orthostatic hypotension is
potentially related to plasma volume
expansion, but tolerance does not
develop to supine hypotensive effects
(Benowitz and Jones, 1975).

Marijuana smoking, particularly by
those with some degree of coronary
artery or cerebrovascular disease, poses
risks such as increased cardiac work,
increased catecholamines and
carboxyhemoglobin, myocardial
infarction and postural hypotension
(Benowitz and Jones, 1981; Hollister,
1988; Mittleman et al., 2001;
Malinowska et al., 2012). However,
electrocardiographic changes were
minimal after administration of large
cumulative doses of A%-THC (Benowitz
and Jones, 1975)

The DEA notes two recent reports that
reviewed several case studies on
marijuana and cardiovascular
complications (Panayiotides, 2015;
Hackam, 2015). Panayiotides (2015)
reported that approximately 25.6% of
the cardiovascular cases from marijuana
use resulted in death from data
provided by the French
Addictovigilance Network during the
period of 2006—2010. Several case
studies on marijuana usage and
cardiovascular events were discussed
and it was concluded that although a
causal link cannot be established due to
not knowing exact amounts of
marijuana used in the cases and
confounding variables, the available
evidence supports a link between
marijuana and cardiotoxicity. Hackham
(2015) reviewed 34 case reports or case
series reports of marijuana and stroke/
ischemia in 64 stroke patients and
reported that in 81% of the cases there
was a temporal relationship between
marijuana usage and stroke or ischemic
event. The author concluded that
collective analysis of the case reports
supports a causal link between
marijuana use and stroke.

Respiratory Effects

The HHS stated that transient
bronchodilation is the most typical
respiratory effect of acute exposure to
marijuana (Gong et al., 1984). In a recent
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longitudinal study, information on
marijuana use and pulmonary data
function were collected from 5,115
individuals over 20 years from 4
communities in the United States
(Oakland, CA; Chicago, IL; Minneapolis,
MN; Birmingham, AL) (Pletcher et al.,
2012). Of the 5,115 individuals, 795
individuals reported use of only
marijuana (without tobacco). The
authors reported that occasional use of
marijuana (7 joint-years for lifetime or 1
joint/day for 7 years or 1 joint/week for
49 years) does not adversely affect
pulmonary function. Pletcher et al.
(2012) further concluded that there is
some preliminary evidence suggesting
that heavy marijuana use may have a
detrimental effect on pulmonary
function, but the sample size of heavy
marijuana users in the study was too
small. Further, as mentioned in the HHS
recommendation document (HHS,
2015), long-term use of marijuana may
lead to chronic cough, increased
sputum, as well as increased frequency
of chronic bronchitis and pharyngitis
(Adams and Martin, 1996; Hollister,
1986).

The HHS stated that the evidence that
marijuana may lead to cancer of the
respiratory system is inconsistent, with
some studies suggesting a positive
correlation while others do not (Lee and
Hancox, 2011; Tashkin, 2005). The HHS
noted a case series that reported lung
cancer occurrences in three marijuana
smokers (age range 31-37 years) with no
history of tobacco smoking (Fung et al.,
1999). Furthermore, in a case-control
study (n = 173 individuals with
squamous cell carcinoma of the head
and neck; n = 176 controls; Zhang et al.,
1999), prevalence of marijuana use was
9.7% in controls and 13.9% in cases
and the authors reported that marijuana
use may dose-dependently interact with
mutagenic sensitivity, cigarette
smoking, and alcohol use to increase
risk associated with head and neck
cancers (Zhang et al., 1999). However,
in a large clinical study with 1,650
subjects, no positive correlation was
found between marijuana use and lung
cancer (Tashkin et al., 2006). This
finding held true regardless of the extent
of marijuana use when both tobacco use
and other potential confounding factors
were controlled. The HHS concluded
that new evidence suggests that the
effects of smoking marijuana on
respiratory function and cancer are
different from the effects of smoking
tobacco (Lee and Hancox, 2011).

The DEA further notes the publication
of recent review articles critically
evaluating the association between
marijuana and lung cancer. Most of the
reviews agree that the association is

weak or inconsistent (Huang et al., 2015;
Zhang et al., 2015; Gates et al., 2014;
Hall and Degenhardt, 2014). Huang et al.
(2015) identified and reviewed six
studies evaluating the association
between marijuana use and lung cancer
and the authors concluded that an
association is not supported most likely
due to the small amounts of marijuana
smoked in comparison to tobacco.
Zhang et al. (2015) examined six case
control studies from the US, UK, New
Zealand, and Canada within the
International Lung Cancer Consortium
and found that there was a weak
association between smoking marijuana
and lung cancer in individuals who
never smoked tobacco, but precision of
the association was low at high
marijuana exposure levels. Hall and
Degenhardt (2014) noted that even
though marijuana smoke contains
several of the same carcinogens and co-
carcinogens as tobacco smoke (Roth et
al., 1998) and has been found to be
mutagenic and carcinogenic in the
mouse skin test, epidemiological studies
have been inconsistent, but more
consistent positive associations have
been reported in case control studies.
Finally Gates et al. (2014), reviewed the
studies evaluating marijuana use and
lung cancer and concluded that there is
evidence that marijuana produces
changes in the respiratory system
(precursors to cancer) that could lead to
lung cancer, but overall association is
weak between marijuana use and lung
cancer especially when controlling for
tobacco use.

Endocrine System

Reproductive Hormones

The HHS stated that administration of
marijuana to humans does not
consistently alter the endocrine system.
In a controlled human exposure study
(n = 4 males), subjects were acutely
administered smoked marijuana
containing 2.8% A9-THC or placebo and
an immediate significant decrease in
luteinizing hormone and an increase in
cortisol was reported in the subjects that
smoked marijuana (Cone et al., 1986).
Furthermore, as cited by the HHS, two
later studies (Dax et al., 1989; Block et
al., 1991) reported no changes in
hormone levels. Dax et al. (1989)
recruited male volunteers (n = 17) that
were occasional or heavy users of
marijuana. Following exposure to
smoked A9-THC (18 mg/cigarette) or oral
A9-THC (10 mg three times per day for
three days and on the morning of the
fourth day), the subjects in that study
showed no changes in plasma
adrenocorticotropic hormone (ACTH),
cortisol, prolactin, luteinizing hormone,

or testosterone levels. Additionally,
Block et al. (1991) compared plasma
hormone levels amongst non-users as
well as infrequent, moderate, and
frequent users of marijuana (n = 93 men
and 56 women) and found that chronic
use of marijuana (infrequent, moderate,
and frequent users) did not significantly
alter concentrations of testosterone,
luteinizing hormone, follicle stimulating
hormone, prolactin, or cortisol.

The HHS noted that there is a
discrepancy in the effect of marijuana
on female reproductive system
functionality between animals and
humans (HHS, 2015). Female rhesus
monkeys that were administered 2.5
mg/kg A9-THGC, i.m., during days 1-18 of
the menstrual cycle had reduced
progesterone levels and ovulation was
suppressed (Asch et al., 1981). However,
women who smoked marijuana (1 gram
marijuana cigarette with 1.8% A9-THC)
during the periovulatory period (24-36
hours prior to ovulation) did not exhibit
changes in reproductive hormone levels
or their menstrual cycles (Mendelson
and Mello, 1984). In a review article by
Brown and Dobs (2002), the authors
state that endocrine changes observed
with marijuana are no longer observed
with chronic administration and this
may be due to drug tolerance.

Reproductive Cancers

The HHS stated that recent studies
support a possible association between
frequent, long-term marijuana use and
increased risk of testicular germ cell
tumors. In a hospital-based case-control
study, the frequency of marijuana use
was compared between testicular germ
cell tumor (TGCT) patients (n = 187)
and controls (n = 148) (Trabert et al.,
2011). TGCT patients were more likely
to be frequent marijuana users than
controls with an odds ratio (OR) of 2.2
(95% confidence limits of 1.0-5.1) and
were less likely to be infrequent or
short-term users with odds ratios of 0.5
and 0.6, respectively in comparison to
controls (Trabert et al., 2011). The DEA
further notes that in two population-
based case-control studies (Daling et al.,
2009; Lacson et al., 2012), marijuana use
was compared between patients
diagnosed with TGCT and matched
controls in Washington State or Los
Angeles County. In both studies, it was
reported that TCGT patients were twice
as likely as controls to use marijuana.
Authors of both studies concluded that
marijuana use is associated with an
elevated risk of TGCT (Daling et al.,
2009; Lacson et al., 2012).

The HHS cited a study (Sarfaraz et al.,
2005) demonstrating that WIN 55,212-2
(a mixed CB1/CB2 agonist) induces
apoptosis (one form of cell death) in
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prostate cancer cells and decreases
expression of androgen receptors and
prostate specific antigens, suggesting a
potential therapeutic value for
cannabinoid agonists in the treatment of
prostate cancer, an androgen-stimulated
type of carcinoma.

Other hormones (e.g. Thyroid, Appetite)

In more recent studies, as cited by the
HHS, chronic marijuana use by subjects
(n = 39) characterized as dependent on
marijuana according to the ICD-10
criteria did not affect serum levels of
thyroid hormones: TSH (thyrotropin),
T4 (thyroxine), and T3
(triiodothyronine) (Bonnet, 2013). With
respect to appetite hormones, in a pilot
study with HIV-positive males, smoking
marijuana dose-dependently increased
plasma levels of ghrelin and leptin and
decreased plasma levels of peptide YY
(Riggs et al., 2012).

The HHS stated that A°-THC reduces
binding of the corticosteroid
dexamethasone in hippocampal tissue
from adrenalectomized rats and acute
A9-THC releases corticosterone, with
tolerance developing to this effect with
chronic administration (Eldridge <et al.,
1991). These data suggest that A9-THC
may interact with the glucocorticoid
receptor system.

Immune System

The HHS stated that cannabinoids
alter immune function but that there can
be differences between the effects of
synthetic, natural, and endogenous
cannabinoids (Croxford and Yamamura,
2005; Tanasescu and Constantinescu,
2010).

The HHS noted that there are
conflicting results in animal and human
studies with respect to cannabinoid
effects on immune functioning in
subjects with compromised immune
systems. Abrams et al. (2003) examined
the effects of marijuana and A°-THC in
62 HIV-1-infected patients. Subjects
received one of three treatments, three
times a day: smoked marijuana cigarette
containing 3.95% A9-THC, oral tablet
containing A®-THC (2.5 mg oral
dronabinol), or oral placebo. There were
no changes in CD4+ and CD8+ cell
counts, HIV RNA levels, or protease
inhibitor levels in any of the treatment
groups (Abrams et al., 2003). Therefore,
use of cannabinoids showed no short-
term adverse virologic effects in
individuals with compromised immune
systems. Conversely, Roth et al. (2005)
reported that in immunodeficient mice
implanted with human blood cells
infected with HIV, exposure to A°-THC
in vivo suppresses immune function,
increases HIV co-receptor expression,

and acts as a cofactor to enhance HIV
replication.

The DEA notes two recent clinical
studies reporting a decrease in cytokine
and interleukin levels following
marijuana use. Keen et al. (2014)
compared the differences in the levels of
IL-6 (interleukin-6), a proinflammatory
cytokine, amongst non-drug users (n =
78), marijuana only users (n = 46) and
marijuana plus other drug users (n = 45)
in a community-based sample of
middle-aged African Americans (Keen
et al., 2014). After adjusting for
confounders, analyses revealed that
lifetime marijuana only users had
significantly lower IL—6 levels than the
nonuser group. Further, Sexton et al.
(2014) compared several immune
parameters in healthy individuals and
subjects with multiple sclerosis (MS)
and found that the chronic use of
marijuana resulted in reduced monocyte
migration, and decreased levels of CCL2
and IL—17 in both healthy and MS
groups.

The DEA also notes a review
suggesting that A%-THC suppresses the
immune responses in experimental
animal models and in vitro and that
these changes may be primarily
mediated through the CB2 cannabinoid
receptor (Eisenstein and Meissler, 2015).

Factor 3: The State of the Current
Scientific Knowledge Regarding the
Drug or Substance

Chemistry

The HHS stated that marijuana, also
known as Cannabis sativa L., is part of
the Cannabaceae plant family and is one
of the oldest cultivated crops. The term
“marijuana’ is generally used to refer to
a mixture of the dried flowering tops
and leaves from Cannabis. Marijuana
users primarily smoke the marijuana
leaves, but individuals also ingest
marijuana through food infused with
marijuana and its extracts. Cannabis
sativa is the primary species of
Cannabis that is illegally marketed in
the United States. Marijuana is one of
three major derivatives sold as separate
illicit products, the other two being
hashish and hash oil. Hashish is
composed of the dried and compressed
cannabinoid-rich resinous material of
Cannabis and is found as balls and
cakes as well as other forms. Individuals
may break off pieces and place them
into a pipe to smoke. Hash oil, a viscous
brown or amber colored liquid, is
produced by solvent extraction of
cannabinoids from Cannabis and
contains approximately 50%
cannabinoids. One to two drops of hash
oil on a cigarette has been reported to

produce the equivalent of a single
marijuana cigarette (DEA, 2015).

Different marijuana samples are
derived from numerous cultivated
strains and may have different chemical
compositions including levels of A9-
THC and other cannabinoids
(Appendino et al., 2011). A consequence
of having different chemical
compositions in the various marijuana
samples is that there will be significant
differences in safety, biological,
pharmacological, and toxicological
profiles and therefore, according to the
HHS, all Cannabis strains cannot be
considered collectively because of the
variations in chemical composition.
Furthermore, the concentration of
A9-THC and other cannabinoids present
in marijuana may vary due to growing
conditions and processing of the plant
after harvesting. For example, the plant
parts collected such as flowers, leaves
and stems can influence marijuana’s
potency, quality, and purity (Adams and
Martin, 1996; Agurell et al., 1984;
Mechoulam, 1973). Variations in
marijuana harvesting have resulted in
potencies ranging from a low of 1 to 2%
up to a high of 17% as indicated by
cannabinoid content. The concentration
of A9-THC averages approximately 12%
by weight in a typical marijuana
mixture of leaves and stems. However,
some specifically grown and selected
marijuana samples can contain 15% or
greater A%-THC (Appendino et al., 2011).
As aresult, the A%-THC content in a 1
gram marijuana cigarette can range from
as little as 3 milligrams to 150
milligrams or more. In a systematic
review conducted by Cascini et al.
(2012), it was reported that marijuana’s
A9-THC content has increased
significantly from 1979-2009.

Since there is considerable variability
in the cannabinoid concentrations and
chemical constituency among marijuana
samples, the interpretation of clinical
data with marijuana is complicated. A
primary issue is the lack of consistent
concentrations of A%-THC and other
substances in marijuana which
complicates the interpretation of the
effects of different marijuana
constituents. An added issue is that the
non-cannabinoid components in
marijuana may potentially modify the
overall pharmacological and
toxicological properties of various
marijuana strains and products.

Various Cannabis strains contain
more than 525 identified natural
constituents including cannabinoids, 21
(or 22) carbon terpenoids found in the
plant, as well as their carboxylic acids,
analogues, and transformation products
(Agurell et al., 1984; 1986; Mechoulam,
1973; Appendino et al., 2011). To date,
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more than 100 cannabinoids have been
characterized (ElSohly and Slade, 2005;
Radwan et al., 2009; Appendino et al.,
2011), and most major cannabinoid
compounds occurring naturally have
been identified. There are still new and
comparably more minor cannabinoids
being characterized (Pollastro et al.,
2011). The majority of the cannabinoids
are found in Cannabis. One study
reported accumulation of two
cannabinoids, cannabigerol and its
corresponding acid, in Helichrysum (H.
umbraculigerum) which is a non-
Cannabis source (Appendino et al.,
2011).

Of the cannabinoids found in
marijuana, A9-THC (previously known
as A1-THC) and delta-8-
tetrahydrocannabinol (A8-THG, AS-THC)
have been demonstrated to produce
marijuana’s psychoactive effects.
Psychoactive effects from marijuana
usage have been mainly attributed to
A9-THC because A9-THC is present in
significantly more quantities than
A8-THC in most marijuana varieties.
There are only a few marijuana strains
that contain A8-THC in significant
amounts (Hively et al., 1966). A9-THC is
an optically active resinous substance
that is extremely lipophilic. The
chemical name for A°-THC is (6aRB-
trans)-6a,7,8,10a-tetrahydro-6,6,9-
trimethyl-3-pentyl-6 H-dibenzo-
[b,d]pyran-1-ol, or (-)-delta9-(trans)-
tetrahydrocannabinol. The (-)-trans A9-
THC isomer is pharmacologically 6 to
100 times more potent than the (+)-trans
isomer (Dewey et al., 1984).

Other relatively well-characterized
cannabinoids present in marijuana
include cannabidiol (CBD),
cannabichromene (CBC), and
cannabinol (CBN). CBD and CBC are
major cannabinoids in marijuana and
are both lipophilic. The chemical name
for CBD is 2-[(1R,6R)-3-methyl-6-prop-1-
en-2-ylcyclohex-2-en-1-yl]-5-
pentylbenzene-1,3-diol and the
chemical name for CBC is 2-methyl-2-(4-
methylpent-3-enyl)-7-pentyl-5-
chromenol. CBN is a minor naturally-
occurring cannabinoid with weak
psychoactivity and is also a major
metabolite of A9-THC. The chemical
name for CBN is 6,6,9-trimethyl-3-
pentyl-benzo[clchromen-1-ol.

In summary, marijuana has several
strains with high variability in the
concentrations of A9-THC, the main
psychoactive component, as well as
other cannabinoids and compounds.
Marijuana is not a single chemical and
does not have a consistent and
reproducible chemical profile with
predictable or consistent clinical effects.
In the HHS recommendation for
marijuana scheduling (HHS, 2015), it

was recommended that investigators
consult a guidance for industry entitled,
Botanical Drug Products,*> which
provides information on the approval of
botanical drug products. Specifically, in
order to investigate marijuana in
support of a New Drug Application
(NDA), clinical studies under an
Investigational New Drug (IND)
application should include “consistent
batches of a particular marijuana
product for [a] particular disease.”
(HHS, 2015). Furthermore, the HHS
noted that investigators must provide
data meeting the requirements for new
drug approval as stipulated in 21 CFR
314.50 (HHS, 2015).

Human Pharmacokinetics

Pharmacokinetics of marijuana in
humans is dependent on the route of
administration and formulation (Adams
and Martin, 1996; Agurell et al., 1984;
Agurell et al., 1986). Individuals
primarily smoke marijuana as a cigarette
(weighing between 0.5 and 1 gram) or in
a pipe. More recently, vaporizers have
been used as another means for
individuals to inhale marijuana.
Marijuana may also be ingested orally in
foods or as an extract in ethanol or other
solvents. Pharmacokinetic studies with
marijuana focused on evaluating the
absorption, metabolism, and elimination
profile of A°-THC and other
cannabinoids (Adams and Martin, 1996;
Agurell et al., 1984; Agurell et al., 1986).

Absorption and Distribution of Inhaled
Marijuana Smoke

There is high variability in the
pharmacokinetics of A%-THC and other
cannabinoids from smoked marijuana
due to differences in individual
smoking behavior even under controlled
experimental conditions (Agurell et al.,
1986; Herning et al., 1986; Huestis et al.,
1992a). Experienced marijuana users
can titrate and regulate the dose by
holding marijuana smoke in their lungs
for an extended period of time resulting
in increased psychoactive effects by
prolonging absorption of the smoke.
This property may also help explain
why there is a poor correlation between
venous levels of A>-THC and the
intensity of effects and intoxication
(Agurell et al., 1986; Barnett et al., 1985;
Huestis et al., 1992a). The HHS
recommended that puff and inhalation
volumes should be tracked in
experimental studies because the
concentration of cannabinoids can vary
at different stages of smoking.

A9-THC from smoked marijuana is
rapidly absorbed within seconds.

45 Available at http://www.fda.gov/Drugs/
default.htm under Guidance (Drugs).

Psychoactive effects are observed
immediately following absorption with
measurable neurological and behavioral
changes for up to 6 hours
(Grotenhermen, 2003; Hollister, 1986;
Hollister, 1988). A-THC is distributed
to the brain in a rapid and efficient
manner. Bioavailability of A9-THC from
marijuana (from a cigarette or pipe)
ranges from 1 to 24% with the fraction
absorbed rarely exceeding 10 to 20%
(Agurell et al., 1986; Hollister, 1988).
The low and variable bioavailability of
A9-THC is due to loss in side-stream
smoke, variation in individual smoking
behaviors and experience, incomplete
absorption of inhaled smoke, and
metabolism in lungs (Herning et al.,
1986; Johansson et al., 1989). After
cessation of smoking, A%-THC venous
levels decline within minutes and
continue to decline to about 5% to 10%
of the peak level within an hour
(Agurell et al., 1986; Huestis et al.,
1992a; Huestis et al., 1992b).

Absorption and Distribution of Orally
Administered Marijuana

Following oral administration of
A9-THC or marijuana, onset of effects
start within 30 to 90 minutes, peak after
2 to 3 hours and effects remain for 4 to
12 hours (Grotenhermen, 2003; Adams
and Martin, 1996; Agurell et al., 1984;
Agurell et al., 1986). Dose titration of
A9-THC from orally ingested marijuana
is difficult for users in comparison to
smoked or inhaled marijuana due to the
delay in the onset of effects. Oral
bioavailability of A-THC, either in its
pure form or in marijuana, is low and
variable with a range from 5% to 20%
(Agurell et al., 1984; Agurell et al.,
1986). There is also inter- and intra-
subject variability of orally administered
A9-THC under experimental conditions
and even under repeated dosing
experiments (HHS, 2015). The HHS
noted that in bioavailability studies
using radiolabeled A9-THC, A9-THC
plasma levels following oral
administration of A%-THC were low
relative to plasma levels after inhaled or
intravenously administered A9-THC.
The low and variable bioavailability of
orally administered A9-THC is due to
first pass hepatic elimination from
blood and erratic absorption from
stomach and bowel (HHS, 2015).

Metabolism and Excretion of
Cannabinoids From Marijuana

Studies evaluating cannabinoid
metabolism and excretion focused on
A9-THC because it is the primary
psychoactive component in marijuana.

A9-THC is metabolized via
microsomal hydroxylation and
oxidation to both active and inactive
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metabolites (Lemberger et al., 1970;
Lemberger et al., 1972a; Lemberger et
al., 1972b; Agurell et al., 1986; Hollister,
1988). Metabolism of A°-THC is
consistent among frequent and
infrequent marijuana users (Agurell et
al., 1986). The primary active metabolite
of A9-THC following oral ingestion is 11-
hydroxy-A9-THC which is equipotent to
A9-THC in producing marijuana-like
subjective effects (Agurell et al., 1986;
Lemberger and Rubin, 1975). Metabolite
levels following oral administration may
be greater than that of A9-THC and may
contribute greatly to the
pharmacological effects of oral AS-THC
or marijuana.

Plasma clearance of A9-THC
approximates hepatic blood flow at a
rate of approximately 950 ml/min or
greater. Rapid clearance of A9-THC from
blood is primarily due to redistribution
to other tissues in the body rather than
to metabolism (Agurell et al., 1984;
Agurell et al., 1986). Outside of the
liver, metabolism in most tissues is
considerably slow or does not occur.
The elimination half-life of A9-THC
ranges from 20 hours to between 10 and
13 days (Hunt and Jones, 1980).
Lemberger et al. (1970) reported that the
half-life of A9-THC ranged from 23-28
hours in heavy marijuana users and up
to 60 to 70 hours in naive users. The
long elimination half-life of A%-THC is
due to slow release of A%-THC and other
cannabinoids from tissues and
subsequent metabolism. Inactive
carboxy metabolites of A9-THC have
terminal half-lives of 50 hours to 6 days
or more and serve as long-term markers
in urine tests for marijuana use.

Most of the absorbed A9-THC dose is
eliminated in the feces and about 33%
in urine. The glucuronide metabolite of
A9-THC is excreted as the major urine
metabolite along with 18 non-
conjugated metabolites (Agurell et al.,
1986).

Research Status and Test of Currently
Accepted Medical Use for Marijuana

According to the HHS, there are
numerous human clinical studies with
marijuana in the United States under
FDA-regulated IND applications. Results
of small clinical exploratory studies
have been published in the medical
literature. Approval of a human drug for
marketing, however, is contingent upon
FDA approval of a New Drug
Application (NDA) or a Biologics
License Application (BLA). According
to the HHS, the FDA has not approved
any drug product containing marijuana
for marketing.

The HHS noted that a drug may be
found to have a medical use in
treatment in the United States for

purposes of the CSA if the drug meets
the five elements described by the DEA
in 1992. Those five elements ““are both
necessary and sufficient to establish a
prima facie case of currently accepted
medical use” in treatment in the United
States.” (57 FR 10499, 10504 (March 26,
1992)). This five-element test, which the
HHS and DEA have utilized in all such
analyses for more than two decades, has
been upheld by the Court of Appeals.
ACT, 15 F.3d at 1135. The five elements
that characterize “currently accepted
medical use” for a drug are summarized
here and expanded upon in the
discussion below:

1. The drug’s chemistry must be
known and reproducible;

2. There must be adequate safety
studies;

3. There must be adequate and well-
controlled studies proving efficacy;

4. The drug must be accepted by
qualified experts; and

5. Scientific evidence must be widely
available.

In its review (HHS, 2015), the HHS
evaluated the five elements with respect
to the currently available research for
marijuana. The HHS concluded that
marijuana does not meet any of the five
elements—all of which must be
demonstrated to find that a drug has a
“currently accepted medical use.” A
brief summary of the HHS’s evaluation
is provided below.

Element #1: The drug’s chemistry
must be known and reproducible.

“The substance’s chemistry must be
scientifically established to permit it to
be reproduced into dosages which can
be standardized. The listing of the
substance in a current edition of one of
the official compendia, as defined by
section 201(j) of the Food, Drug and
Cosmetic Act, 21 U.S.C. 321(j), is
sufficient generally to meet this
requirement.” 57 FR 10499, 10506
(March 26, 1992).

As defined by the CSA, marijuana
includes all species of the genus
Cannabis, including all strains
therein.#6 Chemical constituents

46 Although the CSA definition of marijuana
refers only to the species “Cannabis sativa L.,”
federal courts have consistently ruled that all
species of the genus cannabis are included in this
definition. See United States v. Kelly, 527 F.2d 961,
963-964 (9th Cir. 1976) (collecting and examining
cases). The Single Convention (article 1, par. 1(c))
likewise defines the “cannabis plant” to mean “any
plant of the genus Cannabis.” As explained above
in the attachment titled ‘“Preliminary Note
Regarding Treaty Considerations,” 21 U.S.C.
811(d)(1) provides that, where a drug is subject to
control under the Single Convention, the DEA
Administrator must control the drug under the
schedule he deems most appropriate to carry out
such treaty obligations, without regard to the
findings required by 21 U.S.C. 811(a) or 812(b) and
without regard to the procedures prescribed by 21
U.S.C. 811(a) and (b).

including A°-THC and other
cannabinoids vary significantly in
marijuana samples derived from
different strains (Appendino et al.,
2011). As a result, there will be
significant differences in safety,
biological, pharmacological, and
toxicological parameters amongst the
various marijuana samples. Due to the
variation of the chemical composition in
marijuana samples, it is not possible to
reproduce a standardized dose when
considering all strains together. The
HHS does advise that if a specific
Cannabis strain is cultivated and
processed under controlled conditions,
the plant chemistry may be consistent
enough to derive reproducible and
standardized doses.

Element #2: There must be adequate
safety studies.

“There must be adequate
pharmacological and toxicological
studies, done by all methods reasonably
applicable, on the basis of which it
could fairly and responsibly be
concluded, by experts qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, that the substance is safe for
treating a specific, recognized disorder.’
57 FR 10499, 10506 (March 26, 1992).

The HHS stated that there are no
adequate safety studies on marijuana.
As indicated in their evaluation of
Element #1, the considerable variation
in the chemistry of marijuana
complicates the safety evaluation. The
HHS concluded that marijuana does not
satisfy Element #2 for having adequate
safety studies such that medical and
scientific experts may conclude that it is
safe for treating a specific ailment.

Element #3: There must be adequate
and well-controlled studies of efficacy.

“There must be adequate, well-
controlled, well-designed, well-
conducted and well-documented
studies, including clinical
investigations, by experts qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, on the basis of which it could be
fairly and responsibly concluded by
such exports that the substance will
have the intended effect in treating a
specific, recognized disorder.” 57 FR
10499, 10506 (March 26, 1992).

As indicated in the HHS’s review of
marijuana (HHS, 2015), there are no
adequate or well-controlled studies that
prove marijuana’s efficacy. The FDA
independently reviewed (FDA, 2015)
publicly available clinical studies on
marijuana published prior to February
2013 to determine if there were
appropriate studies to determine
marijuana’s efficacy (please refer to
FDA, 2015 and HHS, 2015 for more

s





53836

Federal Register/Vol. 81, No. 156 /Friday, August 12, 2016 /Proposed Rules

details). After review, the FDA
determined that out of the identified
articles, including those identified
through a search of bibliographic
references and 566 abstracts located on
PubMed, 11 studies met the a priori
selection criteria, including placebo
control and double-blinding. FDA and
HHS critically reviewed each of the 11
studies to determine if the studies met
accepted scientific standards. FDA and
HHS concluded that these studies do
not “currently prove efficacy of
marijuana” for any therapeutic
indication due to limitations in the
study designs. The HHS indicated that
these studies could be used as proof of
concept studies, providing preliminary
evidence on a proposed hypothesis
involving a drug’s effect.

Element #4: The drug must be
accepted by qualified experts.

“[A] consensus of the national
community of experts, qualified by
scientific training and experience to
evaluate the safety and effectiveness of
drugs, accepts the safety and
effectiveness of the substance for use in
treating a specific, recognized disorder.
A material conflict of opinion among
experts precludes a finding of
consensus.” 57 FR 10499, 10506 (March
26, 1992).

The HHS concluded that there is
currently no evidence of a consensus
among qualified experts that marijuana
is safe and effective in treating a specific
and recognized disorder. The HHS
indicated that medical practitioners
who are not experts in evaluating drugs
cannot be considered qualified experts
(HHS, 2015; 57 FR 10499, 10505).
Further, the HHS noted that the 2009
American Medical Association (AMA)
report entitled, ‘“Use of Cannabis for
Medicinal Purposes” does not conclude
that there is a currently accepted
medical use for marijuana. HHS also
pointed out that state-level “medical
marijuana’’ laws do not provide
evidence of such a consensus among
qualified experts.

Element #5: The scientific evidence
must be widely available.

“In the absence of NDA approval,
information concerning the chemistry,
pharmacology, toxicology, and
effectiveness of the substance must be
reported, published, or otherwise widely
available, in sufficient detail to permit
experts, qualified by scientific training
and experience to evaluate the safety
and effectiveness of drugs, to fairly and
responsibly conclude the substance is
safe and effective for use in treating a
specific, recognized disorder.” 57 FR
10499, 10506 (March 26, 1992).

The HHS concluded that the currently
available data and information on

marijuana is not sufficient to allow
scientific scrutiny of the chemistry,
pharmacology, toxicology, and
effectiveness. In particular, scientific
evidence demonstrating the chemistry
of a specific Cannabis strain that could
provide standardized and reproducible
doses is not available.

Petitioners’ Major Comments in
Relation to Factor 3 and the
Government’s Responses

(1) The petitioner states on page 2 of
the petition, “Marijuana has accepted
medical use in the United States.
Thirteen states accept the safety of
marijuana for medical use .

Marijuana has been accepted as having
medical use by dozens of professional
medical and nursing organizations
throughout the U.S. . . . Even the
American Medical Association has now
accepted the safety and efficacy of
cannabinoid medicines and supports
removal of marijuana from schedule I of
the CSA in order to support further
research.”

As noted above, the HHS concluded
that there is currently no evidence of a
consensus among qualified experts that
marijuana is safe and effective in
treating a specific and recognized
disorder, as required by the established
standards. HHS pointed out that state-
level “medical marijuana” laws do not
provide evidence of such a consensus
among qualified experts. HHS also
indicated that medical practitioners
who are not experts in evaluating drugs
cannot be considered qualified experts
(HHS, 2015; 57 FR 10499, 10505).

Further, the HHS pointed out that the
2009 AMA report entitled, “Use of
Cannabis for Medicinal Purposes” does
not conclude that there is a currently
accepted medical use for marijuana.
Instead, the AMA, like several other
professional and medical associations,
recommended further testing with
marijuana to determine its medicinal
value. The AMA official policy on
medicinal use of marijuana is as
follows: “Our AMA urges that
marijuana’s status as a federal Schedule
I controlled substance be reviewed with
the goal of facilitating the conduct of
clinical research and development of
cannabinoid-based medicines, and
alternative delivery methods. This
should not be viewed as an endorsement
of state-based medical cannabis
programs, the legalization of marijuana,
or that scientific evidence on the
therapeutic use of cannabis meets the
current standards for a prescription
drug product.” (AMA, 2009). The DEA
further notes that the 2013 AMA House
of Delegates report states that,
“cannabis is a dangerous drug and as

such is a public health concern.” (AMA,
2013).

(2) The petitioner asserts on page 3 of
the petition that, “Several recent studies
of smoked marijuana have confirmed
the safety and efficacy of smoked
marijuana for medical use.”

The HHS, in its scientific and medical
evaluation, reviewed marijuana clinical
studies evaluating therapeutic
properties and concluded that there is
not enough data to confirm the safety
and efficacy of smoked marijuana for
use in treating a specific and recognized
disorder. Relevant to efficacy, for
instance, the HHS concluded, for
instance, that “smoking marijuana
currently has not been shown to allow
delivery of consistent and reproducible
doses,” and that the bioavailability of
the delta-9 -THC from marijuana in a
cigarette or pipe can range from 1
percent to 24 percent with the fraction
absorbed rarely exceeding 10 to 20%.
Issues relating to the safety of smoked
marijuana were discussed above in
Factor 2.

(3) On page 3, the petitioner states
that “marijuana has been determined to
be safe for use under medical
supervision by the DEA’s own
administrative law judge.”

As described above, in the absence of
NDA or ANDA approval, DEA has
established a five-element test for
determining whether the drug has a
currently accepted medical use in
treatment in the United States. 57 FR
10499, 10506 (March 26, 1992)). See
also ACT, 15 F.3d at 1135. In response
to this petition, HHS concluded, and
DEA agrees, that the scientific evidence
is insufficient to demonstrate that
marijuana has a currently accepted
medical use under the five-element test.
The evidence was insufficient in this
regard also when the DEA considered
petitions to reschedule marijuana in
1992 (57 FR 10499), in 2001 (66 FR
20038), and in 2011 (76 FR 40552).
Little has changed since 2011 with
respect to the lack of clinical evidence
necessary to establish that marijuana
has a currently accepted medical use.
No studies have scientifically assessed
the efficacy and full safety profile of
marijuana for any specific medical
condition.

Factor 4: Its History and Current
Pattern of Abuse

Marijuana continues to be the most
widely used illicit drug. In 2013, an
estimated 24.6 million Americans age
12 or older were current (past month)
illicit drug users. Of those, 19.8 million
were current (past month) marijuana
users. As of 2013, an estimated 114.7
million Americans age 12 and older had
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used marijuana or hashish in their
lifetime and 33.0 million had used it in
the past year.

According to the NSDUH estimates,
3.0 million people age 12 or older used
an illicit drug for the first time in 2014.
Marijuana initiates totaled 2.6 million in
2014. Nearly half (46.8%) of the 2.6
million new users were less than 18
years of age. In 2014, marijuana was
used by 82.2% of current (past month)
illicit drug users. In 2014, among past
year marijuana users age 12 or older,
18.5% used marijuana on 300 or more
days within the previous 12 months.
This translates into 6.5 million people
using marijuana on a daily or almost
daily basis over a 12-month period, a
significant increase from the 3.1 million
daily or almost daily users in 2006 and
from the 5.7 million in just the previous
year. In 2014, among past month
marijuana users, 41.6% (9.2 million
people) used the drug on 20 or more
days in the past month, a significant
increase from the 8.1 million in 2013.

Marijuana is also the illicit drug with
the highest numbers of past year
dependence or abuse in the U.S.
population. According to the 2014
NSDUH report, of the 7.1 million
persons aged 12 or older who were
classified with illicit drug dependence
or abuse, 4.2 million of them abused or
were dependent on marijuana
(representing 59.0% of all those
classified with illicit drug dependence
or abuse and 1.6% of the total U.S. non-
institutionalized population aged 12 or
older).

According to the 2015 Monitoring the
Future (MTF) survey, marijuana is used
by a large percentage of American
youths, and is the most commonly used
illicit drug among American youth.
Among students surveyed in 2015,
15.5% of 8th graders, 31.1% of 10th
graders, and 44.7% of 12th graders
reported that they had used marijuana
in their lifetime. In addition, 11.8%,
25.4%), and 34.9% of 8th, 10th, and 12th
graders, respectively, reported using
marijuana in the past year. A number of
high school students reported daily use
in the past month, including 1.1%,
3.0%, and 6.0% of 8th, 10th, and 12th
graders, respectively.

The prevalence of marijuana use and
abuse is also indicated by criminal
investigations for which drug evidence
was analyzed in federal, state, and local
forensic laboratories, as discussed above
in Factor 1. The National Forensic
Laboratory System (NFLIS), a DEA
program, systematically collects drug
identification results and associated
information from drug cases submitted
to and analyzed by federal, state, and
local forensic laboratories. NFLIS data

shows that marijuana was the most
frequently identified drug from January
2001 through December 2014. In 2014,
marijuana accounted for 29.3%
(432,989) of all drug exhibits in NFLIS.

The high consumption of marijuana is
being fueled by increasing amounts of
domestically grown marijuana as well as
increased amounts of foreign source
marijuana being illicitly smuggled into
the United States. In 2014, the Domestic
Cannabis Eradication and Suppression
Program (DCE/SP) reported that
3,904,213 plants were eradicated in
outdoor cannabis cultivation areas
compared to 2,597,798 in 2000, as
shown above in Table 3. Significant
quantities of marijuana were also
eradicated from indoor cultivation
operations. There were 396,620 indoor
plants eradicated in 2014 compared to
217,105 eradicated in 2000. As shown
in Table 2 above, in 2014, the National
Seizure System (NSS) reported seizures
of 1,767,741 kg of marijuana.

Factor 5: The Scope, Duration, and
Significance of Abuse

Abuse of marijuana is widespread and
significant. As previously noted,
according to the NSDUH, in 2014, an
estimated 117.2 million Americans
(44.2%) age 12 or older had used
marijuana or hashish in their lifetime,
35.1 million (13.2%) had used it in the
past year, and 22.2 million (8.4%) had
used it in the past month. Past year and
past month marijuana use has increased
significantly since 2013. Past month
marijuana use is highest among 18-21
year olds and it declines among those 22
years of age and older. In 2014, an
estimated 18.5% of past year marijuana
users age 12 or older used marijuana on
300 or more days within the past 12
months. This translates into 6.5 million
persons using marijuana on a daily or
almost daily basis over a 12-month
period. In 2014, an estimated 41.6% (9.2
million) of past month marijuana users
age 12 or older used the drug on 20 or
more days in the past month (SAMHSA,
NSDUH). Chronic use of marijuana is
associated with a number of health risks
(see Factors 2 and 6).

Furthermore, the average percentage
of AS-THC in seized marijuana has
increased over the past two decades
(The University of Mississippi Potency
Monitoring Project). Additional studies
are needed to clarify the impact of
greater potency, but one study shows
that higher levels of A9-THC in the body
are associated with greater psychoactive
effects (Harder and Rietbrock, 1997),
which can be correlated with higher
abuse potential (Chait and Burke, 1994).

TEDS data show that in 2013,
marijuana/hashish was the primary

substance of abuse in 16.8% of all
admissions to substance abuse treatment
among patients age 12 and older. TEDS
data also show that marijuana/hashish
was the primary substance of abuse for
77.0% of all 12- to 14-year-olds
admitted for drug treatment and 75.5%
of all 15- to 17-year-olds admitted for
drug treatment in 2013. Among the
281,991 admissions to drug treatment in
2013 in which marijuana/hashish was
the primary drug, the average age at
admission was 25 years and the peak
age cohort was 15 to 17 years (22.5%).
Thirty-nine percent of the 281,991
primary marijuana/hashish admissions
(35.9%) were under the age of 20.

In summary, the recent statistics from
these various surveys and databases (see
Factor 1 for more details) demonstrate
that marijuana continues to be the most
commonly used illicit drug, with large
incidences of heavy use and
dependence in teenagers and young
adults.

Factor 6: What, if Any, Risk There Is to
the Public Health

In its recommendation, the HHS
discussed public health risks associated
with acute and chronic marijuana use in
Factor 6. Public health risks as
measured by emergency department
visits and drug treatment admissions are
discussed by HHS and DEA in Factors
1, 4, and 5. Similarly, Factor 2 discusses
marijuana’s pharmacology and presents
some of the adverse health effects
associated with use. Marijuana use may
affect the physical and/or psychological
functioning of an individual user, but
may also have broader public impacts
including driving impairments and
fatalities from car accidents.

Risks From Acute Use of Marijuana

As discussed in the HHS review
document (HHS, 2015), acute usage of
marijuana impairs psychomotor
performance including motor control
and impulsivity, risk taking and
executive function (Ramaekers et al.,
2004; Ramaekers et al., 2006). In a
minority of individuals using marijuana,
dysphoria, prolonged anxiety, and
psychological distress may be observed
(Haney et al., 1999). The DEA further
notes a recent review of acute marijuana
effects (Wilkinson et al., 2014) that
reported impaired neurological function
including altered perception, paranoia,
delayed response time, and memory
deficits.

In its recommendation, HHS
references a meta-analysis conducted by
Li et al. (2012) where the authors
concluded that psychomotor
impairments associated with acute
marijuana usage have also been
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associated with increased risk of car
accidents with individuals experiencing
acute marijuana intoxication (Li et al.,
2012; HHS, 2015). The DEA further
notes more recent studies examining the
risk associated with marijuana use and
driving. Younger drivers (under 21)
have been characterized as the highest
risk group associated with marijuana
use and driving (Whitehill et al., 2014).
Furthermore, in 2013, marijuana was
found in 13% of the drivers involved in
automobile-related fatal accidents
(McCartt, 2015). The potential risk of
automobile accidents associated with
marijuana use appears to be increasing
since there has been a steady increase in
individuals intoxicated with marijuana
over the past 20 years (Wilson et al.,
2014). However, a recent study
commissioned by the National Highway
Traffic Safety Administration (NHTSA)
reported that when adjusted for
confounders (e.g., alcohol use, age,
gender, ethnicity), there was not a
significant increase in crash risk (fatal
and nonfatal, n = 2,682) associated with
marijuana use (Compton and Berning,
2015).

The DEA also notes recent studies
examining unintentional exposures of
children to marijuana (Wang et al.,
2013; 2014). Wang et al. (2013) reviewed
emergency department (ED) visits at a
children’s hospital in Colorado from
January 1, 2005 to December 31, 2011.
As stated by the authors, in 2000
Colorado passed Amendment 20 which
allowed for the use of marijuana.
Following the passage of “‘a new Justice
Department policy” instructing ““‘federal
prosecutors not to seek arrest of medical
marijuana users and suppliers as long as
they conform to state laws” (as stated in
Wang et al., 2013), 14 patients in
Colorado under the age of 12 were
admitted to the ED for the unintended
use of marijuana over a 27 month
period. Prior to the passage of this
policy, from January 1, 2005 to
September 30, 2009 (57 months), there
were no pediatric ED visits due to
unintentional marijuana exposure
(Wang et al., 2013). The DEA also notes
a larger scale evaluation of pediatric
exposures using the National Poison
Data System (Wang et al., 2014). That
study reported that there were 985
unintentional marijuana exposures in
children (9 years and younger) between
January 1, 2005 to December 31, 2011.
The authors stratified the ED visits by
states with laws allowing medical use of
marijuana, states transitioning to
legalization for medical use, and states
with no such laws. Out of the 985
exposures, 495 were in non-legal states
(n=33 states), 93 in transitional states

(n=8 states), and 396 in “legal” states
(n=9 states). The authors reported that
there was a twofold increase (OR = 2.1)
in moderate or major effects in children
with unintentional marijuana use and a
threefold increase (OR = 3.4) in
admissions to critical care units in states
allowing medical use of marijuana, in
comparison to non-legal states.

Risks Associated With Chronic Use of
Marijuana

The HHS noted that a major risk from
chronic marijuana use is a distinctive
withdrawal syndrome, as described in
the 2013 DSM-5. The HHS analysis also
quoted the following description of risks
associated with marijuana [cannabis]
abuse from the DSM-5:

Individuals with cannabis use disorder
may use cannabis throughout the day over a
period of months or years, and thus may
spend many hours a day under the influence.
Others may use less frequently, but their use
causes recurrent problems related to family,
school, work, or other important activities
(e.g., repeated absences at work; neglect of
family obligations). Periodic cannabis use
and intoxication can negatively affect
behavioral and cognitive functioning and
thus interfere with optimal performance at
work or school, or place the individual at
increased physical risk when performing
activities that could be physically hazardous
(e.g. driving a car; playing certain sports;
performing manual work activities, including
operating machinery). Arguments with
spouses or parents over the use of cannabis
in the home, or its use in the presence of
children, can adversely impact family
functioning and are common features of
those with cannabis use disorder. Last,
individuals with cannabis use disorder may
continue using marijuana despite knowledge
of physical problems (e.g. chronic cough
related to smoking) or psychological
problems (e.g. excessive sedation or
exacerbation of other mental health
problems) associated with its use. (HHS 2015,
page 34).

The HHS stated that chronic
marijuana use produces acute and
chronic adverse effects on the
respiratory system, memory and
learning. Regular marijuana smoking
can produce a number of long-term
pulmonary consequences, including
chronic cough and increased sputum
(Adams and Martin, 1996), and
histopathologic abnormalities in
bronchial epithelium (Adams and
Martin, 1996).

Marijuana as a “Gateway Drug”

The HHS reviewed the clinical
studies evaluating the gateway
hypothesis in marijuana and found
them to be limited. The primary reasons
were: (1) Recruited participants were
influenced by social, biological, and
economic factors that contribute to

extensive drug abuse (Hall and Lynskey,
2005), and (2) most studies testing the
gateway drug hypothesis for marijuana
use the determinative measure any use
of an illicit drug rather than applying
DSM-5 criteria for drug abuse or
dependence (DSM-5, 2013).

The HHS cited several studies where
marijuana use did not lead to other
illicit drug use (Kandel and Chen, 2000;
von Sydow et al., 2002; Nace et al.,
1975). Two separate longitudinal
studies with adolescents using
marijuana did not demonstrate an
association with use of other illicit
drugs (Kandel and Chen, 2000; von
Sydow et al., 2002).

It was noted by the HHS that, when
evaluating the gateway hypothesis,
differences appear when examining use
versus abuse or dependence of other
illicit drugs. Van Gundy and Rebellon
(2010) reported that there was a
correlation between marijuana use in
adolescence and other illicit drug use in
early adulthood, but when examined in
terms of drug abuse of other illicit
drugs, age-linked stressors and social
roles were confounders in the
association. Degenhardt et al. (2009)
reported that marijuana use often
precedes use of other illicit drugs, but
dependence involving drugs other than
marijuana frequently correlated with
higher levels of illicit drug abuse.
Furthermore, Degenhardt et al. (2010)
reported that in countries with lower
prevalence of marijuana usage, use of
other illicit drugs before marijuana was
often documented.

Based on these studies among others,
the HHS concluded that although many
individuals with a drug abuse disorder
may have used marijuana as one of their
first illicit drugs, this does not mean
that individuals initiated with
marijuana inherently will go on to
become regular users of other illicit
drugs.

Factor 7: Its Psychic or Physiological
Dependence Liability

Physiological (Physical) Dependence in
Humans

The HHS stated that heavy and
chronic use of marijuana can lead to
physical dependence (DSM-5, 2013;
Budney and Hughes, 2006; Haney et al.,
1999). Tolerance is developed following
repeated administration of marijuana
and withdrawal symptoms are observed
as following discontinuation of
marijuana usage (HHS, 2015).

The HHS mentioned that tolerance
can develop to some of marijuana’s
effects, but does not appear to develop
with respect to the psychoactive effects.
It is believed that lack of tolerance to
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psychoactive effects may relate to
electrophysiological data demonstrating
that chronic A®-THC administration
does not affect increased neuronal firing
in the ventral tegmental area, a brain
region that plays a critical role in drug
reinforcement and reward (Wu and
French, 2000). Humans can develop
tolerance to marijuana’s cardiovascular,
autonomic, and behavioral effects (Jones
et al., 1981). Tolerance to some
behavioral effects appears to develop
with heavy and chronic use, but not
with occasional usage. Ramaekers et al.
(2009) reported that following acute
administration of marijuana, occasional
marijuana users still exhibited
impairments in tracking and attention
tasks whereas performance of heavy
users on the these tasks was not
affected. In a follow-up study with the
same subjects that participated in the
study by Ramaekers et al. (2009), a
neurophysiological assessment was
conducted where event-related
potentials (ERPs) were measured using
electroencephalography (EEG)
(Theunissen et al., 2012). Similar to the
earlier results, the heavy marijuana
users (n = 11; average of 340 marijuana
uses per year) had no changes in their
ERPs with the acute marijuana
exposure. However, occasional users (n
= 10; average of 55 marijuana uses per
year) had significant decreases in the
amplitude of an ERP component
(categorized as P100) on tracking and
attention tasks and ERP amplitude
change is indicative of a change in brain
activity (Theunissen et al., 2012).

The HHS indicated that down-
regulation of cannabinoid receptors may
be a possible mechanism for tolerance to
marijuana’s effects (Hirvonen et al.,
2012; Gonzalez et al., 2005; Rodriguez
de Fonseca et al., 1994; Oviedo et al.,
1993).

As indicated by the HHS, the most
common withdrawal symptoms in
heavy, chronic marijuana users are sleep
difficulties, decreased appetite or
weight loss, irritability, anger, anxiety or
nervousness, and restlessness (Budney
and Hughes, 2006; Haney et al., 1999).
As reported by HHS, most marijuana
withdrawal symptoms begin within 24—
48 hours of discontinuation, peak
within 4-6 days, and last for 1-3 weeks.

The HHS pointed out that the
American Psychiatric Association’s
(APA’s) Diagnostic and Statistical
Manual of Mental Disorders—5 (DSM—
5) included a list of withdrawal
symptoms following marijuana
[cannabis] use (DSM-5, 2013). The DEA
notes that a DSM-5 working group
report indicated that marijuana
withdrawal symptoms were added to
DSM-5 (they were not previously

included in DSM-IV) because marijuana
withdrawal has now been reliably
presented in several studies (Hasin et
al., 2013). In short, marijuana
withdrawal signs are reported in up to
one-third of regular users and between
50% and 90% of heavy users (Hasin et
al., 2013). According to DSM-5 criteria,
in order to be characterized as having
marijuana withdrawal, an individual
must develop at least three of the seven
symptoms within one week of
decreasing or stopping the heavy and
prolonged use (DSM-5, 2013). These
seven symptoms are: (1) Irritability;
anger or aggression, (2) nervousness or
anxiety, (3) sleep difficulty, (4)
decreased appetite or weight loss, (5)
restlessness, (6) decreased mood, (7)
somatic symptoms causing significant
discomfort (DSM-5, 2013).

Psychological (Psychic) Dependence in
Humans

High levels of psychoactive effects
such as positive reinforcement correlate
with increased marijuana abuse and
dependence (Scherrer et al., 2009;
Zeiger et al., 2010). Epidemiological
marijuana use data reported by NSDUH,
MTF, and TEDS support this assertion
as presented in the HHS 2015 review of
marijuana and updated by the DEA.
According to the findings in the 2014
NSDUH survey, an estimated 9.2
million individuals 12 years and older
used marijuana daily or almost daily (20
or more days within the past month). In
the 2015 MTF report, daily marijuana
use (20 or more days within the past 30
days) in 8th, 10th, and 12th graders is
1.1%, 3.0%, and 6.0%, respectively.

The 2014 NSDUH report stated that
4.2 million persons were classified with
dependence on or abuse of marijuana in
the past year (representing 1.6% of the
total population age 12 or older, and
59.0% of those classified with illicit
drug dependence or abuse) based on
criteria specified in the Diagnostic and
Statistical Manual of Mental Disorders,
4th edition (DSM-IV). Furthermore, of
the admissions to licensed substance
abuse facilities, as presented in TEDS,
marijuana/hashish was the primary
substance of abuse for; 18.3% (352,297)
of 2011 admissions; 17.5% (315,200) of
2012 admissions; and 16.8% (281,991)
of 2013 admissions. Of the 281,991
admissions in 2013 for marijuana/
hashish as the primary substance,
24.3% used marijuana/hashish daily.
Among admissions to treatment for
marijuana/hashish as the primary
substance in 2013, 27.4% were ages 12
to 17 years and 29.7% were ages 20 to
24 years.

Factor 8: Whether the Substance is an
Immediate Precursor of a Substance
Already Controlled Under the CSA

Marijuana is not an immediate
precursor of another controlled
substance.

Determination

After consideration of the eight factors
discussed above and of the HHS’s
Recommendation, the DEA finds that
marijuana meets the three criteria for
placing a substance in schedule I of the
CSA under 21 U.S.C. 812(b)(1):

1. Marijuana has a high potential for
abuse.

The HHS concluded that marijuana
has a high potential for abuse based on
a large number of people regularly using
marijuana, its widespread use, and the
vast amount of marijuana that is
available through illicit channels.

Marijuana is the most abused and
trafficked illicit substance in the United
States. Approximately 22.2 million
individuals in the United States (8.4%
of the United States population) were
past month users of marijuana according
to the 2014 NSDUH survey. A 2015
national survey (Monitoring the Future)
that tracks drug use trends among high
school students showed that by 12th
grade, 21.3% of students reported using
marijuana in the past month, and 6.0%
reported having used it daily in the past
month. In 2011, SAMHSA'’s Drug Abuse
Warning Network (DAWN) reported that
marijuana was mentioned in 36.4% of
illicit drug-related emergency
department (ED) visits, corresponding to
455,668 out of approximately 1.25
million visits. The Treatment Episode
Data Set (TEDS) showed that 16.8% of
non-private substance-abuse treatment
facility admissions in 2013 were for
marijuana as the primary drug.

Marijuana has dose-dependent
reinforcing effects that encourage its
abuse. Both clinical and preclinical
studies have demonstrated that
marijuana and its principle
psychoactive constituent, A%-THC,
possess the pharmacological attributes
associated with drugs of abuse. They
function as discriminative stimuli and
as positive reinforcers to maintain drug
use and drug-seeking behavior.
Additionally, use of marijuana can
result in psychological dependence.

2. Marijuana has no currently
accepted medical use in treatment in the
United States.

The HHS stated that the FDA has not
approved an NDA for marijuana. The
HHS noted that there are opportunities
for scientists to conduct clinical
research with marijuana and there are
active INDs for marijuana, but marijuana
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does not have a currently accepted
medical use in the United States, nor
does it have an accepted medical use
with severe restrictions.

FDA approval of an NDA is not the
sole means through which a drug can be
determined to have a “currently
accepted medical use” under the CSA.
Applying the five-part test summarized
below, a drug has a currently accepted
medical use if all of the following five
elements have been satisfied. As
detailed in the HHS evaluation and as
set forth below, none of these elements
has been fulfilled for marijuana:

i. The drug’s chemistry must be known
and reproducible

Chemical constituents including A®-
THC and other cannabinoids in
marijuana vary significantly in different
marijuana strains. In addition, the
concentration of A9-THC and other
cannabinoids may vary between strains.
Therefore the chemical composition
among different marijuana samples is
not reproducible. Due to the variation of
the chemical composition in marijuana
strains, it is not possible to derive a
standardized dose. The HHS does
advise that if a specific Cannabis strain
is cultivated and processed under
controlled conditions, the plant
chemistry may be consistent enough to
derive standardized doses.

ii. There must be adequate safety studies

There are not adequate safety studies
on marijuana for use in any specific,
recognized medical condition. The
considerable variation in the chemistry
of marijuana results in differences in
safety, biological, pharmacological, and
toxicological parameters amongst the
various marijuana samples.

iii. There must be adequate and well-
controlled studies proving efficacy

There are no adequate and well-
controlled studies that determine
marijuana’s efficacy. In an independent
review performed by the FDA of
publicly available clinical studies on
marijuana (FDA, 2015), FDA concluded
that these studies do not have enough
information to “currently prove efficacy
of marijuana” for any therapeutic
indication.

iv. The drug must be accepted by
qualified experts

At this time, there is no consensus of
opinion among experts concerning the
medical utility of marijuana for use in
treating specific recognized disorders.
v. The scientific evidence must be

widely available

The currently available data and
information on marijuana is not
sufficient to address the chemistry,
pharmacology, toxicology, and

effectiveness. The scientific evidence
regarding marijuana’s chemistry with
regard to a specific cannabis strain that
could be formulated into standardized
and reproducible doses is not currently
available.

3. There is a lack of accepted safety
for use of marijuana under medical
supervision.

Currently, there are no FDA-approved
marijuana products. The HHS also
concluded that marijuana does not have
a currently accepted medical use in
treatment in the United States or a
currently accepted medical use with
severe restrictions. According to the
HHS, the FDA is unable to conclude
that marijuana has an acceptable level of
safety in relation to its effectiveness in
treating a specific and recognized
disorder due to lack of evidence with
respect to a consistent and reproducible
dose that is contamination free. The
HHS indicated that marijuana research
investigating potential medical use
should include information on the
chemistry, manufacturing, and
specifications of marijuana. The HHS
further indicated that a procedure for
delivering a consistent dose of
marijuana should also be developed.
Therefore, the HHS concluded that
marijuana does not have an acceptable
level of safety for use under medical
supervision.
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for they are bound to the recommendations of the Secretary of Health and Human
Services (e.g. DEA) that Marijuana has no medical use and it is a hazardous drug
that shall not be used for any purpose by the general public. All laws of a State to
the contrary are null and void and any Official that relies upon such colorable laws of
a State may be subject to civil liabilities in a Federal Court. The ruling of the DEA to
not revise the Federal Control Substance Law as that law applies to Marijuana was
published in today’s (08-12-16) Federal Register (attached to this message) and it
may be downloaded from the Internet at http://tinyurl.com/h2haa8b.

21 USC 811

SUBCHAPTER I — CONTROL AND ENFORCEMENT
Part B — Authority to Control; Standards and Schedules
8811. Authority and criteria for classification of substances
(a) Rules and regulations of Attorney General; hearing

The Attorney General shall apply the provisions of this subchapter to the
controlled substances listed in the schedules established by section 812 of
this title and to any other drug or other substance added to such schedules
under this subchapter. Except as provided in subsections (d) and (e) of this
section, the Attorney General may by rule— [Emphasis added]

(1) add to such a schedule or transfer between such schedules any drug or other
substance if he—

(A) finds that such drug or other substance has a potential for abuse, and

(B) makes with respect to such drug or other substance the findings prescribed
by subsection (b) of section 812 of this title for the schedule in which such drug is to
be placed; or

(2) remove any drug or other substance from the schedules if he finds that the
drug or other substance does not meet the requirements for inclusion in any
schedule.

Rules of the Attorney General under this subsection shall be made on the record after
opportunity for a hearing pursuant to the rulemaking procedures prescribed by
subchapter Il of chapter 5 of title 5. Proceedings for the issuance, amendment, or
repeal of such rules may be initiated by the Attorney General (1) on his own motion,
(2) at the request of the Secretary, or (3) on the petition of any interested party.

(b) Evaluation of drugs and other substances

The Attorney General shall, before initiating proceedings under subsection (a) of this
section to control a drug or other substance or to remove a drug or other substance
entirely from the schedules, and after gathering the necessary data, request from the
Secretary a scientific and medical evaluation, and his recommendations, as to
whether such drug or other substance should be so controlled or removed as a
controlled substance. ... The recommendations of the Secretary shall include
recommendations with respect to the appropriate schedule, if any, under


http://tinyurl.com/h2haa8b

which such drug or other substance should be listed. The evaluation and the
recommendations of the Secretary shall be made in writing and submitted to the
Attorney General within a reasonable time. The recommendations of the
Secretary to the Attorney General shall be binding on the Attorney General
as to such scientific and medical matters, ... [Emphasis added]

This message is being forwarded to the Office of U.S. Attorney at Anchorage Alaska
under the mandate of 18 USC 4 (Misprision of felony):

"Whoever, having knowledge of the actual commission of a felony cognizable by
a court of the United States, conceals and does not as soon as possible make
known the same to some judge or other person in civil or military authority
under the United States, shall be fined under this title or imprisoned not more
than three years, or both."

Respectfully Submitted

Gordon Warren Epperly
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Subject: An unpublished Proposed Rule by the Drug Enforcement Administration on 08/12/2016
Date: Thursday, August 11, 2016 11:27:29 AM
Attachments: (Memo) - DEA Denial of Petition to Initiate Proceeding to Reschedule Marijuana (08-20-16).pdf

------ Forwarded Message ------

From: "Gordon Epperly" <enter7740@14th-amendment.com>

To:

Cc: "Alaska Office of Attorney.General" <attorney.general@alaska.gov=>;
chris.peloso@alaska.gov; james.chennault@alaska.gov; richard.pomeroy@usdoj.gov;
christine.dollerhide@usdoj.gov; david.urrea@usdoj.gov;
davina.stallworth@usdoj.gov; deborah.simpson@usdoj.gov; kathey.virgin@usdoj.gov;

usaak.ecf@usdoj.gov
Sent: 8/11/2016 11:12:31 AM

Subject: An unpublished Proposed Rule by the Drug Enforcement Administration on
08/12/2016

REMEMBER

If vou forward this, please remove email
addresses before you send it on, and use the
BCC area when sending to several people at once.
Be Kind to Your Email Friends

An Open Letter

Honorable Members of the Alaska State Legislature and Marijuana Control Board

This coming Friday, August 12, 2016, the U.S. Drug Enforcement Agency (DEA) will
be publishing its denial to initiate a proceeding to reschedule Marijuana in the Federal
Regqister. This is one of many denials to reschedule Marijuana by DEA. Attached to
this message is a PDF copy of the unpublished memo that is to be published in the
Federal Register and that memo may be downloaded from the Internet at:

http://tinyurl.com/ja9celm.

This should be an eye opener for those Officials of our City and Boroughs that have
issued permits and licenses for the establishment of marijuana businesses and farms,
for they will be on the front lines of civil lawsuits from those who have been damaged
when (and it will happen) the DEA arrests those who are moving marijuana
throughout the states.

18 U.S. Code § 1964 - Civil remedies

(c) Any person injured in his business or property by reason of a violation
of section 1962 of this chapter may sue therefor in any appropriate United
States district court and shall recover threefold the damages he sustains
and the cost of the suit, including a reasonable attorney’s fee, ...
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Billing Code 4410-09-P
DEPARTMENT OF JUSTICE

Drug Enforcement Administration
21 CFR Chapter 11
[Docket No. DEA-427]

Denial of Petition to Initiate Proceedings to Reschedule Marijuana

AGENCY': Drug Enforcement Administration, Department of Justice.
ACTION: Denial of petitition to initiate proceedings to reschedule
marijuana. SUMMARY: By letter dated July 19, 2016 the
Drug Enforcement Administration (DEA) denied a petition to initiate rulemaking
proceedings to reschedule marijuana. Because the DEA believes that this matter is of
particular interest to members of the public, the agency is publishing below the letter sent
to the petitioner which denied the petition, along with the supporting documentation that
was attached to the letter.
DATES: [Insert date of publication in the Federal Register].
FOR FURTHER INFORMATION CONTACT: Michael J. Lewis, Office of Diversion
Control, Drug Enforcement Administration; Mailing Address: 8701 Morrissette Drive,
Springfield, Virginia 22152; Telephone: (202) 598-6812
SUPPLEMENTARY INFORMATION:
July 19, 2016
Dear Mr. Krumm:

On December 17, 2009, you petitioned the Drug Enforcement Administration (DEA)

to initiate rulemaking proceedings under the rescheduling provisions of the Controlled
Substances Act (CSA). Specifically, you petitioned DEA to have marijuana removed
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from schedule I of the CSA and rescheduled in any schedule other than schedule I of the
CSA.

You requested that DEA remove marijuana from schedule I based on your assertion
that:
1. Marijuana has accepted medical use in the United States;
2. Studies have shown that smoked marijuana has proven safety and
efficacy;
3. Marijuana is safe for use under medical supervision; and
4. Marijuana does not have the abuse potential for placement in schedule |

In accordance with the CSA scheduling provisions, after gathering the necessary data,
DEA requested a scientific and medical evaluation and scheduling recommendation from
the Department of Health and Human Services (HHS). HHS concluded that marijuana
has a high potential for abuse, has no accepted medical use in the United States, and lacks
an acceptable level of safety for use even under medical supervision. Therefore, HHS
recommended that marijuana remain in schedule I. The scientific and medical evaluation
and scheduling recommendation that HHS submitted to DEA is attached hereto.

Based on the HHS evaluation and all other relevant data, DEA has concluded that
there is no substantial evidence that marijuana should be removed from schedule I. A
document prepared by DEA addressing these materials in detail also is attached hereto.
In short, marijuana continues to meet the criteria for schedule I control under the CSA
because:

1) Marijuana has a high potential for abuse. The HHS evaluation and the
additional data gathered by DEA show that marijuana has a high potential for
abuse.

2) Marijuana has no currently accepted medical use in treatment in the United
States. Based on the established five-part test for making such determination,
marijuana has no ‘‘currently accepted medical use’’ because: As detailed in
the HHS evaluation, the drug’s chemistry is not known and reproducible;
there are no adequate safety studies; there are no adequate and well-controlled
studies proving efficacy; the drug is not accepted by qualified experts; and the
scientific evidence is not widely available.

3) Marijuana lacks accepted safety for use under medical supervision. At
present, there are no U.S. Food and Drug Administration (FDA)-approved
marijuana products, nor is marijuana under a New Drug Application (NDA)
evaluation at the FDA for any indication. The HHS evaluation states that
marijuana does not have a currently accepted medical use in treatment in the
United States or a currently accepted medical use with severe restrictions. At
this time, the known risks of marijuana use have not been shown to be
outweighed by specific benefits in well-controlled clinical trials that
scientifically evaluate safety and efficacy.

The statutory mandate of 21 U.S.C. 812(b) is dispositive. Congress established only
one schedule, schedule I, for drugs of abuse with “no currently accepted medical use in
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treatment in the United States” and “lack of accepted safety for use under medical
supervision.” 21 U.S.C. 812(b).

Although the HHS evaluation and all other relevant data lead to the conclusion that
marijuana must remain in schedule I, it should also be noted that, in view of United States
obligations under international drug control treaties, marijuana cannot be placed in a
schedule less restrictive than schedule I1. This is explained in detail in the accompanying
document titled "Preliminary Note Regarding Treaty Considerations.”

Accordingly, and as set forth in detail in the accompanying HHS and DEA
documents, there is no statutory basis under the CSA for DEA to grant your petition to

initiate rulemaking proceedings to reschedule marijuana. Your petition is, therefore,
hereby denied.

Sincerely,

Chuck Rosenberg
Acting Administrator

Attachments:
Preliminary Note Regarding Treaty Considerations

Cover Letter from HHS to DEA Summarizing the Scientific and Medical Evaluation and
Scheduling Recommendation for Marijuana.

U.S. Department of Health and Human Services (HHS) — Basis for the Recommendation
for Maintaining Marijuana in Schedule | of the Controlled Substances Act

U.S. Department of Justice - Drug Enforcement Administration (DEA), Schedule of
Controlled Substances: Maintaining Marijuana in Schedule | of the Controlled

Substances Act, Background, Data, and Analysis: Eight Factors Determinative of Control
and Findings Pursuant to 21 U.S.C. 812(b)

Dated: July 19, 2016.

Chuck Rosenberg,

Acting Administrator.





Preliminary Note Regarding Treaty Considerations

As the Controlled Substances Act (CSA) recognizes, the United States is a party
to the Single Convention on Narcotic Drugs, 1961 (referred to here as the Single
Convention or the treaty). 21 U.S.C. 801(7). Parties to the Single Convention are
obligated to maintain various control provisions related to the drugs that are covered by
the treaty. Many of the provisions of the CSA were enacted by Congress for the specific
purpose of ensuring U.S. compliance with the treaty. Among these is a scheduling
provision, 21 U.S.C. 811(d)(1). Section 811(d)(1) provides that, where a drug is subject
to control under the Single Convention, the DEA Administrator (by delegation from the
Attorney General) must “issue an order controlling such drug under the schedule he
deems most appropriate to carry out such [treaty] obligations, without regard to the
findings required by [21 U.S.C. 811(a) or 812(b)] and without regard to the procedures
prescribed by [21 U.S.C. 811(a) and (b)].”

Marijuana is a drug listed in the Single Convention. The Single Convention uses
the term “cannabis” to refer to marijuana.” Thus, the DEA Administrator is obligated
under section 811(d) to control marijuana in the schedule that he deems most appropriate
to carry out the U.S. obligations under the Single Convention. It has been established in
prior marijuana rescheduling proceedings that placement of marijuana in either schedule 1
or schedule 11 of the CSA is “necessary as well as sufficient to satisfy our international
obligations” under the Single Convention. NORML v. DEA, 559 F.2d 735, 751 (D.C. Cir.
1977). As the United States Court of Appeals for the D.C. Circuit has stated, “several
requirements imposed by the Single Convention would not be met if cannabis and
cannabis resin were placed in CSA schedule 11, 1V, or V.2 Id. Therefore, in accordance
with section 811(d)(1), DEA must place marijuana in either schedule I or schedule II.

Because schedules | and 1 are the only possible schedules in which marijuana
may be placed, for purposes of evaluating this scheduling petition, it is essential to
understand the differences between the criteria for placement of a substance in schedule |
and those for placement in schedule Il. These criteria are set forth in 21 U.S.C. 812(b)(1)
and (b)(2), respectively. As indicated therein, substances in both schedule I and schedule

! Under the Single Convention, “‘cannabis plant' means any plant of the genus Cannabis.” Avrticle 1(c).
The Single Convention defines “cannabis” to include “the flowering or fruiting tops of the cannabis plant
(excluding the seeds and leaves when not accompanied by the tops) from which the resin has not been
extracted, by whatever name they may be designated.” Article 1(b). This definition of “cannabis” under
the Single Convention is slightly less inclusive than the CSA definition of “marihuana,” which includes all
parts of the cannabis plant except for the mature stalks, sterilized seeds, oil from the seeds, and certain
derivatives thereof. See 21 U.S.C. § 802(16). Cannabis and cannabis resin are included in the list of drugs
in Schedule I and Schedule 1V of the Single Convention. In contrast to the CSA, the drugs listed in
Schedule 1V of the Single Convention are also listed in Schedule I of the Single Convention and are subject
to the same controls as Schedule I drugs as well as additional controls. Article 2, par. 5

% The Court further stated: “For example, [article 31 paragraph 4 of the Single Convention] requires import
and export permits that would not be obtained if the substances were placed in CSA schedules 111 through
V. In addition, the quota and [recordkeeping] requirements of Articles 19 through 21 of the Single
Convention would be satisfied only by placing the substances in CSA schedule I or 11.” Id. n. 71 (internal
citations omitted).





Il share the characteristic of “a high potential for abuse.” Where the distinction lies is
that schedule I drugs have “no currently accepted medical use in treatment in the United
States” and “a lack of accepted safety for use of the drug . . . under medical
supervision,” while schedule 11 drugs do have “a currently accepted medical use in
treatment in the United States.” >

Accordingly, in view of section 811(d)(1), this scheduling petition turns on
whether marijuana has a currently accepted medical use in treatment in the United States.
If it does not, DEA must, pursuant to section 811(d), deny the petition and keep
marijuana in schedule I.

As indicated, where section 811(d)(1) applies to a drug that is the subject of a
rescheduling petition, the DEA Administrator must issue an order controlling the drug
under the schedule he deems most appropriate to carry out United States obligations
under the Single Convention, without regard to the findings required by sections 811(a)
or 812(b) and without regard to the procedures prescribed by sections 811(a) and (b).
Thus, since the only determinative issue in evaluating the present scheduling petition is
whether marijuana has a currently accepted medical use in treatment in the United States,
DEA need not consider the findings of sections 811(a) or 812(b) that have no bearing on
that determination, and DEA likewise need not follow the procedures prescribed by
sections 811(a) and (b) with respect to such irrelevant findings. Specifically, DEA need
not evaluate the relative abuse potential of marijuana or the relative extent to which abuse
of marijuana may lead to physical or psychological dependence.

As explained below, the medical and scientific evaluation and scheduling
recommendation issued by the Secretary of Health and Human Services concludes that
marijuana has no currently accepted medical use in treatment in the United States, and
the DEA Administrator likewise so concludes. For the reasons just indicated, no further
analysis beyond this consideration is required. Nonetheless, because of the widespread
public interest in understanding all the facts relating to the harms associated with
marijuana, DEA is publishing here the entire medical and scientific analysis and
scheduling evaluation issued by the Secretary, as well as DEA's additional analysis.

¥ As DEA has stated in evaluating prior marijuana rescheduling petitions, “Congress established only one

schedule, schedule I, for drugs of abuse with 'no currently accepted medical use in treatment in the United
States' and 'lack of accepted safety for use . . . under medical supervision.' 21 USC 812(b).” 76 FR 40552
(2011); 66 FR 20038 (2001).





Department of Health and Human Services,

Office of the Secretary Assistant Secretary for Health, Office of Public Health and
Science

Washington D.C. 20201.

June 25, 2015.

The Honorable Chuck Rosenberg

Acting Administrator, Drug Enforcement Administration, U.S. Department of Justice,
8701 Morrissette Drive, Springfield, VA 22152

Dear Mr. Rosenberg:

Pursuant to the Controlled Substances Act (CSA, 21 U.S.C § 811(b), (c), and (f)), the
Department of Health and Human Services (HHS) is recommending that marijuana
continue to be maintained in Schedule I of the CSA.

The Food and Drug Administration (FDA) has considered the abuse potential and
dependence-producing characteristics of marijuana.

Marijuana meets the three criteria for placing a substance in Schedule I of the CSA under
21 U.S.C 812(b)(1). As discussed in the enclosed analyses, marijuana has a high
potential for abuse, no currently accepted medical use in treatment in the United States,
and a lack of accepted safety for use under medical supervision. Accordingly, HHS
recommends that marijuana be maintained in Schedule I of the CSA. Enclosed are two
documents prepared by FDA’s Controlled Substance Staff (in response to petitions filed
in 2009 by Mr. Bryan Krumm and in 2011 by Governors Lincoln D. Chafee and
Christine O. Gregoire) that form the basis for the recommendation. Pursuant to the
requests in the petitions, FDA broadly evaluated marijuana, and did not focus its
evaluation on particular strains of marijuana or components or derivatives of marijuana.

FDA'’s Center for Drug Evaluation and Research’s current review of the available
evidence and the published clinical studies on marijuana demonstrated that since our
2006 scientific and medical evaluation and scheduling recommendation responding to

a previous DEA petition, research with marijuana has progressed. However, the
available evidence is not sufficient to determine that marijuana has an accepted medical
use. Therefore, more research is needed into marijuana’s effects, including potential
medical uses for marijuana and its derivatives. Based on the current review, we
identified several methodological challenges in the marijuana studies published in the
literature. We recommend they be addressed in future clinical studies with marijuana to
ensure that valid scientific data are generated in studies evaluating marijuana’s safety and
efficacy for therapeutic use. For example, we recommend that studies need to focus on
consistent administration and reproducible dosing of marijuana, potentially through the
use of administration methods other than smoking. A summary of our review of the
published literature on the clinical uses of marijuana, including recommendations for
future studies, is attached to this document.





FDA and the National Institutes of Health’s National Institute on Drug Abuse (NIDA)
also believe that work continues to be needed to ensure support by the federal
government for the efficient conduct of clinical research using marijuana. Concerns have
been raised about whether the existing federal regulatory system is flexible enough to
respond to increased interest in research into the potential therapeutic uses of marijuana
and marijuana-derived drugs. HHS welcomes an opportunity to continue to explore these
concerns with DEA.

Should you have any questions regarding theses recommendations, please contact
Corinne P. Moody, Science Policy Analyst, Controlled Substances Staff, Center for Drug
Evaluation and Research, FDA, at (301) 796-3152.

Sincerely yours,

Karen B. DeSalvo, MD, MPH, MSc
Acting Assistant Secretary for Health

Enclosure:
Basis for the Recommendation for Maintaining Marijuana in Schedule | of the Controlled
Substances Act

BASIS FOR THE RECOMMENDATION FOR
MAINTAINING MARIJUANA IN SCHEDULE |
OF THE CONTROLLED SUBSTANCES ACT

On December 17, 2009, Mr. Bryan Krumm submitted a petition to the Drug Enforcement
Administration (DEA) requesting that proceedings be initiated to repeal the rules and
regulations that place marijuana” in Schedule I of the Controlled Substances Act (CSA).
The petitioner contends that marijuana has an accepted medical use in the United States,
has proven safety and efficacy, is safe for use under medical supervision, and does not
have the abuse potential for placement in Schedule 1. The petitioner requests that
marijuana be rescheduled to any schedule other than Schedule I of the CSA. In May
2011, the DEA Administrator requested that the U.S. Department of Health and Human
Services (HHS) provide a sdentific and medical evaluation of the available information
and a scheduling recommendation for marijuana, in accordance with the provisions of 21
U.S.C. 811(b).

In accordance with 21 U.S.C. 811(b), the DEA has gathered information related to the
control of marijuana (Cannabis sativa)® under the CSA. Pursuant to 21 U.S.C. 811(b), the

4 Note that “marihuana” is the spelling originally used in the Controlled Substances Act (CSA). This
document uses the spelling that is more common in current usage, “marijuana.”
® The CSA defines marihuana (marijuana) as the following:
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Secretary of HHS is required to consider in a scientific and medical evaluation eight
factors determinative of control under the CSA. Following consideration of the eight
factors, if it is appropriate, the Secretary must make three findings to recommend
scheduling a substance in the CSA or transferring a substance from one schedule to
another. The findings relate to a substance's abuse potential, legitimate medical use, and
safety or dependence liability. Administrative responsibilities for evaluating a substance
for control under the CSA are performed by the Food and Drug Administration (FDA),
with the concurrence of the National Institute on Drug Abuse (NIDA), as described in the
Memorandum of Understanding (MOU) of March 8, 1985 (50 FR 9518-20).

In this document, FDA recommends continued control of marijuana in Schedule | of the
CSA. Pursuant to 21 U.S.C. 811(c), the eight factors pertaining to the scheduling of
marijuana are considered below.

1. ITSACTUAL ORRELATIVE POTENTIAL FOR ABUSE

Under the first factor the Secretary must consider marijuana’s actual or relative
potential for abuse. The CSA does not define the term “abuse.” However, the CSA’s
legislative history suggests the following in determining whether a particular drug or
substance has a potential for abuse®:

a. There is evidence that individuals are taking the drug or drugs containing such a
substance in amounts sufficient to create a hazard to their health or to the safety of
other individuals or to the community.

b. There is a significant diversion of the drug or drugs containing such a substance
from legitimate drug channels.

c. Individuals are taking the drug or drugs containing such a substance on their own
initiative rather than on the basis of medical advice from a practitioner licensed by
law to administer such drugs in the course of his professional practice.

d. The drug or drugs containing such a substance are new drugs so related in their
action to a drug or drugs already listed as having a potential for abuse to make it
likely that the drug will have the same potentiality for abuse as such drugs, thus
making it reasonable to assume that there may be significant diversions from

All parts of the plant Cannabis sativa L., whether growing or not; the seeds thereof; the resin
extracted from any part of such plant; and every compound, manufacture, salt, derivative, mixture,
or preparation of such plant, its seeds or resin. Such term does not include the mature stalks of
such plant, fiber produced from such stalks, oil or cake made from the seeds of such plant, any
other compound, manufacture, salt, derivative, mixture, or preparation of such mature stalks
(except the resin extracted therefrom), fiber, oil, or cake, or the sterilized seed of such plant which
is incapable of germination (21 U.S.C. 802(16)).

® Comprehensive Drug Abuse Prevention and Control Act of 1970, H.R. Rep. No. 91-1444, 91st Cong.,
Sess. 1 (1970) reprinted in U.S.C.C.A.N. 4566, 4603.
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legitimate channels, significant use contrary to or without medical advice, or that
it has a substantial capability of creating hazards to the health of the user or to the
safety of the community.

In the development of this scientific and medical evaluation for the purpose of
scheduling, the Secretary analyzed considerable data related to the substance’s abuse
potential. The data include a discussion of the prevalence and frequency of use, the
amount of the substance available for illicit use, the ease of obtaining or
manufacturing the substance, the reputation or status of the substance “on the street,”
and evidence relevant to at-risk populations. Importantly, the petitioners define
marijuana as including all Cannabis cultivated strains. Different marijuana samples
derived from various cultivated strains may have very differernt chemical consituents,
thus the analysis is based on what is known about the range of these constituents
across all cultivated strains.

Determining the abuse potential of a substance is complex with many dimensions, and
no single test or assessment provides a complete characterization. Thus, no single
measure of abuse potential is ideal. Scientifically, a comprehensive evaluation of the
relative abuse potential of a substance can include consideration of the following
elements: receptor binding affinity, preclinical pharmacology, reinforcing effects,
discriminative stimulus effects, dependence producing potential, pharmacokinetics,
route of administration, toxicity, data on actual abuse, clinical abuse potential studies,
and public health risks. Importantly, abuse can exist independently from tolerance or
physical dependence because individuals may abuse drugs in doses or patterns that
don not induce these phenomena. Additionally evidence of clandestine population and
illicit trafficking of a substance can shed light on both the demand for a substance as
well as the ease of obtaining a substance. Animal and human laboratory data and
epidemiological data are all used in determining a substance’s abuse potential.
Moreover, epidemiological data can indicate actual abuse.

The petitioner compares the effects of marijuana to currently controlled Schedule 11
substances and make repeated claims about their comparative effects. Comparisons
between marijuana and the diverse array of Schedule Il substances is difficult, because
of the pharmacologically dissimilar actions of substances of Schedule 11 of the CSA.
For example, Schedule 11 substances include stimulant-like drugs (e.g., cocaine,
methylphenidate, and amphetamine), opioids (e.g., oxycodone, fentanyl), sedatives
(e.g., pentobarbital, amobarbital), dissociative anesthetics (e.g., PCP), and naturally
occurring plant components (e.g., coca leaves and poppy straw). The mechanism(s) of
action of the above Schedule Il substances are wholly different from on another, and
they are different from tetrahydrocannabinol (THC) and marijuana as well. For
example, Schedule Il stimulants typically function by increasing monoaminergic tone
via an increase in dopamine and norepinephrine (Schmitt et al., 2013). In contrast,
opioid analgesics function via mu-opioid receptor agonist effects. These differing
mechanism(s) of action result in vastly different behavioral and adverse effect profiles,
making comparisons across the range of pharmacologically diverse C-I1 substances
inappropriate.





In addition, many substances scheduled under the CSA are reviewed and evaluated
within the context of commercial drug development, using data submitted in the form
of a new drug application (NDA). A new analgesic drug might be compared to a
currently scheduled analgesic drug as part of the assessment of its relative abuse
potential. However, because the petitioners have not identified a specific indication
for the use of marijuana, identifying an appropriate comparator based on indication
cannot be done.

a. There is evidence that individuals are taking the substance in amounts
sufficient to create a hazard to their health or to the safety of other individuals or
to the community.

Evidence shows that some individuals are taking marijuana in amounts sufficient
to create a hazard to their health and to the safety of other individuals and the
community. A large number of individuals use marijuana. HHS provides data on
the extent of marijuana abuse through NIDA and the Substance Abuse and Mental
Health Services Administration (SAMHSA). According to the most recent data
from SAMHSA’s 2012 National Survey on Drug Use and Health (NSDUH),
which estimates the number of individuals who have use a substance within a
month prior to the study (described as “current use”), marijuana is the most
commonly used illicit drug among American aged 12 years and older, with an
estimated 18.9 million Americans having used marijuana within the month prior
to the 2012 NSDUH. Compared to 2004, when an estimated 14.6 million
individuals reported using marijuana within the month prior to the study, the
estimated rates in 2012 show an increase of approximately 4.3 million
individuals. The 2013 Monitoring the Future (MTF) survey of 8", 10" and 12"
grade students also indicates that marijuana is the most widely used illicit
substance in this age group. Specifically, current month use was at 7.0 percent of
8™ graders, 18.0 percent of 10", graders and 22.7 percent of 12" graders.
Additionally, the 2011 Treatment Episode Data Set (TEDS) reported that primary
marijuana abuse accounted for 18.1 percent of non-private substance-abuse
treatment facility admissions, with 24.3 percent of those admitted reporting daily
use. However, of these admissions for primary marijuana abuse, the criminal
justice system referred 51.6 percent to treatment. SAMHSA’s Drug Abuse
Warning Network (DAWN) was a national probability survey of U.S. hospitals
with emergency departments (EDs) and was designed to obtain information on
ED visits in which marijuana was mentioned, accounting for 36.4 percent of illicit
drug related ED visits. There are some limitations related to DAWN data on ED
visits, which are discussed in detail in Factor 4, “Its History and Current Pattern
of Abuse;” Factor 5, “The Scope, Duration, and Significance of Abuse;” and
Factor 6, “What, if an, Risk There is to the Public Health.” These factors contain
detailed discussions of these data.

A number of risks can occur with both acute and chronic use of marijuana.
Detailed discussions of the risks are addressed in Factor 2, “Scientific Evidence of
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C.

its Pharmacological Effect, if Known,” and Factor 6, “What, if any, Risk There is
to the Public Health.”

There is significant diversion of the substance from legitimate drug channels.

There is a lack of evidence of significant diversion of marijuana from legitimate
drug channels, but this is likely due to the fact that marijuana is more widely
available from illicit sources rather than through legitimate channels. Marijuana
is not an FDA-approved drug product, as an NDA or biologics license application
(BLA) has not been approved for marketing in the United States. Numerous
states and the District of Columbia have state-level medical marijuana laws that
allow for marijuana use within that state. These state-level drug channels do not
have sufficient collection of data related to medical treatment, including efficacy
and safety.

Marijuana is used by researchers for nonclinical research as well as clinical
research under investigational new drug (IND) applications; this represents the
only legitimate drug channel in the United States. However, marijuana used for
research reporesents a very small contribution of the total amount of marijuana
available in the United States, and thus provides limited information about
diversion. In addition, the lack of significant diversion of investigation supplies is
likely because of the widespread availability of illicit marijuana of equal or
greater amounts of delta® THC. The data originating from the DEA on seizure
statistics demonstrate the magnitude of the availability for illicit marijuana.
DEA’s System to Retrieve Information from Drug Evidence (STRIDE) provides
information on total domestic drug seizures, STRIDE reports a total domestic
seizure of 573,195 kg of marijuana in 2011, the most recent year with complete
data that is currently publically available (DEA Domestic Drug Seizures, n.d.).

Individuals are taking the substance on their own initiative rather than on

the basis of medical advice from a practitioner licensed by law to administer such
substances.

Because the FDA has not approved an NDA or BLA for a marijuana drug product
for any therapeutic indication, the only way an individual can take marijuana on
the basis of medical advice through legitimate channels at the federal level is by
participating in research under an IND application. That said, numerous states
and the District of Columbia have passed state-level medical marijuana laws
allowing for individuals to use marijuana under certain cicrumstances. However,
data are not yet available to determine the number of individuals using marijuana
under these state-level medical marijuana laws. Regardless, according to the
2012 NSDUH data, 18.9 million American adults currently use marijuana
(SAMHSA, 2013). Based on the large number of individuals reporting current
use of marijuana and the lack of an FDA-approved drug product in the United
States, one can assume that it is likely that the majority of individuals using

11





marijuana do so on their own initiative rather than on the basis of medical advice
from a licensed practitioner.

d. The substance is so related in its action to a substance already listed as
having a potential for abuse to make it likely that it will have the same potential
for abuse as such substance, thus making it reasonable to assume that there may
be significant diversions from legitimate channels, significant use contrary to or
without medical advice, or that it has a substantial capability of creating hazards
to the health of the user or to the safety of the community.

FDA has approved two drug products containing cannabinoid compounds that are
structurally related to the active components in marijuana. These two marketed
products are controlled under the CSA. Once a specific drug product containing
cannabinoids becomes approved, that specific drug product may be moved from
Schedule I to a different Schedule (11 — V) under the CSA. Firstly, Marinol—
generically known as dronabinol—is a Schedule 111 drug product containing
synthetic delta®>~ THC. Marinol, which is formulated in sesame oil in soft gelatin
capsules, was first placed in Schedule 11 under the CSA following its approval by
the FDA. Marinol was later rescheduled to Schedule 111 under the CSA because
of low numbers of reports of abuse relative to marijuana. Dronabinol is listed in
Schedule I under the CSA. FDA approved Marinol in 1985 for the treatment of
nausea and vomiting associated with cancer chemotherapy in patients who failed
to respond adequately to conventional anti-emetic treatments. In 1992, FDA
approved Marional for anorexia associated with weight loss in patients with
acquired immunodeficiency syndrome (AIDS). Secondly, in 1985, FDA
approved Cesamet, a drug product containing the Schedule Il substance nabilone,
for the treatment of nausea and vomiting associated with cancer chemotherapy.
Besides the two cannabinoid-containing drug products FDA approved for
marketing, other naturally occurring cannabinoids and their derivatives (from
Cannabis) and their synthetic equivalents with similar chemical structure and
pharmacological activity are included in the CSA as Schedule | substances.

2. SCIENTIFIC EVIDENCE OF ITSPHARMACOLOGICAL EFFECTS, IF
KNOWN

Under the second factor, the Secretary must consider the scientific evidence of
marijuana's pharmacological effects. Abundant scientific data are available on the
neurochemistry, toxicology, and pharmacology of marijuana. This section includes a
scientific evaluation of marijuana’s neurochemistry; pharmacology; and human and
animal behavioral, central nervous system, cognitive, cardiovascular, autonomic,
endocrinological, and immunological system effects. The overview presented below
relies upon the most current research literature on cannabinoids.

Neurochemistry and Pharmacoloqgy of Marijuana
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Marijuana is a plant that contains numerous natural constituents, such as cannabinoids,
that have a variety of pharmacological actions. The petition defines marijuana as
including all Cannabis cultivated strains. Different marijuana samples derived from
various cultivated strains may have very different chemical constituents including
delta® THC and other cannabinoids (Appendino et al., 2011). As a consequence,
marijuana products from different strains will have different biological and
pharmacological profiles.

According to EISohly and Slade (2005) and Appendino et al. (2011), marijuana
contains approximately 525 identified natural constituents, including approximately
100 compounds classified as cannabinoids. Cannabinoids primarily exist in Cannabis,
and published data suggests that most major cannabinoid compounds occurring
naturally have been identified chemically. New and minor cannabinoids and other
new compounds are continuously being characterized (Pollastro et al., 2011). So far,
only two cannabinoids (cannabigerol and its corresponding acid) have been obtained
from a non-Cannabis source. A South African Helichrysum (H. umbraculigerum)
accumulates these compounds (Appendino et al., 2011). The chemistry of marijuana
is described in more detail in Factor 3, “The State of Current Scientific Knowledge
Regarding the Drug or Other Substance.”

The site of cannabinoid action is at the cannabinoid receptors. Cloning of cannabinoid
receptors, first from rat brain tissue (Matsuda et al., 1990) and then from human brain
tissue (Gerard et al., 1991), has verified the site of action. Two cannabinoid receptors,
CB; and CB,, were characterized (Battista et al., 2012; Piomelli, 2005). Evidence of a
third cannabinoid receptor exists, but it has not been identified (Battista et al., 2012).

The cannabinoid receptors, CB; and CBy, belong to the family of G-protein-coupled
receptors, and present a typical seven transmembrane-spanning domain structure.
Cannabinoid receptors link to an inhibitory G-protein (G;), such that adenylate cyclase
activity is inhibited when a ligand binds to the receptor. This, in tum, prevents the
conversion of ATP to the second messenger, cyclic AMP (CAMP). Examples of
inhibitory coupled receptors include opioid, muscarinic cholinergic, alpha,-
adrenoreceptors, dopamine (D), and serotonin (5-HT,).

Cannabinoid receptor activation inhibits N- and P/Q-type calcium channels and
activates inwardly rectifying potassium channels (Mackie et al., 1995; Twitchell et al.,
1997). N-type calcium channel inhibition decreases neurotransmitter release from
several tissues. Thus, calcium channel inhibition may be the mechanism by which
cannabinoids inhibit acetylcholine, norepinephrine, and glutamate release from
specific areas of the brain. These effects may represent a potential cellular mechanism
underlying cannabinoids' antinociceptive and psychoactive effects (Ameri, 1999).

CB; receptors are found primarily in the central nervous system, but are also present in
peripheral tissues. CB; receptors are located mainly in the basal ganglia,

hippocarnpus, and cerebellum of the brain (Howlett et al., 2004). The localization of
these receptors may explain cannabinoid interference with movement coordination and
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effects on memory and cognition. Additionally, CB; receptors are found in the
immune system and numerous other peripheral tissues (Petrocellis and Di Marzo,
2009). However, the concentration of CB; receptors is considerably lower in
peripheral tissues than in the central nervous system (Herkenharn et al., 1990 and
1992).

CB; receptors are found primarily in the immune system, but are also present in the
central nervous system and other peripheral tissues. In the immune system, CB,
receptors are found predominantly in B lymphocytes and natural killer cells
(Bouaboula et al., 1993). CB; receptors may mediate cannabinoids' immunological
effects (Galiegue et al., 1995). Additionally, CB; receptors have been localized in the
brain, primarily in the cerebellum and hippocampus (Gong et al., 2006). The
distribution of CB; receptors throughout the body is less extensive than the
distribution of CB; receptors (Petrocellis and Di Marzo, 2009). However, both CB;
and CB; receptors are present in numerous tissues of the body.

Cannabinoid receptors have endogenous ligands. In 1992 and 1995, two endogenous
cannabinoid receptor agonists, anandamide and arachidonyl glycerol (2-AG),
respectively, were identified (Di Marzo, 2006). Anandamide is a low efficacy agonist
(Breivogel and Childers, 2000) and 2-AG is a high efficacy agonist (Gonsiorek et al.,
2000). Cannabinoid endogenous ligands are present in central as well as peripheral
tissues. A combination of uptake and hydrolysis terminate the action of the
endogenous ligands. The endogenous cannabinoid system is a locally active signaling
system that, to help restore homeostasis, is activated "on demand" in response to
changes to the local homeostasis (Petrocellis and Di Marzo, 2009). The endogenous
cannabinoid system, including the endogenous cannabinoids and the cannabinoid
receptors, demonstrate substantial plasticity in response to several physiological and
pathological stimuli (Petrocellis and Di Marzo, 2009). This plasticity is particularly
evident in the central nervous system.

Delta®-THC and cannabidiol (CBD) are two abundant cannabinoids present in
marijuana. Marijuana's major psychoactive cannabinoid is delta®~THC (Wachtel et al.,
2002). In 1964, Gaoni and Mechoularn first described delta®-THC's structure and
function. In 1963, Mechoularn and Shvo first described CBD's structure. The
pharmacological actions of CBD have not been fully studied in humans.

Delta’-THC and CBD have varying affinity and effects at the cannabinoid receptors.
Delta®THC displays similar affinity for CB; and CB; receptors, but behaves as a
weak agonist for CB, receptors. The identification of synthetic cannabinoid ligands
that selectively bind to CB; receptors but do not have the typical delta’~THC-like
psychoactive properties suggests that the activation of CB;1-receptors mediates
cannabinoids' psychotropic effects (Hanus et al., 1999). CBD has low affinity for both
CB; and CB; receptors (Mechoulam et al., 2007). According to Mechoulam et al.
(2007), CBD has antagonistic effects at CB; receptors and some inverse agonistic
properties at CB; receptors. When cannabinoids are given subacutely to rats, CB;
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receptors down-regulate and the binding of the second messenger system coupled to
CB; receptors, GTPgarnmas, decreases (Breivogel et al., 2001).

Animal Behavioral Effects

Self-Administration

Self-administration is a method that assesses the ability of a drug to produce rewarding
effects. The presence of rewarding effects increases the likelihood of behavioral
responses to obtain additional drug. Animal self-administration of a drug is often
useful in predicting rewarding effects in humans, and is indicative of abuse liability. A
good correlation is often observed between those drugs that rhesus monkeys self-
administer and those drugs that humans abuse (Balster and Bigelow, 2003). Initially,
researchers could not establish self-administration of cannabinoids, including delta’-
THC, in animal models. However, self-administration of delta®-THC can now be
established in a variety of animal models under specific training paradigms (Justinova
et al., 2003, 2004, 2005).

Squirrel monkeys, with and without prior exposure to other drugs of abuse, self-
administer delta®~THC under specific conditions. For instance, Tanda et al. (2000)
observed that when squirrel monkeys are initially trained to self-administer
intravenous cocaine, they will continue to bar-press delta®~THC at the same rate as
they would with cocaine. The doses were notably comparable to those doses used by
humans who smoke marijuana. SR141716, a CB; cannabinoid receptor agonist-
antagonist, can block this rewarding effect. Other studies show that naive squirrel
monkeys can be successfully trained to self-administer delta®~THC intravenously
(Justinova et al., 2003). The maximal responding rate is 4 pg/kg per injection, which is
2-3 times greater than observed in previous studies using cocaine-experienced
monkeys. Naltrexone, a mu-opioid antagonist, partially antagonizes these rewarding
effects of delta’ THC (Justinova et al., 2004).

Additionally, data demonstrate that under specific conditions, rodents self-administer
cannabinoids. Rats will self-administer delta®~THC when applied
intracerebroventricularly (i.c.v.), but only at the lowest doses tested (0.01-0.02 pg
/infusion) (Braida et al., 2004). SR141716 and the opioid antagonist naloxone can
antagonize this effect. However, most studies involve rodents self-administrating the
synthetic cannabinoid WIN 55212, a CB; receptor agonist with a non-cannabinoid
structure (Deiana et al., 2007; Fattore et al., 2007; Martellotta et al., 1998; Mendizabal
et al., 2006).

Aversive effects, rather than reinforcing effects, occur in rats that received high doses
of WIN 55212 (Chaperon et al., 1998) or delta®>THC (Sanudo-Pena et al., 1997),
indicating a possible critical dose-dependent effect. In both studies, SR141716
reversed these aversive effects.

Conditioned Place Preference

15





Conditioned place preference (CPP) is a less rigorous method than self-administration
for determining whether or not a drug has rewarding properties. In this behavioral test,
animals spend time in two distinct environments: one where they previously received
a drug and one where they received a placebo. If the drug is reinforcing, animals will
choose to spend more time in the environment paired with the drug, rather than with
the placebo, when presented with both options s.imultaneously.

Animals show CPP to delta®THC, but only at the lowest doses tested (0.075-1.0
mg/kg, intraperitoneal (i.p.)) (Braida et al., 2004). SR141716 and naloxone antagonize
this effect (Braida et al., 2004). As a partial agonist, SR141716 can induce CPP at
doses of 0.25, 0.5, 2 and 3 mg/kg (Cheer et al., 2000). In knockout mice, those without
p-opioid receptors do not develop CPP to delta®-THC (Ghozland et al., 2002).

Drug Discrimination Studies

Drug discrimination is a method where animals indicate whether a test drug produces
physical or psychic perceptions similar to those produced by a known drug of abuse.
In this test, an animal learns to press one bar when it receives the known drug of abuse
and another bar when it receives placebo. To determine whether the test drug is like
the known drug of abuse, a challenge session with the test drug demonstrates which of
the two bars the animal presses more often.

In addition to humans (Lile et al., 2009; Lile et al., 2011), it has been noted that
animals, including monkeys (McMahon, 2009), mice (McMahon et al., 2008), and rats
(Gold et al., 1992), are able to discriminate cannabinoids from other drugs or placebo.
Moreover, the major active metabolite of delta® THC, 11-hydroxy-delta®~THC, also
generalizes (following oral administration) to the stimulus cues elicited by delta9-THC
(Browne and Weissman, 1981). Twenty-two other cannabinoids found in marijuana
also fully substitute for delta THC. However, CBD does not substitute for delta’>THC
in rats (Vann et al., 2008).

Discriminative stimulus effects of delta®~THC are pharmacologically specific for
marijuana containing cannabinoids (Balster and Prescott, 1992; Browne and
Weissman, 1981; Wiley et al., 1993, 1995). The discriminative stimulus effects of the
cannabinoid group appear to provide unique effects because stimulants, hallucinogens,
opioids, benzodiazepines, barbiturates, NMDA antagonists, and antipsychotics do not
fully substitute for delta®~THC.

Central Nervous System Effects

Human Physiological and Psychological Effects

Psychoactive Effects
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Below is a list of the common subjective responses to cannabinoids (Adams and
Martin, 1996; Gonzalez, 2007; Hollister 1986, 1988; Institute of Medicine, 1982).
According to Maldonado (2002), these responses to marijuana are pleasurable to many
humans and are often associated with drug-seeking and drug-taking. High levels of
positive psychoactive effects are associated with increased marijuana use, abuse, and
dependence (Scherrer et al., 2009; Zeiger et al., 2010).

1) Disinhibition, relaxation, increased sociability, and talkativeness.

2) Increased merriment and appetite, and even exhilaration at high doses.

3) Enhanced sensory perception, which can generate an increased appreciation of
music, art, and touch.

4) Heightened imagination, which can lead to a subjective sense of increased
creativity.

5) Initial dizziness, nausea, tachycardia, facial flushing, dry mouth, and tremor.
6) Disorganized thinking, inability to converse logically, time distortions, and
short-term memory impairment.

7) Ataxia and impaired judgment, which can impede driving ability or lead to an
increase in risk-tasking behavior.

8) Illusions, delusions, and hallucinations that intensify with higher doses.

9) Emotional lability, incongruity of affect, dysphoria, agitation, paranoia,
confusion, drowsiness, and panic attacks, which are more common in
inexperienced or high-dosed users.

As with many psychoactive drugs, a person's medical, psychiatric, and drug-taking
history can influence the individual's response to marijuana. Dose preferences to
marijuana occur in that marijuana users prefer higher concentrations of the principal
psychoactive substance (1.95 percent delta®~THC) over lower concentrations (0.63
percent delta®-THC) (Chait and Burke, 1994). Nonetheless, frequent marijuana users
(> 100 times of use) were able to identify a drug effect from low-dose delta®-THC
better than occasional users (<10 times of use) while also experiencing fewer sedative
effects from marijuana (Kirk and de Wit, 1999).

The petitioners contend that many of marijuana’s naturally occurring cannabinoids
mitigate the psychoactive effects of delta®~THC, and therefore that marijuana lacks
sufficient abuse potential to warrant Schedule I placement, because Marinol, which is
in Schedule 111, contains only delta®~THC. This theory has not been demonstrated in
controlled studies. Moreover, the concept of abuse potential encompasses all
properties of a substance, including its chemistry, pharmacology, and
pharmacokinetics, as well as usage patterns and diversion history. The abuse potential
of a substance is associated with the repeated or sporadic use of a substance in
nonmedical situations for the psychoactive effects the substance produces. These
psychoactive effects include euphoria, perceptual and other cognitive distortions,
hallucinations, and mood changes. However, as stated above, the abuse potential not
only includes the psychoactive effects, but also includes other aspects related to a
substance.
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DEA's final published rule entitled "Rescheduling of the Food and Drug
Administration Approved Product Containing Synthetic Dronabinol [(-)-delta’-(trans)-
Tetrahydrocannabinol] in Sesame Oil and Encapsulated in Soft Gelatin Capsules From
Schedule 11 to Schedule 11" (64 FR 35928, July 2, 1999) rescheduled Marinol from
Schedule 11 to Schedule 111. The HHS assessment of the abuse potential and
subsequent scheduling recommendation compared Marinol to marijuana on different
aspects related to abuse potential. Major differences in formulation, availability, and
usage between marijuana and the drug product, Marinol, contribute to their differing
abuse potentials.

Hollister and Gillespie (1973) estimated that delta®~THC by smoking is 2.6 to 3 times
more potent than delta® THC ingested orally. The intense psychoactive drug effect
achieved, rapidly by smoking is generally considered to produce the effect desired by
the abuser. This effect explains why abusers often prefer to administer certain drugs
by inhalation, intravenously, or intranasally rather than orally. Such is the case with
cocaine, opium, heroin, phencyclidine, methamphetamine, and delta®-THC from
marijuana (0.1-9.5 percent delta’~THC range) or hashish (10-30 percent delta®-THC
range) (Wesson and Washburn, 1990). Thus, the delayed onset and longer duration of
action for Marinol may be contributing factors limiting the abuse or appeal of Marinol
as a drug of abuse relative to marijuana.

The formulation of Marinol is a factor that contributes to differential scheduling of
Marinol and marijuana. For example, extraction and purification of dronabinol from
the encapsulated sesame oil mixture of Marinol is highly complex and difficult.
Additionally, the presence of sesame oil mixture in the formulation may preclude the
smoking of Marinol-laced cigarettes.

Additionally, there is a dramatic difference between actual abuse and illicit trafficking
of Marinol and marijuana. Despite Marinol's availability in the United States, there
have been no significant reports of abuse, diversion, or public health problems due to
Marinol. By comparison, 18.9 million American adults report currently using
marijuana (SAMHSA, 2013).

In addition, FDA's approval of an NDA for Marinol allowed for Marinol to be
rescheduled to Schedule 11, and subsequently to Schedule 111 of the CSA. In
conclusion, marijuana and Marinol differ on a wide variety of factors that contribute to
each substance's abuse potential. These differences are major reasons distinguishing
the higher abuse potential for marijuana and the different scheduling determinations of
marijuana and Marinol.

In terms of the petitioners' claim that different cannabinoids present in marijuana
mitigate the psychoactive effects of delta®~THC, only three of the cannabinoids
present in marijuana were simultaneously administered with delta®-THC to examine
how the combinations of these cannabinoids such as CBD, cannabichromene (CBC)
and cannabinol (CBN) influence delta®-THC's psychoactive effects. Dalton et al.
(1976) observed that smoked administration of placebo marijuana cigarettes
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containing injections of 0.15 mg/kg CBD combined with 0.025mg/kg of delta®-THC,
in a 7:1 ratio of CBD to delta®THC, significantly decreased ratings of acute subjective
effects and "high" when compared to smoking delta®~THC alone. In contrast, llan et
al. (2005) calculated the naturally occurring concentrations of CBC and CBD in a
batch of marijuana cigarettes with either 1.8 percent or 3.6 percent delta®-THC
concentration by weight. For each strength of delta®~THC in marijuana cigarettes, the
concentrations of CBC and CBD were classified in groups of either low or high. The
study varied the amount of CBC and CBD within each strength of delta®-THC
marijuana cigarettes, with administrations consisting of either low CBC (between 0.1-
0.2 percent CBC concentration by weight) and low CBD (between 0.1-0.4 percent
CBD concentration by weight), high CBC ( >0.5 percent CBC concentration by
weight) and low CBD, or low CBC and high CBD ( >1.0 percent CBD concentration
by weight). Overall, all combinations scored significantly greater than placebo on
ratings of subjective effects, and there was no significant difference between any
combinations.

The oral administration of a combination of either 15, 30, or 60 mg CBD with 30 mg
delta®-THC dissolved in liquid (in a ratio of at least 1:2 CBD to delta’>THC) reduced
the subjective effects produced by delta®-THC alone (Karniol et al., 1974).
Additionally, orally administering a liquid mixture combining 1 mg/kg CBD with 0.5
mg/kg of delta® THC (ratio of 2:1 CBD to delta®~THC) decreased scores of anxiety
and marijuana drug effect on the Addiction Research Center Inventory (ARCI)
compared to delta’-THC alone (Zuardi et al.,1982). Lastly, oral administration of
either 12.5, 25, or 50 mg CBN combined with 25 mg delta®-THC dissolved in liquid
(ratio of at least 1:2 CBN to delta®~THC) significantly increased subjective ratings of
"drugged,” "drowsy," "dizzy," and "drunk," compared to delta®>~THC alone (Karniol et
al., 1975).

Even though some studies suggest that CBD may decrease some of delta’-THC's
psychoactive effects, the ratios of CBD to delta’THC administered in these studies
are not present in marijuana used by most people. For example, in one study,
researchers used smoked marijuana with ratios of CBD to delta®~THC naturally
present in marijuana plant material and they found out that varying the amount of
CBD actually had no effect on delta®- THC's psychoactive effects (Ilan et al., 2005).
Because most marijuana currently available on the street has high amounts of delta’-
THC with low amounts of CBD and other cannabinoids, most individuals use
marijuana with low levels of CBD present (Mehmedic et al., 2010). Thus, any possible
mitigation of delta®~THC's psychoactive effects by CBD will not occur for most
marijuana users. In contrast, one study indicated that another cannabinoid present in
marijuana, CBN, may enhance delta®~-THC's psychoactive effects (Karniol et al.,1975).

Behavioral Impairment

Marijuana induces various psychoactive effects that can lead to behavioral
impairment. Marijuana's acute effects can significantly interfere with a person's ability
to learn in the classroom or to operate motor vehicles. Acute administration of smoked
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marijuana impairs performance on learning, associative processes, and psychomotor
behavioral tests (Block et al., 1992). Ramaekers et al. (2006a) showed that acute
administration of 250 pg/kg and 500 pg/kg of delta®~THC in smoked marijuana dose-
dependently impairs cognition and motor control, including motor impulsivity and
tracking imé)airments (Ramaekers et al., 2006b). Similarly, administration of 290
ug/kg delta™THC in a smoked marijuana cigarette resulted in impaired perceptual
motor speed and accuracy: two skills which are critical to driving ability (Kurzthaler et
al., 1999). Lastly, administration of 3.95 percent delta®~THC in a smoked marijuana
cigarette not only increased disequilibrium measures, but also increased the latency in
a task of simulated vehicle braking at a rate comparable to an increase in stopping
distance of five feet at 60 mph (Liguori et al., 1998). However, acute administration of
marijuana containing 2.1 percent delta’>THC does not produce "hangover effects"
(Chait, 1990).

In addition to measuring the acute effects immediately following marijuana
administration, researchers have conducted studies to determine how long behavioral
impairments last after abstinence. Some of marijuana's acute effects may not fully
resolve until at least one day after the acute psychoactive effects have subsided.
Heishman et al. (1990) showed that impairment on memory tasks persists for 24 hours
after smoking marijuana cigarettes containing 2.57 percent delta®~THC. However,
Fant et al. (1998) showed that the morning after exposure to 1.8 percent or 3.6 percent
smoked delta®-THC, subjects had minimal residual alterations in subjective or
performance measures.

A number of factors may influence marijuana's behavioral effects including the
duration of use (chronic or short term), frequency of use (daily, weekly, or
occasionally), and amount of use (heavy or moderate). Researchers also have
examined how long behavioral impairments last following chronic marijuana use.
These studies used self-reported histories of past duration, frequency, and amount of
past marijuana use, and administered a variety of performance and cognitive measures
at different time points following marijuana abstinence. In chronic marijuana users,
behavioral impairments may persist for up to 28 days of abstinence. Solowij et al.
(2002) demonstrated that after 17 hours of abstinence, 51 adult heavy chronic
marijuana users performed worse on memory and attention tasks than 33 non-using
controls or 51 heavy, short-term users. Another study noted that heavy, frequent
marijuana users, abstinent for at least 24 hours, performed significantly worse than the
controls on verbal memory and psychomotor speed tests (Messinis et al., 2006).
Additionally, after at least 1 week of abstinence, young adult frequent marijuana users,
aged 18-28, showed deficits in psychomotor speed, sustained attention, and cognitive
inhibition (Lisdahl and Price, 2012). Adult heavy, chronic marijuana users showed
deficits on memory tests after 7 days of supervised abstinence (Pope et al., 2002).
However, when these same individuals were again tested after 28 days of abstinence,
they did not show significant memory deficits. The authors concluded, “cannabis-
associated cognitive deficits are reversible and related to recent cannabis exposure,
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rather than irreversible and related to cumulative lifetime use."” However, other
researchers reported neuropsychological deficits in memory, executive functioning,
psychomotor speed and manual dexterity in heavy marijuana users abstinent for 28
days (Bolla et al., 2002). Furthermore, a follow-up study of heavy marijuana users
noted decision-making deficits after 25 days of supervised abstinence. (Bolla et al.,
2005). However, moderate marijuana users did not show decision-making deficits
after 25 days of abstinence, suggesting the amount of marijuana use may impact the
duration of residual impairment.

The effects of chronic marijuana use do not seem to persist after more than 1 to 3
months of abstinence. After 3 months of abstinence, any deficits observed in 1Q,
immediate memory, delayed memory, and information-processing speeds following
heavy marijuana use compared to pre-drug use scores were no longer apparent (Fried
et al., 2005). Marijuana did not appear to have lasting effects on performance of a
comprehensive neuropsychological battery when 54 monozygotic male twins (one of
whom used marijuana, one of whom did not) were compared 1-20 years after
cessation of marijuana use (Lyons et al., 2004). Similarly, following abstinence for a
year or more, both light and heavy adult marijuana users did not show deficits on
scores of verbal memory compared to non-using controls (Tait et al., 2011). According
to a recent meta-analysis looking at non-acute and long-lasting effects of marijuana
use on neurocognitive performance, any deficits seen within the first month following
abstinence are generally not present after about 1 month of abstinence (Schreiner and
Dunn, 2012).

Another aspect that may be a critical factor in the intensity and persistence of
impairment resulting from chronic marijuana use is the age of first use. Individuals
with a diagnosis of marijuana misuse or dependence who were seeking treatment for
substance use, who initiated marijuana use before the age of 15 years, showed deficits
in performance on tasks assessing sustained attention, impulse control, and general
executive functioning compared to non-using controls. These deficits were not seen in
individuals who initiated marijuana use after the age of 15 years (Fontes et al., 2011).
Similarly, heavy, chronic marijuana users who began using marijuana before the age
of 16 years had greater decrements in executive functioning tasks than heavy, chronic
marijuana users who started using after the age of 16 years and non-using controls
(Gruber et al., 2012). Additionally, in a prospective longitudinal birth cohort study of
1,037 individuals, marijuana dependence or chronic marijuana use was associated with
a decrease in 1Q and general neuropsychological performance compared to pre-
marijuana exposure levels in adolescent onset users (Meier et al., 2012). The decline
in adolescent-onset user's 1Q persisted even after reduction or abstinence of marijuana
use for at least 1 year. In contrast, the adult-onset chronic marijuana users showed no
significant changes in 1Q compared to pre-exposure levels whether they were current
users or abstinent for at least 1 year (Meier et al., 2012).

" In this quotation the term Cannabis is used interchangeably for marijuana.
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In addition to the age of onset of use, some evidence suggests that the amount of
marijuana used may relate to the intensity of impairments. In the above study by
Gruber et al. (2012), where early-onset users had greater deficits than late-onset users,
the early-onset users reported using marijuana twice as often and using three times as
much marijuana per week than the late-onset users. Meier et al. (2012) showed that the
deficits in 1Q seen in adolescent-onset users increased with the amount of marijuana
used. Moreover, when comparing scores for measures of 1Q, immediate memory,
delayed memory, and information-processing speeds to pre-drug-use levels, the
current, heavy, chronic marijuana users showed deficits in all three measures while
current, occasional marijuana users did not (Fried et al., 2005).

Behavioral Effects of Prenatal Exposure

Studies with children at different stages of development are used to examine the
impact of prenatal marijuana exposure on performance in a series of cognitive tasks.
However, many pregnant women who reported marijuana use were more likely to also
report use of alcohol, tobacco, and cocaine (Goldschmidt et al., 2008). Thus, with
potential exposure to multiple drugs, it is difficult to determine the specific impact of
prenatal marijuana exposure.

Most studies assessing the behavioral effects of prenatal marijuana exposure included
women who, in addition to using marijuana, also reported using alcohol and tobacco.
However, some evidence suggests an association between heavy prenatal marijuana
exposure and deficits in some cognitive domains. In both 4-year-old and 6-year-old
children, heavy prenatal marijuana use is negatively associated with performance on
tasks assessing memory, verbal reasoning, and quantitative reasoning (Fried and
Watkinson, 1987; Goldschmidt et al., 2008). Additionally, heavy prenatal marijuana
use is associated with deficits in measures of sustained attention in children at the ages
of 6 years and 13-16 years (Fried et al., 1992; Fried, 2002). In 9- to 12-year-old
children, prenatal marijuana exposure is negatively associated with executive
functioning tasks that require impulse control, visual analysis, and hypothesis (Fried et
al., 1998).

Association of Marijuana Use with Psychosis

This analysis evaluates only the evidence for a direct link between prior marijuana use
and the subsequent development of psychosis. Thus, this discussion does not consider
issues such as whether marijuana's transient effects are similar to psychotic symptoms
in healthy individuals or exacerbate psychotic symptoms in individuals already
diagnosed with schizophrenia.

Extensive research has been conducted to investigate whether exposure to marijuana is
associated with the development of schizophrenia or other psychoses. Although many
studies are small and inferential, other studies in the literature use hundreds to
thousands of subjects. At present, the available data do not suggest a causative link
between marijuana use and the development of psychosis (Minozzi et al., 2010).
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Numerous large, longitudinal studies show that subjects who used marijuana do not
have a greater incidence of psychotic diagnoses compared to those who do not use
marijuana (Fergusson et al., 2005; Kuepper et al., 2011; Van Os et al., 2002).

When analyzing the available evidence of the connection between psychosis and
marijuana, it is critical to determine whether the subjects in the studies are patients
who are already diagnosed with psychosis or individuals who demonstrate a limited
number of symptoms associated with psychosis without qualifying for a diagnosis of
the disorder. For example, instead of using a diagnosis of psychosis, some researchers
relied on non-standard methods of representing symptoms of psychosis including
"schizophrenic cluster” (Maremmani et al., 2004), "subclinical psychotic symptoms”
(Van Gastel et al., 2012), "pre-psychotic clinical high risk™ (Van der Meer et al.,
2012), and symptoms related to "psychosis vulnerability” (Griffith-Lendering et al.,
2012). These groupings do not conform to the criteria in the Diagnostic and Statistical
Manual (DSM-5) or the International Classification of Diseases (ICD-10) for a
diagnosis of psychosis. Thus, these groupings are not appropriate for use in evaluating
marijuana’s impact on the development of actual psychosis. Accordingly, this analysis
includes only those studies that use subjects diagnosed with a psychotic disorder.

In the largest study evaluating the link between psychosis and drug use, 274 of the
approximately 45,500 Swedish conscripts in the study population (<0.01 percent)
received a diagnosis of schizophrenia within the 14-year period following military
induction from 1969 to 1983 (Andreasson et al., 1987). Of the conscripts diagnosed
with psychosis, 7.7 percent (21 of the 274 conscripts with psychosis) had used
marijuana more than 50 times at induction, while 72 percent (197 of the 274 conscripts
with psychosis) had never used marijuana. Although high marijuana use increased the
relative risk for schizophrenia to 6.0, the authors note that substantial marijuana use
history "accounts for only a minority of all cases" of psychosis (Andreasson et al.,
1987). Instead, the best predictor for whether a conscript would develop psychosis
was a non-psychotic psychiatric diagnosis upon induction. The authors concluded that
marijuana use increased the risk for psychosis only among individuals predisposed to
develop the disorder. In addition, a 35-year follow up to this study reported very
similar results (Manrique-Garcia et al., 2012). In this follow up study, 354 conscripts
developed schizophrenia; of these 354 conscripts, 32 used marijuana more than 50
times at induction (9 percent, an odds ratio of 6.3), while 255 had never used
marijuana (72 percent).

Additionally, the conclusion that the impact of marijuana may manifest only in
individuals likely to develop psychotic disorders has been shown in many other types
of studies. For example, although evidence shows that marijuana use may precede the
presentation of symptoms in individuals later diagnosed with psychosis
(Schimmelmann et al., 2011), most reports conclude that prodromal symptoms of
schizophrenia appear prior to marijuana use (Schiffman et al., 2005). Similarly, a
review of the gene-environment interaction model for marijuana and psychosis
concluded that some evidence supports marijuana use as a factor that may influence
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the development of psychosis, but only in those individuals with psychotic liability
(Pelayo-Teran et al., 2012).

A similar conclusion was drawn when the prevalence of schizophrenia was modeled
against marijuana use across eight birth cohorts in Australia in individuals born
between the years 1940 to 1979 (Degenhardt et al., 2003). Although marijuana use
increased over time in adults born during the four-decade period, there was not a
corresponding increase in diagnoses for psychosis in these individuals. The authors
conclude that marijuana may precipitate schizophrenic disorders only in those
individuals who are vulnerable to developing psychosis. Thus, marijuana per se does
not appear to induce schizophrenia in the majority of individuals who have tried or
continue to use marijuana. However, in individuals with a genetic vulnerability for
psychosis, marijuana use may influence the development of psychosis.

Cardiovascular and Autonomic Effects

Single smoked or oral doses of delta®~THC produce tachycardia and may increase
blood pressure (Capriotti et al., 1988; Benowitz and Jones, 1975). Some evidence
associates the tachycardia produced by delta®-THC with excitation of the sympathetic
and depression of the parasympathetic nervous systems (Malinowska et al., 2012).
During chronic marijuana ingestion, a tolerance to tachycardia develops (Malinowska
etal., 2012).

However, prolonged delta’~THC ingestion produces bradycardia and hypotension
(Benowitz and Jones, 1975). Plant-derived cannabinoids and endocannabinoids elicit
hypotension and bradycardia via activation of peripherally-located CB; receptors
(Wagner et al., 1998). Specifically, the mechanism of this effect is through presynaptic
CB1 receptor-mediated inhibition of norepinephrine release from peripheral
sympathetic nerve terminals, with possible additional direct vasodilation via activation
of vascular cannabinoid receptors (Pacher et al., 2006). In humans, tolerance can
develop to orthostatic hypotension (Jones, 2002; Sidney, 2002) possibly related to
plasma volume expansion, but tolerance does not develop to the supine hypotensive
effects (Benowitz and Jones, 1975). Additionally, electrocardiographic changes are
minimal, even after large cumulative doses of delta®~THC are administered. (Benowitz
and Jones, 1975).

Marijuana smoking by individuals, particularly those with some degree of coronary
artery or cerebrovascular disease, poses risks such as increased cardiac work,
catecholamines and carboxyhemoglobin, myocardial infarction, and postural
hypotension (Benowitz and Jones, 1981; Hollister, 1988; Mittleman et al., 2001;
Malinowska et al., 2012).

Respiratory Effects

After acute exposure to marijuana, transient bronchodilation is the most typical
respiratory effect (Gong et al., 1984). A recent 20-year longitudinal study with over
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5,000 individuals collected information on the amount of marijuana use and
pulmonary function data at years 0, 2, 5, 10, and 20 (Pletcher et al., 2012). Among the
more than 5,000 individuals who participated in the study, almost 800 of them
reported current marijuana use but not tobacco use at the time of assessment. Pletcher
et al. (2012) found that the occasional use of marijuana is not associated with
decreased pulmonary function. However, some preliminary evidence suggests that
heavy marijuana use may be associated with negative pulmonary effects (Pletcher et
al., 2012). Long-term use of marijuana can lead to chronic cough and increased
sputum, as well as an increased frequency of chronic bronchitis and pharyngitis. In
addition, pulmonary function tests reveal that large-airway obstruction can occur with
chronic marijuana smoking, as can cellular inflammatory histopathological
abnormalities in bronchial epithelium (Adams and Martin 1996; Hollister 1986).

Evidence regarding marijuana smoking leading to cancer is inconsistent, as some
studies suggest a positive correlation while others do not (Lee and Hancox, 2011;
Tashkin, 2005). Several lung cancer cases have been reported in young marijuana
users with no tobacco smoking history or other significant risk factors (Fung et al.,
1999). Marijuana use may dose-dependently interact with mutagenic sensitivity,
cigarette smoking, and alcohol use to increase the risk of head and neck cancer (Zhang
et al., 1999). However, in a large study with 1,650 subjects, a positive association was
not found between marijuana and lung cancer (Tashkin et al., 2006). This finding
remained true, regardless of the extent of marijuana use, when controlling for tobacco
use and other potential confounding variables. Overall, new evidence suggests that the
effects of marijuana smoking on respiratory function and carcinogenicity differ from
those of tobacco smoking (Lee and Hancox, 2011).

Endocrine System

Experimental marijuana administration to humans does not consistently alter many
endocrine parameters. In an early study, male subjects who experimentally received
smoked marijuana showed a significant depression in luteinizing hormone and a
significant increase in cortisol (Cone et al., 1986). However, two later studies showed
no changes in hormones. Male subjects experimentally exposed to smoked delta®-THC
(18 mg/marijuana cigarette) or oral delta®~ THC (10 mg three times per day for 3 days
and on the morning of the fourth day) showed no changes in plasma
adrenocorticotropic hormone (ACTH), cortisol, prolactin, luteinizing hormone, or
testosterone levels (Dax et al., 1989). Similarly, a study with 93 men and 56 women
showed that chronic marijuana use did not significantly alter concentrations of
testosterone, luteinizing hormone, follicle stimulating hormone, prolactin, or cortisol
(Block et al., 1991). Additionally, chronic marijuana use did not affect serum levels of
thyrotropin, thyroxine, and triiodothyronine (Bonnet, 2013). However, in a double-
blind, placebo-controlled, randomized clinical trial of HI\VV-positive men, smoking
marijuana dose-dependently increased plasma levels of ghrelin and leptin, and
decreased plasma levels of peptide YY (Riggs et al., 2012).
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The effects of marijuana on female reproductive system functionality differ between
humans and animals. In monkeys, delta’~THC administration suppressed ovulation
(Asch et al., 1981) and reduced progesterone levels (Almirez et al., 1983). However,
in women, smoked marijuana did not alter hormone levels or the menstrual cycle
(Mendelson and Mello, 1984). Brown and Dobs (2002) suggest that the development
of tolerance in humans may be the cause of the discrepancies between animal and
human hormonal response to cannabinoids.

The presence of in vitro delta®~THC reduces binding of the corticosteroid,
dexamethasone, in hippocampal tissue from adrenalectomized rats, suggesting an
interaction with the glucocorticoid receptor (Eldridge et al., 1991). Although acute
delta®-THC presence releases corticosterone, tolerance develops in rats with chronic
administration (Eldridge et al., 1991).

Some studies support a possible association between frequent, long-term marijuana
use and increased risk of testicular germ cell tumors (Trabert et al., 2011). On the
other hand, recent data suggest that cannabinoid agonists may have therapeutic value
in the treatment of prostate cancer, a type of carcinoma in which growth is stimulated
by androgens. Research with prostate cancer cells shows that the mixed CB,/CB,
agonist, WIN-55212-2, induces apoptosis in prostate cancer cells, as well as decreases
the expression of androgen receptors and prostate-specific antigens (Sarfaraz et al.,
2005).

Immune System

Cannabinoids affect the immune system in many different ways. Synthetic, natural,
and endogenous cannabinoids often cause different effects in a dose-dependent
biphasic manner (Croxford and Yamamura, 2005; Tanasescu and Constantinescu,
2010).

Studies in humans and animals give conflicting results about cannabinoid effects on
immune functioning in subjects with compromised immune systems. Abrams et al.
(2003) investigated marijuana's effect on immunological functioning in 62 AIDS
patients taking protease inhibitors. Subjects received one of the following three times a
day: a smoked marijuana cigarette containing 3.95 percent delta®~THC, an oral tablet
containing delta®~THC (2.5 mg oral dronabinol), or an oral placebo. The results
showed no changes in CD4+ and CD8+ cell counts, HIV RNA levels, or protease
inhibitor levels between groups. Thus, the use of cannabinoids showed no short-term
adverse virologic effects in individuals with compromised immune systems. However,
these human data contrast with data generated in immunodeficient mice, which
demonstrated that exposure to delta®-THC in vivo suppresses immune function,
increases HIV co-receptor expression, and acts as a cofactor to enhance HIV
replication (Roth et al., 2005).

3. THE STATE OF CURRENT SCIENTIFIC KNOWLEDGE REGARDING THE
DRUG OR OTHER SUBSTANCE
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Under the third factor, the Secretary must consider the state of current scientific
knowledge regarding marijuana. Thus, this section discusses the chemistry, human
pharmacokinetics, and medical uses of marijuana.

Chemistry

Marijuana is one of the common names of Cannabis sativa L. in the family
Cannabaceae. Cannabis is one of the oldest cultivated crops, providing a source of
fiber, food, oil, and drug. Botanists still debate whether Cannabis should be
considered as a single (The Plant List, 2010) or three species, i.e., C. sativa, C. indica,
and C. ruderalis (Hillig, 2005). Specifically, marijuana is developed as sativa and
indica cultivated varieties (strains) or various hybrids.

The petition defines marijuana as including all Cannabis cultivated strains. Different
marijuana samples derived from various cultivated strains may have very different
chemical constituents including delta® -THC and other cannabinoids (Appendino et al.,
2011). As a consequence, marijuana products from different strains will have different
safety, biological, pharmacological, and toxicological profiles. Thus, all Cannabis
strains cannot be considered together because of the varying chemical constituents
between strains.

Marijuana contains numerous naturally occurring constituents including cannabinoids.
Overall, various Cannabis strains contain more than 525 identified natural
constituents. Among those constituents, the most important ones are the 21 (or 22)
carbon terpenoids found in the plant, as well as their carboxylic acids, analogues, and
transformation products, known as cannabinoids (Agurell et al., 1984, 1986;
Mechoulam, 1973; Appendino et al., 2011). Thus far, more than 100 compounds
classified as cannabinoids have been characterized (EISohly and Slade, 2005; Radwan,
ElSohly et al., 2009; Appendino et al. 2011).

Cannabinoids primarily exist in Cannabis, and published data suggest that most major
cannabinoid compounds occurring naturally have been chemically identified. New and
minor cannabinoids and other new compounds are continuously being characterized
(Pollastro et al., 2011). So far, only two cannabinoids (cannabigerol and its
corresponding acid) have been obtained from a non-Cannabis source. A South African
Helichrysum (H umbraculigerum) accumulates these compounds (Appendino et al.
2011).

Among the cannabinoids found in marijuana, delta®~THC (alternate name delta’-THC)
and delta-8-tetrahydrocannibinol (delta®-THC, alternate name delta®~THC) produce
marijuana’s characteristic psychoactive effects. Because delta®-THC is more abundant
than delta®-THC, marijuana's psychoactivity is largely attributed to the former. Only a
few varieties of marijuana analyzed contain delta®-THC at significant amounts (Hively
et al., 1966). Delta®THC is an optically active resinous substance, insoluble in water,
and extremely lipid soluble. Chemically, delta®-THC is (6aR-trans)-6a,7,8,10a-
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tetrahydro-6,6,9-trimethyl-3-pentyl-6H-dibenzo-[b,d]pyran-I-ol, or (-)-delta’-(trans)-
tetrahydrocannabinol. The (-)-trans isomer of delta®~THC is pharmacologically 6-100
times more potent than the (+)-trans isomer (Dewey et al., 1984).

Other cannabinoids present in marijuana include CBD, CBC, and CBN. CBD, a major
cannabinoid of marijuana, is insoluble in water and lipid-soluble. Chemically, CBD is
2-[(1R,6R)-3-methyl-6-prop-1-en-2-ylcyclohex-2-en-1-yl]-5-pentylbenzene-1,3-diol.
CBD does not have cannabinol-like psychoactivity (Adams and Martin, 1996; Agurell
et al., 1984, 1986; Hollister, 1986). CBC is another major cannabinoid in marijuana.
Chemically, CBC is 2-methyl-2-(4-methylpent-3-enyl)-7-pentyl-5-chromenol. CBN, a
major metabolite of delta®THC, is also a minor naturally-occurring cannabinoid with
weak psychoactivity. Chemically, CBN is 6,6,9-trimethyl-3-pentyl-benzo[c]chromen-
1-ol.

Different marijuana samples derived from various cultivated strains may differ in
chemical constituents including delta®~THC and other cannabinoids (Appendino et al.
2011). As a consequence, marijuana products from different strains may have
different safety, biological, pharmacological, and toxicological profiles. In addition to
differences between cultivated strains, the concentration of delta®-THC and other
cannabinoids in marijuana may vary with growing conditions and processing after
harvest. In addition to genetic differences among Cannabis species, the plant parts
collected—for example, flowers, leaves, and stems—can influence marijuana's
potency, quality, and purity (Adams and Martin, 1996; Agurell et al., 1984,
Mechoulam, 1973). All these variations produce marijuana with potencies, as
indicated by cannabinoid content, on average from as low as 1-2 percent to as high as
17 percent.

Overall, these variations in the concentrations of cannabinoids and other chemical
constituents in marijuana complicate the interpretation of clinical data using
marijuana. The lack of consistent concentrations of delta®~THC and other substances
in marijuana from diverse sources makes interpreting the effect of different marijuana
constituents difficult. In addition to different cannabinoid concentrations having
different pharmacological and toxicological -profiles, the non-cannabinoid
components in marijuana, such as other terpenoids and flavonoids, might also
contribute to the overall pharmacological and toxicological profiles of various
marijuana strains and products derived from those strains.

The term marijuana is often used to refer to a mixture of the dried flowering tops and
leaves from Cannabis. Marijuana in this limiting definition is one of three major
derivatives sold as separate illicit products, which also include hashish and hash oil.
According to the DEA, Cannabis saliva is the primary species of Cannabis currently
marketed illegally in the United States.

Marijuana can vary in cannabinoid content and potency (Agurell et al., 1984, 1986;
Mechoulam 1973, Cascini et al., 2012). In the usual mixture of leaves and stems
distributed as marijuana, the concentration of delta®-THC averages over 12 percent by
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weight. However, specially grown and selected marijuana can contain 15 percent or
greater delta®- THC (Appendino et al. 2011). Thus, a 1-gram marijuana cigarette might
contain delta®-THC in a range from as little as 3 milligrams to as much as 150
milligrams or more. Additionally, a recent systematic review and meta-analysis found
that marijuana's delta’-THC content has increased significantly from 1979-2009
(Cascini et al., 2012). In addition to smoking marijuana, individuals ingest marijuana
through food made with butter or oil infused with marijuana and its extracts. These
marijuana butters are generally made by adding marijuana to butter and heating it. The
resultant butter is then used to cook a variety of foods. There are no published studies
measuring the concentrations of cannabinoids in these marijuana food products.

Hashish consists of the dried and compressed cannabinoid-rich resinous material of
Cannabis and comes in a variety of forms (e.g. balls and cakes). Individuals may
break off pieces, place it into a pipe and smoke it. DEA reports that cannabinoid
content in hashish averages six percent (DEA, 2005). With the development and
cultivation of more high potency Cannabis strains, the average cannabinoid content in
hashish will likely increase.

Hash oil is produced by solvent extraction of the cannabinoids from plant material.
The extract's color and odor vary, depending on the solvent type used. Hash oil is a
viscous brown- or amber-colored liquid containing approximately 50 percent
cannabinoids. One or two drops of the liquid placed on a cigarette purportedly produce
the equivalent of a single- marijuana cigarette (DEA, 2005).

In conclusion, marijuana has hundreds of cultivars containing variable concentrations
of delta®~THC, cannabinoids, and other compounds. Thus, marijuana is not a single
chemical with a consistent and reproducible chemical profile or predictable and
consistent clinical effects. A guidance for industry, entitled Botanical Drug Products,®
provides information on the approval of botanical drug products. To investigate
marijuana for medical use in a manner acceptable as support for marketing approval
under an NDA, clinical studies under an IND of consistent batches of a particular
marijuana product for particular disease indications should be conducted. In addition,
information and data regarding the marijuana product's chemistry, manufacturing and
control, pharmacology, and animal toxicology data, among others must be provided
and meet the requirements for new drug approval (See 21 CFR 314.50).

Human Pharmacokinetics

Marijuana can be taken in a variety of formulations by multiple routes of
administration. Individuals smoke marijuana as a cigarette, weighing between 0.5 and
1.0 gram, or in a pipe. Additionally, individuals take marijuana orally in foods or as an

& This guidance is available on the Internet at http://www.fda. gov/Drugs/default.htm under Guidance
(Drugs).
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extract in ethanol or other solvents. More recently, access to vaporizers provides
another means for abusers to inhale marijuana,

The absorption, metabolism, and pharmacokinetic profile of delta®-THC,
cannabinoids, and drug products containing delta®-THC vary with route of
administratfon and formulation (Adams and Martin, 1996; Agurell et al., 1984, 1986).

Pharmacokinetics of Smoked Administration of Cannabinoids

Characterization of the pharmacokinetics of delta®~THC and other cannabinoids from
smoked marijuana is difficult because a subject's smoking behavior during an
experiment varies (Agurell et al., 1986; Heming et al., 1986; Huestis et al., 1992a).
Each puff delivers a discrete dose of delta®~THC. An experienced marijuana smoker
can titrate and regulate the dose to obtain the desired acute psychological effects and
minimize undesired effects. For example, under naturalistic conditions, users hold
marijuana smoke in their lungs for an extended period of time which causes prolonged
absorption and increases psychoactive effects. The effect of experience in the
psychological response may explain why delta’-THC venous blood levels correlate
poorly with intensity of effects and intoxication level (Agurell et al. 1986; Barnett et
al. 1985; Huestis et al., 1992a). Puff and inhalation volumes should be recorded in
studies as the concentration (dose) of cannabinoids administered can vary at different
stages of smoking.

Smoked marijuana results in absorption of delta®~THC in the form of an aerosol within
seconds. Psychoactive effects occur immediately following absorption, with mental
and behavioral effects measurable for up to 6 hours (Grotenhermen, 2003; Hollister
1986, 1988). Delta’-THC is delivered to the brain rapidly and efficiently as expected
of a very lipid soluble drug.

The bioavailability of the delta® -THC, from marijuana in a cigarette or pipe, can range
from 1 to 24 percent with the fraction absorbed rarely exceeding 10 to 20 percent
(Agurell et al.,1986; Hollister, 1988). The relatively low and variable bioavailability
results from significant loss of delta’-THC in side-stream smoke, variation in
individual smoking behaviors, cannabinoid pyrolysis, incomplete absorption of
inhaled smoke, and metabolism in the lungs. An individual's experience and technique
with smoking marijuana also determines the dose absorbed (Heming et al., 1986;
Johansson et al., 1989). After smoking, delta®~THC venous levels decline
precipitously within minutes, and continue to go down to about 5 to 10 percent of the
peak level within an hour (Agurell et al., 1986, Huestis et al.,1992a, 1992b).

Pharmacokinetics for Oral Administration of Cannabinoids

After oral administration of delta®~THC or marijuana, the onset of effects starts within
30 to 90 minutes, reaches its peak after 2 to 3 hours and then remains for 4 to 12 hours
(Grotenhermen, 2003; Adams and Martin, 1996; Agurell et al., 1984, 1986). Due to
the delay in onset of effects, users have difficulty in titrating oral delta’~THC doses
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compared to smoking marijuana. Oral bioavailability of delta® THC, whether pure or
in marijuana, is low and extremely variable, ranging between 5 and 20 percent
(Agurell et al., 1984, 1986). Following oral administration of radioactive-labeled
delta®-THC, delta®-THC plasma levels are low relative to plasma levels after smoking
or intravenous administration. Inter- and intra-subject variability occurs even with
repeated dosing under controlled conditions. The low and variable oral bioavailability
of delta®-THC is a consequence of its first-pass hepatic elimination from blood and
erratic absorption from stomach and bowel.

Cannabinoid Metabolism and Excretion

Cannabinoid metabolism is complex. Delta®-THC is metabolized via microsomal
hydroxylation to both active and inactive metabolites (Lemberger et al., 1970, 1972a,
1972b; Agurell et al., 1986; Hollister, 1988). The primary active metabolite of delta’-
THC following oral ingestion is 11-hydroxy-delta’-THC. This metabolite is
approximately equipotent to delta®-THC in producing marijuana-like subjective effects
(Agurell et al., 1986, Lemberger and Rubin, 1975). After oral administration,
metabolite levels may exceed that of delta®~THC and thus contribute greatly to the
pharmacological effects of oral delta®~THC or marijuana.

Plasma clearance of delta®-THC approximates hepatic blood flow at about 950 ml/min
or greater. The rapid disappearance of delta>THC from blood is largely due to
redistribution to other tissues in the body, rather than to metabolism (Agurell et al.,
1984, 1986). Metabolism in most tissues is relatively slow or absent. Slow release of
delta®-THC and other cannabinoids from tissues and subsequent metabolism results in
a long elimination half-life. The terminal half-life of delta®~THC ranges from
approximately 20 hours to as long as 10 to13 days, though reported estimates vary as
expected with any slowly cleared substance and the use of assays with variable
sensitivities (Hunt and Jones, 1980). Lemberger et al. (1970) determined the half-life
of delta®~THC to range from 23 to 28 hours in heavy marijuana users to 60 to 70 hours
in naive users. In addition to 11-hydroxy-delta®~THC, some inactive carboxy
metabolites have terminal half-lives of 50 hours to 6 days or more. The latter
substances serve as long-term markers in urine tests for earlier marijuana use.

The majority of the absorbed delta®THC dose is eliminated in feces, and about 33
percent in urine. Delta’®-THC enters enterohepatic circulation and undergoes
hydroxylation and oxidation to 11-nor-9-carboxy-delta®~THC. The glucuronide is
excreted as the major urine metabolite along with about 18 non-conjugated
metabolites. Frequent and infrequent marijuana users metabolize delta®~THC similarly
(Agurell et al., 1986).

Status of Research into the Medical Uses for Marijuana

State-level public initiatives, including laws and referenda in support of the medical
use of marijuana, have generated interest in the medical community and the need for
high quality clinical investigation as well as comprehensive safety and effectiveness
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data. In order to address the need for high quality clinical investigations, the state of
California established the Center for Medicinal Cannabis Research (CMCR,
www.cmcr.ucsd.edu) in 2000 "in response to scientific evidence for therapeutic
possibilities of cannabis® and local legislative initiatives in favor of compassionate
use" (Grant, 2005). State legislation establishing the CMCR called for high quality
medical research that would "enhance understanding of the efficacy and adverse
effects of marijuana as a pharmacological agent," but stressed the project "should not
be construed as encouraging or sanctioning the social or recreational use of
marijuana.” The CMCR funded many of the published studies on marijuana’s potential
use for treating multiple sclerosis, neuropathic pain, appetite suppression and
cachexia. However, aside from the data produced by CMCR, no state-level medical
marijuana laws have produced scientific data on marijuana’s safety and effectiveness.

FDA approves medical use of a drug following a submission and review of an NDA or
BLA. The FDA has not approved any drug product containing marijuana for
marketing. Even so, results of small clinical exploratory studies have been published
in the current medical literature. Many studies describe human research with
marijuana in the United States under FDA-regulated IND applications.

However, FDA approval of an NDA is not the only means through which a drug can
have a currently accepted medical use in treatment in the United States. In general, a
drug may have a "currently accepted medical use™ in treatment in the United States if
the drug meets a five-part test. Established case law (Alliance for Cannabis
Therapeutics v. DEA, 15 F.3d 1131, 1135 (D.C. Cir. 1994)) upheld the Administrator
of DEA's application of the five-part test to determine whether a drug has a "currently
accepted medical use." The following describes the five elements that characterize
"currently accepted medical use" for a drug™:

I. the drug's chemistry must be known and reproducible

"The substance's chemistry must be scientifically established to permit it
to be reproduced into dosages which can be standardized. The listing of
the substance in a current edition of one of the official compendia, as
defined by section 201 G) of the Food, Drug and Cosmetic Act, 21 U.S.C.
321G), is sufficient to meet this requirement.”

ii. there must be adequate safety studies

"There must be adequate pharmacological and toxicological studies, done
by all methods reasonably applicable, on the basis of which it could fairly
and responsibly be concluded, by experts qualified by scientific training
and experience to evaluate the safety and effectiveness of drugs, that the
substance is safe for treating a specific, recognized disorder."

® In this quotation the term cannabis is interchangeable with marijuana.
957 FR 10499, 10504-06 (March 26, 1992).
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iii. there must be adequate and well-controlled studies proving efficacy

"There must be adequate, well-controlled, well-designed, well-conducted,
and well-documented studies, including clinical investigations, by experts
qualified by scientific training and experience to evaluate the safety and
effectiveness of drugs, on the basis of which it could be fairly and
responsibly concluded by such experts that the substance will have the
intended effect in treating a specific, recognized disorder."

V. the drug must be accepted by qualified experts

"The drug has a New Drug Application (NDA) approved by the Food and
Drug Administration, pursuant to the Food, Drug and Cosmetic Act, 21
U.S.C. 355. Or, a consensus of the national community of experts,
qualified by scientific training and experience to evaluate the safety and
effectiveness of drugs, accepts the safety and effectiveness of the
substance for use in treating a specific, recognized disorder. A material
conflict of opinion among experts precludes a finding of consensus." and

V. the scientific evidence must be widely available.

"In the absence of NDA approval, information concerning the chemistry,
pharmacology, toxicology, and effectiveness of the substance must be
reported, published, or otherwise widely available, in sufficient detail to
permit experts, qualified by scientific training and experience to evaluate
the safety and effectiveness of drugs, to fairly and responsibly conclude
the substance is safe and effective for use in treating a specific, recognized
disorder.”

Marijuana does not meet any of the five elements necessary for a drug to have a
"currently accepted medical use."

Firstly, the chemistry of marijuana, as defined in the petition, is not reproducible in
terms of creating a standardized dose. The petition defines marijuana as including all
Cannabis cultivated strains. Different marijuana samples derived from various
cultivated strains may have very different chemical constituents including delta9-THC
and other cannabinoids (Appendino et al., 2011). As a consequence, marijuana
products from different strains will have different safety, biological, pharmacological,
and toxicological profiles. Thus, when considering all Cannabis strains together,
because of the varying chemical constituents, reproducing consistent standardized
doses is not possible. Additionally, smoking marijuana currently has not been shown
to allow delivery of consistent and reproducible doses. However, if a specific
Cannabis strain is grown and processed under strictly controlled conditions, the plant
chemistry may be kept consistent enough to produce reproducible and standardized
doses.
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As to the second and third criteria; there are neither adequate safety studies nor
adequate and well-controlled studies proving marijuana’s efficacy. To support the
petitioners' assertion that marijuana has accepted medical use, the petitioners cite the
American Medical Association's (AMA) 2009 report entitled "Use of Cannabis for
Medicinal Purposes.” The petitioners claim the AMA report is evidence the AMA
accepts marijuana’s safety and efficacy. However, the 2009 AMA report clarifies that
the report "should not be viewed as an endorsement of state-based medical cannabis
programs, the legalization of marijuana, or that scientific evidence on the therapeutic
use of cannabis meets the same and current standards for a prescription drug
product."*

Currently, no published studies conducted with marijuana meet the criteria of an
adequate and well-controlled efficacy study. The criteria for an adequate and well-
controlled study for purposes of determining the safety and efficacy of a human drug
are defined under the Code of Federal Regulations (CFR) in 21 CFR 314.126. In order
to assess this element, FDA conducted a review of clinical studies published and
available in the public domain before February, 2013. Studies were identified through
a search of PubMed* for articles published from inception to February 2013, for
randomized controlled trials using marijuana to assess marijuana's efficacy in any
therapeutic indication. Additionally, the review included studies identified through a
search of bibliographic references in relevant systematic reviews and identified studies
presenting original research in any language. Selected studies needed to be placebo-
controlled and double-blinded. Additionally, studies needed to encompass
administered marijuana plant material. There was no requirement for any specific
route of administration, nor any age limits on study subjects. Studies were excluded
that used placebo marijuana supplemented by the addition of specific amounts of THC
or other cannabinoids. Additionally, studies administering marijuana plant extracts
were excluded.

The PubMed search yielded a total of 566 abstracts of scientific articles. Of these
abstracts, a full-text review was conducted with 85 papers to assess eligibility. Of the
studies identified through the search of the references and the 566 abstracts from the
PubMed search, only 11 studies met all the criteria for selection (Abrams et al., 2007;
Corey-Bloom et al., 2012; Crawford and Merritt, 1979; Ellis et al., 2009; Haney et al.,
2005; Haney et al., 2007; Merritt et al., 1980; Tashkin et al., 1974; Ware et al., 2010;
Wilsey et al., 2008; Wilsey et al., 2013). These 11 studies were published between 197
4 and 2013. Ten of these studies were conducted in the United States and one study
was conducted in Canada. The identified studies examine the effects of smoked and
vaporized marijuana for the indications of chronic neuropathic pain, spasticity related
to Multiple Sclerosis (MS), appetite stimulation in human immunodeficiency virus
(HIV) patients, glaucoma, and asthma. All studies used adult subjects.

1 In this quotation the term cannabis is used interchangeably for marijuana.

12 The following search strategy was used, "(cannabis OR marijuana) AND (therapeutic use OR therapy)
AND (RCT OR randomized controlled trial OR "systematic review" OR clinical trial OR clinical trials)
NOT ("marijuana abuse"[Mesh] OR addictive behavior OR substance related disorders)."
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The 11 identified studies were individually evaluated to determine if they successfully
meet accepted scientific standards. Specifically, they were evaluated on study design
including subject selection criteria, sample size, blinding techniques, dosing
paradigms, outcome measures, and the statistical analysis of the results. The analysis
relied on published studies, thus information available about protocols, procedures,
and results were limited to documents published and widely available in the public
domain. The review found that all 11 studies that examined effects of inhaled
marijuana do not currently prove efficacy of marijuana in any therapeutic indication
based on a number of limitations in their study design; however, they may be
considered proof of concept studies. Proof of concept studies provide preliminary
evidence on a proposed hypothesis involving a drug's effect. For drugs under
development, the effect often relates to a short-term clinical outcome being
investigated. Proof of concept studies often serve as the link between preclinical
studies and dose ranging clinical studies. Thus, proof of concept studies generally are
not sufficient to prove efficacy of a drug because they provide only preliminary
information about the effects of a drug.

In addition to the lack of published adequate and well-controlled efficacy studies
proving efficacy, the criteria for adequate safety studies has also not been met.
Importantly, in its discussion of the five-part test used to determine whether a drug has
a "currently accepted medical use,” DEA said, "No drug can be considered safe in the
abstract. Safety has meaning only when judged against the intended use of the drug, its
known effectiveness, its known and potential risks, the severity of the illness to be
treated, and the availability of alternative remedies"” (57 FR 10504). When
determining whether a drug product is safe and effective for any indication, FDA
performs an extensive risk-benefit analysis to determine whether the risks posed by
the drug product's side effects are outweighed by the drug product's potential benefits
for a particular indication. Thus, contrary to the petitioner's assertion that marijuana
has accepted safety, in the absence of an accepted therapeutic indication which can be
weighed against marijuana’s risks, marijuana does not satisfy the element for having
adequate safety studies such that experts may conclude that it is safe for treating a
specific, recognized disorder.

The fourth of the five elements for determining "currently accepted medical use"
requires that the national community of experts, qualified by scientific training and
experience to evaluate the safety and effectiveness of drugs, accepts the safety and
effectiveness of the substance for use in treating a specific, recognized disorder. A
material conflict of opinion among experts precludes a finding of consensus. Medical
practitioners who are not experts in evaluating drugs are not qualified to determine
whether a drug is generally recognized as safe and effective or meets NDA
requirements (57 FR 10499-10505).

There is no evidence that there is a consensus among qualified experts that marijuana
is safe and effective for use in treating a specific, recognized disorder. As discussed
above, there are not adequate scientific studies that show marijuana is safe and
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effective in treating a specific, recognized disorder. In addition, there is no evidence
that a consensus of qualified experts have accepted the safety and effectiveness of
marijuana for use in treating a specific, recognized disorder. Although medical
practitioners are not qualified by scientific training and experience to evaluate the
safety and effectiveness of drugs, we also note that the AMA's report, entitled "Use of
Cannabis for Medicinal Purposes,” does not accept that marijuana currently has
accepted medical use. Furthermore, based on the above definition of a "qualified
expert”, who is an individual qualified by scientific training and experience to evaluate
the safety and effectiveness of a drug, state-level medical marijuana laws do not
provide evidence of a consensus among qualified experts that marijuana is safe and
effective for use in treating a specific, recognized disorder.

As to the fifth part of the test, which requires that information concerning the
chemistry, pharmacology, toxicology, and effectiveness of marijuana to be reported in
sufficient detail, the scientific evidence regarding all of these aspects is not available
in sufficient detail to allow adequate scientific scrutiny. Specifically, the scientific
evidence regarding marijuana's chemistry in terms of a specific Cannabis strain that
could produce standardized and reproducible doses is not currently available.

Alternately, a drug can be considered to have a "currently accepted medical use with
severe restrictions™ (21 U.S.C. 812(b)(2)(B)), as allowed under the stipulations for a
Schedule 11 drug. Yet, as stated above, currently marijuana does not have any accepted
medical use, even under conditions where its use is severely restricted.

In conclusion, to date, research on marijuana's medical use has not progressed to the
point where marijuana is considered to have a "currently accepted medical use" or a
"currently accepted medical use with severe restrictions.”

. ITSHISTORY AND CURRENT PATTERN OF ABUSE

Under the fourth factor, the Secretary must consider the history and current pattern of
marijuana abuse. A variety of sources provide data necessary to assess abuse patterns
and trends of marijuana. The data indicators of marijuana use include the NSDUH,
MTF, DAWN, and TEDS. The following briefly describes each data source, and
summarizes the data from each source.

National Survey on Drug Use and Health (NSDUH)*

3 NSDUH provides national estimates of the prevalence and incidence of illicit drug, alcohol and tobacco
use in the United States. NSDUH is an annual study conducted by SAMHSA. Prior to 2002, the database
was known as the National Household Survey on Drug Abuse (NHSDA). NSDUH utilizes a nationally
representative sample of United States civilian, non-institutionalized population aged 12 years and older.
The survey excludes homeless people who do not use shelters, active military personnel, and residents of
institutional group quarters such as jails and hospitals. The survey identifies whether an individual used a
drug within a specific time period, but does not identify the amount of the drug used on each occasion.
NSDUH defines "current use" as having used the substance within the month prior to the study.
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According to 2012 NSDUH* data, the most recent year with complete data, the use of
illicit drugs, including marijuana, is increasing. The 2012 NSDUH estimates that 23.9
million individuals over 12 years of age (9.2 percent of the U.S. population) currently
use illicit drugs, which is an increase of 4.8 million individuals from 2004 when 19.1
million individuals (7.9 percent of the U.S. population) were current illicit drug users.
NSDUH reports marijuana as the most commonly used illicit drug, with 18.9 million
individuals (7.3 percent of the U.S. population) currently using marijuana in 2012,
This represents an increase of 4.3 million individuals from 2004, when 14.6 million
individuals (6.1 percent of the U.S. population) were current marijuana users.

The majority of individuals who try marijuana at least once in their lifetime do not
currently use marijuana. The 2012 NSDUH estimates that 111.2 million individuals
(42.8 percent of the U.S. population) have used marijuana at least once in their
lifetime. Based on this estimate and the estimate for the number of individuals
currently using marijuana, approximately 16.9 percent of those who have tried
marijuana at least once in their lifetime currently use marijuana; conversely, 83.1
percent do not currently use marijuana. In terms of the frequency of marijuana use, an
estimated 40.3 percent of individuals who used marijuana in the past month used
marijuana on 20 or more days within the past month. This amount corresponds to an
estimated 7.6 million individuals who used marijuana on a daily or almost daily basis.

Some characteristics of marijuana users are related to age, gender, and criminal justice
system involvement. In observing use among different age cohorts, the majority of
individuals who currently use marijuana are shown to be between the ages of 18-25,
with 18.7 percent of this age group currently using marijuana. In the 26 and older age
group, 5.3 percent of individuals currently use marijuana. Additionally, in individuals
aged 12 years and older, males reported more current marijuana use than females.

NSDUH includes a series of questions aimed at assessing the prevalence of
dependence and abuse of different substances in the past 12 months.* In 2012,
marijuana was the most common illicit drug reported by individuals with past year
dependence or abuse. An estimated 4.3 million individuals meet the NSDUH criteria
for marijuana dependence or abuse in 2012. The estimated rates and number of
individuals with marijuana dependence or abuse has remained similar from 2002 to
2012. In addition to data on dependence and abuse, NSDUH includes questions aimed

14 2013; http: //www.samhsa.gov/data/NSDUH.aspx

"These questions are used to classify persons as dependent on or abusing specific substances based on
criteria specified in the Diagnostic and Statistical Manual of Mental Disorder, 4th edition (DSM-1V). The
questions related to dependence ask about health and emotional problems associated with substance use,
unsuccessful attempts to cut down on use, tolerance, withdrawal, reducing other activities to use
substances, spending a lot time engaging in activities related to substance use, or using the substance in
greater quantities or for longer time than intended. The questions on abuse ask about problems at work,
home, and school; problems with family or friends; physical danger; and trouble with the law due to
substance use. Dependence is considered to be a more severe substance use problem than abuse because it
involves the psychological and physiological effects of tolerance and withdrawal." (NSDUH,

2013).
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at assessing treatment for a substance use problem.*® In 2012, an estimated 957,000
persons received treatment for marijuana use during their most recent treatment in the
year prior to the survey.

Monitoring the Future (MTF)"’
According to MTF*, rates of marijuana and illicit drug use declined for all three
grades from 2005 through 2007. However, starting around 2008, rates of annual use of
illicit drugs and marijuana increased through 2013 for all three grades. Marijuana
remained the most widely used illicit drug during all time periods. The prevalence of
annual and past month marijuana use in 10" and 12" graders in 2013 is greater than in
2005. Table 1 lists the lifetime, annual, and monthly prevalence rates of various drugs
for 8", 10™, and 12" graders in 2013.

Table 1: Trends in lifetime, annual, and monthly prevalence of use of various
drugs for eighth, tenth, and twelfth graders. Percentages represent students
in survey responding that they had used a drug at least once in their lifetime,
in the past year, or in the past 30 days.

Lifetime Annual 30-Day

2011 | 2012 | 2013 | 2011 | 2012 | 2013 | 2011 | 2012 | 2013
Any illicit Drug (a)
8" Grade 20.1 185 [20.3 [147 [134 [149 [85 |77 |85
10" Grade 37.7 [36.8 [388 [31.1 [30.1 [31.8 [19.2 |18.6 |19.4
12" Grade 499 [49.1 |50.4 [40.0 [39.7 [40.3 [252 |252 | 255
Marijuana/Hashish
8" Grade 164 152 |165 [125 |11.4 [127 |72 [65 [7.0
10™ Grade 345 (338 [358 [288 [28.0 [29.8 [17.6 |17.0 | 18.0
12" Grade 455 | 452 | 455 [36.4 |36.4 |36.4 [226 |229 [227

SOURCE: The Monitoring the Future Study, the University of Michigan

a. For 12" graders only: "any illicit drug" includes any use of marijuana, LSD, other
hallucinogens, crack, other cocaine, or heroin; or any narcotics use other than heroin,
amphetamines, sedatives (barbiturates), or tranquilizers not under a doctor's orders. For

16 "Estimates ... refer to treatment received for illicit drug or alcohol use, or for medical problems
associated with the use of illicit drugs or alcohol. This includes treatment received in the past year at any
location, such as a hospital (inpatient), rehabilitation facility (outpatient or inpatient), mental health center,
emergency room, private doctor's office, prison or jail, or a self-help group, such as Alcoholics Anonymous
or Narcotics Anonymous.” (NSDUH, 2013).

" Monitoring the Future is a national survey that tracks drug use prevalence and trends among adolescents
in the United States. MTF is reported annually by the Institute for Social Research at the University of
Michigan under a grant from NIDA. Every spring, MTF surveys 8", 10", and 12" graders in randomly
selected U.S. schools. MTF has been conducted since 1975 for 12" graders and since 1991 for 8" and 10"
graders. The MTF survey presents data in terms of prevalence among the sample interviewed. For 2012, the
latest year with complete data, the sample sizes were 15,200 - 8" graders; 13,300 — 10" graders; and 13,200
- 12" graders. In all, a total of about 41,700 students of 389 schools participated in the 2013 MTF.

18 2013; http: //www.monitoringthefuture.org/index.html
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8" and 10™ graders only: the use of narcotics other than heroin and sedatives
(barbiturates) was excluded.

Drug Abuse Warning Network (DAWN)*°

Importantly, many factors can influence the estimates of ED visits, including trends in
overall use of a substance as well as trends in the reasons for ED usage. For instance,
some drug users may visit EDs for life-threatening issues while others may visit to
seek care for detoxification because they needed certification before entering
treatment. Additionally, DAWN data do not distinguish the drug responsible for the
ED visit from other drugs that may have been used concomitantly. As stated in a
DAWN report, "Since marijuana/hashish is frequently present in combination with
other drugs, the reason for the ED visit may be more relevant to the other drug(s)
involved in the episode.”

For 2011, DAWN? estimates a total of 5,067,374 (95 percent confidence interval [CI]:
4,616,753 to 5,517,995) drug-related ED visits from the entire United States. Of these,
approximately 2,462,948 ([Cl]: 2,112,868 to 2,813,028) visits involved drug misuse or
abuse.

During the same period, DAWN estimates that 1,252,500 (CI: 976,169 to 1,528,831)
drug related ED visits involved illicit drugs. Thus, over half of all drug-related ED
visits associated with drug misuse or abuse involved an illicit drug. For ED visits
involving illicit drugs, 56.3 percent involved multiple drugs while 43.7 percent
involved a single drug.

Marijuana was involved in 455,668 ED visits (Cl: 370,995 to 540,340), while cocaine
was involved in 505,224 (Cl: 324,262 to 686,185) ED visits, heroin was involved in
258,482 (Cl: 205,046 to 311,918) ED visits and stimulants including amphetamine
and methamphetamine were involved in 159,840 (CI: 100,199 to 219,481) ED Vvisits.
Other illicit drugs, such as PCP, MDMA, GHB and LSD were much less frequently
associated with ED visits. The number of ED visits involving marijuana has increased
by 62 percent since 2004.

Marijuana-related ED visits were most frequent among young adults and minors.
Individuals under the age of 18 accounted for 13.2 percent of these marijuana-related
visits, whereas this age group accounted for approximately 1.2 percent of ED visits

¥ DAWN is a national probability survey of the U.S. hospitals with ED designed to obtain information on
drug related ED visits. DAWN is sponsored by SAMHSA. The DAWN system provides information on the
health consequences of drug use in the United States, as manifested by drug-related visits to ED. The ED
data from a representative sample of hospital emergency departments are weighted to produce national
estimates. Importantly, DAWN data and estimates, starting in 2004, are not comparable to those for prior
years because of vast changes in the methodology used to collect the data. Furthermore, estimates for 2004
are the first to be based on a redesigned sample of hospitals, which ended in 2011.

2 2011; http: //www.samhsa.gov/data/dawn.aspx
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involving cocaine, and less than 1 percent of ED visits involving heroin. However, the
age group with the most marijuana-related ED visits was between 25 and 29 years old.
Yet, because populations differ between age groups, a standardized measure for
population size is useful to make comparisons. For marijuana, the rates of ED visits
per 100,000 population were highest for patients aged 18 to 20 (443.8 ED visits per
100,000) and for patients aged 21 to 24 (446.9 ED visits per 100,000).

While DAWN provides estimates for ED visits associated with the use of medical
marijuana for 2009-2011, the validity of these estimates is questionable. Because the
drug is not approved by the FDA, reporting medical marijuana may be inconsistent
and reliant on a number of factors including whether the patient self-reports the
marijuana use as medicinal, how the treating health care provider records the
marijuana use, and lastly how the SAMHSA coder interprets the report. All of these
aspects will vary greatly between states with medical marijuana laws and states
without medical marijuana laws. Thus, even though estimates are reported for medical
marijuana related ED visits, medical marijuana estimates cannot be assessed with any
acceptable accuracy at this time, as FDA has not approved marijuana treatment of any
medical condition. These data show the difficulty in evaluating abuse of a product that
is not currently approved by FDA, but authorized for medical use, albeit
inconsistently, at the state level. Thus, we believe the likelihood of the treating health
care provider or SAMHSA coder attributing the ED visit to "medical marijuana”
versus "marijuana” to be very low. Overall, the available data are inadequate to
characterize its abuse at the community level.

Treatment Episode Data Set (TEDS)*

Primary marijuana abuse accounted for 18.1 percent of all 2011 TEDS? admissions.
Individuals admitted for primary marijuana abuse were nearly three-quarters (73.4
percent) male, and almost half (45.2 percent) were white. The average age at
admission was 24 years old, and 31.1 percent of individuals admitted for primary
marijuana abuse were under the age of 18. The reported frequency of marijuana use
was 24.3 percent reporting daily use. Almost all (96.8 percent) primary marijuana

2! The TEDS system is part of SAMHSA's Drug and Alcohol Services Information System (Office of
Applied Science, SAMHSA). The TEDS report presents information on the demographic and substance use
characteristics of the 1.8 million annual admissions to treatment for alcohol and drug abuse in facilities that
report to individual state administrative data systems. Specifically, TEDS includes facilities licensed or
certified by the states to provide substance abuse treatment and is required by the states to provide TEDS
client-level data. Facilities that report TEDS data are those receiving State alcohol and drug agency funds
for the provision of alcohol and drug treatment services. Since TEDS is based only on reports from these
facilities, TEDS data do not represent the total national demand for substance abuse treatment or the
prevalence of substance abuse in the general population. The primary goal for TEDS is to monitor the
characteristics of treatment episodes for substance abusers. Importantly, TEDS is an admissions-based
system, where admittance to treatment is counted as an anonymous tally. For instance, a given individual
who is admitted to treatment twice within a given year would be counted as two admissions. The most
recent year with complete data is 2011.

22 2011; http://www.samhsa.gov/data/DASIS.aspx?qr=t# TEDS
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users utilized the substance by smoking. Additionally, 92.9 percent reported using
marijuana for the first time before the age of 18.

An important aspect of TEDS admission data for marijuana is of the referral source for
treatment. Specifically, primary marijuana admissions were less likely than all other
admissions to either be self-referred or referred by an individual for treatment. Instead,
the criminal justice system referred more than half (51.6 percent) of primary marijuana
admissions.

Since 2003, the percent of admissions for primary marijuana abuse increased from
15.5 percent of all admissions in 2003 to 18.1 percent in 2011. This increase is less
than the increase seen for admissions for primary opioids other than heroin, which
increased from 2.8 percent in 2003 to 7.3 percent in 2011. In contrast, the admissions
for primary cocaine abuse declined from 9.8 percent in 2003 to 2.0 percent in 2011.

. THE SCOPE, DURATION, AND SIGNIFICANCE OF ABUSE

Under the fifth factor, the Secretary must consider the scope, duration, and
significance of marijuana abuse. According to 2012 data from NSDUH and 2013 data
from MTF, marijuana remains the most extensively used illegal drug in the United
States, with 42.8 percent of U.S. individuals over age 12 (111.2 million) and 45.5
percent of 12" graders having used marijuana at least once in their lifetime. Although
the majority of individuals over age 12 (83.1 percent) who have ever used marijuana
in their lifetime do not use the drug monthly, 18.9 million individuals (7.3 percent of
the U.S. population) report that they used marijuana within the past 30 days. An
examination of use among various age cohorts through NSDUH demonstrates that
monthly use occurs primarily among college-aged individuals, with use dropping off
sharply after age 25. Additionally, NSDUH data show the number of individuals
reporting past-month use of marijuana has increased by 4.3 million individuals since
2004. Data from MTF shows that annual prevalence of marijuana use declined for all
three grades from 2005 through 2007, then began to rise through 2013. Additionally,
in 2013, 1.1 percent of 8™ graders, 4.0 percent of 10" graders, and 6.5 percent of 12"
graders reported daily use of marijuana, defined as use on 20 or more days within the
past 30 days.

The 2011 DAWN data show that marijuana use was mentioned in 455,668 ED visits,
which amounts to approximately 36.4 percent of all illicit drug-related ED visits.*®

8 Many factors can influence the estimates of ED visits, including trends in the reasons for ED usage. For
instance, some drug users may visit EDs for life-threatening issues while others may visit to seek care for
detoxification because they needed certification before entering treatment. Additionally, DAWN data do
not distinguish the drug responsible for the ED visit from other drugs that may have been used
concomitantly. As stated in a DAWN report, "Since marijuana/hashish is frequently present in combination
with other drugs, the reason for the ED visit may be more relevant to the other drug(s) involved in the
episode."
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TEDS data for 2011 show that 18.1 percent of all admissions were for primary
marijuana abuse.* Between 2003 and 2011, there was a 2.6 percent increase in the
number of TEDS admissions for primary marijuana use. Approximately 61.5 percent
of primary marijuana admissions in 2011 were for individuals under the age of 25
years.

6. WHAT, IF ANY, RISK THERE IS TO THE PUBLIC HEALTH

Under the sixth factor, the Secretary must consider the risks posed to the public health
by marijuana. Factors 1, 4, and 5 include a. discussion of the risk to the public health
as measured by emergency room episodes and drug treatment admissions.
Additionally, Factor 2 includes a discussion of marijuana’s central nervous system,
cognitive, cardiovascular, autonomic, respiratory, and immune system effects. Factor
6 focuses on the health risks to the individual user in terms of the risks from acute and
chronic use of marijuana, as well as the "gateway hypothesis."

Risks from Acute Use of Marijuana

Acute use of marijuana impairs psychomotor performance, including complex task
performance, which makes operating motor vehicles or heavy equipment after using
marijuana inadvisable (Ramaekers et al., 2004; Ramaekers et al., 2006a). A meta-
analysis conducted by Li et al. (2011) showed an association between marijuana use
by the driver and a significantly increased risk of involvement in a car accident.
Additionally, in a minority of individuals who use marijuana, some potential responses
include dysphoria and psychological distress, including prolonged anxiety reactions
(Haney et al., 1999).

Risks from Chronic Use of Marijuana

A distinctive marijuana withdrawal syndrome following long term or chronic use has
been identified. The withdrawal syndrome indicates that marijuana produces physical
dependence that is mild, short-lived, and comparable to tobacco withdrawal (Budney
et al., 2008). Marijuana withdrawal syndrome is described in detail below under
Factor 7.

The following states how the DSM-V (2013) of the American Psychiatric Association
describes the consequences of Cannabis® abuse:

Individuals with cannabis use disorder may use cannabis throughout the day over
a period of months or years, and thus may spend many hours a day under the

# An important aspect of TEDS admission data for marijuana is of the referral source for treatment.
Specifically, primary marijuana admissions were less likely than all other admissions to either be self-
referred or referred by an individual for treatment. Instead, the criminal justice system referred more than
half (51.6 percent) of primary marijuana admissions.

% Cannabis is the term used in the DSM-V to refer to marijuana. In the following excerpt the term
Cannabis is interchangeable for the term marijuana.
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influence. Others may use less frequently, but their use causes recurrent problems
related to family, school, work, or other important activities (e.g., repeated
absences at work; neglect of family obligations). Periodic cannabis use and
intoxication can negatively affect behavioral and cognitive functioning and thus
interfere with optimal performance at work or school, or place the individual at
increased physical risk when performing activities that could be physically
hazardous (e.g:, driving a car; playing certain sports; performing manual work
activities, including operating machinery). Arguments with spouses or parents
over the use of cannabis in the home, or its use in the presence of children, can
adversely impact family functioning and are common features of those with
cannabis use disorder. Last, individuals with cannabis use disorder may continue
using marijuana despite knowledge of physical problems (e.g., chronic cough
related to smoking) or psychological problems (e.g., excessive sedation or
exacerbation of other mental health problems) associated with its use.

Marijuana as a "'Gateway Drug"*

Kandel (1975) proposed nearly 40 years ago the hypothesis that marijuana is a
"gateway drug" that leads to the use or abuse of other illicit drugs. Since that time,
epidemiological research explored this premise. Overall, research does not support a
direct causal relationship between regular marijuana use and other illicit drug use.
The studies examining the gateway hypothesis are limited. First, in general, studies
recruit individuals influenced by a myriad of social, biological, and economic factors
that contribute to extensive drug abuse (Hall & Lynskey, 2005). Second, most studies
that test the hypothesis that marijuana use causes abuse of illicit drugs use the
determinative measure any use of an illicit drug, rather than DSM-5 criteria for drug
abuse or dependence on an illicit drug (DSM-5, 2013). Consequently, although an
individual who used marijuana may try other illicit drugs, the individual may not
regularly use drugs, or have a diagnosis of drug abuse or dependence.

Little evidence supports the hypothesis that initiation of marijuana use leads to an
abuse disorder with other illicit substances. For example, one longitudinal study of
708 adolescents demonstrated that early onset marijuana use did not lead to
problematic drug use (Kandel & Chen, 2000). Similarly, Nace et al. (1975) examined
Vietnam-era soldiers who extensively abused marijuana and heroin while they were in
the military, and found a lack of correlation of a causal relationship demonstrating
marijuana use leading to heroin addiction. Additionally, in another longitudinal study
of 2,446 adolescents, marijuana dependence was uncommon but when it did occur, the
common predictors of marijuana dependence were the following: parental death,
deprived socio-economic status, and baseline illicit drug use other than marijuana (von
Sydow et al., 2002).

When examining the association between marijuana and illicit drugs, focusing on drug
use versus abuse or dependence, different patterns emerge. For example, a study
examining the possible causal relationship of the gateway hypothesis found a
correlation between marijuana use in adolescents and other illicit drug use in early
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adulthood and, adjusting for age-linked experiences, did not effect this correlation
(Van Gundy and Rebellon, 2010). However, when examining the association in terms
of development of drug abuse; age-linked stressors and social roles moderated the
correlation between marijuana use in adolescents and other illicit drug abuse.
Similarly, Degenhardt et al. (2009) examined the development of drug dependence
and found an association that did not support the gateway hypothesis. Specifically,
drug dependence was significantly associated with the use of other illicit drugs prior to
marijuana use.

Interestingly, the order of initiation of drug use seems to depend on the prevalence of
use of each drug, which varies by country. Based on the World Health Organization
(WHO) World Mental Health Survey that includes data from 17 different countries,
the order of drug use initiation varies by country and relates to prevalence of drug use
in each country (Degenhardt et al., 2010). Specifically, in the countries with the
lowest prevalence of marijuana use, use of other illicit drugs before marijuana was
common. This sequence of initiation is less common in countries with higher
prevalence of marijuana use. A study of 9,282-households in the United States found
that marijuana use often preceded the use of other illicit drugs; however, prior non-
marijuana drug dependence was also frequently correlated with higher levels of illicit
drug abuse (Degenhardt et al., 2009). Additionally, in a large 25-year longitudinal
study of 1,256 New Zealand children, the author concluded that marijuana use
correlated to an increased risk of abuse of other drugs, including cocaine and heroin
(Fergusson et al., 2005).

Although many individuals with a drug abuse disorder may have used marijuana as
one of their first illicit drugs, this fact does- not correctly lead to the reverse inference
that most individuals who used marijuana will inherently go on to try or become
regular users of other illicit drugs. Specifically, data from the 2011 NSDUH survey
illustrates this issue (SAMHSA, 2012). NSDUH data estimates 107.8 million
individuals have a lifetime history of marijuana use, which indicates use on at least
one occasion, compared to approximately 36 million individuals having a lifetime
history of cocaine use and approximately 4 million individuals having a lifetime
history of heroin use. NSDUH data do not provide information about each individual’s
specific drug history. However, even if one posits that every cocaine and heroin user
previously used marijuana, the NSDUH data show that marijuana use at least once in a
lifetime does not predict that an individual will also use another illicit drug at least
once.

Finally, a review of the gateway hypothesis by Vanyukov et al. (2012) notes that
because the gateway hypothesis only addresses the order of drug use initiation, the
gateway hypothesis does not specify any mechanistic connections between drug
"stages" following exposure to marijuana and does not extend to the risks for
addiction. This concept contrasts with the concept of a common liability to addiction
that involves mechanisms and biobehavioral characteristics pertaining to the entire
course of drug abuse risk and disorders.
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7.

ITSPSYCHIC ORPHYSIOLOGIC DEPENDENCE LIABILITY

Under the seventh factor, the Secretary must consider marijuana's psychic or
physiological dependence liability.

Psychic or psychological dependence has been shown in response to marijuana's
psychoactive effects. Psychoactive responses to marijuana are pleasurable to many
humans and are associated with drug-seeking and drug-taking (Maldonado, 2002).
Moreover, high levels of psychoactive effects, notably positive reinforcement, are
associated with increased marijuana use, abuse, and dependence (Scherrer et al., 2009;
Zeiger et al., 2010). Epidemiological data support these findings through 2012
NSDUH statistics that show that of individuals years 12 or older who used marijuana
in the past month, an estimated 40.3 percent used marijuana on 20 or more days within
the past month. This equates to approximately 7.6 million individuals aged 12 or older
who used marijuana on a daily or almost daily basis. Additionally, the 2013 MTF data
report the prevalence of daily marijuana use, defined as use on 20 or more days within
the past 30 days, in 8™, 10" and 12" graders is 1.1 percent, 4.0 percent, and 6.5
percent, respectively.

Tolerance is a state of adaptation where exposure to a drug induces changes that result
in a diminution of one or more of the drug's effects over time (American Academy of
Pain Medicine, American Pain Society and American Society of Addiction Medicine
consensus document, 2001). Tolerance can develop to some, but not all, of marijuana’s
effects. Specifically, tolerance does not seem to develop in response to many of
marijuana’s psychoactive effects. This lack of tolerance may relate to
electrophysiological data demonstrating that chronic delta’-THC administration does
not affect increased neuronal firing in the ventral tegmental area, a region known to
play a critical role in drug reinforcement and reward (Wu and French, 2000). In the
absence of other abuse indicators, such as rewarding properties, the presence of
tolerance or physical dependence does not determine whether a drug has abuse
potential.

However, humans can develop tolerance to marijuana’s cardiovascular, autonomic,
and behavioral effects (Jones et al., 1981). Tolerance to some of marijuana’'s
behavioral effects seems to develop after heavy marijuana use, but not after occasional
marijuana use. For instance, following acute administration of marijuana, heavy
marijuana users did not exhibit impairments in tracking and attention tasks, as were
seen in occasional marijuana users (Ramaekers et al., 2009). Furthermore, a
neurophysiological assessment administered through an electroencephalograph (EEG)
which measures event-related potentials (ERP) conducted in the same subjects as the
previous study, found a corresponding effect in the P100? component of ERPs.
Specifically, corresponding to performance on tracking and attention tasks, heavy
marijuana users showed no changes in P100 amplitudes following acute marijuana

%% The P100 component of ERPs is thought to relate to the visual processing of stimuli and can be
modulated by attention.
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administration, although occasional users showed a decrease in PIO0 amplitudes
(Theunissen et al., 2012). A possible mechanism underlying tolerance to marijuana’s
effects may be the down-regulation of cannabinoid receptors (Hirvonen et al., 2012;
Gonzalez et al., 2005; Rodriguez de Fonseca et al., 1994; Oviedo et al., 1993).

Importantly, pharmacological tolerance alone does not indicate a drug's physical
dependence liability. In order for physical dependence to exist, evidence of a
withdrawal syndrome is needed. Physical dependence is a state of adaptation,
manifested by a drug-class specific withdrawal syndrome produced by abrupt
cessation, rapid dose reduction, decreasing blood level of the drug, and/or
administration of an antagonist (ibid). Many medications not associated with abuse or
addiction can produce physical dependence and withdrawal symptoms after chronic
use.

Discontinuation of heavy, chronic marijuana use has been shown to lead to physical
dependence and withdrawal symptoms (American Psychiatric Association DSM-V,
2013; Budney and Hughes, 2006; Haney et al., 1999). In heavy, chronic marijuana
users, the most commonly reported withdrawal symptoms are sleep difficulties,
decreased appetite or weight loss, irritability, anger, anxiety or nervousness, and
restlessness. Some less commonly reported withdrawal symptoms are depressed
mood, sweating, shakiness, physical discomfort, and chills (Budney and Hughes,
2006; Haney et al., 1999). The occurrence of marijuana withdrawal symptoms in light
or non-daily marijuana users has not been established. The American Psychiatric
Association's DSM-V (2013) includes a list of symptoms of “cannabis withdrawal."
Most marijuana withdrawal symptoms begin within 24-48 hours of discontinuation,
peak within 4-6 days, and last for 1-3 weeks. Marijuana withdrawal syndrome has
been reported in adolescents and adults admitted for substance abuse treatment.

Based on clinical descriptions, this syndrome appears to be mild compared to classical
alcohol and barbiturate withdrawal syndromes, which can include more serious
symptoms such as agitation, paranoia, and seizures. Multiple studies comparing
marijuana and tobacco withdrawal symptoms in humans demonstrate that the
magnitude and time course of the two withdrawal syndromes are similar (Budney et
al., 2008; Vandrey et al., 2005, 2008).

8. WHETHER THE SUBSTANCE IS AN IMMEDIATE PRECURSOR OF A
SUBSTANCE ALREADY CONTROLLED UNDER THIS ARTICLE
Under the eight factor analysis, the Secretary must consider whether marijuana is an

immediate precursor of a controlled substance. Marijuana is not an immediate
precursor of another controlled substance.
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RECOMMENDATION

After consideration of the eight factors discussed above, FDA recommends that
marijuana remain in Schedule | of the CSA. NIDA concurs with this scheduling
recommendation.Marijuana meets the three criteria for placing a substance in Schedule 1
of the CSA under 21U.S.C. 812(b)(l):

1) Marijuana has a high potential for abuse:

A number of factors indicate marijuana's high abuse potential, including the large
number of individuals regularly using marijuana, marijuana's widespread use, and the
vast amount of marijuana available for illicit use. Approximately 18.9 million
individuals in the United States (7.3 percent of the U.S. population) used marijuana
monthly in 2012. Additionally, approximately 4.3 million individuals met diagnostic
criteria for marijuana dependence or abuse in the year prior to the 2012 NSDUH
survey. A 2013 survey indicates that by 12™ grade, 36.4 percent of students report
using marijuana within the past year, and 22.7 percent report using marijuana monthly.
In 2011, 455,668 ED visits were marijuana-related, representing 36.4 percent of all
illicit drug-related episodes. Primary marijuana use accounted for 18.1 percent of
admissions to drug treatment programs in 2011. Additionally, marijuana has dose-
dependent reinforcing effects, as demonstrated by data showing that humans prefer
relatively higher doses to lower doses. Furthermore, marijuana use can result in
psychological dependence.

2) Marijuana has no currently accepted medical use in treatment in the United
States:

FDA has not approved a marketing application for a marijuana drug product for any
indication. The opportunity for scientists to conduct clinical research with marijuana
exists, and there are active INDs for marijuana; however, marijuana does not have a
currently accepted medical use for treatment in the United States, nor does marijuana
have an accepted medical use with severe restrictions.

A drug has a "currently accepted medical use" if all of the following five elements
have been satisfied:

a. the drug's chemistry is known and reproducible;

b. there are adequate safety studies;

c. there are adequate and well-controlled studies proving efficacy;
d. the drug is accepted by qualified experts; and

e. the scientific evidence is widely available.

[57 FR 10499, March 26, 1992]

Marijuana does not meet any of the elements for having a "currently accepted medical
use." First, FDA broadly evaluated marijuana, and did not focus its evaluation on
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particular strains of marijuana or components or derivatives of marijuana. Since
different strains may have different chemical constituents, marijuana, as identified in
this petition, does not have a known and reproducible chemistry, which would be
needed to provide standardized doses. Second, there are not adequate safety studies on
marijuana in the medical literature in relation to a specific, recognized disorder. Third,
there are no published adequate and well controlled studies proving efficacy of
marijuana. Fourth, there is no evidence that qualified experts accept marijuana for use
in treating a specific, recognized disorder. Lastly, the scientific evidence regarding
marijuana’s chemistry in terms of a specific Cannabis strain that could produce
standardized and reproducible doses is not currently available, so the scientific
evidence on marijuana is not widely available.

Alternately, a Schedule Il drug can be considered to have a “currently accepted
medical use with severe restrictions” (21 U.S.C. 812(b)(2)(B)). Yet as stated above,
the lack of accepted medical use for a specific, recognized disorder precludes the use
of marijuana even under conditions where its use is severely restricted.

In conclusion, to date, research on marijuana's medical use has not developed to the
point where marijuana is considered to have a “currently accepted medical use” or a
“currently accepted medical use with severe restrictions.”

3) There is a lack of accepted safety for use of marijuana under medical supervision:

There are currently no FDA-approved marijuana drug products. Marijuana does not
have a currently accepted medical use in treatment in the United States or a currently
accepted medical use with severe restrictions. Thus, FDA has not determined that
marijuana is safe for use under medical supervision.

In addition, FDA cannot conclude that marijuana has an acceptable level of safety
relative to its effectiveness in treating a specific, recognized disorder without evidence
that the substance is contamination free, and assurance of a consistent and predictable
dose. Investigations into the medical use of marijuana should include information and
data regarding the chemistry, manufacturing, and specifications of marijuana.
Additionally, a procedure for delivering a consistent dose of marijuana should also be
developed. Therefore, FDA concludes marijuana does not currently have an accepted
level of safety for use under medical supervision.
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Executive Summary

Marijuana is a Schedule I substance under the Controlled Substances Act (CSA).
Schedule I indicates a high potential for abuse, no currently accepted medical use
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in the United States, and a lack of accepted safety for use under medical
supervision. To date, marijuana has not been subject to an approved new drug
application (NDA) that demonstrates its safety and efficacy for a specific
indication under the Food Drug and Cosmetic Act (FDCA).

Nevertheless, as of October 2014, twenty-three states and the District of
Columbia have passed state-level medical marijuana laws that allow for marijuana
use within that state; similar bills are pending in other states.

The present review was undertaken by the Food and Drug Administration (FDA)
to analyze the clinical studies published in the medical literature investigating the
use of marijuana in any therapeutic areas. First, we discuss the context for this
scientific review. Next, we describe the methods used in this review to identify
adequate and well-controlled studies evaluating the safety and efficacy of
marijuana for particular therapeutic uses.

The FDA conducted a systematic search for published studies in the medical
literature that meet the described criteria for study design and outcome measures
prior to February 2013. While not part of our systematic review, we have
continued to routinely follow the literature beyond that date for subsequent
studies. Studies were considered to be relevant to this review if the investigators
administered marijuana to patients with a diagnosed medical condition in a well-
controlled, double-blind, placebo-controlled clinical trial. Of the eleven studies
that met the criteria for review, five different therapeutic areas were investigated:

e Five studies examined chronic neuropathic pain

e Two studies examined appetite stimulation in human immunodeficiency
virus (HIV) patients

e Two studies examined glaucoma
e One study examined spasticity and pain in multiple sclerosis (MS)

e One study examined asthma.

For each of these eleven clinical studies, information is provided regarding the
subjects studied, the drug conditions tested (including dose and method of
administration), other drugs used by subjects during the study, the physiological
and subjective measures collected, the outcome of these measures comparing
treatment with marijuana to placebo, and the reported and observed adverse
events. The conclusions drawn by the investigators are then described, along with
potential limitations of these conclusions based on the study design. A brief
summary of each study’s findings and limitations is provided at the end of the
section.
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The eleven clinical studies that met the criteria and were evaluated in this review showed
positive signals that marijuana may produce a desirable therapeutic outcome, under the
specific experimental conditions tested. Notably, it is beyond the scope of this review to
determine whether these data demonstrate that marijuana has a currently accepted
medical use in the United States. However, this review concludes that these eleven
clinical studies serve as proof-of-concept studies, based on the limitations of their study
designs, as described in the study summaries. Proof-of-concept studies provide
preliminary evidence on a proposed hypothesis regarding a drug’s effect. For drugs
under development, the effect often relates to a short-term clinical outcome being
investigated. Proof-of-concept studies serve as the link between preclinical studies and
dose ranging clinical studies. Therefore, proof-of-concept studies are not sufficient to
demonstrate efficacy of a drug because they provide only preliminary information about
the effects of a drug. However, the studies reviewed produced positive results,
suggesting marijuana should be further evaluated as an adjunct treatment for neuropathic
pain, appetite stimulation in HIV patients, and spasticity in MS patients.

The main limitations identified in the eleven studies testing the medical applications of
marijuana are listed below:

e The small numbers of subjects enrolled in the studies, which limits the statistical
analyses of safety and efficacy.

e The evaluation of marijuana only after acute administration in the studies, which
limits the ability to determine efficacy following chronic administration.

e The administration of marijuana typically through smoking, which exposes ill
patients to combusted material and introduces problems with determining the
doses delivered.

e The potential for subjects to identify whether they received marijuana or placebo,
which breaks the blind of the studies.

e The small number of cannabinoid naive subjects, which limits the ability to
determine safety and tolerability in these subjects.

e The low number of female subjects, which makes it difficult to generalize the
study findings to subjects of both genders.

Thus, this review discusses the following methodological changes that may be
made in order to resolve these limitations and improve the design of future studies
which examine the safety and efficacy of marijuana for specific therapeutic
indications:

e Determine the appropriate number of subjects studied based on
recommendations in various FDA Guidances for Industry regarding the
conduct of clinical trials for specific medical indications.
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e Administer consistent and reproducible doses of marijuana based on
recommendations in the FDA Guidance for Industry: Botanical Drug
Products (2004)?’.

e Evaluate the effects of marijuana under therapeutic conditions following
both acute and chronic administration.

e Consider alternatives to smoked marijuana (e.g., vaporization).

e Address and improve whenever possible the difficulty in blinding of
marijuana and placebo treatments in clinical studies.

e Evaluate the effect of prior experience with marijuana with regard to the
safety and tolerability of marijuana.

e Strive for gender balance in the subjects used in studies.

In conclusion, the eleven clinical studies conducted to date do not meet the
criteria required by the FDA to determine if marijuana is safe and effective in
specific therapeutic areas. However, the studies can serve as proof-of-concept
studies and support further research into the use of marijuana in these therapeutic
indications. Additionally, the clinical outcome data and adverse event profiles
reported in these published studies can beneficially inform how future research in
this area is conducted. Finally, application of the recommendations listed above
by investigators when designing future studies could greatly improve the available
clinical data that can be used to determine if marijuana has validated and reliable
medical applications.

%" This Guidance is available on the internet at http://www.fda.gov/Drugs/default.htm under Guidance
(Drugs).
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1. Introduction

In response to citizen petitions submitted to the Drug Enforcement Administration
(DEA) requesting DEA to reschedule marijuana, the DEA Administrator
requested that the U.S. Department of Health and Human Services (HHS) provide
a scientific and medical evaluation of the available information and a scheduling
recommendation for marijuana, in accordance with 21 U.S.C. 811(b). The
Secretary of HHS is required to consider in a scientific and medical evaluation
eight factors determinative of control under the Controlled Substance Act (CSA).
Administrative responsibilities for evaluating a substance for control under the
CSA are performed by the Food and Drug Administration (FDA), with the
concurrence of the National Institute on Drug Abuse (NIDA). Part of this
evaluation includes an assessment of whether marijuana has a currently accepted
medical use in the United States. This assessment necessitated a review of the
available data from published clinical studies to determine whether there is
adequate scientific evidence of marijuana’s effectiveness.

Under Section 202 of the CSA, marijuana is currently controlled as a Schedule |
substance (21 U.S.C 8 812). Schedule I includes those substances that have a
high potential for abuse, have no currently accepted medical use in treatment in
the United States, and lack accepted safety for use under medical supervision (21
U.S.C. § 812(b)(1)(A)-(C)).

A drug product which has been approved by FDA for marketing in the United
States is considered to have a “currently accepted medical use.” Marijuana is not
an FDA-approved drug product, as a New Drug Application (NDA) or Biologics
License application (BLA) for marijuana has not been approved by FDA.
However, FDA approval of an NDA is not the only means through which a drug
can have a currently accepted medical use in the United States.

In general, a drug may have a “currently accepted medical use” in the United States if the
drug meets a five-part test. Established case law (Alliance for Cannabis Therapeutics v.
DEA, 15 F.3d 1131, 1135 (D.C. Cir. 1994)) upheld the Administrator of DEA’s
application of the five-part test to determine whether a drug has a “currently accepted
medical use.” The following describes the five elements that characterize “currently
accepted medical use” for a drug28:

I. the drug's chemistry must be known and reproducible

“The substance’s chemistry must be scientifically established
to permit it to be reproduced into dosages which can be
standardized. The listing of the substance in a current edition of
one of the official compendia, as defined by section 201(j) of

%57 FR 10499, 10504-06 (March 26, 1992).
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the Food, Drug and Cosmetic Act, 21 U.S.C. 321(j), is
sufficient to meet this requirement.”

there must be adequate safety studies

“There must be adequate pharmacological and toxicological
studies, done by all methods reasonably applicable, on the
basis of which it could fairly and responsibly be concluded, by
experts qualified by scientific training and experience to
evaluate the safety and effectiveness of drugs, that the
substance is safe for treating a specific, recognized disorder.”

there must be adequate and well-controlled studies proving efficacy

“There must be adequate, well-controlled, well-designed, well-
conducted, and well-documented studies, including clinical
investigations, by experts qualified by scientific training and
experience to evaluate the safety and effectiveness of drugs, on
the basis of which it could be fairly and responsibly concluded
by such experts that the substance will have the intended effect
in treating a specific, recognized disorder.”

the drug must be accepted by qualified experts

“The drug has a New Drug Application (NDA) approved by
the Food and Drug Administration, pursuant to the Food, Drug
and Cosmetic Act, 21 U.S.C. 355. Or, a consensus of the
national community of experts, qualified by scientific training
and experience to evaluate the safety and effectiveness of
drugs, accepts the safety and effectiveness of the substance for
use in treating a specific, recognized disorder. A material
conflict of opinion among experts precludes a finding of
consensus.” and

the scientific evidence must be widely available.

“In the absence of NDA approval, information concerning the
chemistry, pharmacology, toxicology, and effectiveness of the
substance must be reported, published, or otherwise widely
available, in sufficient detail to permit experts, qualified by
scientific training and experience to evaluate the safety and
effectiveness of drugs, to fairly and responsibly conclude the
substance is safe and effective for use in treating a specific,
recognized disorder.”
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One way to pass the five-part test for having “currently accepted medical use” is
through submission of an NDA or BLA which is approved by FDA. However,
FDA approval of an NDA or BLA is not required for a drug to pass the five-part
test.

This review focuses on FDA’s analysis of one element of the five-part test for
determining whether a drug has “currently accepted medical use”. Specifically,
the present review assesses the 3" criterion that addresses whether marijuana has
“adequate and well-controlled studies proving efficacy”. Thus, this review
evaluates published clinical studies that have been conducted using marijuana in
subjects who have a variety of medical conditions by assessing the adequacy of
the summarized study designs and the study data. The methodology for selecting
the studies that were evaluated is delineated below.

FDA'’s evaluation and conclusions regarding the remaining four criteria for
whether marijuana has a “currently accepted medical use,” as well as the eight
factors pertaining to the scheduling of marijuana, are outside the scope of this
review. A detailed discussion of these factors is contained in FDA’s scientific
and medical evaluation of marijuana.

2. Methods

The methods for selecting the studies to include in this review involved the
following steps, which are described in detail in the subsections below:
1. Define the objective of the review.
2. Define “marijuana” in order to facilitate the medical literature search for
studies that administered the substance,
3. Define “adequate and well-controlled studies” in order to facilitate the
search for relevant data and literature,
4. Search medical literature databases and identify relevant adequate and
well-controlled studies, and
5. Review and analyze the adequate and well-controlled clinical studies to
determine if they demonstrate efficacy of marijuana for any therapeutic
indication.

2.1 Define the Objective of the Review

The objective of this review is to assess the study designs and resulting data from
clinical studies published in the medical literature that were conducted with
marijuana (as defined below) as a treatment for any therapeutic indication, in
order to determine if they meet the criteria of “adequate and well-controlled
studies proving efficacy”.
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2.2 Define “Marijuana”

In this review, the term “marijuana” refers to the flowering tops or leaves of the
Cannabis plant. There were no restrictions on the route of administration used for
marijuana in the studies.

Studies which administered individual cannabinoids (whether experimental
substances or marketed drug products) or marijuana extracts were excluded from
this review. Additionally, studies of administered neutral plant material or
placebo marijuana (marijuana with all cannabinoids extracted) that had
subsequently been supplemented by the addition of specific amounts of THC or
other cannabinoids were also excluded (Chang et al., 1979).

2.3 Define “Adequate and Well-Controlled Clinical Studies”

The criteria for an “adequate and well-controlled study” for purposes of
determining the safety and efficacy of a human drug is defined under the Code of
Federal Regulations (CFR) in 21 CFR 314.126. The elements of an adequate and
well-controlled study as described in 21 CFR 314.126 can be summarized as
follows:

1. The main objective must be to assess a therapeutically relevant outcome.

2. The study must be placebo-controlled.

3. The subjects must qualify as having the medical condition being studied.

4. The study design permits a valid comparison with an appropriate control
condition.

5. The assignment of subjects to treatment and control groups must be
randomized.

6. There is minimization of bias through the use of a double-blind study
design.

7. The study report contains a full protocol and primary data.
8. Analysis of the study data is appropriately conducted.

As noted above, the current review examines only those data available in the
public domain and thus relies on clinical studies published in the medical
literature. Published studies by their nature are summaries that do not include the
level of detail required by studies submitted to FDA in an NDA.

While the majority of the elements defining an adequate and well-controlled study
can be satisfied through a published paper (elements #1-6), there are two elements
that cannot be met by a study published in the medical literature: element #7
(availability of a study report with full protocol and primary data) and element #8
(a determination of whether the data analysis was appropriate). Thus, for
purposes of this review, only elements #1-6 will be used to qualify a study as
being adequate and well-controlled.
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2.4 Search Medical Literature Databases and Identify Relevant Studies

We identified randomized, double-blind, placebo-controlled clinical studies
conducted with marijuana to assess marijuana’s efficacy in any therapeutic
indication. Two primary medical literature databases were searched for all studies
posted to the databases prior to February 2013%°:

e PubMed: PubMed is a database of published medical and scientific studies
that is maintained by the U.S. National Library of Medicine (NLM) at
NIH as a part of the Entrez system of information retrieval. PubMed
comprises more than 24 million citations for biomedical literature from
MEDLINE, life science journals, and online books
(http://www.ncbi.nlm.nih.gov/pubmed).

e ClinicalTrials.gov: ClinicalTrials.gov is a database of publicly and
privately supported clinical studies that is maintained by the NLM.
Information about the clinical studies is provided by the Sponsor or
Principal Investigator of the study. Information about the studies is
submitted to the website (“registered”) when the studies begin, and is
updated throughout the study. In some cases, results of the study or
resulting publication citations are submitted to the website after the study
ends (https://clinicaltrials.gov/ct2/about-site/background).

ClinicalTrials.gov was searched for all studies administering marijuana. The
results of this search were used to confirm that no completed studies with
published data were missed in the literature search. During the literature search,
references found in relevant studies and systematic reviews were evaluated for
additional relevant citations. All languages were included in the search. The
PubMed search yielded a total of 566 abstracts®. Of these abstracts, a full-text
review was conducted with 85 papers to assess eligibility. From this evaluation,
only eleven of 85 studies met the 6 CFR elements for inclusion as adequate and
well-controlled studies.

Figure 1 (below) provides an overview of the process used to identify studies
from the PubMed search. The eleven studies reviewed were published between
1974 and 2013. Ten of these studies were conducted in the United States and one
study was conducted in Canada. These eleven studies examined the effects of
smoked and vaporized marijuana for the indications of chronic neuropathic pain,
spasticity related to multiple sclerosis (MS), appetite stimulation in patients with
human immunodeficiency virus (HIV), glaucoma, and asthma. All included

2 While not a systematic review, we have followed the recent published literature on marijuana use for
possible therapeutic purposes and, as of January 2015, we found only one new study that would meet our
criteria (Naftali et al., 2013). This study examined the effects of smoked marijuana on Crohn’s disease.
% The following search strategy was used, “(cannabis OR marijuana) AND (therapeutic use OR therapy)
AND (RCT OR randomized controlled trial OR "systematic review" OR clinical trial OR clinical trials)
NOT ("marijuana abuse"[Mesh] OR addictive behavior OR substance related disorders)”.
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studies used adult patients as subjects. All studies conducted in the United States
were conducted under an IND as Phase 2 investigations.

Figure 1: Identification of Studies from PubMed Search

566 Abstracts identified in PubMed search

481 Excluded because either clearbly
irrelevant a, excluded article type , or not

C

RCT

A 4

\ 4
85 Full-text articles assessed for eligibility

76 Excluded

63 Administered individual cannabinoids ‘ or
marijuana plant derived prgoducts
27 Administered delta -THC
20 Administered marijuana plant extracts
4 Administered Cannabidiol
4 Administered hemp seed oil
1 Administered Rimonabant *
6 Were mechanistic studies
7 Had a primary focus on safety

\ 4

A 4

foo . . L
9 Atrticles from the PubMed search meet inclusion criteria

*Articles were deemed irrelevant if they examined safety or adverse event related outcomes,
including psychoactive effects or other adverse events. bExcluded article types included
comments, reviews, meta-analyses, and news articles. °Randomized Controlled Trials.
GICannabinoids administered included synthetic cannabinoids. °Rimonabant is a cannabinoid
receptor antagonist. fAn additional 2 studies meetina the inclusion criteria were found throuah

Two qualifying studies, which assessed marijuana for glaucoma, were previously
reviewed in the 1999 Institute of Medicine (IOM) report entitled “Marijuana and
Medicine: Assessing the Science Base”>. We did our own analysis of these two
studies and concurred with the conclusions in the IOM report. Thus, a detailed
discussion of the two glaucoma studies is not included in the present review. The
present review only discusses 9 of the identified 11 studies. For a summary of the
study design for all eleven qualifying studies, see Tables 1-5 (located in the
Appendix).

%! In January 1997, the White House Office of National Drug Control Policy (ONDCP) requested that the
IOM conduct a review of the scientific evidence to assess the potential health benefits and risks of
marijuana and its constituent cannabinoids. Information for this study was gathered through scientific
workshops, site visits to cannabis buyers’ clubs and HIV/Acquired Immunodeficiency Syndrome (AIDS)
clinics, analysis of the relevant scientific literature, and extensive consultation with biomedical and social
scientists. The report was finalized and published in 1999.
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Based on the selection criteria for relevant studies described in Section 2.3
(Define Adequate and Well-Controlled Clinical Studies), a number of clinical
studies that investigated marijuana, as defined in this review, were excluded from
this review. Studies that examined the effects of marijuana in healthy subjects
were excluded because they did not test a patient population with a medical
condition (Flom et al., 1975; Foltin et al., 1986; Foltin et al., 1988; Hill et al.,
1974; Milstein et al., 1974; Milstein et al., 1975; Soderpalm et al., 2001; Wallace
et al., 2007; Greenwald and Stitzer, 2000). A 1975 study by Tashkin et al. was
excluded because it had a single-blind, rather than double-blind, study design.
Two other studies were excluded because the primary outcome measure assessed
safety rather than a therapeutic outcome (Greenberg et al., 1994; Abrams et al.,
2003).

2.5 Review and Analyze Qualifying Clinical Studies

Qualified clinical studies that evaluated marijuana for therapeutic purposes were
examined in terms of adequacy of study design including method of drug
administration, study size, and subject inclusion and exclusion criteria.
Additionally, the measures and methods of analysis used in the studies to assess
the treatment effect were examined.

3. Results and Discussion

The eleven qualifying studies in this review assessed a variety of therapeutic
indications. In order to better facilitate analysis and discussion of the studies, the
following sections group the studies by therapeutic area. Within each section,
each individual study is summarized in terms of its design, outcome data and
important limitations. This information is also provided in the Appendix in
tabular form for each study.

3.1 Neuropathic Pain

Five randomized, double-blind, placebo-controlled Phase 2 clinical studies have
been conducted to examine the effects of inhaled marijuana smoke on
neuropathic pain associated with HIV-sensory neuropathy (Abrams et al., 2007;
Ellis et al., 2009) and chronic neuropathic pain from multiple causes (Wilsey et
al., 2008; Ware et al., 2010; Wilsey et al., 2013). Table 1 of the Appendix
summarizes these studies.

3.1.1 Neuropathic Pain Associated with HIV-Sensory Neuropathy

Two studies examined the effect of marijuana to reduce the pain induced by HIV-
sensory neuropathy.
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Abrams et al. (2007) conducted the first study entitled, “Cannabis in painful
HIV-associated sensory neuropathy: a randomized placebo-controlled trial”. The
subjects were 50 adult patients with uncontrolled HIV-associated sensory
neuropathy, who had at least 6 experiences with smoking marijuana. The subjects
were split into two parallel groups of 25 subjects each. More than 68% of
subjects were current marijuana users, but all individuals were required to
discontinue using marijuana prior to the study. Most subjects were taking
medication for pain during the study, with the most common medications being
opioids and gabapentin. Upon entry into the study, subjects had an average daily
pain score of at least 30 on a 0-100 visual analog scale (VAS).

Subjects were randomized to receive either smoked marijuana (3.56% THC??) or
smoked placebo cigarettes three times per day for 5 days, using a standardized
cued smoking procedure: (1) 5 second inhale, (2) 10 second holding smoke in the
lungs, (3) 40 second exhale and breathing normally between puffs. The authors
did not specify how many puffs the subjects smoked at each smoking session, but
they stated that one cigarette was smoked per smoking session.

Primary outcome measures included daily VAS ratings of chronic pain and the
percentage of subjects who reported a result of more than 30% reduction in pain
intensity. The ability of smoked marijuana to induce acute analgesia was assessed
using both thermal heat model and capsaicin sensitization model, while anti-
hyperalgesia was assessed with brush and von Frey hair stimuli. The immediate
analgesic effects of smoked marijuana was assessed using a 0-100 point VAS at
40-minute intervals three times before and three times after the first and last
smoking sessions, which was done to correspond to the time of peak plasma
cannabinoid levels. Notably, not all subjects completed the induced pain portion
of the study (n = 11 in marijuana group, 9 in placebo group) because of their
inability to tolerate the stimuli. Throughout the study, subjects also completed the
Profile of Mood States (POMS) questionnaire, as well as subjective VAS
measures of anxiety, sedation, disorientation, paranoia, confusion, dizziness, and
nausea.

As a result, the median daily pain was reduced 34% by smoked marijuana
compared to 17% by placebo (p = 0.03). Fifty-two percent of subjects who
smoked marijuana reported a >30% reduction in pain compared to 24% in the
placebo group (p = 0.04). Although marijuana reduced experimentally-induced
hyperalgesia (p < 0.05) during the first smoking sessions, marijuana did not alter
responses to acutely painful stimuli.

There were no serious AEs and no episodes of hypertension, hypotension, or
tachycardia requiring medical intervention. No subjects withdrew from the study

% The drug dose is reported as percentage of THC present in the marijuana rather than milligrams of THC
present in each cigarette because of the difficulty in determining the amount of THC delivered by
inhalation (see discussion in the section entitled

3.7.2 Marijuana Dose Standardization”).
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for drug related reasons. Subjects in the marijuana group reported higher ratings
on the subjective measures of anxiety, sedation, disorientation, confusion, and
dizziness compared to the placebo group. There was one case of severe dizziness
in a marijuana-treated subject. By the end of the study, subjects treated with
marijuana and placebo reported a reduction in total mood disturbance as measured
by POMS.

The authors conclude that smoked marijuana effectively reduced chronic
neuropathic pain from HIV-associated sensory neuropathy with tolerable side
effects. However, limitations of this study include: maintenance of subjects on
other analgesic medication while being tested with marijuana and a lack of
information about the number of puffs during each inhalation of smoke. These
limitations make it difficult to conclude that marijuana has analgesic properties on
its own and that the actual AEs experienced during the study in response to
marijuana are tolerable. However, the study produced positive results suggesting
that marijuana should be studied further as an adjunct treatment for uncontrolled
HIV-associated sensory neuropathy.

Ellis et al. (2009) conducted a more recent study entitled “Smoked medicinal
cannabis for neuropathic pain in HIV: a randomized, crossover clinical trial”. The
subjects were 28 HIV-positive adult male patients with intractable neuropathic
pain that was refractory to the effects of at least two drugs taken for analgesic
purposes. Upon entry into the study, subjects had a mean score of > 5 on the Pain
Intensity subscale of the Descriptor Differential Scale (DDS). Subjects were
allowed to continue taking their current routine of pain medications, which
included opioids, non-narcotic analgesics, antidepressants, and anticonvulsants.
Previous experience with marijuana was not required for participation in the
study, but 27 of 28 subjects (96%) reported previous experience with marijuana.
However, of these 27 experienced subjects, 63% (n = 18) reported no marijuana
use within the past year.

The study procedures compared the effects of the target dose of marijuana and
placebo during two treatment periods lasting 5 days, with 2 weeks washout
periods. The marijuana strengths available were 1%, 2%, 4%, 6%, or 8% THC
concentration by weight. Subjects smoked marijuana or placebo cigarettes four
times per day, approximately 90-120 minutes apart, using a standardized cued
smoking procedure: (1) 5 second smoke inhalation, (2) 10 second hold of smoke
in lungs, (3) 40 second exhale and normal breathing between puffs. The
investigators did not provide a description of the number of puffs taken at any
smoking session. All subjects practiced the smoking procedures using placebo
marijuana prior to test sessions.

On the first day of each test period, dose titration occurred throughout the four
smoking sessions scheduled for that day, with a starting strength of 4% THC
concentration. Subjects were allowed to titrate to a personalized “target dose”,
which was defined as the dose that provided the best pain relief without
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intolerable adverse effects. This dose titration was accomplished by allowing
subjects to either increase the dose incrementally (to 6% or 8% THC) to improve
analgesia, or to decrease the dose incrementally (to 1% or 2% THC) if AEs were
intolerable. For the next 4 days of each test period, the subjects smoked their
target dose during each of the four daily smoking sessions. To maintain the blind,
placebo marijuana was represented as containing 1%-8% THC, even though it did
not contain any cannabinoids.

The primary outcome measure was the change in pain magnitude on the DDS at
the end of each test period compared to baseline, with a clinically significant level
of analgesia considered to be a reduction in pain of at least 30%. Additional
measures included the POMS, the Sickness Impact Profile (SIP), the Brief
Symptom Inventory (BSI) and the UKU Side Effect Rating Scale and a subjective
highness/sedation VAS.

During the marijuana treatment week, 19 subjects titrated to the 2%-4% THC
dose while the 6%-8% dose was preferred by 8 subjects and 1 subject chose the
1% dose. In contrast, during the placebo treatment week, all 28 subjects titrated
to the highest possible dose of “8% THC” that contained no actual cannabinoids,
suggesting that placebo treatment provided little analgesic relief.

The degree of pain reduction was significantly greater after administration of
marijuana compared to placebo (median change of 3.3 points on DDS, p=0.016).
The median change from baseline in VAS pain scores was —17 for marijuana
treatment compared to —4 for placebo treatment (p<0.001). A larger proportion of
subjects who were treated with marijuana (0.46) reported a >30% reduction in
pain, compared to placebo (0.18). Additionally, the authors report improvements
in total mood disturbance, physical disability, and quality of life as measured on
POMS, SIP, and BSI scales after both placebo and marijuana treatment (data not
provided in paper).

In terms of safety, there were no alterations in HIV disease parameters in response
to marijuana or placebo. The authors report that marijuana led to a greater degree
of UKU responses as well as AEs such as difficulty in concentration, fatigue,
sleepiness or sedation, increased duration of sleep, reduced salivation and thirst
compared to placebo (data not provided in paper). Two subjects withdrew from
the study because of marijuana-related AEs: one subject developed an intractable
smoking-related cough during marijuana administration and the sole marijuana-
naive subject in the study experienced an incident of acute cannabis-induced
psychosis®.

%At the time of the study, the following criteria from the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR, 2000) were used to diagnose substance-induced psychatic disorders: Prominent
hallucinations or delusions; Hallucinations and/or delusions that develop during, or within one month of,
intoxication or withdrawal; The disturbance is not better accounted for by a psychotic disorder that is not
substance induced. The disturbance does not occur exclusively during the course of a delirium.
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The authors conclude that smoked marijuana effectively reduced chronic
neuropathic pain from HIV-associated sensory neuropathy. The limitations of
this study include: a lack of information about the number of puffs during each
inhalation of smoke; a lack of information about the specific timing of the
subjective assessments and collection of AEs relative to initiation of the smoking
sessions; and the inclusion of only one marijuana-naive subject. These limitations
make it difficult to conclude that the actual AEs experienced during the study in
response to marijuana are tolerable. It is especially concerning that the only
marijuana-naive subject left the study because of serious psychiatric responses to
marijuana exposure at analgesic doses. However, the study produced positive
results suggesting that marijuana should be studied further as an adjunct treatment
for uncontrolled HIV-associated sensory neuropathy.

3.1.2 Central and Peripheral Neuropathic Pain

Three studies examined the effect of marijuana on chronic neuropathic pain.

Wilsey et al. (2008) examined chronic neuropathic pain from multiple causes in
the study entitled, “A Randomized, Placebo-Controlled, Crossover Trial of
Cannabis Cigarettes in Neuropathic Pain”. The subjects were 32 patients with a
variety of neuropathic pain conditions, including 22 with complex regional pain
syndrome, 6 with spinal cord injury, 4 with multiple sclerosis, 3 with diabetic
neuropathy, 2 with ilioinguinal neuralgia, and 1with lumbosacral plexopathy. All
subjects reported a pain intensity of at least 30 on a 0-100 VAS and were allowed
to continue taking their regular medications during the study period, which
included opioids, antidepressants, anticonvulsants, and NSAIDs. All subjects
were required to have experience with marijuana but could not use any
cannabinoids for 30 days before study sessions.

The study consisted of three test sessions with an interval of 3-21 days between
sessions. Treatment conditions were high-strength marijuana (7% delta-9-THC),
low-strength marijuana (3.5% delta-9-THC), and placebo cigarettes, administered
through a standardized cued-puff procedure’ (1) “light the cigarette” (30 seconds),
(2) “get ready” (5 seconds), (3) “inhale” (5 seconds), (4) “hold smoke in lungs”
(10 seconds), (5) “exhale,” and (6) wait before repeating the puff cycle (40
seconds). Participants took 2 puffs after baseline measurements, 3 puffs an hour
later, and 4 puffs an hour after that, for a cumulative dose of 9 puffs per test
session.

Hourly assessment periods were scheduled before and after each set of puffs and
for 2 additional hours during the recovery period. Plasma cannabinoids were
measured at baseline, 5 minutes after the first puff and again at 3 hours after the
last puff cycle.

The primary outcome measure was spontaneous pain relief, as measured by a 0-
100 point VAS for current pain. Pain unpleasantness was measured on a 0-100
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point VAS, and degree of pain relief was measured on a 7-point Patient Global
Impression of Change (PGIC) scale. Secondary measures included the
Neuropathic Pain Scale (NPS), a 0-100 point VAS for allodynia, and changes in
thermal pain threshold. Subjective measures were also evaluated with unipolar O-
100 point VAS for any drug effect, good drug effect, bad drug effect, high, drunk,
impaired, stoned, like the drug effect, sedated, confused, nauseated, desire more
of the drug, anxious, down, hungry, and bipolar 0-100 point VAS for sad/happy,
anxious/relaxed, jittery/calm, bad/good, paranoid/self-assured, fearful/unafraid.
Neurocognitive assessments measured attention and concentration, learning and
memory, and fine motor speed.

Marijuana produced a reduction in pain compared to placebo, as measured by the
pain VAS, the PGIC and on pain descriptors in the NPS, including sharp (P <
.001), burning (P <.001), aching (P <.001), sensitive (P = .03), superficial (P <
.01) and deep pain (P <.001). Notably, there were no additional benefits from the
7% THC strength of marijuana compared to the 3.5% THC strength, seemingly
because of cumulative drug effects over time. There were no changes in allodynia
or thermal pain responsivity following administration of either dose of marijuana.

Marijuana at both strengths produced increases on measures of any drug effect,
good drug effect, high, stoned, impairment, sedation, confusion, and hunger. The
7% THC marijuana increased anxiety scores and bad drug effect (later in session)
compared to placebo. Neither strength of marijuana affected the measures of
mood. On neurocognitive measures, both the 3.5% THC and 7% THC marijuana
produced impairment in learning and memory, while only the 7% THC marijuana
impaired attention and psychomotor speed, compared to placebo. There were no
adverse cardiovascular side effects and no subjects dropped out because of an
adverse event related to marijuana.

The authors conclude that marijuana may be effective at ameliorating neuropathic
pain at doses that induce mild cognitive effects, but that smoking is not an
optimum route of administration. The limitations of this study include: inclusion
of subjects with many forms of neuropathic pain and maintenance of subjects on
other analgesic medication while being tested with marijuana. These limitations
make it difficult to conclude that marijuana has analgesic properties on its own
and that the actual AEs experienced during the study in response to marijuana are
tolerable. The authors compared pain score results by the type of pain condition,
with no significant differences found; however, the sample size of this study was
small thus a type Il error may have been present. Thus, it is difficult to determine
if any particular subset of neuropathic pain conditions would benefit specifically
from marijuana administration. However, the study produced positive results
suggesting that marijuana should be studied further as an adjunct treatment for
uncontrolled neuropathic pain.

The second study, conducted by Ware et al. (2010) in Canada is entitled,
“Smoked cannabis for chronic neuropathic pain: a randomized controlled trial”.
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The subjects were 21 adult patients with neuropathic pain caused by trauma or
surgery compounded with allodynia or hyperalgesia, and a pain intensity score
greater than 4 on a 10 point VAS. All subjects maintained their current analgesic
medication and they were allowed to use acetaminophen for breakthrough pain.
Eighteen subjects had previous experience with marijuana but none of them had
used marijuana within a year before the study.

The study design used a four-period crossover design, testing marijuana (2.5%,
6.0% and 9.4% THC) and placebo marijuana. The 2.5% and 6.0% doses of
marijuana were included to increase successful blinding. Each period was 14
days in duration, beginning with 5 days on the study drug followed by a 9-day
washout period. Doses were delivered as 25 mg of marijuana that was smoked in
a single inhalation using a titanium pipe. The first dose of each period was self-
administered using a standardized puff procedure: (1) inhale for 5 seconds, (2)
hold the smoke in their lungs for 10 seconds, and (3) exhale. Subsequent doses
were self-administered in the same manner for a total of three times daily at home
on an outpatient basis for the first five days of each period.

The primary measure was an 11-point pain intensity scale, averaged over the 5
day treatment period, which was administered once daily for present, worst, least
and average pain intensity during the previous 24 hours. Secondary measures
included an acute pain 0-100 point VAS, pain quality assessed with the McGill
Pain Questionnaire, sleep assessed with the Leeds Sleep Evaluation
Questionnaire, mood assessed with the POMS, quality of life assessed using the
EQ-5D health outcome instrument. Subjective measures included 0-100 point
VAS scales for high, relaxed, stressed and happy.

Over the first three hours after smoking marijuana, ratings of pain, high,
relaxation, stress, happiness and heart rate were recorded. During the five days of
each study period, participants were contacted daily to administer questionnaires
on pain intensity, sleep, medication and AEs. Subjects returned on the fifth day to
complete questionnaires on pain quality, mood, quality of life and assessments of
potency. At the end of the study, participants completed final adverse event
reports and potency assessments.

The average daily pain intensity was significantly lower on 9.4% THC marijuana
(5.4) than on placebo marijuana (6.1) (p = 0.023). The 9.4% THC strength also
produced more drowsiness, better sleep, with less anxiety and depression,
compared to placebo (all p < 0.05). However, there were no significant
differences on POMS scores or on VAS scores for high, happy, relaxed or
stressed between THC doses.

The most frequent drug-related adverse events reported in the group receiving
9.4% THC marijuana were headache, dry eyes, burning sensation, dizziness,
numbness and cough. Reports of high and euphoria occurred on only three
occasions, once in each dose of THC. There were no significant changes in vital
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signs, heart-rate variability, or renal function. One subject withdrew from the
study due to increased pain during administration of 6% THC marijuana.

The authors conclude that smoked marijuana reduces neuropathic pain, improves
mood and aids in sleep, but that smoking marijuana is not a preferable route of
administration. The limitations of this study include: the lack of information on
timing of assessments during the outpatient portion of the study and maintenance
of subjects on other analgesic medication while being tested with marijuana.
These limitations make it difficult to conclude that marijuana has analgesic
properties on its own and that the actual AEs experienced during the study in
response to marijuana are tolerable. However, the study produced positive results
suggesting that marijuana should be studied further as an adjunct treatment for
uncontrolled neuropathic pain.

Wilsey et al. (2013) conducted the most recent study entitled, “Low-Dose
Vaporized Cannabis Significantly Improves Neuropathic Pain”. This study is the
only one in this review that utilized vaporization as a method of marijuana
administration. The subjects were 36 patients with a neuropathic pain disorder
(CRPS, thalamic pain, spinal cord injury, peripheral neuropathy, radiculopathy, or
nerve injury) who were maintained on their current medications (opioids,
anticonvulsants, antidepressants, and NSAIDs). Although subjects were required
to have a history of marijuana use, they refrained from use of cannabinoids for 30
days before study sessions.

Subjects participated in three sessions in which they received 1.29% or 3.53%
THC marijuana or placebo marijuana. The marijuana was vaporized using the
Volcano vaporizer and a standardized cued-puff procedure: (1) “hold the
vaporizer bag with one hand and put the vaporizer mouthpiece in their mouth” (30
seconds), (2) “get ready” (5 seconds), (3) “inhale” (5 seconds), (4) “hold vapor in
lungs” (10 seconds), (5) “exhale and wait” before repeating puff cycle (40
seconds). Subjects inhaled 4 puffs at 60 minutes. At 180 minutes, the vaporizer
was refilled with marijuana vapor and subjects were allowed to inhale 4 to 8 puffs
using the cued procedure. Thus, cumulative dosing allowed for a range of 8 to12
puffs in total for each session, depending on the subjects desired response and
tolerance. The washout time between each session ranged from 3-14 days.

The primary outcome variable was spontaneous pain relief, as assessed using a 0-
100 point VAS for current pain. Secondary measures included the Patient Global
Impression of Change (PGIC), the Neuropathic Pain Scale (NPS), a 0-100 point
VAS for allodynia. Acute pain threshold was measured with a thermal pain
model. Subjective measures included 0-100 point unipolar VAS for any drug
effect, good drug effect, bad drug effect, high, drunk, impaired, stoned, drug
liking, sedated, confused, nauseated, desire more drug, anxious, down and
hungry. Bipolar 0-100 point VAS included sad/happy, anxious/relaxed,
jittery/calm, bad/good, paranoid/self-assured, and fearful/unafraid.
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Neurocognitive assessments assessed attention and concentration, learning and
memory, and fine motor speed.

A 30% reduction in pain was achieved in 61% of subjects who received the
3.53% THC marijuana, in 57% of subjects who received the 1.29% THC
marijuana and in 26% of subjects who received the placebo marijuana (p=0.002
for placebo vs. 3.53% THC, p=0.007 for placebo vs 1.29% THC; p>0.05 1.29%
THC vs. 3.53% THC). Both strengths of marijuana significantly decreased pain
intensity, unpleasantness, sharpness, and deepness on the NPS, as well as pain
ratings on the PGIC, compared to placebo. These effects on pain were maximal
with cumulative dosing over the course of the study session, with maximal effects
at 180 minutes. There were no effects of marijuana compared to placebo on
measures of allodynia or thermal pain. Subjects correctly identified the study
treatment 63% of the time for placebo, 61% of the time for 1.29% THC, and 89%
of the time for 3.53% THC.

On subjective measures, marijuana produced dose-dependent increases compared
to placebo on ratings for: any drug effect, good drug effect, drug liking, high,
stoned, sedated, confused, and hungry. Both strengths of marijuana produced
similar increases in drunk or impaired compared to placebo. In contrast, desire
for drug was rated as higher for the 1.29% THC marijuana compared to the 3.53%
THC marijuana. There were no changes compared to placebo for bad effect,
nauseous, anxiety, feeling down or any of the bipolar mood assessments. There
was dose-dependent impairment on learning and memory from marijuana
compared to placebo, but similar effects between the two strengths of marijuana
on attention.

The authors conclude that vaporization of relatively low doses of marijuana can
produce improvements in analgesia in neuropathic pain patients, especially when
patients are allowed to titrate their exposure. However, this individualization of
doses may account for the general lack of difference between the two strengths of
marijuana. No data were presented regarding the total amount of THC consumed
by each subject, so it is difficult to determine a proper dose-response evaluation.
Additional limitations of this study are the inclusion of subjects with many forms
of neuropathic pain and maintenance of subjects on other analgesic medication
while being tested with marijuana. These limitations make it difficult to conclude
that marijuana has analgesic properties on its own. It is also difficult to determine
if any particular subset of neuropathic pain conditions would benefit specifically
from marijuana administration. However, the study produced positive results
suggesting that marijuana should be studied further as an adjunct treatment for
uncontrolled neuropathic pain.
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3.2 Appetite Stimulation in HIV

Two randomized, double-blind, placebo-controlled Phase 2 studies examined the
effects of smoked marijuana on appetite in HIVV-positive subjects (Haney et al.,
2005; Haney et al., 2007). Table 2 of the Appendix summarizes both studies.

The first study, conducted by Haney et al. (2005) is entitled, “Dronabinol and
marijuana in HIV+ marijuana smokers: acute effects on caloric intake and mood”.
The subjects were 30 HIV-positive patients who were maintained on two
antiretroviral medications and either had clinically significant decreases in lean
muscle mass** (low-BIA group, n = 15) or normal lean muscle mass (hormal-BIA
group, n = 15). All subjects had a history of smoking marijuana at least twice
weekly for 4 weeks prior to entry into the study. On average, individuals had
smoked 3 marijuana cigarettes per day, 5-6 times per week for 10-12 years.

Subjects participated in 8 sessions that tested the acute effects of 0, 10, 20, and 30
mg dronabinol oral capsules and marijuana cigarettes with 0%, 1.8%, 2.8%, and
3.9% THC concentration by weight, using a double-dummy design (with only one
active drug per session). The doses of dronabinol are higher than those doses
typically prescribed for appetite stimulation in order to help preserve the blinding.
There was a one-day washout period between test sessions.

Marijuana was administered using a standardized cued procedure: (1) “light the
cigarette” (30 seconds), (2) “prepare” (5 seconds), (3) “inhale” (5 seconds), (4)
“hold smoke in lungs” (10 seconds), and (5) “exhale.” Each subject smoked three
puffs in this manner, with a 40-second interval between each puff.

Caloric intake was used as a surrogate measure for weight gain. Subjects received
a box containing a variety of food and beverage items and were told to record
consumption of these items following that day’s administration of the test drug.
Subjective measures included 0-100 point VVAS for feel drug effect, good effect,
bad effect, take drug again, drug liking, hungry, full, nauseated, thirsty, desire to
eat. Neurocognitive measures and vital signs were monitored.

The low BIA group consumed significantly more calories in the 1.8% and 3.9%
THC marijuana conditions (p<0.01) and the 10, 20, and 30 mg dronabinol
conditions (p<0.01) compared with the placebo condition. In contrast, in the
normal BIA group, neither marijuana nor dronabinol significantly affected caloric
intake. This lack of effect may be accountable, however, by the fact that this
group consumed approximately 200 calories more than the low BIA group under
baseline conditions.

% Lean muscle mass was assessed using bioelectrical impedance analysis (BIA). The low-BIA group was
classified with having <90% BIA, and the normal-BIA group was classified with having >90% BIA.
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Ratings of high and good drug effect were increased by all drug treatments in both
the low-BIA and normal-BIA groups, except in response to the 10 mg dose of
dronabinol. The 3.9% THC marijuana increased ratings of good drug effect, drug
liking and desire to smoke again compared with placebo. Ratings of sedation
were increased in both groups by 10 and 30 mg dronabinol, and in the normal
BIA group by the 2.8% THC marijuana. Ratings of stimulation were increased in
the normal BIA group by 2.8% and 3.9% THC marijuana and by 20 mg
dronabinol. Increases in ratings of forgetfulness, withdrawn, dreaming, clumsy,
heavy limbs, heart pounding, jittery, and decreases in ratings of energetic, social,
and talkative were reported in the normal BIA group with 30 mg dronabinol.
There were no significant changes in vital signs or performance on neurocognitive
measures in response to marijuana. Notably, the time course of subjective effects
peaked quickly and declined thereafter for smoked marijuana, while oral
dronabinol responses took longer to peak and persisted longer. Additionally,
marijuana but not dronabinol produced dry mouth and thirst.

In general, AEs reported in this study were low in both drug conditions for both
subject groups. In the low BIA group, nausea was reported by one subject in both
the 10 and 20 mg dronabinol conditions, while an uncomfortable level of
intoxication was produced by the 30 mg dose in two subjects. There were no AEs
reported in this group following marijuana at any dose. In the normal BIA group,
the 30 mg dose of dronabinol produced an uncomfortable level of intoxication in
three subjects and headache in one subject, while the 3.9% marijuana produced
diarrhea in one subject.

The authors conclude that smoked marijuana can acutely increase caloric intake in
low BIA subjects without significant cognitive impairment. However, it is
possible that the low degree of cognitive impairment reported in this study may
reflect the development of tolerance to cannabinoids in this patient population,
since all individuals had current histories of chronic marijuana use. Additional
limitations in this study include not utilizing actual weight gain as a primary
measure. However, the study produced positive results suggesting that marijuana
should be studied further as a treatment for appetite stimulation in HIV patients.

A second study conducted by Haney et al. (2007) is entitled, “Dronabinol and
marijuana in HIV-positive marijuana smokers: Caloric intake, mood, and sleep”.
The design of this study was nearly identical to the one conducted by this
laboratory in 2005 (see above), but there was no stratification of subjects by BIA.
The subjects were 10 HIV-positive patients who were maintained on two
antiretroviral medications and had a history of smoking marijuana at least twice
weekly for 4 weeks prior to entry into the study. On average, individuals had
smoked 3 marijuana cigarettes per day, 5 times per week for 19 years.

Subjects participated in 8 sessions that tested the acute effects of 0, 5 and 10 mg
dronabinol oral capsules and marijuana cigarettes with 0, 2.0% and 3.9% THC
concentration by weight, using a double-dummy design (with 4 sessions involving
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only one active drug and 4 interspersed placebo sessions). Both drug and placebo
sessions lasted for 4 days each, with active drug administration occurring 4 times
per day (every 4 hours). Testing occurred in two 16-day inpatient stays. In the
intervening outpatient period, subjects were allowed to smoke marijuana prior to
re-entry to the study unit for the second inpatient stay.

Marijuana was administered using a standardized cued procedure: (1) “light the
cigarette” (30 seconds), (2) “prepare” (5 seconds), (3) “inhale” (5 seconds), (4)
“hold smoke in lungs” (10 seconds), and (5) “exhale.” Each subject smoked three
puffs in this manner, with a 40-second interval between each puff.

Caloric intake was used as a surrogate measure for weight gain, but subjects were
also weighed throughout the study (a measure which was not collected in the
2005 study by this group). Subjects received a box containing a variety of food
and beverage items and were told to record consumption of these items following
that day’s administration of the test drug. Subjective measures included 0-100
point VAS for drug effect, good effect, bad effect, take drug again, drug liking,
hungry, full, nauseated, thirsty, desire to eat. Neurocognitive measures and vital
signs were monitored. Sleep was assessed using both the Nightcap sleep
monitoring system and selected VAS measures related to sleep.

Both 5 and 10 mg dronabinol (p < 0.008) and 2.0% and 3.9% THC marijuana (p <
0.01) dose-dependently increased caloric intake compared with placebo. This
increase was generally accomplished through increases in incidents of eating,
rather than an increase in the calories consumed in each incident. Subjects also
gained similar amounts of weight after the highest dose of each cannabinoid
treatment: 1.2 kg (2.6 Ibs) after 4 days of 10 mg dronabinol, and 1.1 kg (2.4 Ibs)
after 4 days of 3.9% THC marijuana. The 3.9% THC marijuana dose also
increased the desire to eat and ratings of hunger.

Ratings of good drug effect, high, drug liking, and desire to smoke again were
significantly increased by 10 mg dronabinol and 2.0% and 3.9% THC marijuana
doses compared to placebo. Both marijuana doses increased ratings of stimulated,
friendly, and self-confident. The 10 mg dose of dronabinol increased ratings of
concentration impairment, and the 2.0% THC marijuana dose increased ratings of
anxious. Dry mouth was induced by 10 mg dronabinol (10 mg) and 2.0% THC
marijuana. There were no changes in neurocognitive performance or objective
sleep measures from administration of either cannabinoid. However, 3.9% THC
marijuana increased subjective ratings of sleep.

The authors conclude that both dronabinol and smoked marijuana increase caloric
intake and produce weight gain in HIV-positive patients. However, it is possible
that the low degree of cognitive impairment reported in this study may reflect the
development of tolerance to cannabinoids in this subject population, since all
individuals had current histories of chronic marijuana use. This study produced
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positive results suggesting that marijuana should be studied further as a treatment
for appetite stimulation in HIV patients.

3.3 Spasticity in Multiple Sclerosis

Only one randomized, double-blind, placebo-controlled Phase 2 study examined
the effects of smoked marijuana on spasticity in MS.

This study was conducted by Corey-Bloom et al. (2012) and is entitled, “Smoked
cannabis for spasticity in multiple sclerosis: a randomized, placebo-controlled
trial”. The subjects were 30 patients with MS-associated spasticity and had
moderate increase in tone (score > 3 points on the modified Ashworth scale).
Participants were allowed to continue other MS medications, with the exception
of benzodiazepines. Eighty percent of subjects had a history of marijuana use and
33% had used marijuana within the previous year.

Subjects participated in two 3-day test sessions, with an 11 day washout period.
During each test session they smoked a 4.0% THC marijuana cigarette once per
day or a placebo cigarette once per day. Smoking occurred through a
standardized cued-puff procedure: (1) inhalation for 5 seconds, (2) breath-hold
and exhalation for 10 seconds, (3) pause between puffs for 45 seconds. Subjects
completed an average of four puffs per cigarette.

The primary outcome measure was change in spasticity on the modified Ashworth
scale. Additionally, subjects were assessed using a VAS for pain, a timed walk,
and cognitive tests (Paced Auditory Serial Addition Test) and AEs.

Treatment with 4.0% THC marijuana reduced subject scores on the modified
Ashworth scale by an average of 2.74 points more than placebo (p < 0.0001) and
reduced VAS pain scores compared to placebo (p = 0.008). Scores on the
cognitive measure decreased by 8.7 points more than placebo (p = 0.003).
However, marijuana did not affect scores for the timed walk compared to placebo.
Marijuana increased rating of feeling high compared to placebo.

7 subjects did not complete the study due to adverse events (two subjects felt
uncomfortably “high”, two had dizziness and one had fatigue). Of those 7
subjects who withdrew, 5 had little or no previous experience with marijuana.
When the data were re-analyzed to include these drop-out subjects, with the
presumption they did not have a positive response to treatment, the effect of
marijuana was still significant on spasticity.

The authors conclude that smoked marijuana had usefulness in reducing pain and
spasticity associated with MS. It is concerning that marijuana-naive subjects
dropped out of the study because they were unable to tolerate the psychiatric AEs
induced by marijuana. The authors suggest that future studies should examine
whether different doses can result in similar beneficial effects with less cognitive
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impact. However, the current study produced positive results suggesting that
marijuana should be studied further as an adjunct treatment for spasticity in MS
patients.

3.4 Asthma

Tashkin et al. (1974) examined bronchodilation in 10 subjects with bronchial asthma in
the study entitled, “Acute Effects of Smoked Marijuana and Oral A°-
Tetrahydrocannabinol on Specific Airway Conductance in Asthmatic Subjects”. The
study was a double-blind, placebo-controlled, crossover design. All subjects were
clinically stable at the time of the study; four subjects were symptom free, and six
subjects had chronic symptoms of mild to moderate severity. Subjects were tested with
0.25ml of isoproterenol HCI prior to the study to ensure they responded to bronchodilator
medications. Subjects were not allowed to take bronchodilator medication within 8 hours
prior to the study. Previous experience with marijuana was not required for participation
in the study, but 7 of the 10 subjects reported previous use of marijuana at a rate of less
than 1 marijuana cigarette per month. No subjects reported marijuana use within 7 days
of the study.

The study consisted of four test sessions with an interval of at least 48 hours between
sessions. On two test sessions subjects smoked 7 mg/kg of body weight of either
marijuana, with 2% THC concentration by weight, or placebo marijuana. During the
other two test sessions, subjects ingested capsules with either 15mg of synthetic THC or
placebo. Marijuana was administered using a uniform smoking technique: subjects
inhaled deeply for 2-4 seconds, held smoke in lungs for 15 seconds, and resumed normal
breathing for approximately 5 seconds. The author did not provide a description of the
number of puffs taken at any smoking session. The authors state that the smoking
procedure was repeated until the cigarette was consumed, which took approximately 10
minutes.

The outcome measure used was specific airway conductance (SGaw), as calculated using
measurements of thoracic gas volume (TGV) and airway resistance (Raw) using a
variable-pressure body plethysmograph. Additionally, an assessment of degree of
intoxication was administered only to those subjects reporting previous marijuana use.
This assessment consisted of subjects rating “how ‘high’ they felt” on a scale of 0-7, 7
representing “the ‘highest’ they had ever felt after smoking marijuana”.

Marijuana produced a significant increase of 33-48% in average SGaw compared to both
baseline and placebo (P < 0.05). This significant increase in SGaw lasted for at least 2
hours after administration. The average TGV significantly decreased by 4-13%
compared to baseline and placebo (P < 0.05). The author stated that all subjects reported
feelings of intoxication after marijuana administration.

The authors conclude that marijuana produced bronchodilation in clinically stable
asthmatic subjects with minimal to moderate bronchospasms. Study limitations include:
inclusion of subjects with varying severity of asthmatic symptoms, use of SGaw to
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measure lung responses to marijuana administration, and administration of smoke to
asthmatic subjects. Smoke delivers a number of harmful substances and is not an optimal
delivery symptom, especially for asthmatic patients. FEV1 via spirometry is the gold
standard to assess changes in lung function, pre and post asthma treatment, by
pharmacotherapy. SGaw has been shown to be a valid tool in bronchoconstriction lung
assessment; however, since the FEV1 method was not utilized, it is unclear whether these
results would correlate if the FEV1 method had been employed.

3.5 Glaucoma

Two randomized, double-blind, placebo-controlled Phase 2 clinical studies
examined smoked marijuana in glaucoma (Crawford and Merritt, 1979;
Merritt et al., 1980). In both studies, intraocular pressure (IOP) was significantly
reduced 30 minutes after smoking marijuana. Maximal effects occurred 60-90
minutes after smoking, with 10P returning to baseline within 3-4 hours. These
two studies were included in the 1999 10M report on the medical uses of
marijuana. Because our independent analysis of these studies concurred with the
conclusions from the 1999 IOM report, these studies will not be discussed in
further detail in this review. No recent studies have been conducted examining
the effect of inhaled marijuana on IOP in glaucoma patients. This lack of recent
studies may be attributed to the conclusions made in the 1999 IOM report that
while cannabinoids can reduce intraocular pressure (IOP), the therapeutic effects
require high doses that produce short-lasting responses, with a high degree of
AEs. This high degree of AEs means that the potential harmful effects of chronic
marijuana smoking may outweigh its modest benefits in the treatment of
glaucoma.

3.6 Conclusions

Of the eleven randomized, double-blind, placebo-controlled Phase 2 clinical
studies that met the criteria for review (see Sections 2.2 and 2.3), ten studies
administered marijuana through smoking, while one study utilized marijuana
vaporization. In these eleven studies, there were five different therapeutic
indications: five examined chronic neuropathic pain, two examined appetite
stimulation in HIV patients, two examined glaucoma, one examined spasticity in
MS, and one examined asthma.

There are limited conclusions that can be drawn from the data in these published studies
evaluating marijuana for the treatment of different therapeutic indications. The analysis
relied on published studies, thus information available about protocols, procedures, and
results were limited to documents published and widely available in the public domain.
The published studies on medical marijuana are effectively proof-of-concept studies.
Proof-of-concept studies provide preliminary evidence on a proposed hypothesis
regarding a drug’s effect. For drugs under development, the effect often relates to a
short-term clinical outcome being investigated. Proof-of-concept studies serve as the link
between preclinical studies and dose ranging clinical studies. Therefore, proof-of-
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concept studies are not sufficient to demonstrate efficacy of a drug because they provide
only preliminary information about the effects of a drug. Although these studies do not
provide evidence that marijuana is effective in treating a specific, recognized disorder,
these studies do support future larger well-controlled studies to assess the safety and
efficacy of marijuana for a specific medical indication. Overall, the conclusions below
are preliminary, based on very limited evidence.

3.6.1 Conclusions for Chronic Neuropathic Pain

In subjects with chronic neuropathic pain who are refractory to other pain
treatments, five proof-of-concept studies produced positive results regarding the
use of smoked marijuana for analgesia. However, the subjects in these studies
continued to use their current analgesic drug regime, and thus no conclusions can
be made regarding the potential efficacy of marijuana for neuropathic pain in
patients not taking other analgesic drugs. Subjects also had numerous forms of
neuropathic pain, making it difficult to identify whether a specific set of
symptoms might be more responsive to the effects of marijuana. It is especially
concerning that some marijuana-naive subjects had intolerable psychiatric
responses to marijuana exposure at analgesic doses.

3.6.2 Conclusions for Appetite Stimulation in HIV

In subjects who were HIV-positive, two proof-of-concept studies produced
positive results with the use of both dronabinol and smoked marijuana to increase
caloric intake and produce weight gain in HIV-positive patients. However, the
amount of THC in the marijuana tested in these studies is four times greater than
the dose of dronabinol typically tested for appetite stimulation (10 mg vs. 2.5 mg;
Haney et al., 2005). Thus, it is possible that the low degree of AEs reported in
this study may reflect the development of tolerance to cannabinoids in this patient
population, since all individuals had current histories of chronic marijuana use.
Thus, individuals with little prior exposure to marijuana may not respond
similarly and may not be able to tolerate sufficient marijuana to produce appetite
stimulation.

3.6.3 Conclusions for Spasticity in MS

In subjects with MS, a proof of concept study produced positive results using
smoked marijuana as a treatment for pain and symptoms associated with
treatment-resistant spasticity. The subjects in this study continued to take their
current medication regiment, and thus no conclusions can be made regarding the
potential efficacy of marijuana when taken on its own. It is also concerning that
marijuana-naive subjects dropped out of the study because they were unable to
tolerate the psychiatric AEs induced by marijuana. The authors suggest that
future studies should examine whether different doses can result in similar
beneficial effects with less cognitive impact.
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3.6.4 Conclusions for Asthma

In subjects with clinically stable asthma, a proof of concept study produced positive
results of smoked marijuana producing bronchodilation. However, in this study
marijuana was administered at rest and not while experiencing bronchospasms.
Additionally, the administration of marijuana through smoking introduces harmful and
irritating substances to the subject, which is undesirable especially in asthmatic patients.
Thus the results suggest marijuana may have bronchodilator effects, but it may also have
undesirable adverse effects in subjects with asthma.

3.6.5 Conclusions for Glaucoma

As noted in Sections 3.5, the two studies that evaluated smoked marijuana for
glaucoma were conducted decades ago, and they have been thoroughly evaluated
in the 1999 IOM report. The 1999 IOM report concludes that while the studies
with marijuana showed positive results for reduction in 10P, the effect is short-
lasting, requires a high dose, and is associated with many AEs. Thus, the
potential harmful effects may outweigh any modest benefit of marijuana for this
condition. We agree with the conclusions drawn in the 1999 IOM report.

3.7 Design Challenges for Future Studies

The positive results reported by the studies discussed in this review support the
conduct of more rigorous studies in the future. This section discusses
methodological challenges that have occurred in clinical studies with smoked
marijuana. These design issues should be addressed when larger-scale clinical
studies are conducted to ensure that valid scientific data are generated in studies
evaluating marijuana’s safety and efficacy for a particular therapeutic use.

3.7.1 Sample Size

The ability for results from a clinical study to be generalized to a broader population is
reliant on having a sufficiently large study sample size. However, as noted above, all of
the 11 studies reviewed in this document were early Phase 2 proof of concept studies for
efficacy and safety. Thus, the sample sizes used in these studies were inherently small,
ranging from 10 subjects per treatment group (Tashkin et al., 1974; Haney et al., 2007) to
25 subjects per treatment group (Abrams et al., 2007). These sample sizes are
statistically inadequate to support a showing of safety or efficacy. FDA’s
recommendations about sample sizes for clinical trials can be found in the Guidance for
Industry: E9 Statistical Principles for Clinical Trials (1998).*> For example, “the
number of subjects in a clinical trial should always be large enough to provide a reliable
answer to the questions addressed. This number is usually determined by the primary
objective of the trial. The method by which the sample size is calculated should be given
in the protocol, together with the estimates of any quantities used in the calculations

% The Guidance for Industry: E9 Statistical Principles for Clinical Trials can be found at:
www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm073137.pdf
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(such as variances, mean values, response rates, event rates, difference to be detected).”
(pg. 21). Other clinical FDA Guidance for Industry®® may also contain recommendations
regarding the appropriate number of subjects that should be investigated for a specific
medical indication.

3.7.2 Marijuana Dose Standardization

Dose standardization is critical for any clinical study in order to ensure that each subject
receives a consistent exposure to the test drug. The Guidance for Industry: Botanical
Drug Products (2004) *' provides specific information on the development of botanical
drug products. Specifically, this guidance includes information about the need for well-
characterized and consistent chemistry for the botanical plant product and for consistent
and reliable dosing. Specifically for marijuana studies, dose standardization is important
because if marijuana leads to plasma levels of cannabinoids that are significantly
different between subjects, this variation may lead to differences in therapeutic
responsivity or in the prevalence of psychiatric AEs.

In most marijuana studies discussed in this review, investigators use a
standardized cued smoking procedure. In this procedure, a subject is instructed to
inhale marijuana smoke for 5 seconds, hold the smoke in the lungs for 10 seconds,
exhale and breathe normally for 40 seconds. This process is repeated to obtain
the desired dose of the drug. However, this procedure may not lead to equivalent
exposure to marijuana and its constituent cannabinoids, based on several factors:

e Intentional or unintentional differences in the depth of inhalation may
change the amount of smoke in the subject’s lungs.

e Smoking results in loss from side stream smoke, such that the entire dose
is not delivered to the subject.

e There may be differences in THC concentration along the length of a
marijuana cigarette. According to Tashkin et al. (1991), the area of the
cigarette closest to the mouth tends to accumulate a higher concentration
of THC, but this section of the cigarette is not smoked during a study.

For example, Wilsey et al. (2008) used this standardized smoking procedure. The
reported mean (range) of marijuana cigarettes consumed was 550 mg (200-
830mg) for the low strength marijuana (3.5% THC) and 490 mg (270-870mg) for
the high strength marijuana (7% THC). This wide range of amounts of marijuana
cigarette smoked by the individual subjects, even with standardized smoking

% Other Guidances for Industry can be found at:

www.fda.gov/Drugs/GuidanceComplianceRegulatory Information/Guidances/ ucm064981.htm

% The Guidance for Industry: Botanical Drug Products can be found at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm070491.
pdf.
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procedure and controlled number of puffs, supports the issues with delivering
consistent doses with smoke marijuana.

In other marijuana studies that do not use a cued smoking procedure, subjects are
simply told to smoke the marijuana cigarette over a specific amount of time
(usually 10 minutes) without further instruction (Crawford and Merritt, 1979;
Merritt et al., 1980; Ellis et al., 2009). The use of a nonstandardized procedure
may lead to non-equivalent exposures to marijuana and its constituent
cannabinoids between subjects because of additional factors that are not listed
above, such as:

e Differences in absorption and drug response if subjects (especially
marijuana-naive ones) are not instructed to hold marijuana smoke in their
lungs for a certain period of time.

e Prolonged periods between puffs may increase loss to side stream smoke.

e Subjects may attempt to smoke the marijuana cigarette in the way they
would smoke a tobacco cigarette, which relies primarily on short, shallow
puffs.

In both standardized and non-standardized smoking procedures, subjects may
seek to control the dose of THC through self-titration (Crawford and Merritt,
1979; Merritt et al., 1980; Tashkin et al., 1974; Abrams et al., 2007; Ellis et al.,
2009). Self-titration involves an individual moderating the amount of marijuana
smoke inhaled over time in order to obtain a preferred level of psychoactive or
clinical response. The ability of an individual to self-titrate by smoking is one
reason given by advocates of “medical marijuana” in support of smoking of
marijuana rather than through its ingestion via edibles. However, for research
purposes, self-titration interferes with the ability to maintain consistent dosing
levels between subjects, and thus, valid comparisons between study groups.

All of these factors can make the exact dose of cannabinoids received by a subject
in a marijuana study difficult to determine with accuracy. Testing whether
plasma levels of THC or other cannabinoids are similar between subjects
following the smoking procedure would establish whether the procedure is
producing appropriate results. Additionally, studies could be conducted to
determine if vaporization can be used to deliver consistent doses of cannabinoids
from marijuana plant material. Specifically, vaporization devices that involve the
collection of vapors in an enclosed bag or chamber may help with delivery of
consistent doses of marijuana. Thus, more information could be collected on
whether vaporization is comparable to or different than smoking in terms of
producing similar plasma levels of THC in subjects using identical marijuana
plant material.
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3.7.3 Acute vs. Chronic Therapeutic Marijuana Use

The studies that were reviewed administered the drug for short durations lasting
no longer than 5 days (Abrams et al., 2007; Ellis et al., 2009; Ware et al., 2010).
Thus all studies examined the short-term effect of marijuana administration for
therapeutic purposes. However, many of the medical conditions that have been
studied are persistent or expected to last the rest of a patient’s life. Therefore,
data on chronic exposure to smoked marijuana in clinical studies is needed. In
this way, more information will be available regarding whether tolerance,
physical dependence, or specific adverse events develop over the course of time
with continuing use of therapeutic marijuana.

3.7.4 Smoking as a Route of Administration

As has been pointed out by the IOM and other groups, smoking is not an optimum
route of administration for marijuana-derived therapeutic drug products, primarily
because introducing the smoke from a burnt botanical substance into the lungs of
individuals with a disease state is not recommended when their bodies may be
physically compromised. The 1999 IOM report on medicinal uses of marijuana
noted that alternative delivery methods offering the same ability of dose titration
as smoking marijuana will be beneficial and may limit some of the possible long-
term health consequences of smoking marijuana. The primary alternative to
smoked marijuana is vaporization, which can reduce exposure to combusted plant
material containing cannabinoids. The only study to use vaporization as the
delivery method was Wilsey et al. (2013). The results from Wilsey et al. (2013)
showed a similar effect of decreased pain as seen in the other studies using
smoking as the delivery method (Ware et al., 2010; Wilsey et al., 2008). This
similar effect of decrease pain supports vaporization as a possibly viable route to
administer marijuana in research, while potentially limiting the risks associated
with smoking.

3.7.5 Difficulty in Blinding of Drug Conditions

An adequate and well-controlled clinical study involves double-blinding, where
both the subjects and the investigators are unable to tell the difference between
the test treatments (typically consisting of at least a test drug and placebo) when
they are administered. All of the studies reviewed in this document administered
study treatments under double-blind conditions and thus were considered to have
an appropriate study design.

However, even under the most rigorous experimental conditions, blinding can be
difficult in studies with smoked marijuana because the rapid onset of
psychoactive effects readily distinguishes active from placebo marijuana. The
presence of psychoactive effects also occurs with other drugs. However, most
other drugs have a similar psychoactive effect with substances with similar
mechanisms of actions. These substances can be used as positive controls to help
maintain blinding to the active drug being tested. Marijuana on the other hand,
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has a unique set of psychoactive effects which makes the use of appropriate
positive controls difficult (Barrett et al., 1995). However, two studies did use
Dronabinol as a positive control drug to help maintain blinding (Haney et al.,
2005; Haney et al., 2007).

When blinding is done using only placebo marijuana, the ability to distinguish
active from placebo marijuana may lead to expectation bias and an alteration in
perceived responsivity to the therapeutic outcome measures. With marijuana-
experienced subjects, for example, there may be an early recognition of the more
subtle cannabinoid effects that can serve as a harbinger of stronger effects, which
is less likely to occur with marijuana-naive subjects. To reduce this possibility,
investigators have tested doses of marijuana other than the one they were
interested in experimentally to maintain the blind (Ware et al., 2010).

Blinding can also be compromised by differences in the appearance of marijuana
plant material based on THC concentration. Marijuana with higher
concentrations of THC tends to be heavier and seemingly darker, with more “tar-
like” substance. Subjects who have experience with marijuana have reported
being able to identify marijuana from placebo cigarettes by sight alone when the
plant material in a cigarette was visible (Tashkin et al., 1974; Ware et al., 2010).
Thus, to maintain a double-blind design, many studies obscure the appearance of
plant material by closing both ends of the marijuana cigarette and placing it in in
an opaque plastic tube.

While none of these methods to secure blinding may be completely effective, it is
important to reduce bias as much as possible to produce consistent results
between subjects under the same experimental conditions.

3.7.6 Prior Marijuana Experience

Marijuana use histories in test subjects may influence outcomes, related to both
therapeutic responsivity and psychiatric AEs. Marijuana-naive subjects may also
experience a marijuana drug product as so aversive that they would not want to
use the drug product. Thus, subjects’ prior experience with marijuana may affect
the conduct and results of studies.

Most of the studies reviewed in this document required that subjects have a
history of marijuana use (see tables in Appendix that describe specific
requirements for each study). However, in studies published in the scientific
literature, the full inclusion criteria with regard to specific amount of experience
with marijuana may not be provided. For those studies that do provide inclusion
criteria, acceptable experience with marijuana can range from once in a lifetime to
use multiple times a day.

The varying histories of use might affect everything from scores on adverse event
measures, safety measures, or efficacy measures. Additionally, varying amounts
of experience can impact cognitive effect measures assessed during acute
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administration studies. For instance, Schreiner and Dunn (2012) contend
cognitive deficits in heavy marijuana users continue for approximately 28 days
after cessation of smoking. Studies requiring less than a month of abstinence
prior to the study may still see residual effects of heavy use at baseline and after
placebo marijuana administration, thus showing no significant effects on
cognitive measures. However, these same measurements in occasional or naive
marijuana users may demonstrate a significant effect after acute marijuana
administration. Therefore, the amount of experience and the duration of
abstinence of marijuana use are important to keep in mind when analyzing results
for cognitive and other adverse event measures. Lastly, a study population with
previous experience with marijuana may underreport the incidence and severity of
adverse events. Because most studies used subjects with prior marijuana
experience, we are limited in our ability to generalize the results, especially for
safety measures, to marijuana naive populations.

Five of 11 studies reviewed in this document included both marijuana-naive and
marijuana-experienced subjects (Corey-Bloom et al., 2012; Ellis et al., 2009;
Ware et al., 2010; Merritt et al., 1980; Tashkin et al., 1974). Since the number of
marijuana-naive subjects in these studies was low, it was not possible to conduct a
separate analysis compared to experienced users. However, systematically
evaluating the effect of marijuana experience on study outcomes is important,
since many patients who might use a marijuana product for a therapeutic use will
be marijuana-naive.

Research shows that marijuana-experienced subjects have a higher ability to
tolerate stronger doses of oral dronabinol than marijuana-naive subjects (Haney et
al., 2005). Possibly, this increased tolerance is also the case when subjects smoke
or vaporize marijuana. Thus, studies could be conducted that investigate the role
of marijuana experience in determining tolerability of and responses to a variety
of THC concentrations in marijuana.

3.7.7 Inclusion and Exclusion Criteria

For safety reasons, all clinical studies have inclusion and exclusion criteria that
restrict the participation of individuals with certain medical conditions. For
studies that test marijuana, these criteria may be based on risks associated with
exposure to smoked material and the effects of THC. Thus, most studies
investigating marijuana require that subjects qualify for the study based on
restrictive symptom criteria such that individuals do not have other symptoms that
may be known to interact poorly with cannabinoids.

Similarly, clinical studies with marijuana typically exclude individuals with
cardiac or pulmonary problems, as well as psychiatric disorders. These exclusion
criteria are based on the well-known effects of marijuana smoke to produce
increases in heart rate and blood pressure, lung irritation, and the exacerbation of
psychiatric disturbances in vulnerable individuals. Although these criteria are
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medically reasonable for research protocols, it is likely that future marijuana
products will be used in patients who have cardiac, pulmonary or psychiatric
conditions. Thus, individuals with these conditions should be evaluated,
whenever possible.

Additionally, all studies reviewed in this document allowed the subjects to
continue taking their current regimen of medications. Thus all results evaluated
marijuana as an adjunct treatment for each therapeutic indication.

3.7.8 Number of Female Subjects

A common problem in clinical research is the limited number of females who
participate in the studies. This problem is present in the 11 studies reviewed in
this document, in which one study did not include any female subjects (Ellis et al.,
2009), and three studies had a low percentage of female subjects (Abrams et al.,
2007; Haney et al., 2005; Haney et al., 2007). However, each of these four
studies investigated an HIV-positive patient population, where there may have
been a larger male population pool from which to recruit compared to females.

Since there is some evidence that the density of CB1 receptors in the brain may
vary between males and females (Crane et al., 2012), there may be differing
therapeutic or subjective responsivity to marijuana. Studies using a study
population that is equal parts male and female may show whether and how the
effects of marijuana differ between male and female subjects.
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Appendix (Tables)

Table 1: Randomized, controlled, double-blind trials examining smoked marijuana in treatment of neuropathic pain

Author & Subjects (n) Drugs Study Primary Primary Outcome Adverse events/AEs
Date completed/randomized Admin. Methods Type Outcome Measure Results

Indication Subject characteristics Duration Measure
Abramsetal. | Marijuana Group: 25/27 NIDA marijuana, Parallel VAS -52% of the marijuana | -Rating for adverse events of
(2007) 22 males smoked Group daily pain | group showed >30% anxiety, sedation, disorientation,

5 females 0%, 3.65% THC score decrease in pain score | confusion, and dizziness were

HIV-Sensory 5-day compared to 24% of significantly higher in the
Neuropathy; Placebo Group: 25/28 Smoking Procedure: treatment placebo group. marijuana group compared to
Neuropathic 26 males -signal light cued period -Marijuana group had | placebo group.

Pain

2 females

Inclusion Criteria:
-documented HIV
-documented HIV-SN
-pain score >30mm VAS
-prior marijuana use of
Six or more times in
lifetime

Previous Marijuana
Experience:
-marijuana group: 21
current users
-placebo group: 19
current users

Exclusion Criteria:
-substance abuse
(including tobacco)
-family history of
neuropathy due to causes
not HIV related

-use of isoniazid,

smoking of marijuana
cigarette with each
puff consisting of:

1) 5s inhale smoke,

2) 10s hold smoke in
lungs

3) 40s exhale and
breath normally

4) repeat procedure
for desired number of
puffs

# of puffs not
specified, only
specified that subjects
smoked the entire
marijuana/placebo
cigarette

On 1* and last day of
intervention period
BID.

For all other days
TID

significantly greater
reduction in daily pain
score than placebo

group.

-NNT=3.6

-Marijuana and placebo groups
showed a reduction in total mood
disturbance on POMS.

AEs:

-1 grade 3 dizziness in marijuana
group

-2 grade 3 anxiety, 1 in each
group.
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Author & Subijects (n) Drugs Study Primary Primary Outcome Adverse events/AEs
Date completed/randomized Admin. Methods Type Outcome Measure Results
Indication Subject characteristics Duration Measure
dapsone, or
metronidazole within 8
weeks of enrollment
Ellis et al. 28/34 NIDA marijuana, Crossover | Pain -Pain reduction was -Mood disturbance, quality of
(2009) 28 males smoked magnitud | significantly greater life, and psychical disability
0%, 1%, 2%, 4%, Dose- eon DDS | after marijuana improved for both marijuana and
HIV Sensory | Inclusion Criteria: 6%, 8% THC titration compared to placebo. | placebo.
Neuropathy; -documented HIV (on 1% day) -Moderate to severe adverse

Neuropathic
Pain

-documented neuropathic
pain refractory to >2
analgesics

-pain score >5 on pain
intensity subscale of DDS

Previous Marijuana
Experience:

-27 subjects had previous
experience

-63% of subjects had no
exposure for >1 year
before study

Exclusion Criteria:
-current DSM-1V
substance abuse disorder
-lifetime history of
dependence on marijuana
-previous psychosis with
or intolerance to
cannabinoids
-concurrent use of
approved cannabinoid
medications

-positive UDS for

Smoking Procedures:
- Verbally cued
smoking of marijuana
cigarette with each
puff consisting of:

1) 5s inhale smoke,
2) 10s hold smoke in
lungs

3) 40s exhale and
breath normally

4) repeat procedure
for desired number of
puffs

-unknown number of
puffs

QID

2, 5-day
treatment
phase, with
2-week
washout
period

-NNT=3.5

events were more common with
marijuana than placebo.

-HIV disease parameters did not
differ for marijuana or placebo.
-Adverse events included:
concentration difficulties,
fatigue, sleepiness or sedation,
increased duration of sleep,
reduced salivation, and thirst.
These adverse events were more
frequent in marijuana compared
to placebo.

Withdrawals for drug related
reasons:

-1 cannabis-naive subject had
acute cannabis-induced psychosis
-1 subjects developed an
intractable smoking-related
cough during marijuana
administration
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Author & Subijects (n) Drugs Study Primary Primary Outcome Adverse events/AEs
Date completed/randomized Admin. Methods Type Outcome Measure Results
Indication Subject characteristics Duration Measure
cannabinoids during
wash-in week
-serious medical
conditions that affect
safety
-alcohol or drug
dependence within 12
months of study
Wilsey et al. 32/38 NIDA marijuana, Crossover | VAS -A significant -7% THC marijuana significantly
(2008) 20 males smoked spontaneo | decrease in pain decreased functioning on
18 females 0%, 3.55%, 7% THC | 3, 6-hour us pain intensity for both neurocognitive measures
Neuropathic sessions, intensity strengths of marijuana | compared to placebo.
pain; Various | Inclusion Criteria: Smoking Procedure: | with 3-day compared to placebo -Subjective effects were greater
Causes -CRPS type I, spinal cord | Verbally cued between for 7% THC marijuana than
injury, peripheral smoking of marijuana | sessions 3.55% THC marijuana with

neuropathy, or nerve
damage
-previous marijuana use

Previous Marijuana
Experience:

-median (range) time
from previous exposure:
1.7 years (31 days to 30
years)

-median (range) exposure
duration: 2 years (1 day to
22 years).

Exclusion Criteria:

-no marijuana or
cannabinoid medication
use for 30 days prior to
study; confirmed by UDS

cigarette with each
puff consisting of:

1) 5s inhale smoke,
2) 10s hold smoke in
lungs

3) 40s exhale and
breath normally

4) repeat procedure
for desired number of
puffs

Cumulative dosing
procedure:

-escalate the number
of puffs from 2 to 4
puffs over 3 smoking
sessions with 1 hour
between sessions

significantly more ratings of
good drug effect, bad drug effect,
feeling high, feeling stoned,
impaired, sedation, confusion,
and hunger compared to placebo.
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Author & Subijects (n) Drugs Study Primary Primary Outcome Adverse events/AEs
Date completed/randomized Admin. Methods Type Outcome Measure Results
Indication Subject characteristics Duration Measure
-severe depression TID
-history of schizophrenia
or bipolar depression
-uncontrolled
hypertension,
cardiovascular disease,
and pulmonary disease
-active substance abuse
Ware et al. 21/23 NIDA placebo; Crossover | Pain -Average daily pain -Anxiety and depression were
(2010) 11 males Prairie Plant System intensity intensity was significantly improved with 9.4%
12 females Inc. (Canada) 4, 5-day on11- significantly lower THC compared to placebo.
Post- marijuana, smoked out- item NRS | after 9.4% THC -No significant difference
traumatic or Inclusion Criteria: 0%, 2.5%, 6%, 9.4% | patient* compared to placebo. | between placebo and 9.4% THC
postsurgical -neuropathic pain for>3 | THC treatment for subjective effects.
neuropathic months caused by trauma phase, with
pain or surgery (25 mg of 9-day AEs:
-allodynia and marijuana/placebo washout -248 mild AEs were reported
hyperalgesia plant material was periods -6 moderate AEs were reported:

-pain score >4cm VAS
-no marijuana use for 1
year prior to study
-stable analgesic regimen
-normal liver and renal
function

Previous Marijuana
Experience:

-18 subjects had used
marijuana before

Exclusion Criteria:
-pain due to cancer or
nociceptive causes
-significant cardiac or

placed in opaque
gelatin capsules)

Smoking Procedures:
-1) Break one capsule
open and tip content
into the bowl of a
titanium pipe

2) light marijuana
material

3) 5s inhale smoke
4) 10s hold smoke in
lungs

5) Exhale

1 puff burned all 25
mg of plant material

2 fall, 1 increased pain, 1
numbness, 1 drowsiness, 1
pneumonia

-Most frequently reported drug-
related AEs for 9.4% THC:
headache, dry eyes, burning
sensation, dizziness, numbness,
and cough.

Withdrawals for drug related
reason:

-1 subject had increased pain
after 6% THC administration

-1 subject tested positive for
cannabinoids in urine test during
placebo treatment
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Author & Subijects (n) Drugs Study Primary Primary Outcome Adverse events/AEs
Date completed/randomized Admin. Methods Type Outcome Measure Results
Indication Subject characteristics Duration Measure
pulmonary disease
-current substance abuse | TID
or dependence (including
marijuana) Intermediate doses
-history of psychotic were used to help
disorders maintain blinding
-current suicidal ideations
Wilsey et al. 36/39 NIDA marijuana, Crossover | VAS -Number of subjects -Scores for feeling stoned,
(2013) 28 males vaporized spontaneo | that showed a 30% feeling high, like the drug effect,
11 females 0%, 1.29%, 3.53% 3, 6-hour us pain reduction in pain feeling sedated, and feeling
Neuropathic THC sessions, intensity intensity was confused were significantly
Pain; Various | Inclusion Criteria: with at significantly greater greater for 3.53% THC
Causes -CRPS type 1, thalamic Smoking Procedures: | least 3 for both strengths of marijuana compared to 1.29%
pain, spinal cord injury, - Verbally cued days marijuana compared THC marijuana, and for both
peripheral neuropathy, inhalation of between to placebo. strengths of marijuana compared
radiculopathy, or nerve vaporized material in | sessions -Both strengths of to placebo.

injury
-previous marijuana use

Previous Marijuana
Experience:
- median (range) time
from last exposure prior
to screening: 9.6 years (1
day to 45 years)
-16 current marijuana
users and 23 past users
-# smoked daily: 6
current users, 5 past users
-# used approx. once
every 2 weeks: 8 current
users, 6 past users
-# used once every 4
weeks or less: 2 current

the balloon with each
puff consisting of:

1) 5s inhale vapors,
2) 10s hold vapors in
lungs

3) 40s exhale and
breath normally

4) repeat procedure
for desired number of
puffs

BID

Cumulative &
Flexible Dosing:
-1 drug admin.
consisted of 4 puffs
from balloon.

marijuana showed a
similar significant
decrease in pain

compared to placebo.

-NNT=3.2 for 1.29%
THC marijuana vs.
placebo.

-NNT=2.9 for 3.53%
THC marijuana vs.
placebo.

-Scores for feeling drunk and
feeling impaired are significantly
greater in both strengths of
marijuana compared to placebo.
-Scores for desired more of the
drug were significantly greater
for 1.29% THC marijuana
compared to placebo, with no
significant difference seen for
3.53% THC marijuana.

-3.53% THC marijuana had
significantly worse performance
than 1.29% THC marijuana for
learning and memory.

-Both strengths of marijuana
significantly reduced scores on
attention compared to placebo.
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Author &
Date
Indication

Subijects (n)
completed/randomized
Subject characteristics

Drugs
Admin. Methods

Study

Type
Duration

Primary
Outcome
Measure

Primary Outcome
Measure Results

Adverse events/AEs

users, 12 past users

Exclusion Criteria:

-no marijuana or
cannabinoid medication
use for 30 days prior to
study; confirmed by UDS
-severe depression
-suicidal ideations
-diagnoses of serious
mental illness
-uncontrolled
hypertension,
cardiovascular disease, or
chronic pulmonary
disease

-active substance abuse

-Followed 2 hours
later by 2" drug
admin.

-2" drug admin.
consisted of 4to 8
puffs from balloon;
number of puffs
taken was left up to
the subject so they
could self-titrate to
their target does,
which balanced
desired response and
tolerance levels.

*Qut-patient: subjects were given enough doses of marijuana/placebo to last the 5-day treatment phase, and then were sent home for the remainder of the

treatment phase. AE=Adverse Event; BID=drug administered two times per day; CRPS=complex regional pain syndrome; DDS=Descriptor Differential Scale;
NIDA=National Institute of Drug Abuse; NNT=Number Needed to Treat; NRS=Numeric Rating Scale; QID=drug administered four times per day; THC=delta-

9-tetrahydrocannbinol; TID=drug administered three times per day; UDS=urine drug screen; VAS=Visual Analog Scale.
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Table 2: Randomized, controlled, double-blind trials examining smoked marijuana in treatment of appetite stimulation in HIV/AIDS

Author & Subijects (n) Drugs Study Type Primary Results Adverse events/AEs

Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication | Subject characteristics Measure
Haney et Low-BIA: 15/17 NIDA marijuana, Crossover No primary -In Low-BlIA all -Ratings of high and good drug effect
al. (2005) | 12 males smoked outcome dronabinol doses and | were significantly increased for all

3 females 0%, 1.8%, 2.8%, 8, 7-hour measure is 1.8% and 3.9% THC strengths of marijuana and all doses of

HIV+ Normal-BIA: 15/18 3.9% THC session, with | specified marijuana dronabinol except 10mg dronabinol.
with 15 males at least 1 day significantly increased | -3.9% THC significantly increased
either Dronabinol, oral between Related caloric intake ratings of dry mouth and thirsty
normal Inclusion Criteria: 0, 10, 20, 30mg sessions outcome compared with compared to placebo.
muscle -21-50 years of age measure was | placebo. -Low-BIA group showed no significant
mass -prescribed at least 2 Double-dummy caloric intake adverse event ratings, and in the
(Normal- | antiretroviral drug admin. normal-BIA group the only significant
BIA) or medications Procedures: adverse events in response to marijuana
clinically | -currently under the -only 1 active dose included: diarrhea after 3.9% THC
significant | care of a physician for per session marijuana.
loss of HIV management -one -Dronabinol had more incidences of
muscle -medically and dronabinol/placebo adverse events at all doses compared to
mass psychiatrically stable capsule followed 1 marijuana.
(Low-BIA) | -smoke marijuana > hour later by

2x/week for past 4
weeks

Previous Marijuana

marijuana/placebo
smoking

Smoking

Experience:
-mean (SD) # of

days/week of marijuana
use: Low-BIA=6 (2);
Normal-BIA=5 (2)
-mean (SD) # marijuana
cigarettes/day: Low-
BIA=3 (2); Normal-
BIA=3 (1)

-mean (SD) years of
marijuana use: Low-
BIA=12.2 (8.3);

Procedures:
Verbally cued
smoking of
marijuana cigarette
with each puff
consisting of:

1) 5s inhale
smoke,

2) 10s hold smoke
in lungs

3) 40s exhale and
breath normally
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Author & Subijects (n) Drugs Study Type Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication | Subject characteristics Measure
Normal-BIA=10.8 (2.6) | 4) repeat for 3
puffs per smoking
Exclusion Criteria: session
-diagnosis of nutritional
malabsorption, major QD
depression, dementia,
chronic diarrhea,
weakness, fever,
significant pulmonary
disease
-an opportunistic
infection within past 3
months
-obesity
-use of steroids within
past 3 weeks
-drug dependence
(excluding marijuana or
nicotine)
Haneyet | 10 NIDA marijuana, Crossover No primary -Both strengths of -Both strengths of marijuana
al. (2007) | 9 males smoked outcome marijuana significantly increased ratings of: good
1 female 0%, 2%, 3.9% 2, 16-day measure is significantly increased | drug effect, high, mellow, stimulate,
HIV+ THC treatment specified caloric intake friendly, and self-confident. Only 2%
Inclusion Criteria: phases, with compared to placebo. | THC marijuana significantly increased
-21-50 years of age Dronabinol, oral 5-10 days Related -3.9% THC marijuana | ratings of anxious.
-taking > 2 0, 5, 10mg between outcome significantly increased | -Both strengths of marijuana
antiretroviral phases measures body weight compared | significantly increased subjective
medications Double-dummy were Caloric | to placebo. measures for satisfied sleep and
-under the care of a drug admin. Each 16-day | Intake & estimated time of sleep.
physician for HIV Procedures: treatment Body Weight
management -only 1 active dose | phase
-medically and per session consisted of
psychiatrically stable -one 2, 4-day
-smoke marijuana > dronabinol/placebo | active drug
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Author & Subijects (n) Drugs Study Type Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)

Indication | Subject characteristics Measure

2x/week for the past 4 capsule followed 1 | period with 4-

weeks hour later by day placebo

marijuana/placebo | period

Previous Marijuana smoking between

Experience: active drug

-mean (SD) # of Smoking periods.

days/week of marijuana | Procedures:

use: 4.6 (0.6) Light cued

-mean (SD) # marijuana | smoking of

cigarettes/day: 3.2 (0.8)
-mean (SD) years of
marijuana use: 18.6
(3.3)

Exclusion Criteria:
-diagnosis of nutritional
malabsorption, major
depression, dementia,
chronic diarrhea,
weakness, fever,
significant pulmonary
disease

-an opportunistic
infection within past 3
months

-obesity

-use of steroids within
past 3 weeks

-drug dependence
(excluding marijuana or
nicotine)

marijuana cigarette
with each puff
consisting of:

1) 5s inhale
smoke,

2) 10s hold smoke
in lungs

3) 40s exhale and
breath normally
4) repeat for 3
puffs per smoking
session

QID

AE=Adverse Event; BIA=Bioelectric Impedance Analysis; NIDA=National Institute of Drug Abuse; QD=drug administered one time per day; QID=drug
administered four times per day; THC=delta-9-tetrahydrocannbinol
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Table 3: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of spasticity in Multiple Sclerosis

Author & Subjects (n) Drugs Study Type | Primary Primary Outcome Measure Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome Results
Indication | Subject characteristics Measure
Corey- 30/37 NIDA marijuana, Crossover Spasticity -Smoking marijuana -Marijuana reduced scores on
Bloom et 11 males smoked on the significantly reduced spasticity | cognitive measure compared to
al. (2012) 19 females 0%, 4% THC 2, 3-day Modified scores compared to placebo placebo.
treatment Ashworth -Marijuana significantly

Multiple Inclusion Criteria: Smoking periods, Scale increased perceptions of
Sclerosis; -documented MS Procedure: with 11 day “highness” compared to placebo
Spasticity -spasticity smoking of washout

-moderate increase in marijuana cigarette | period Withdrawals for drug-related

tone (score > 3 on
modified Ashworth
scale

Previous Marijuana
Experience:

-24 subjects had
previous exposure to
marijuana

-10 subjects used
marijuana within the
year

Exclusion Criteria:

-no marijuana smoking
for <1 month prior to
screening

-psychiatric disorder
(other than depression)
-history of substance
use

-substantial
neurological disease
other than MS

-severe or unstable

with each puff
consisting of:

1) 5s inhale smoke,
2) 10s hold smoke

in lungs

3) 45s exhale and
breath normally

4) repeat for an

average of 4 puffs
per smoking session

QD

reasons:
-2 subjects felt uncomfortably
high

-2 dizziness

-1 fatigue
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Author & Subjects (n) Drugs Study Type | Primary Primary Outcome Measure Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome Results
Indication | Subject characteristics Measure

medical illnesses
-known pulmonary
disorders

-using high dose
narcotic medication for
pain

-using benzodiazepines
to control spasticity

AE=Adverse Event; MS= Multiple Sclerosis; NIDA=National Institute of Drug Abuse; QD=drug administered one time per day; THC=delta-9-
tetrahydrocannbinol
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Table 4: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of intraocular pressure in Glaucoma

Author & Subijects (n) Drugs Study Type | Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication Subject characteristics Measure
Crawford & HT group: 8 NIDA marijuana, | Crossover No primary | -Marijuana decreased IOP by | -Placebo marijuana increased
Merritt (1979) | 4 males smoked outcome 37-44% from baseline. heart rate for 10 minutes in
4 females 0%, 2.8% THC 4, 1-day measure is | -The maximal decrease in both groups.
Hypertensive sessions, no | specified I0P was significantly greater | -The maximal increase in heart
and NT group: 8 Smoking time in HT (-14mmHg) than NT (- | rate was significantly greater in
Normotensive | 4 males Procedure: between Related 9mmHg) after marijuana . NT than HT after marijuana.
Glaucoma 4 females -instructed to sessions outcome -The maximal decrease in
inhale 20 times measure blood pressure was
Inclusion Criteria: deeply and retain was IOP significantly greater in HT than
-documented glaucoma smoke in lungs NT after marijuana.
-smoke
Previous Marijuana marijuana/placebo
Experience: cigarette in 5
-all were marijuana naive | minutes
Exclusion Criteria: QD
-coronary artery disease
Merritt et al. 18 NIDA marijuana, | Crossover No primary | -Marijuana significantly -Marijuana significantly
(1980) 12 males smoked outcome decreased IOP compared to increased heart rate compared
6 females 0%, 2% THC 2, 1-day measure is | placebo to placebo
Glaucoma (31 glaucoma eyes, sessions specified -Blood pressure significantly
analyzed results for each | Smoking decreased after marijuana
eye) Procedure: Related -All subjects experienced
-None described outcome hunger, thirst, euphoria,
Inclusion Criteria: -smoked 1 measure drowsy, and feeling cold
-documented glaucoma marijuana/placebo was I0P -Observed adverse events were
cigarette over 10- greater in marijuana naive
Previous Marijuana 20 minutes subjects than in subjects with
Experience: prior marijuana experience.
-9 subjects had used QD
marijuana at least once AEs:
-5 subjects postural
Exclusion Criteria: hypotension
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Author & Subijects (n) Drugs Study Type | Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Duration Outcome (summary)
Indication Subject characteristics Measure
-cardiac, neurological, -8 subjects anxiety with
and psychiatric tachycardia and palpitations
dysfunction

AE=Adverse Event; HT=Hypertensive; IOP=Intraocular pressure; NIDA=National Institute of Drug Abuse; NT=Normotensive; QD=drug administered one time
per day; THC=delta-9-tetrahydrocannbinol
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Table 5: Randomized, controlled, double-blind trails examining smoked marijuana in treatment of asthma

Author & Subijects (n) Drugs Study Primary Results Adverse events/AEs
Date completed/randomized | Admin. Methods Design Outcome (summary)
Indication | Subject characteristics Duration Measure
Tashkinet | 10 NIMH (NIDA) Crossover No primary | -Marijuana significantly -Marijuana initially significantly
al. (1974) 5 males marijuana, smoked outcome increased sGaw (33-48%) increased pulse rate compared
5 females 0%, 2% THC 4, 1-day measure is | compared to placebo and to placebo, and then at 90
Bronchial sessions, specified baseline minutes pulse rate was
Asthma Inclusion Criteria: Dronabinol, oral with at significantly decreased
-diagnosis of bronchial | 0, 15mg least 48 Related compared to baseline.
asthma hours outcome -All subjects felt intoxicated
-asthma relieved by Dosing is 7mg/kg of | between measure after marijuana.
bronchodilator body weight of sessions was sGaw

medication
-clinically stable

Previous Marijuana
Experience:

-7 subjects had previous
exposure to marijuana
-amount of exposure <1
cigarette/month

Exclusion Criteria:
-no marijuana use <7
days of study
-psychiatric illness

plant material

Smoking Procedure:

smoking of

marijuana cigarette

with each puff
consisting of:

1) 2-4s deep inhale

smoke,

2) 15s hold smoke

in lungs

3) 5s exhale and
breath normally
4) repeat till entire
cigarette is smoked

QD

AE=Adverse Event; NIDA=National Institute of Drug Abuse; QD=drug administered one time per day; sGaw=Specific Airway Conductance; THC=delta-9-
tetrahydrocannbinol
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U.S. Department of Justice - Drug Enforcement Administration

Schedule of Controlled Substances: Maintaining Marijuana in Schedule | of the
Controlled Substances Act

Background, Data, and Analysis: Eight Factors Determinative of Control and
Findings Pursuant to 21 U.S.C. 812(b)

Prepared by: Office of Diversion Control, Drug and Chemical Evaluation Section,
Washington, D.C. 20537

July 2016

BACKGROUND

On December 17, 2009, Bryan Krumm, CNP, submitted a petition to the Drug
Enforcement Administration (DEA) to initiate proceedings for a repeal of the rules or
regulations that place marijuana® in schedule I of the Controlled Substances Act (CSA).
The petition requests that marijuana be rescheduled in any schedule other than schedule |
of the CSA. The petitioner claims that:

1. Marijuana has accepted medical use in the United States;

2. Studies have shown that smoked marijuana has proven safety and
efficacy;

3. Marijuana is safe for use under medical supervision; and

4. Marijuana does not have the abuse potential for placement in schedule |

The DEA accepted this petition for filing on April 3, 2010.

The Attorney General may by rule transfer a drug or other substance between schedules
of the CSA if she finds that such drug or other substance has a potential for abuse, and
makes the findings prescribed by 21 U.S.C. 812(b) for the schedule in which such drug is
to be placed. 21 U.S.C. 811(a)(1). The Attorney General has delegated this
responsibility to the Acting Administrator of the DEA. 28 C.F.R. § 0.100(b).

In accordance with 21 U.S.C. 811(b), after gathering the necessary data, the DEA
submitted the petition and necessary data to the Department of Health and Human

% The Controlled Substances Act (CSA) defines marijuana as the following: “All parts of the plant
Cannabis sativa L., whether growing or not; the seeds thereof; the resin extracted from any part of such
plant; and every compound, manufacture, salt, derivative, mixture, or preparation of such plant, its seeds or
resin. Such term does not include the mature stalks of such plant, fiber produced from such stalks, oil or
cake made from the seeds of such plant, any other compound, manufacture, salt, derivative, mixture, or
preparation of such mature stalks (except the resin extracted there from), fiber, oil, or cake, or the sterilized
seed of such plant which is incapable of germination. 21 U.S.C.802(16). Note that “marihuana” is the
spelling originally used in the CSA. This document uses the spelling that is more common in current
usage, “marijuana.”
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Services (HHS) on May 6, 2011, and requested that HHS provide a scientific and
medical evaluation and scheduling recommendation for marijuana. In documents dated
June 3 and June 25, 2015, the acting Assistant Secretary for Health of the HHS*®
recommended to the DEA that marijuana continue to be controlled in Schedule I of the
CSA, and provided to the DEA its scientific and medical evaluation titled “Basis for the
Recommendation for Maintaining Marijuana in Schedule | of the Controlled Substances
Act.” The HHS’s recommendations are binding on the DEA as to scientific and medical
matters. 21 U.S.C. 811(b).

Before initiating proceedings to reschedule a substance, the CSA requires the Acting
Administrator to determine whether the HHS scheduling recommendation, scientific and
medical evaluation, and “all other relevant data” constitute substantial evidence that the
drug should be rescheduled as proposed. 21 U.S.C. 811(b). The Acting Administrator
must determine whether there is substantial evidence to conclude that the drug meets the
criteria for placement in another schedule based on the criteria set forth in 21 U.S.C.
812(b). The CSA requires that both the DEA and the HHS consider the eight factors
specified by Congress in 21 U.S.C. 811(c). This document lays out those considerations
and is organized according to the eight factors. As DEA sets forth in detail below, the
evidence shows:

1. Actual or relative potential for abuse. Marijuana has a high potential for
abuse. Preclinical and clinical data show that it has reinforcing effects
characteristic of drugs of abuse. National databases on actual abuse show
marijuana is the most widely abused drug, including significant numbers of
substance abuse treatment admissions. Data on marijuana seizures show
widespread availability and trafficking.

2. Scientific evidence of its pharmacological effect. The scientific understanding
of marijuana, cannabinoid receptors, and the endocannabinoid system
continues to be studied and elucidated. Marijuana produces various
pharmacological effects, including subjective (e.g., euphoria, dizziness,
disinhibition), cardiovascular, acute and chronic respiratory, immune system,
and prenatal exposure effects, as well as behavioral and cognitive impairment.

3. Current scientific knowledge. There is no currently accepted medical use for
marijuana in the United States. Marijuana sources are derived from numerous
cultivated strains and may have different levels of A*-THC and other
cannabinoids. Under the five-element test for currently accepted medical use
discussed in more detail below and upheld by the Court of Appeals for the
District of Columbia in Alliance for Cannabis Therapeutics v. DEA, 15 F.3d
1131, 1135 (D.C. Cir. 1994) (hereinafter “ACT”), there is no complete

% As set forth in a memorandum of understanding entered into by the HHS, the Food and Drug
Administration (FDA), and the National Institute on Drug Abuse (NIDA), the FDA acts as the lead agency
within the HHS in carrying out the Secretary’s scheduling responsibilities under the CSA, with the
concurrence of the NIDA. 50 FR 9518, Mar. 8, 1985. The Secretary of the HHS has delegated to the
Assistant Secretary for Health of the HHS the authority to make domestic drug scheduling
recommendations.
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scientific analysis of marijuana’s chemical components; there are not adequate
safety studies; there are not adequate and well-controlled efficacy studies;
there is not a consensus of medical opinion concerning medical applications
of marijuana; and the scientific evidence regarding marijuana’s safety and
efficacy is not widely available. To date, scientific and medical research has
not progressed to the point that marijuana has a currently accepted medical
use, even under conditions where its use is severely restricted.

4. History and current pattern of abuse. Marijuana continues to be the most
widely used illicit drug. In 2014, there were 22.2 million current users. There
were also 2.6 million new users, most of whom were less than 18 years of age.
During the same period, marijuana was the most frequently identified drug
exhibit in federal, state, and local forensic laboratories.

5. Scope, duration, and significance of abuse. Abuse of marijuana is widespread
and significant. In 2014, for example, an estimated 6.5 million people aged
12 or older used marijuana on a daily or almost daily basis over a 12-month
period. In addition, a significant proportion of all admissions for substance
abuse treatment are for marijuana/hashish as their primary drug of abuse. In
2013, 16.8% of all such admissions--281,991 over the course of the year--
were for primary marijuana/hashish abuse.

6. Risk, if any, to public health. Together with the health risks outlined in terms
of pharmacological effects above, public health risks from acute use of
marijuana include impaired psychomotor performance, impaired driving, and
impaired performance on tests of learning and associative processes. Chronic
use of marijuana poses a number of other risks to the public health including
physical as well as psychological dependence.

7. Psychic or physiological dependence liability. Long-term, heavy use of
marijuana can lead to physical dependence and withdrawal following
discontinuation, as well as psychic or psychological dependence. In addition,
a significant proportion of all admissions for treatment for substance abuse are
for primary marijuana abuse; in 2013, 16.8% of all admissions were for
primary marijuana/hashish abuse, representing 281,991 individuals.

8. Immediate precursor. Marijuana is not an immediate precursor of any
controlled substance.

As specified in 21 U.S.C. 812(b)(1), in order for a substance to be placed in schedule I,
the Acting Administrator must find that:

A. The drug or other substance has a high potential for abuse.

B. The drug or other substance has no currently accepted medical use
in treatment in the United States.

C. There is a lack of accepted safety for use of the drug or other
substance under medical supervision.
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To be classified in another schedule under the CSA (e.g., 11, 11, IV, or V), a substance
must have a “currently accepted medical use in treatment in the United States.” 21

U.S.C. 812(b)(2)—(5). A substance also may be placed in schedule 11 if it is found to have
“a currently accepted medical use with severe restrictions.” 21 U.S.C. 812(b)(2). Ifa
controlled substance has no such currently accepted medical use, it must be placed in
schedule I. See Notice of Denial of Petition, 66 FR 20038 (Apr. 18, 2001) (“Congress
established only one schedule—schedule I—for drugs of abuse with ‘no currently
accepted medical use in treatment in the United States’ and ‘lack of accepted safety for
use ... under medical supervision.’”).

A drug that is the subject of an approved new drug application (NDA) or abbreviated new
drug application (ANDA) under Federal Food, Drug, and Cosmetic Act (21 U.S.C. 355),
is considered to have a currently accepted medical use in treatment in the United States
for purposes of the CSA. The HHS stated in its review, however, that FDA has not
approved any NDA for marijuana for any indication.

In the absence of NDA or ANDA approval, DEA has established a five-element test for
determining whether the drug has a currently accepted medical use in treatment in the
United States. Under this test, a drug will be considered to have a currently accepted
medical use only if the following five elements are satisfied:

The drug's chemistry is known and reproducible;

There are adequate safety studies;

There are adequate and well-controlled studies proving efficacy;
The drug is accepted by qualified experts; and

The scientific evidence is widely available.

agkrownE

57 FR 10499, 10506 (March 26, 1992)). See also ACT, 15 F.3d at 1135.

As discussed in Factor 3, below, HHS concluded, and DEA agrees, that the scientific
evidence is insufficient to demonstrate that marijuana has a currently accepted medical
use under the five-element test. The evidence was insufficient in this regard also when
the DEA considered petitions to reschedule marijuana in 1992 (57 FR 10499),%* in 2001
(66 FR 20038), and in 2011 (76 FR 40552)*!. Little has changed since 2011 with respect
to the lack of clinical evidence necessary to establish that marijuana has a currently
accepted medical use. No studies have scientifically assessed the efficacy and full safety
profile of marijuana for any specific medical condition.

The limited existing clinical evidence is not adequate to warrant rescheduling of
marijuana under the CSA. To the contrary, the data in this scheduling review document
show that marijuana continues to meet the criteria for schedule I control under the CSA
for the following reasons:

%0 See Alliance for Cannabis Therapeutics v. DEA, 15 F.3d 1131 (D.C. Cir. 1994).
* See Americans for Safe Access v. DEA, 706 F.3d 438 (D.C. Cir. 2013)(rhg den. 2013).
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Marijuana has a high potential for abuse.

2. Marijuana has no currently accepted medical use in treatment in the
United States.

3. Marijuana lacks accepted safety for use under medical supervision.

FACTOR 1: THE DRUG’S ACTUAL OR RELATIVE POTENTIAL FOR ABUSE

Marijuana is the most commonly abused illegal drug in the United States. It is also the
most commonly used illicit drug by high school students in the United States. Further,
marijuana is the most frequently identified drug by state, local and federal forensic
laboratories. Marijuana’s main psychoactive ingredient, A*-tetrahydrocannabinol (A%
THC),* is an effective reinforcer in laboratory animals, including primates and rodents.
These animal studies both predict and support the observations that marijuana produces
reinforcing effects in humans. Such reinforcing effects can account for the repeated
abuse of marijuana.

A. Indicators of Abuse Potential

The HHS has concluded in its document, “Basis for the Recommendation for
Maintaining Marijuana in Schedule I of the Controlled Substances Act,” that marijuana
has a high potential for abuse. The finding of “abuse potential” is critical for control
under the Controlled Substances Act (CSA). Although the term is not defined in the
CSA, guidance in determining abuse potential is provided in the legislative history of the
Act (Comprehensive Drug Abuse Prevention and Control Act of 1970, H.R. Rep. No. 91-
1444, 91% Cong., Sess. 2 (1970), reprinted in 1970 U.S.C.C.A.N. 4566, 4603).
Accordingly, the following items are indicators that a drug or other substance has
potential for abuse:

e There is evidence that individuals are taking the drug or drugs containing
such a substance in amounts sufficient to create a hazard to their health or to
the safety of other individuals or of the community; or

e There is significant diversion of the drug or drugs containing such a
substance from legitimate drug channels; or

e Individuals are taking the drug or drugs containing such a substance on their
own initiative rather than on the basis of medical advice from a practitioner
licensed by law to administer such drugs in the course of his professional
practice; or

e The drug or drugs containing such a substance are new drugs so related in
their action to a drug or drugs already listed as having a potential for abuse
to make it likely that the drug will have the same potentiality for abuse as such
drugs, thus making it reasonable to assume that there may be significant
diversions from legitimate channels, significant use contrary to or without

*2 The terms A’-THC and THC are used interchangeably thoughout this document.
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medical advice, or that it has a substantial capability of creating hazards to
the health of the user or to the safety of the community.

Of course, evidence of actual abuse of a substance is indicative that a drug has a potential
for abuse.

In its recommendation, the HHS analyzed and evaluated data on marijuana as applied to
each of the above four criteria. The analysis presented in the recommendation (HHS,
2015) is discussed below:

1. There is evidence that individuals are taking the drug or drugs containing
such a substance in amounts sufficient to create a hazard to their health or to
the safety of other individuals or of the community.

The HHS stated that some individuals are taking marijuana in amounts
sufficient to create a hazard to their health and to the safety of other
individuals and the community. Data from national databases on actual abuse
of marijuana support the idea that a large number of individuals use
marijuana. In its recommendation (HHS, 2015), the HHS presented data from
the National Survey on Drug and Health (NSDUH) of the Substance Abuse
and Mental Health Services Administration (SAMHSA) and the Monitoring
the Future (MTF) survey of the National Institute on Drug Abuse (NIDA), and
the DEA has since updated this information. The most recent data from
SAMHSA’s NSDUH in 2014 reported that marijuana was the most used illicit
drug. Among Americans aged 12 years and older, an estimated 22.2 million
Americans used marijuana within the past month according to the 2014
NSDUH. In 2004, an estimated 14.6 million individuals reported using
marijuana within the month prior to the study. The estimated rates in 2014
thus reflect an increase of approximately 7.6 million individuals over a 10-
year period. According to the 2013 NSDUH report, an estimated 19.8 million
individuals reported using marijuana. Thus, over a period of one year (2013
NSDUH - 2014 NSDUH), there was an estimated increase of 2.4 million
individuals in the United States using marijuana.

The results from the 2015 Monitoring the Future survey of 8" 10", and 12"
grade students indicate that marijuana was the most widely used illicit drug in
these age groups. Current monthly use was 6.5% of 8" graders, 14.8% of 10"
graders, and 21.3% of 12" graders. The Treatment Episode Data Set (TEDS)
in 2013 reported that marijuana abuse was the primary factor in 16.8 percent
of non-private substance-abuse treatment facility admissions. In 2011,
SAMHSA'’s Drug Abuse Warning Network (DAWN) reported that marijuana
was mentioned in 36.4% (455,668 out of approximately 1.25 million) of illicit
drug-related Emergency Department (ED) visits.

Data on the extent and scope of marijuana abuse are presented under Factors 4
and 5 of this analysis. Discussion of the health effects of marijuana is
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presented under Factor 2, and the assessment of risk to the public health posed
by acute and chronic marijuana abuse is presented under Factor 6 of this
analysis.

2. There is significant diversion of the drug or drugs containing such a
substance from legitimate drug channels.

In accordance with the CSA, the only lawful source of marijuana in the United
States is that produced and distributed for research purposes under the
oversight of NIDA and in conformity with United States obligations under the
Single Convention on Narcotic Drugs.* The HHS stated that there is a lack
of significant diversion from legitimate drug sources, but that this is likely due
to high availability of marijuana from illicit sources. Marijuana is not an
FDA-approved drug product. Neither a New Drug Application (NDA) nor a
Biologics License Application (BLA) has been approved for marketing in the
United States. However, the marijuana used for nonclinical and clinical
research represents a very small amount of the total amount of marijuana
available in the United States and therefore information about marijuana
diversion from legitimate sources is limited or not available.

The DEA notes that the magnitude of the demand for illicit marijuana is
evidenced by information from a number of databases presented under Factor
4. Briefly, marijuana is the most commonly used illegal drug in the United
States. It is also the most commonly used illicit drug by American high
schoolers. Marijuana is the most frequently identified drug in state, local, and
federal forensic laboratories, with increasing amounts of both domestically
grown and of illicitly smuggled marijuana.

Given that marijuana has long been the most widely trafficked and abused
controlled substance in the United States, and that all aspects of such illicit
activity are entirely outside of the closed system of distribution mandated by
the CSA, it may well be the case that there is little thought given to diverting
marijuana from the small supplies produced for legitimate research purposes.
Thus, the lack of data indicating diversion of marijuana from legitimate
channels to the illicit market is not indicative of a lack of potential for abuse
of the drug.

3. Individuals are taking the drug or drugs containing such a substance on their
own initiative rather than on the basis of medical advice from a practitioner
licensed by law to administer such drugs in the course of his professional
practice.

The HHS stated that the FDA has not evaluated or approved an NDA or BLA
for marijuana for any therapeutic indication. Consistent with federal law,

*% See 76 FR 51403, 51409-51410 (2011) (discussing cannabis controls required under the Single
Convention).
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therefore, an individual legitimately can take marijuana based on medical
advice from a practitioner only by participating in research that is being
conducted under an Investigational New Drug (IND) application. The HHS
noted that there are several states as well as the District of Columbia which
have passed laws allowing for individuals to use marijuana for purported
"medical” use under certain circumstances, but data are not available yet to
determine the number of individuals using marijuana under these state laws.
Nonetheless, according to 2014 NSDUH data, 22.2 million American adults
currently use marijuana (SAMHSA, 2015a). Based on the large number of
individuals who use marijuana and the lack of an FDA-approved drug
product, the HHS concluded that the majority of individuals using marijuana
do so on their own initiative rather than by following medical advice from a
licensed practitioner.

. The drug or drugs containing such a substance are new drugs so related in
their action to a drug or drugs already listed as having a potential for abuse
to make it likely that the drug will have the same potentiality for abuse as such
drugs, thus making it reasonable to assume that there may be significant
diversions from legitimate channels, significant use contrary to or without
medical advice, or that it has a substantial capability of creating hazards to
the health of the user or to the safety of the community.

Marijuana and its primary psychoactive ingredient, A°>-THC, are controlled
substances in schedule I under the CSA.

The HHS stated that one approved, marketed drug product contains synthetic
A®-THC, also known as dronabinol, and another approved, marketed drug
product contains a cannabinoid-like synthetic compound that is structurally
related to A®-THC, the main active component in marijuana. Both products
are controlled under the CSA.

Marinol is a schedule III drug product containing synthetic A%-THC
(dronabinol) formulated in sesame oil in soft gelatin capsules. Marinol was
approved by the FDA in 1985 for the treatment of nausea and vomiting
associated with cancer chemotherapy in patients who did not respond to
conventional anti-emetic treatments. In 1992, FDA approved Marinol for the
treatment of anorexia associated with weight loss in patients with acquired
immunodeficiency syndrome (AIDS). Marinol was originally placed into
schedule Il and later rescheduled to schedule 111 under the CSA due to the low
reports of abuse relative to marijuana.

Cesamet is a drug product containing the schedule Il substance nabilone, a
synthetic substance structurally related to A>-THC. Cesamet was approved for
marketing by the FDA in 1985 for the treatment of nausea and vomiting
associated with cancer chemotherapy. All other naturally occurring
cannabinoids in marijuana and their synthetic equivalents with similar
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chemical structure and pharmacological activity are already included as
schedule I drugs under the CSA.

B. Abuse Liability Studies

In addition to the indicators suggested by the CSA’s legislative history, data as to
preclinical and clinical abuse liability studies, as well as actual abuse, including
clandestine manufacture, trafficking, and diversion from legitimate sources, are
considered in this factor.

Abuse liability evaluations are obtained from studies in the scientific and medical
literature. There are many preclinical measures of a drug’s effects that when taken
together provide an accurate prediction of the human abuse liability. Clinical studies of
the subjective and reinforcing effects in humans and epidemiological studies provide
quantitative data on abuse liability in humans and some indication of actual abuse trends.
Both preclinical and clinical studies have clearly demonstrated that marijuana and A°-
THC possess the attributes associated with drugs of abuse: they function as a positive
reinforcer to maintain drug-seeking behavior, they function as a discriminative stimulus,
and they have dependence potential.

Preclinical and most clinical abuse liability studies have been conducted with the
psychoactive constituents of marijuana, primarily A>-THC and its metabolite, 11-
hydroxy-A®*-THC. A®-THC’s subjective effects are considered to be the basis for
marijuana’s abuse liability. The following studies provide a summary of that data.

1. Preclinical Studies

A®-THC, the primary psychoactive component in marijuana, is an effective
reinforcer in laboratory animals, including primates and rodents, as these animals
will self-administer A°~-THC. These animal studies both predict and support the
observations that A*>-THC, whether smoked as marijuana or administered by other
routes, produces reinforcing effects in humans. Such reinforcing effects can
account for the repeated abuse of marijuana.

a. Drug Discrimination Studies

The drug discrimination paradigm is used as an animal model of human
subjective effects (Solinas et al., 2006) and is a method where animals are
able to indicate whether a test drug is able to produce physical or
psychological changes similar to a known drug of abuse. Animals are trained
to press one bar (in an operant chamber) when they receive a known drug of
abuse and another bar when they receive a placebo. When a trained animal
receives a test drug, if the drug is similar to the known drug of abuse, it will
press the bar associated with the drug.
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Discriminative stimulus effects of A>-THC have specificity for the
pharmacological effects of cannabinoids found in marijuana (Balster and
Prescott, 1992; Browne and Weissman, 1981; Wiley et al., 1993; Wiley et al.,
1995). As mentioned by the HHS, the discriminative stimulus effects of
cannabinoids appear to be unique because abused drugs of other classes
including stimulants, hallucinogens, opioids, benzodiazepines, barbiturates,
NMDA antagonists, and antipsychotics do not fully substitute for A°-THC.

Laboratory animals including monkeys (McMahon et al., 2009), mice
(McMahon et al., 2008), and rats (Gold et al., 1992) are able to discriminate
cannabinoids from other drugs and placebo. The major active metabolite of
A®-THC, 11-hydroxy-A°’-THC, generalizes to A’-THC (Browne and
Weissman, 1981). In addition, according to the HHS, twenty-two other
cannabinoids found in marijuana also substitute for A>-THC. At least one
cannabinoid, CBD, does not substitute for A>>THC in rats (Vann et al., 2008).

b. Self-Administration Studies

Animal self-administration behavior associated with a drug is a commonly
used method for evaluating if the drug produces rewarding effects and for
predicting abuse potential (Balster, 1991; Balster and Bigelow, 2003). Drugs
that are self-administered by animals are likely to produce rewarding effects
in humans. As mentioned in the HHS review document, earlier attempts to
demonstrate self-administration of A>-THC were unsuccessful and
confounded by diet restrictions, animal restraint, and known analgesic activity
of A®-THC at testing doses (Tanda and Goldberg, 2003; Justinova et al.,
2003). Self-administration of A°-THC was first demonstrated by Tanda et al.
(2000). Tanda et al. (2000) showed that squirrel monkeys that were initially
trained to self-administer cocaine (30 pg/kg, i.v.) self-administered 2 pg/kg
A-THC (i.v.) and at a rate of 30 injections per one hour session. Tanda et al.
(2000) used a lower dose of A°-THC that was rapidly delivered (0.2 ml
injection over 200 ms) than in previous self-administration studies such that
analgesic activity of A>-THC was not a confounding factor. The authors also
stated that the doses were comparable to those doses used by humans who
smoke marijuana. A CB1 receptor antagonist (SR141716) blocked this
rewarding effect of THC.

Justinova et al. (2003) were able to demonstrate self-administration of A°-
THC in drug-naive squirrel monkeys (no previous exposure to other drugs).
The authors tested the monkeys with several doses of A>-THC (1, 2, 4, 8, and
16 pg/kg, i.v.) and found that the maximal rates of self-administration were
observed with the 4 pg/kg/infusion. Subsequently, Braida et al. (2004)
reported that rats will self-administer A>-THC when delivered
intracerebroventricularly (i.c.v.), but only at the lowest doses tested (0.01 —
0.02 pg/infusion, i.c.v.).
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Self-administration behavior with A°-THC was found to be antagonized in rats
and squirrel monkeys by rimonabant (SR141716A, CB1 antagonist) and the
opioid antagonists (naloxone and naltrexone) (Tanda et al., 2000; Braida et al.,
2004; Justinova et al., 2004).

c. Conditioned Place Preference Studies

Conditioned place preference (CPP) is a behavioral assay where animals are
given the opportunity to spend time in two distinct environments: one where
they previously received a drug and one where they received a placebo. If the
drug is reinforcing, animals in a drug-free state will choose to spend more
time in the environment paired with the drug when both environments are
presented simultaneously.

CPP has been demonstrated with A’-THC in rats but only at low doses (0.075
— 1.0 mg/kg, i.p.; Braida et al., 2004). Rimonabant (0.25 — 1.0 mg/kg, i.p.)
and naloxone (0.5 — 2.0 mg/kg, i.p.) antagonized A*-THC-mediated CPP
(Braida et al., 2004). However, in another study with rats, rimonabant was
demonstrated to induce CPP at doses ranging from 0.25 — 3.0 mg/kg (Cheer et
al., 2000). Mice without p-opioid receptors did not exhibit CPP to A*-THC
(paired with 1 mg/kg A>-THC, i.p.) (Ghozland et al., 2002).

2. Clinical Studies

In its scientific review (HHS, 2015), the HHS provided a list of common
subjective psychoactive responses to cannabinoids based on information from
several references (Adams and Martin, 1996; Gonzalez, 2007; Hollister, 1986;
Hollister, 1988; Institute of Medicine, 1982). Furthermore, Maldonado (2002)
characterized these subjective responses as pleasurable to most humans and are
generally associated with drug-seeking and/or drug-taking. Later studies
(Scherrer et al., 2009; Zeiger et al., 2010) reported that high levels of positive
psychoactive effects correlate with increased marijuana use, abuse, and
dependence. The list of the common subjective psychoactive effects provided by
the HHS (HHS, 2015) is presented below:

1) Disinhibition, relaxation, increased sociability, and
talkativeness.

2) Increased merriment and appetite, and even exhilaration at high
doses.

3) Enhanced sensory perception, which can generate an increased
appreciation of music, art, and touch.

4) Heightened imagination, which can lead to a subjective sense of
increased creativity.

5) Initial dizziness, nausea, tachycardia, facial flushing, dry mouth,
and tremor.

6) Disorganized thinking, inability to converse logically, time
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distortions, and short-term memory impairment.

7) Ataxia and impaired judgment, which can impede driving ability
or lead to an increase in risk-taking behavior.

8) Illusions, delusions, and hallucinations that intensify with higher
doses.

9) Emotional lability, incongruity of affect, dysphoria, agitation,
paranoia, confusion, drowsiness, and panic attacks, which are
more common in inexperienced or high-dosed users.

The HHS mentioned that marijuana users prefer higher concentrations of the
principal psychoactive component (A°-THC) over lower concentrations. In a
clinical study with marijuana users (n = 12, usage ranged from once a month to 4
times a week), subjects were given a choice of 1.95% A®-THC marijuana or
0.63% A>-THC marijuana after sampling both marijuana cigarettes in two choice
sessions. The marijuana cigarette with high THC was chosen in 21 out of 24
choice sessions or 87.5% of the time (Chait and Burke, 1994). Furthermore, in a
double-blind study, frequent marijuana users (n = 11, usage at least 2 times per
month with at least 100 occasions) when given a low-dose of oral A°>-THC (7.5
mg) were able to distinguish the psychoactive effects better than occasional users
(n =10, no use within the past 4 years with 10 or fewer lifetime uses) and also
experienced fewer sedative effects (Kirk and de Wit, 1999).

Marijuana has also been recognized by scientific experts to have withdrawal
symptoms (negative reinforcement) following moderate and heavy use. As
discussed further in Factor 7, the DEA notes that the American Psychiatric
Association’s (APA) Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5) included a list of withdrawal symptoms following marijuana
[cannabis] use (DSM-5, 2013).

C. Actual Abuse of Marijuana - National Databases Related to Marijuana Abuse
and Trafficking

Marijuana continues to be the most widely used illicit drug. Evidence of actual abuse can
be defined by episodes/mentions in databases indicative of abuse/dependence. The HHS
provided in its recommendation (HHS, 2015) information relevant to actual abuse of
marijuana including data results from the National Survey on Drug Use and Health
(NSDUH), a Monitoring the Future (MTF) survey, the Drug Abuse Warning Network
(DAWN), and the Treatment Episode Data Set (TEDS). These data sources provide
quantitative information on many factors related to abuse of a particular substance,
including incidence and patterns of use, and profile of the abuser of specific substances.
The DEA is providing updated information from these databases in this discussion. The
DEA also includes data on trafficking and illicit availability of marijuana from DEA
databases including the National Forensic Laboratory Information System (NFLIS) and
the National Seizure System (NSS), formerly the Federal-wide Drug Seizure System
(FDSS), as well as other sources of data specific to marijuana, including the Potency
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Monitoring Project and the Domestic Cannabis Eradication and Suppression Program
(DCE/SP).

1. National Survey on Drug Use and Health (NSDUH)

The National Survey on Drug Use and Health (NSDUH) is conducted annually by
the Department of Health and Human Service’s Substance Abuse and Mental
Health Services Administration (SAMHSA). SAMHSA is the primary source of
estimates of the prevalence and incidence of pharmaceutical drugs, illicit drugs,
alcohol, and tobacco use in the United States. The survey is based on a nationally
representative sample of the civilian, non-institutionalized population 12 years of
age and older. The survey excludes homeless people who do not use shelters,
active military personnel, and residents of institutional group quarters such as jails
and hospitals.

According to the 2014 NSDUH report, marijuana was the most commonly used
and abused illicit drug. That data showed that there were 22.2 million people who
were past month users (8.4%) among those aged 12 and older in the United States.
(Note: NSDUH figures on marijuana use include hashish use; the relative
proportion of hashish use to marijuana use is very low). Marijuana had the
highest rate of past-year dependence or abuse in 2014. The NSDUH report
estimates that 3.0 million people aged 12 or older used an illicit drug for the first
time in 2014; a majority (70.3%) of these past year initiates reported that their
first drug used was marijuana. Among those who began using illicit drugs in the
past year, 65.6%, 70.3%, and 67.6% reported marijuana as the first illicit drug
initiated in 2012, 2013, and 2014 respectively. In 2014, the average age of
marijuana initiates among 12- to 49-year-olds was 18.5 years. These usage rates
and demographics are relevant in light of the risks presented.

Marijuana had the highest rate of past year dependence or abuse of any illicit drug
in 2014. The 2014 NSDUH report stated that 4.2 million persons were classified
with substance dependence or abuse of marijuana in the past year (representing
1.6% of the total population aged 12 or older, and 59.0% of those classified with
illicit drug dependence or abuse) based on criteria specified in the Diagnostic and
Statistical Manual of Mental Disorders, 4™ edition (DSM-IV).

Among past year marijuana users age 12 or older, 18.5% used marijuana on 300
or more days within the previous 12 months in 2014. This translates into 6.5
million people using marijuana on a daily or almost daily basis over a 12-month
period, significantly more than the estimated 5.7 million daily or almost daily
users in just the year before. Among past month marijuana users, 41.6% (9.2
million) used the drug on 20 or more days in the past month, a significant increase
from the 8.1 million who used marijuana 20 days or more in 2013.
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2. Monitoring the Future (MTF)

Monitoring the Future (MTF) is an ongoing study which is funded under a series
of investigator-initiated competing research grants from the National Institute on
Drug Abuse (NIDA). MTF tracks drug use trends among American adolescents
in the 8™, 10" and 12" grades. According to its 2015 survey results, marijuana
was the most commonly used illicit drug, as was the case in previous years.
Approximately 6.5% of 8" graders, 14.8% of 10" graders, and 21.3% of 12"
graders surveyed in 2015 reported marijuana use during the past month prior to
the survey. A number of high school students in 2015 also reported daily use in
the past month, including 1.1%, 3.0%, and 6.0% of 8", 10", and 12" graders,
respectively.

3. Drug Abuse Warning Network (DAWN), Emergency Department (ED) Visits

The Drug Abuse Warning Network (DAWN) is a public health surveillance
system that monitors drug-related hospital emergency department (ED) visits to
track the impact of drug use, misuse, and abuse in the United States. For the
purposes of DAWN, the term “drug abuse” applies if the following conditions are
met: (1) the case involved at least one of the following: use of an illegal drug, use
of a legal drug contrary to directions, or inhalation of a non-pharmaceutical
substance; and (2) the substance was used for one of the following reasons:
because of drug dependence, to commit suicide (or attempt to commit suicide),
for recreational purposes, or to achieve other psychic effects. Importantly, many
factors can influence the estimates of ED visits, including trends in overall use of
a substance as well as trends in the reasons for ED usage. For instance, some
drug users may visit EDs for life-threatening issues while others may visit to seek
care for detoxification because they needed certification before entering
treatment. Additionally, DAWN data do not distinguish the drug responsible for
the ED visit from other drugs that may have been used concomitantly. As stated
in a DAWN report, "Since marijuana/hashish is frequently present in combination
with other drugs, the reason for the ED visit may be more relevant to the other
drug(s) involved in the episode."

In 2011, marijuana was involved in 455,668 ED visits out of 2,462,948 total ED
visits involving all abuse or misuse in the United States and out of 1.25 million
visits involving abuse or misuse of illicit drugs (excluding alcohol-related visits),
as estimated by DAWN. This is lower than the number of ED visits involving
cocaine (505,224) and higher than the number of ED visits involving heroin
(258,482) and stimulants (e.g., amphetamine, methamphetamine) (159,840).
Visits involving the other major illicit drugs, such as MDMA, GHB, LSD and
other hallucinogens, PCP, and inhalants, were much less frequent, comparatively.

In young patients, marijuana is the illicit drug most frequently involved in ED
visits, according to DAWN estimates, with 240.2 marijuana-related ED visits per
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100,000 population ages 12 to 17, 443.8 per 100,000 population ages 18 to 20,
and 446.9 per 100,000 population ages 21 to 24.

4. Treatment Episode Data Set (TEDS) System

The Treatment Episode Data Set (TEDS) system is part of the SAMHSA Drug
and Alcohol Services Information System and is a national census of annual
admissions to state licensed or certified, or administratively tracked, substance
abuse treatment facilities. The TEDS system contains information on patient
demographics and substance abuse problems of admissions to treatment for abuse
of alcohol and/or drugs in facilities that report to state administrative data
systems. For this database, the primary substance of abuse is defined as the main
substance of abuse reported at the time of admission. TEDS also allows for the
recording of two other substances of abuse (secondary and tertiary).

In 2011, the TEDS system included 1,928,792 admissions to substance abuse
treatment; in 2012 there were 1,801,385 admissions; and in 2013 there were
1,683,451 admissions. Marijuana/hashish was the primary substance of abuse for
18.3% (352,397) of admissions in 2011; 17.5% (315,200) in 2012; and 16.8%
(281,991) in 2013. Of the 281,991 admissions for marijuana/hashish treatment in
2013, 24.3% used marijuana/hashish daily. Among those treated for
marijuana/hashish as the primary substance in 2013, 27.4% were ages 12 to 17
years and 29.7% were ages 18 to 24 years. Those admitted for marijuana/hashish
were mostly male (72.6%) and non-Hispanic (82.2%). Non-hispanic whites
(43.2%) represented the largest ethnic group of marijuana admissions.

5. Forensic Laboratory Data

Data on marijuana seizures from federal, state, and local forensic laboratories
have indicated that there is significant trafficking of marijuana. The National
Forensic Laboratory System (NFLIS) is a program sponsored by the Drug
Enforcement Administration’s Office of Diversion Control. NFLIS
systematically collects drug identification results and associated information from
drug exhibits encountered by law enforcement and analyzed in federal, state, and
local forensic laboratories. NFLIS is a comprehensive information system that
includes data from 278 individual forensic laboratories that report more than 91%
of the drug caseload in the U.S. NFLIS captures data for all drugs and chemicals
identified and reported by forensic laboratories. More than 1,700 unique
substances are represented in the NFLIS database.

Data from NFLIS showed that marijuana was the most frequently identified drug
in federal, state, and local laboratories from January 2004 through December
2014. Marijuana accounted for between 29.47% and 34.84% of all drug exhibits
analyzed annually during that time frame (Table 1).
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Table 1. NFLIS Federal, State and Local Forensic Laboratory Data of Marijuana
Reports (other than hashish)

Year Reports Percent of Total Reports
2004 454,582 34.42%
2005 483,134 32.53%
2006 520,060 32.55%
2007 525,668 33.66%
2008 526,420 34.07%
2009 536,888 34.30%
2010 544,418 34.91%
2011 495,937 33.42%
2012 485,591 32.02%
2013 452,839 30.70%
2014 432,989 29.27%
2015* 341,162 26.73%

NFLIS database queried 03-23-2016, by date of submission, all drugs reported
*2015 data are still being reported to NFLIS due to normal lag time.

Since 2004, the total number of reports of marijuana and the amount of marijuana
encountered federally has remained high (see data from Federal-wide Drug
Seizure System and Domestic Cannabis Eradication and Suppression Program
below).

6. Federal-wide Drug Seizure System

The Federal-wide Drug Seizure System (FDSS) contains information about drug
seizures made within the jurisdiction of the United States by the Drug
Enforcement Administration, the Federal Bureau of Investigation, United States
Customs and Border Protection, and United States Immigration and Customs
Enforcement. It also records maritime seizures made by the United States Coast
Guard. Drug seizures made by other Federal agencies are included in the FDSS
database when drug evidence custody is transferred to one of the agencies
identified above. FDSS is now incorporated into the National Seizure System
(NSS), which is a repository for information on clandestine laboratory and
contraband (chemicals and precursors, currency, drugs, equipment and weapons).
FDSS reports total federal drug seizures [in kilograms (kg)] of substances such as
cocaine, heroin, MDMA, methamphetamine, and cannabis (marijuana and
hashish). The yearly volume of cannabis seized (Table 2), consistently exceeding
a thousand metric tons per year, shows that cannabis is very widely trafficked in
the United States.
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Table 2. Total Federal Seizures of Cannabis (Expressed in Kg)
(Source: NSS, U.S. Seizures, EPIC System Portal, queried 08-05-2015)

2010 2011 2012 2013 2014
Cannabis 4,071,328 3,622,256 2,756,439 2,622,494 1,768,277
Marijuana 4,070,850 3,621,322 2,754,457 2,618,340 1,767,741
Hashish 478 934 1,982 4,154 536

7. Potency Monitoring Project

The University of Mississippi’s Potency Monitoring Project (PMP), through a
contract with the National Institute on Drug Abuse (NIDA), analyzes and
compiles data on the A>-THC concentrations of marijuana, hashish and hash oil
samples provided by DEA regional laboratories and by state and local police
agencies. After 2010, PMP has analyzed only marijuana samples provided by
DEA regional laboratories. As indicated in Figure 1, the percentage of A°-THC
increased from 1995 to 2010 with an average THC content of 3.75% in 1995 and
9.53% in 2010. In examining marijuana samples only provided by DEA
laboratories, the average A°-THC content was 3.96% in 1995 in comparison to
11.16% in 2015.

Figure 1. Average Percentage of A>-THC in Samples of Seized Marijuana (1995 —

2015)*
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(Source: The University of Mississippi Potency Monitoring Program,
Quarterly Report # 131)
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*PMP discontinued analysis of state samples after 2010.
**Data for 2015 are incomplete. Figure 1 contains percentage of A’~THC data through Dec. 22. Due to lack
of funding, 4,177 samples haven’t yet been analyzed.

8. The Domestic Cannabis Eradication and Suppression Program

The Domestic Cannabis Eradication and Suppression Program (DCE/SP) was
established in 1979 to reduce the supply of domestically cultivated marijuana in
the United States. The program was designed to serve as a partnership between
federal, state, and local agencies. Only California and Hawaii were active
participants in the program at its inception. However, by 1982 the program had
expanded to 25 states and by 1985 all 50 states were participants. Cannabis is
cultivated in remote locations and frequently on public lands and illicitly grown in
all states. Data provided by the DCE/SP (Table 3) show that in the United States
in 2014, there were 3,904,213 plants eradicated in outdoor cannabis cultivation
areas compared to 2,597,798 plants in 2000. Significant quantities of marijuana
were also eradicated from indoor cultivation operations. There were 396,620
indoor plants eradicated in 2014 compared to 217,105 eradicated in 2000.

Table 3. Domestic Cannabis Eradication, Outdoor and Indoor Plants Seized, 2000—
2014 (Source: Domestic Cannabis Eradication/Suppression Program)
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2000 2001 2002 2003 2004
Outdoor | 2,597,798 3,068,632 3,128,800 3,427,923 2,996,144
Indoor 217,105 236,128 213,040 223,183 203,896
Total 2,814,903 3,304,760 3,341,840 3,651,106 3,200,040
2005 2006 2007 2008 2009
Outdoor | 3,938,151 4,830,766 6,599,599 7,562,322 9,980,038
Indoor 270,935 400,892 434,728 450,986 414,604
Total 4,209,086 5,231,658 7,034,327 8,013,308 10,394,642
2010 2011 2012 2013 2014
Outdoor | 9,866,766 6,226,288 3,631,582 4,033,513 3,904,213
Indoor 462,419 509,231 302,377 361,727 396,620
Total 10,329,185 6,735,519 3,933,959 4,395,240 4,300,833

The recent statistics from these various surveys and databases show that marijuana
continues to be the most commonly used illicit drug, with considerable rates of heavy
abuse and dependence. They also show that marijuana is the most readily available illicit
drug in the United States.

Petitioners’ major comment in relation to Factor 1 and the Government’s responses

1) The petitioner states on pages 1-2 of the petition that “/p/ure THC (Marinol), the
primary psychoactive ingredient in marijuana has been placed in Schedule I1I.
However, unlike Marinol, marijuana has other cannabinoids that help to mitigate the
psychoactive effects of THC and reduce the potential for abuse. Therefore, the THC
in marijuana can not have the high potential for abuse required for placement in
Schedule 1.

First, the petitioners failed to review the indicators of abuse potential, as discussed in the
legislative history of the CSA. The petitioners did not use data on marijuana usage,
diversion, psychoactive properties, and dependence in their evaluation of marijuana abuse
potential. The HHS and the DEA discuss those indicators above in this factor. HHS’s
evaluation of the full range of data led HHS and DEA to conclude that marijuana has a
high potential for abuse.

Second, the HHS indicated that modulating effects of the other cannabinoids in marijuana
on A’-THC have not been demonstrated in controlled studies. Specifically, HHS
concluded in its 8-factor analysis that “any possible mitigation of delta-9-THC's
psychoactive effects by CBD will not occur for most marijuana users.”

Marinol was rescheduled from schedule 11 to schedule 111 on July 2, 1999 (64 FR 35928,
DEA 1999). In assessing Marinol, HHS compared Marinol to marijuana on several
aspects of abuse potential and found that major differences between the two, such as
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formulation, availability, and usage, contribute to differences in abuse potential. The
psychoactive effects from smoking are generally more rapid and intense that those that
occur through oral administration (HHS, 2015; Wesson and Washburn, 1990; Hollister
and Gillespie, 1973). Therefore, as concluded by both the HHS and the DEA, the
delayed onset of action and longer duration of action from an oral dose of Marinol may
contribute in limiting the abuse potential of Marinol relative to marijuana, which is most
often smoked. The HHS also stated that the extraction and purification of dronabinol
from the encapsulated sesame oil mixture of Marinol is highly complex and difficult and
that the presence of sesame oil mixture may preclude the smoking of Marinol-laced
cigarettes.

Additionally, the FDA approved a New Drug Application (NDA) for Marinol, indicating
a legitimate medical use for Marinol in the United States and allowing for Marinol to be
rescheduled into schedule Il and subsequently into schedule 111 of the CSA. The HHS
mentioned that marijuana and Marinol differ on a wide variety of factors and these
differences are major reasons for differential scheduling of marijuana and Marinol.
Marijuana, as discussed more fully in Factors 3 and 6, does not have a currently accepted
medical use in the United States, is highly abused, and has a lack of accepted safety.

Finally, the DEA notes that under the CSA, for a substance to be placed in schedule 11,
I11, 1V, or V, it must have a currently accepted medical use in treatment in the United
States.** As DEA has previously stated, Congress established only one schedule,
schedule I, for drugs of abuse with "no currently accepted medical use in treatment in the
United States.” 76 FR 40552 (2011). Thus, any attempt to compare the relative abuse
potential of schedule I substance to that of a substance in another schedule is
inconsequential since a schedule | substance must remain in schedule I until it has been
found to have a currently accepted medical use in treatment in the United States.

FACTOR 2: SCIENTIFIC EVIDENCE OF THE DRUG’S PHARMACOLOGICAL
EFFECTS, IF KNOWN

The HHS stated that there are large amounts of scientific data on the neurochemistry,
mechanistic effects, toxicology, and pharmacology of marijuana. A scientific evaluation,
as conducted by the HHS and the DEA, of marijuana’s neurochemistry, human and
animal behavioral pharmacology, central nervous system effects, and other
pharmacological effects (e.g. cardiovascular, immunological effects) is presented below.

Neurochemistry

Marijuana contains numerous constituents such as cannabinoids that have a variety of
pharmacological actions. The HHS stated that different marijuana samples derived from
various cultivated strains may differ in their chemical constituents including A%-THC and
other cannabinoids. Therefore marijuana products from different strains will have
different biological and pharmacological effects. The chemical constituents of marijuana
are discussed further in Factor 3.

4 See Americans for Safe Access, 706 F.3d at 440.
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The primary site of action for cannabinoids such as A>-THC is at the cannabinoid
receptor. Two cannabinoid receptors, CB1 and CB2, have been identified and
characterized (Battista et al., 2012; Piomelli, 2005) and are G-protein-coupled receptors.
Activation of these inhibitory G-protein-coupled receptors inhibits adenylate cyclase
activity, which prevents conversion of ATP to cyclic AMP. Cannabinoid receptor
activation also results in inhibition of N- and P/Q-type calcium channels and activates
inwardly rectifying potassium channels (Mackie et al., 1995; Twitchell et al., 1997). The
HHS mentioned that inhibition of N-type calcium channels decreases neurotransmitter
release and this may be the underlying mechanism in the ability of cannabinoids to inhibit
acetylcholine, norepinephrine and glutamate from specific areas of the brain. These
cellular actions may underlie the antinociceptive and psychoactive effects of
cannabinoids. A’-THC acts as an agonist at cannabinoid receptors.

CB1 receptors are primarily found in the central nervous system and are located mainly
in the basal ganglia, hippocampus and cerebellum of the brain (Howlett et al., 2004).
CB1 receptors are also located in peripheral tissues such as the immune system (De
Petrocellis and Di Marzo, 2009), but the concentration of CB1 receptors there is
considerably lower than in the central nervous system (Herkenham et al., 1990; 1992).
CB2 receptors are found primarily in the immune system and predominantly in B
lymphocytes and natural killer cells (Bouaboula et al., 1993). CB2 receptors are also
found in the central nervous system, primarily in the cerebellum and hippocampus (Gong
et al., 2006).

Two endogenous ligands to the cannabinoid receptors, anandamide and arachidonyl
glycerol (2-AG), were identified in 1992 (Devane et al., 1992) and 1995 (Mechoulam et
al., 1995), respectively. Anandamide is a low-efficacy agonist (Brievogel and Childers,
2000) and 2-AG is a high efficacy agonist (Gonsiorek et al., 2000) to the cannabinoid
receptors. These endogenous ligands are present in both the central nervous system and
in the periphery (HHS, 2015).

A%-THC and cannabidiol (CBD) are two of the major cannabinoids in marijuana. A®-
THC is the major psychoactive cannabinoid (Wachtel et al., 2002). A%-THC has similar
affinity for CB1 and CB2 receptors and acts as a weak agonist at CB2 receptors. The
HHS indicated that activation of CB1 receptors mediates psychotropic effects of
cannabinoids. CBD has low affinity for both CB1 and CB2 receptors. CBD has
antagonistic effects at CB1 receptors, and some inverse agonistic properties at CB2
receptors.

Animal Behavioral Effects

Animal abuse potential studies (drug discrimination, self-administration, conditioned
place preference) are discussed more fully in Factor 1. Briefly, it was consistently
demonstrated that A’>-THC, the primary psychoactive component in marijuana, and other
cannabinoids in marijuana have a distinct drug discriminative profile. In addition,
animals self-administer A°-THC, and A°-THC in low doses produces conditioned place
preference.
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Central Nervous System Effects

Psychoactive Effects

The clinical psychoactive effects of marijuana are discussed more fully in Factor 1.
Briefly, the psychoactive effects from marijuana use are considered pleasurable and
associated with drug-seeking or drug-taking (HHS, 2015; Maldonado, 2002). Further, it
was noted by HHS that marijuana users prefer higher concentrations of the principal
psychoactive component (A*-THC) over lower concentrations (HHS, 2015).

Studies have evaluated psychoactive effects of THC in the presence of high CBD, CBC,
or CBN ratios. Even though some studies suggest that CBD may decrease some of A°-
THC’s psychoactive effects, the HHS found that the ratios of CBD to A’-THC
administered in the studies were not comparable to the amounts found in marijuana used
by most people (Dalton et al., 1976; Karniol et al., 1974; Zwardi et al., 1982). In fact, the
CBD ratios in these studies are significantly higher than the CBD found in most
marijuana currently found on the streets (Mehmedic et al., 2010). HHS indicated that
most of the marijuana available on the street has a high THC and low CBD content and
therefore any lessening of THC’s psychoactive effects by CBD will not occur for most
marijuana users (HHS, 2015). Dalton et al. (1976) reported that when volunteers smoked
cigarettes with a ratio of 7 CBD to 1 A®-THC (0.15 mg/kg CBD and 0.025 mg/kg A®-
THC), there was a significant decrease in ratings of acute subjective effects and achieving
a “high” in comparison to smoking A’-THC alone. In oral administration studies, the
subjective effects and anxiety produced by combination of CBD and THC in a ratio of at
least 1:2 CBD to A*-THC (15, 30, 60 mg CBD to 30 mg A°-THC; Karniol et al., 1974) or
a ratio of 2:1 CBD to A*-THC (1 mg/kg CBD to 0.5 mg/kg A’-THC; Zuardi et al., 1982)
are less than those produced by A°-THC administered alone.

In one study (Ilan et al., 2005), the authors calculated the naturally occurring
concentrations of CBC and CBD in marijuana cigarettes with either 1.8 or 3.6% AS-THC
by weight. The authors varied the concentrations of CBC and CBD for each
concentration of A>-THC in the marijuana cigarettes. Administrations in healthy
marijuana users (n=23) consisted of either: 1) low CBC (0.1% by weight) and low CBD
(0.2% by weight); 2) high CBC (0.5% by weight) and low CBD; 3) low CBC and high
CBD (1.0% by weight); or 4) high CBC and high CBD and the users were divided into
low A°-THC (1.8% by weight) and high A*-THC (3.6% by weight) groups. Subjective
psychoactive effects were significantly greater for all groups in comparison to placebo
and there were no significant differences in effects among the treatments (llan et al.,
2005).

The HHS also referred to a study with A*-THC and cannabinol (CBN) (Karniol et al.,
1975). In this study, oral administration of either 12.5, 25, or 50 mg CBN combined with
25 mg A’-THC (ratio of at least 1:2 CBN to A®-THC) significantly increased subjective
psychoactive ratings of A>-THC compared to A°>-THC alone (Karniol et al., 1975).
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Behavioral Impairment

Several factors may influence marijuana’s behavioral effects including the duration
(chronic or short term), frequency (daily, weekly, or occasionally), and amount of use
(heavy or moderate). Researchers have examined how long behavioral impairments
persist following chronic marijuana use. These studies used self-reported histories of
exposure duration, frequency, and amount of marijuana use, and administered several
performance and cognitive tests at different time points following marijuana abstinence.
According to HHS, behavioral impairments may persist for up to 28 days of abstinence in
chronic marijuana users.

Psychoactive effects of marijuana can lead to behavioral impairment including cognitive
decrements and decreased ability to operate motor vehicles (HHS, 2015). Block et al.
(1992) evaluated cognitive measures in 48 healthy male subjects following smoking a
marijuana cigarette that contained 2.57% or 19 mg A°-THC by weight or placebo. Each
subject participated in eight sessions (four sessions with marijuana; four sessions with
placebo) and several cognitive and psychomotor tests were administered (e.g. verbal
recall, facial recognition, text learning, reaction time). Marijuana significantly impaired
performances in most of these cognitive and psychomotor tests (Block et al., 1992).

Ramaekers et al. (2006) reported that in 20 recreational users of marijuana, acute
administration of 250 pg/kg and 500 pg/kg A*-THC in smoked marijuana resulted in
dose-dependent impairments in cognition, motor impulsivity, motor control (tracking
impairments), and risk taking. In another study (Kurzthaler et al., 1999), when 290 pg/kg
A®-THC was administered via a smoked marijuana cigarette in 30 healthy volunteers with
no history of substance abuse there were significant impairments of motor speed and
accuracy. Furthermore, administration of 3.95% A®-THC in a smoked marijuana
cigarette increased the latency in a task of simulated braking in a vehicle (Liguori et al.,
1998). The HHS noted that the motor impairments reported in these studies (Kurzthaler
et al., 1999; Liguori et al., 1998) are critical skills needed for operating a vehicle.

As mentioned in the HHS document, some studies examined the persistence of the
behavioral impairments immediately after marijuana administration. Some of
marijuana’s acute effects may still be present for at least 24 hours after the acute
psychoactive effects have subsided. In a brief communication, Heishmann et al. (1990)
reported that there were cognitive impairments (digit recall and arithmetic tasks) in two
out of three experienced marijuana smokers for 24 hours after smoking marijuana
cigarettes containing 2.57% A%-THC. However, Fant et al. (1998) evaluated subjective
effects and performance measures for up to 25 hours in 10 healthy males after exposure
to either 1.8% or 3.6% A®-THC in marijuana cigarettes. Peak decrements in subjective
and performance measures were noted within 2 hours of marijuana exposure but there
were minimal residual alterations in subjective or performance measures at 23 — 25 hours
after exposure.

Persistence of behavioral impairments following repeated and chronic use of marijuana
has also been investigated and was reviewed in the HHS document (HHS, 2015). In
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particular, researchers examined how long behavioral impairments last following chronic
marijuana use. In studies examining persistence of effects in chronic and heavy
marijuana users, there were significant decrements in cognitive and motor function tasks
in all studies of up to 27 days, and in most studies at 28 days (Solowij et al., 2002;
Messinis et al., 2006; Lisdahl and Price, 2012; Pope et al., 2002; Bolla et al., 2002; Bolla
et al., 2005). In studies that followed heavy marijuana users for longer than 28 days and
up to 20 years of marijuana abstinence, cognitive and psychomotor impairments were no
longer detected (Fried et al., 2005; Lyons et al., 2004; Tait et al., 2011). For example,
Fried et al. (2005) reported that after 3 months of abstinence from marijuana, any deficits
in intelligence (1Q), memory, and processing speeds following heavy marijuana use were
no longer observed (Fried et al., 2005). In a meta-analysis that examined non-acute and
long-lasting effects of marijuana, any deficits in neurocognitive performance that were
observed within the first month were no longer apparent after approximately one month
of abstinence (Schreiner and Dunn, 2012). HHS further notes that in moderate marijuana
users deficits in decision-making skills were not observed after 25 days of abstinence and
additionally 1Q, immediate memory and delayed memory skills were not significantly
impacted as observed with heavy and chronic marijuana users (Fried et al., 2005; HHS,
2015)

As mentioned in the HHS document (HHS, 2015), the intensity and persistence of
neurological impairment from chronic marijuana use also may be dependent on the age of
first use. In two separate smaller scale studies (less than 100 participants per exposure
group), Fontes et al. (2011) and Gruber et al. (2012) compared neurological function in
early onset (chronic marijuana use prior to age 15 or 16) and late onset (chronic
marijuana use after age 15 or 16) heavy marijuana users and found that there were
significant deficits in executive neurological function in early onset users which were not
observed or were less apparent in late onset users. In a prospective longitudinal birth
cohort study following 1,037 individuals (Meier et al., 2012), a significant decrease in 1Q
and neuropsychological performance was observed in adolescent-onset users and
persisted even after abstinence from marijuana for at least one year. However, Meier et
al (2012) reported in there was no significant change in 1Q in adult-onset users.

The HHS noted that there is some evidence that the severity of the persistent neurological
impairments may also be due in part to the amount of marijuana usage. In the study
mentioned above, Gruber et al. (2012) found that the early onset users consumed three
times as much marijuana per week and used it twice as often as late onset users. Meier et
al. (2012) reported in their study, mentioned above, that there was a correlation between
IQ deficits in adolescent onset users and the increased amount of marijuana used.

Behavioral Effects of Prenatal Exposure

In studies that examined effects of prenatal marijuana exposure, many of the pregnant
women also used alcohol and tobacco in addition to marijuana. Even though other drugs
were used in conjunction with marijuana, there is evidence of an association between
heavy prenatal marijuana exposure and deficits in some cognitive function. There have
been two prospective longitudinal birth cohort studies following individuals prenatally
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exposed to marijuana from birth until adulthood: the Ottawa Prenatal Prospective Study
(OPPS; Fried et al., 1980), and the Maternal Health Practices and Child Development
Project (MHPCD; Day et al., 1985). Both longitudinal studies report that heavy prenatal
marijuana use is associated with decreased performance on tasks assessing memory,
verbal and quantitative reasoning in 4-year-olds (Fried and Watkinson, 1990) and in 6
year olds (Goldschmidt et al., 2008). In subsequent studies with the OPPS cohort,
deficits in sustained attention were reported in children ages 6 and 13 — 16 years (Fried et
al., 1992; Fried, 2002) and deficits in executive neurological function were observed in 9-
and 12-year-old children (Fried et al., 1998). DEA further notes that with the MHPCD
cohort, follow-up studies reported an increased rate of delinquent behavior (Day et al.,
2011) and decreased achievement test scores (Goldschmidt et al., 2012) at age 14. When
the MHPCD cohort was followed to age 22, there was a marginal (p = 0.06) increase in
psychosis with prenatal marijuana exposure and early onset of marijuana use (Day et al.,
2015).

Association of Marijuana Use with Psychosis

There has been extensive research to determine whether marijuana usage is associated
with development of schizophrenia or other psychoses, and the HHS indicated that the
available data do not suggest a causative link between marijuana and the development of
psychosis (HHS, 2015; Minozzi et al., 2010). As mentioned in the HHS review (HHS,
2015), numerous large scale longitudinal studies demonstrated that subjects who used
marijuana do not have a greater incidence of psychotic diagnoses compared to non-
marijuana users (van Os et al., 2002; Fergusson et al., 2005; Kuepper et al., 2011).
Further, the HHS commented that when analyzing the available data examining the
association between marijuana and psychosis, it is critical to differentiate whether the
patients in a study are already diagnosed with psychosis or if the individuals have a
limited number of symptoms associated with psychosis without qualifying for a diagnosis
of the disorder.

As mentioned by the HHS, some of the studies examining the association between
marijuana and psychosis utilized non-standard methods to categorize psychosis and these
methods did not conform to the criteria in the Diagnostic and Statistical Manual (DSM-5)
or the International Classification of Diseases (ICD-10) and would not be appropriate for
use in evaluating the association between marijuana use and psychosis. For example,
researchers characterized psychosis as “schizophrenic cluster” (Maremmani et al., 2004),
“subclinical psychotic symptoms” (van Gastel et al., 2012), “pre-psychotic clinical high
risk” (van der Meer et al., 2012), and symptoms related to “psychosis vulnerability”
(Griffith-Lendering et al., 2012).

The HHS discussed an early epidemiological study conducted by Andreasson et al.
(1987), which examined the link between psychosis and marijuana use. In this study,
about 45,000 18- and 19-year-old male Swedish subjects provided detailed information
on their drug-taking history and 274 of these subjects were diagnosed with schizophrenia
over a 14-year period (1969 — 1983). Out of the 274 subjects diagnosed with psychosis,
21 individuals (7.7%) had used marijuana more than 50 times, while 197 individuals
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(72%) never used marijuana. As presented by the authors (Andreasson et al., 1987),
individuals who claimed to take marijuana on more than 50 occasions were 6 times more
likely to be diagnosed with schizophrenia than those who had never consumed the drug.
The authors concluded that marijuana users who are vulnerable to developing psychoses
are at the greatest risk for schizophrenia. In a 35 year follow up to the subjects evaluated
in Andreasson et al. (1987), Manrique-Garcia et al. (2012) reported similar findings. In
the follow up study, 354 individuals developed schizophrenia. Of those, 32 individuals
(9%) had used marijuana more than 50 times and were 6.3 times more likely to develop
schizophrenia. 255 of the 354 individuals (72%) never used marijuana.

The HHS also noted that many studies support the assertion that psychosis from
marijuana usage may manifest only in individuals already predisposed to development of
psychotic disorders. Marijuana use may precede diagnosis of psychosis (Schimmelmann
et al., 2011), but most reports indicate that prodromal symptoms of schizophrenia are
observed prior to marijuana use (Schiffman et al., 2005). In a review examining gene-
environmental interaction between marijuana exposure and the development of
psychosis, it was concluded that there is some evidence to support that marijuana use
may influence the development of psychosis but only for susceptible individuals (Pelayo-
Teran et al., 2012).

Degenhardt et al. (2003) modeled the prevalence of schizophrenia against marijuana use
across eight birth cohorts in individuals born during 1940 to 1979 in Australia. Even
though there was an increase in marijuana use in the adult subjects over this time period,
there was not an increase in diagnoses of psychosis for these same subjects. The authors
concluded that use of marijuana may increase schizophrenia only in persons vulnerable to
developing psychosis.

Cardiovascular and Autonomic Effects

The HHS stated that acute use of marijuana causes an increase in heart rate (tachycardia)
and may increase blood pressure (Capriotti et al., 1988; Benowitz and Jones, 1975).
There is some evidence that associates the increased heart rate from A°-THC exposure
with excitation of the sympathetic and depression of the parasympathetic nervous
systems (Malinowska et al., 2012). Tolerance to tachycardia develops with chronic
exposure to marijuana (Jones, 2002; Sidney, 2002).

Prolonged exposure to A-THC results in a decrease in heart rate (bradycardia) and
hypotension (Benowitz and Jones, 1975). These effects are thought to be mediated
through peripherally located, presynaptic CB1 receptor inhibition of norepinephrine
release with possible direct activation of vascular cannabinoid receptors (Wagner et al.,
1998; Pacher et al., 2006).

As stated in the HHS recommendation (HHS, 2015), marijuana exposure causes
orthostatic hypotension (fainting-like feeling; sudden drop in blood pressure upon
standing up) and tolerance can develop to this effect upon repeated, chronic exposure
(Jones, 2002). Tolerance to orthostatic hypotension is potentially related to plasma
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volume expansion, but tolerance does not develop to supine hypotensive effects
(Benowitz and Jones, 1975).

Marijuana smoking, particularly by those with some degree of coronary artery or
cerebrovascular disease, poses risks such as increased cardiac work, increased
catecholamines and carboxyhemoglobin, myocardial infarction and postural hypotension
(Benowitz and Jones, 1981; Hollister, 1988; Mittleman et al., 2001; Malinowska et al.,
2012). However, electrocardiographic changes were minimal after administration of
large cumulative doses of A>-THC (Benowitz and Jones, 1975)

The DEA notes two recent reports that reviewed several case studies on marijuana and
cardiovascular complications (Panayiotides, 2015; Hackam, 2015). Panayiotides (2015)
reported that approximately 25.6% of the cardiovascular cases from marijuana use
resulted in death from data provided by the French Addictovigilance Network during the
period of 2006 — 2010. Several case studies on marijuana usage and cardiovascular
events were discussed and it was concluded that although a causal link cannot be
established due to not knowing exact amounts of marijuana used in the cases and
confounding variables, the available evidence supports a link between marijuana and
cardiotoxicity. Hackham (2015) reviewed 34 case reports or case series reports of
marijuana and stroke/ischemia in 64 stroke patients and reported that in 81% of the cases
there was a temporal relationship between marijuana usage and stroke or ischemic event.
The author concluded that collective analysis of the case reports supports a causal link
between marijuana use and stroke.

Respiratory Effects

The HHS stated that transient bronchodilation is the most typical respiratory effect of
acute exposure to marijuana (Gong et al., 1984). In a recent longitudinal study,
information on marijuana use and pulmonary data function were collected from 5,115
individuals over 20 years from 4 communities in the United States (Oakland, CA;
Chicago, IL; Minneapolis, MN; Birmingham, AL) (Pletcher et al., 2012). Of the 5,115
individuals, 795 individuals reported use of only marijuana (without tobacco). The
authors reported that occasional use of marijuana (7 joint-years for lifetime or 1 joint/day
for 7 years or 1 joint/week for 49 years) does not adversely affect pulmonary function.
Pletcher et al. (2012) further concluded that there is some preliminary evidence
suggesting that heavy marijuana use may have a detrimental effect on pulmonary
function, but the sample size of heavy marijuana users in the study was too small.
Further, as mentioned in the HHS recommendation document (HHS, 2015), long-term
use of marijuana may lead to chronic cough, increased sputum, as well as increased
frequency of chronic bronchitis and pharyngitis (Adams and Martin, 1996; Hollister,
1986).

The HHS stated that the evidence that marijuana may lead to cancer of the respiratory
system is inconsistent, with some studies suggesting a positive correlation while others
do not (Lee and Hancox, 2011; Tashkin, 2005). The HHS noted a case series that
reported lung cancer occurrences in three marijuana smokers (age range 31 — 37 years)
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with no history of tobacco smoking (Fung et al., 1999). Furthermore, in a case-control
study (n = 173 individuals with squamous cell carcinoma of the head and neck; n = 176
controls; Zhang et al., 1999), prevalence of marijuana use was 9.7% in controls and
13.9% in cases and the authors reported that marijuana use may dose-dependently
interact with mutagenic sensitivity, cigarette smoking, and alcohol use to increase risk
associated with head and neck cancers (Zhang et al., 1999). However, in a large clinical
study with 1,650 subjects, no positive correlation was found between marijuana use and
lung cancer (Tashkin et al., 2006). This finding held true regardless of the extent of
marijuana use when both tobacco use and other potential confounding factors were
controlled. The HHS concluded that new evidence suggests that the effects of smoking
marijuana on respiratory function and cancer are different from the effects of smoking
tobacco (Lee and Hancox, 2011).

The DEA further notes the publication of recent review articles critically evaluating the
association between marijuana and lung cancer. Most of the reviews agree that the
association is weak or inconsistent (Huang et al., 2015; Zhang et al., 2015; Gates et al.,
2014; Hall and Degenhardt, 2014). Huang et al. (2015) identified and reviewed six
studies evaluating the association between marijuana use and lung cancer and the authors
concluded that an association is not supported most likely due to the small amounts of
marijuana smoked in comparison to tobacco. Zhang et al. (2015) examined six case
control studies from the US, UK, New Zealand, and Canada within the International
Lung Cancer Consortium and found that there was a weak association between smoking
marijuana and lung cancer in individuals who never smoked tobacco, but precision of the
association was low at high marijuana exposure levels. Hall and Degenhardt (2014)
noted that even though marijuana smoke contains several of the same carcinogens and
co-carcinogens as tobacco smoke (Roth et al., 1998) and has been found to be mutagenic
and carcinogenic in the mouse skin test, epidemiological studies have been inconsistent,
but more consistent positive associations have been reported in case control studies.
Finally Gates et al. (2014), reviewed the studies evaluating marijuana use and lung cancer
and concluded that there is evidence that marijuana produces changes in the respiratory
system (precursors to cancer) that could lead to lung cancer, but overall association is
weak between marijuana use and lung cancer especially when controlling for tobacco
use.

Endocrine System

Reproductive Hormones

The HHS stated that administration of marijuana to humans does not consistently alter
the endocrine system. In a controlled human exposure study (n = 4 males), subjects were
acutely administered smoked marijuana containing 2.8% A°-THC or placebo and an
immediate significant decrease in luteinizing hormone and an increase in cortisol was
reported in the subjects that smoked marijuana (Cone et al., 1986). Furthermore, as cited
by the HHS, two later studies (Dax et al., 1989; Block et al., 1991) reported no changes in
hormone levels. Dax et al. (1989) recruited male volunteers (n = 17) that were occasional
or heavy users of marijuana. Following exposure to smoked A’-THC (18 mg/cigarette)
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or oral A>-THC (10 mg three times per day for three days and on the morning of the
fourth day), the subjects in that study showed no changes in plasma adrenocorticotropic
hormone (ACTH), cortisol, prolactin, luteinizing hormone, or testosterone levels.
Additionally, Block et al. (1991) compared plasma hormone levels amongst non-users as
well as infrequent, moderate, and frequent users of marijuana (n = 93 men and 56
women) and found that chronic use of marijuana (infrequent, moderate, and frequent
users) did not significantly alter concentrations of testosterone, luteinizing hormone,
follicle stimulating hormone, prolactin, or cortisol.

The HHS noted that there is a discrepancy in the effect of marijuana on female
reproductive system functionality between animals and humans (HHS, 2015). Female
rhesus monkeys that were administered 2.5 mg/kg A*-THC, i.m., during days 1 — 18 of
the menstrual cycle had reduced progesterone levels and ovulation was suppressed (Asch
etal., 1981). However, women who smoked marijuana (1 gram marijuana cigarette with
1.8% A%-THC) during the periovulatory period (24 — 36 hours prior to ovulation) did not
exhibit changes in reproductive hormone levels or their menstrual cycles (Mendelson and
Mello, 1984). In a review article by Brown and Dobs (2002), the authors state that
endocrine changes observed with marijuana are no longer observed with chronic
administration and this may be due to drug tolerance.

Reproductive Cancers

The HHS stated that recent studies support a possible association between frequent, long-
term marijuana use and increased risk of testicular germ cell tumors. In a hospital-based
case-control study, the frequency of marijuana use was compared between testicular germ
cell tumor (TGCT) patients (n = 187) and controls (n = 148) (Trabert et al., 2011).
TGCT patients were more likely to be frequent marijuana users than controls with an
odds ratio (OR) of 2.2 (95% confidence limits of 1.0 — 5.1) and were less likely to be
infrequent or short-term users with odds ratios of 0.5 and 0.6, respectively in comparison
to controls (Trabert et al., 2011). The DEA further notes that in two population-based
case-control studies (Daling et al., 2009; Lacson et al., 2012), marijuana use was
compared between patients diagnosed with TGCT and matched controls in Washington
State or Los Angeles County. In both studies, it was reported that TCGT patients were
twice as likely as controls to use marijuana. Authors of both studies concluded that
marijuana use is associated with an elevated risk of TGCT (Daling et al., 2009; Lacson et
al., 2012).

The HHS cited a study (Sarfaraz et al., 2005) demonstrating that WIN 55,212-2 (a mixed
CB1/CB2 agonist) induces apoptosis (one form of cell death) in prostate cancer cells and
decreases expression of androgen receptors and prostate specific antigens, suggesting a
potential therapeutic value for cannabinoid agonists in the treatment of prostate cancer,
an androgen-stimulated type of carcinoma.

Other hormones (e.g. thyroid, appetite)
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In more recent studies, as cited by the HHS, chronic marijuana use by subjects (n = 39)
characterized as dependent on marijuana according to the ICD-10 criteria did not affect
serum levels of thyroid hormones: TSH (thyrotropin), T4 (thyroxine), and T3
(triiodothyronine) (Bonnet, 2013). With respect to appetite hormones, in a pilot study
with HIV-positive males, smoking marijuana dose-dependently increased plasma levels
of ghrelin and leptin and decreased plasma levels of peptide YY (Riggs et al., 2012).

The HHS stated that A°>-THC reduces binding of the corticosteroid dexamethasone in
hippocampal tissue from adrenalectomized rats and acute A*>-THC releases
corticosterone, with tolerance developing to this effect with chronic administration
(Eldridge et al., 1991). These data suggest that A>-THC may interact with the
glucocorticoid receptor system.

Immune System

The HHS stated that cannabinoids alter immune function but that there can be differences
between the effects of synthetic, natural, and endogenous cannabinoids (Croxford and
Yamamura, 2005; Tanasescu and Constantinescu, 2010).

The HHS noted that there are conflicting results in animal and human studies with respect
to cannabinoid effects on immune functioning in subjects with compromised immune
systems. Abrams et al. (2003) examined the effects of marijuana and A>-THC in 62 HIV-
1-infected patients. Subjects received one of three treatments, three times a day:

smoked marijuana cigarette containing 3.95% A®-THC, oral tablet containing A-THC
(2.5 mg oral dronabinol), or oral placebo. There were no changes in CD4+ and CD8+
cell counts, HIV RNA levels, or protease inhibitor levels in any of the treatment groups
(Abrams et al., 2003). Therefore, use of cannabinoids showed no short-term adverse
virologic effects in individuals with compromised immune systems. Conversely, Roth et
al. (2005) reported that in immunodeficient mice implanted with human blood cells
infected with HIV, exposure to A’ THC in vivo suppresses immune function, increases
HIV co-receptor expression, and acts as a cofactor to enhance HIV replication.

The DEA notes two recent clinical studies reporting a decrease in cytokine and
interleukin levels following marijuana use. Keen et al. (2014) compared the differences
in the levels of IL-6 (interleukin-6), a proinflammatory cytokine, amongst non-drug users
(n =78), marijuana only users (n = 46) and marijuana plus other drug users (n = 45) in a
community-based sample of middle-aged African Americans (Keen et al., 2014). After
adjusting for confounders, analyses revealed that lifetime marijuana only users had
significantly lower IL-6 levels than the nonuser group. Further, Sexton et al. (2014)
compared several immune parameters in healthy individuals and subjects with multiple
sclerosis (MS) and found that the chronic use of marijuana resulted in reduced monocyte
migration, and decreased levels of CCL2 and IL-17 in both healthy and MS groups.

The DEA also notes a review suggesting that A>-THC suppresses the immune responses

in experimental animal models and in vitro and that these changes may be primarily
mediated through the CB2 cannabinoid receptor (Eisenstein and Meissler, 2015).
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FACTOR 3: THE STATE OF THE CURRENT SCIENTIFIC KNOWLEDGE
REGARDING THE DRUG OR SUBSTANCE

Chemistry

The HHS stated that marijuana, also known as Cannabis sativa L., is part of the
Cannabaceae plant family and is one of the oldest cultivated crops. The term
“marijuana” is generally used to refer to a mixture of the dried flowering tops and leaves
from Cannabis. Marijuana users primarily smoke the marijuana leaves, but individuals
also ingest marijuana through food infused with marijuana and its extracts. Cannabis
sativa is the primary species of Cannabis that is illegally marketed in the United States.
Marijuana is one of three major derivatives sold as separate illicit products, the other two
being hashish and hash oil. Hashish is composed of the dried and compressed
cannabinoid-rich resinous material of Cannabis and is found as balls and cakes as well as
other forms. Individuals may break off pieces and place them into a pipe to smoke. Hash
oil, a viscous brown or amber colored liquid, is produced by solvent extraction of
cannabinoids from Cannabis and contains approximately 50% cannabinoids. One to two
drops of hash oil on a cigarette has been reported to produce the equivalent of a single
marijuana cigarette (DEA, 2015).

Different marijuana samples are derived from numerous cultivated strains and may have
different chemical compositions including levels of A°-THC and other cannabinoids
(Appendino et al., 2011). A consequence of having different chemical compositions in
the various marijuana samples is that there will be significant differences in safety,
biological, pharmacological, and toxicological profiles and therefore, according to the
HHS, all Cannabis strains cannot be considered collectively because of the variations in
chemical composition. Furthermore, the concentration of A>-THC and other
cannabinoids present in marijuana may vary due to growing conditions and processing of
the plant after harvesting. For example, the plant parts collected such as flowers, leaves
and stems can influence marijuana’s potency, quality, and purity (Adams and Martin,
1996; Agurell et al., 1984; Mechoulam, 1973). Variations in marijuana harvesting have
resulted in potencies ranging from a low of 1 to 2% up to a high of 17% as indicated by
cannabinoid content. The concentration of A-THC averages approximately 12% by
weight in a typical marijuana mixture of leaves and stems. However, some specifically
grown and selected marijuana samples can contain 15% or greater A>-THC (Appendino
etal., 2011). As a result, the A>-THC content in a 1 gram marijuana cigarette can range
from as little as 3 milligrams to 150 milligrams or more. In a systematic review
conducted by Cascini et al. (2012), it was reported that marijuana’s A>-THC content has
increased significantly from 1979 — 2009.

Since there is considerable variability in the cannabinoid concentrations and chemical
constituency among marijuana samples, the interpretation of clinical data with marijuana
is complicated. A primary issue is the lack of consistent concentrations of A®-THC and
other substances in marijuana which complicates the interpretation of the effects of
different marijuana constituents. An added issue is that the non-cannabinoid components
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in marijuana may potentially modify the overall pharmacological and toxicological
properties of various marijuana strains and products.

Various Cannabis strains contain more than 525 identified natural constituents including
cannabinoids, 21 (or 22) carbon terpenoids found in the plant, as well as their carboxylic
acids, analogues, and transformation products (Agurell et al., 1984; 1986; Mechoulam,
1973; Appendino et al., 2011). To date, more than 100 cannabinoids have been
characterized (EISohly and Slade, 2005; Radwan et al., 2009; Appendino et al., 2011),
and most major cannabinoid compounds occurring naturally have been identified. There
are still new and comparably more minor cannabinoids being characterized (Pollastro et
al., 2011). The majority of the cannabinoids are found in Cannabis. One study reported
accumulation of two cannabinoids, cannabigerol and its corresponding acid, in
Helichrysum (H. umbraculigerum) which is a non-Cannabis source (Appendino et al.,
2011).

Of the cannabinoids found in marijuana, A-THC (previously known as A'-THC) and
delta-8-tetrahydrocannabinol (A%-THC, A®-THC) have been demonstrated to produce
marijuana’s psychoactive effects. Psychoactive effects from marijuana usage have been
mainly attributed to A°>-THC because A’-THC is present in significantly more quantities
than A®-THC in most marijuana varieties. There are only a few marijuana strains that
contain A®-THC in significant amounts (Hively et al., 1966). A*-THC is an optically
active resinous substance that is extremely lipophilic. The chemical name for A®-THC is
(6aR-trans)-6a,7,8,10a-tetrahydro-6,6,9-trimethyl-3-pentyl-6H-dibenzo-[b,d]pyran-1-ol,
or (-)-deltad-(trans)-tetrahydrocannabinol. The (-)-trans A*-THC isomer is
pharmacologically 6 to 100 times more potent than the (+)-trans isomer (Dewey et al.,
1984).

Other relatively well-characterized cannabinoids present in marijuana include cannabidiol
(CBD), cannabichromene (CBC), and cannabinol (CBN). CBD and CBC are major
cannabinoids in marijuana and are both lipophilic. The chemical name for CBD is 2-
[(1R,6R)-3-methyl-6-prop-1-en-2-ylcyclohex-2-en-1-yl]-5-pentylbenzene-1,3-diol and
the chemical name for CBC is 2-methyl-2-(4-methylpent-3-enyl)-7-pentyl-5-chromenol.
CBN is a minor naturally-occurring cannabinoid with weak psychoactivity and is also a
major metabolite of A>-THC. The chemical name for CBN is 6,6,9-trimethyl-3-pentyl-
benzo[c]chromen-1-ol.

In summary, marijuana has several strains with high variability in the concentrations of
A®-THC, the main psychoactive component, as well as other cannabinoids and
compounds. Marijuana is not a single chemical and does not have a consistent and
reproducible chemical profile with predictable or consistent clinical effects. In the HHS
recommendation for marijuana scheduling (HHS, 2015), it was recommended that
investigators consult a guidance for industry entitled, Botanical Drug Products,* which
provides information on the approval of botanical drug products. Specifically, in order to
investigate marijuana in support of a New Drug Application (NDA), clinical studies
under an Investigational New Drug (IND) application should include “consistent batches

“*Available at http://www.fda.gov/Drugs/default.ntm under Guidance (Drugs).
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of a particular marijuana product for [a] particular disease.” (HHS, 2015). Furthermore,
the HHS noted that investigators must provide data meeting the requirements for new
drug approval as stipulated in 21 CFR 314.50 (HHS, 2015).

Human Pharmacokinetics

Pharmacokinetics of marijuana in humans is dependent on the route of administration and
formulation (Adams and Martin, 1996; Agurell et al., 1984; Agurell et al., 1986).
Individuals primarily smoke marijuana as a cigarette (weighing between 0.5 and 1 gram)
or in a pipe. More recently, vaporizers have been used as another means for individuals
to inhale marijuana. Marijuana may also be ingested orally in foods or as an extract in
ethanol or other solvents. Pharmacokinetic studies with marijuana focused on evaluating
the absorption, metabolism, and elimination profile of A®-THC and other cannabinoids
(Adams and Martin, 1996; Agurell et al., 1984; Agurell et al., 1986).

Absorption and Distribution of Inhaled Marijuana Smoke

There is high variability in the pharmacokinetics of A*-THC and other cannabinoids from
smoked marijuana due to differences in individual smoking behavior even under
controlled experimental conditions (Agurell et al., 1986; Herning et al., 1986; Huestis et
al., 1992a). Experienced marijuana users can titrate and regulate the dose by holding
marijuana smoke in their lungs for an extended period of time resulting in increased
psychoactive effects by prolonging absorption of the smoke. This Eroperty may also help
explain why there is a poor correlation between venous levels of A”-THC and the
intensity of effects and intoxication (Agurell et al., 1986; Barnett et al., 1985; Huestis et
al., 1992a). The HHS recommended that puff and inhalation volumes should be tracked
in experimental studies because the concentration of cannabinoids can vary at different
stages of smoking.

A®-THC from smoked marijuana is rapidly absorbed within seconds. Psychoactive
effects are observed immediately following absorption with measurable neurological and
behavioral changes for up to 6 hours (Grotenhermen, 2003; Hollister, 1986; Hollister,
1988). A’-THC is distributed to the brain in a rapid and efficient manner. Bioavailability
of A-THC from marijuana (from a cigarette or pipe) ranges from 1 to 24% with the
fraction absorbed rarely exceeding 10 to 20% (Agurell et al., 1986; Hollister, 1988). The
low and variable bioavailability of A>-THC is due to loss in side-stream smoke, variation
in individual smoking behaviors and experience, incomplete absorption of inhaled smoke,
and metabolism in lungs (Herning et al., 1986; Johansson et al., 1989). After cessation of
smoking, A’-THC venous levels decline within minutes and continue to decline to about
5% to 10% of the peak level within an hour (Agurell et al., 1986; Huestis et al., 1992a;
Huestis et al., 1992b).

Absorption and Distribution of Orally Administered Marijuana
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Following oral administration of A>-THC or marijuana, onset of effects start within 30 to
90 minutes, peak after 2 to 3 hours and effects remain for 4 to 12 hours (Grotenhermen,
2003; Adams and Martin, 1996; Agurell et al., 1984; Agurell et al., 1986). Dose titration
of A%-THC from orally ingested marijuana is difficult for users in comparison to smoked
or inhaled marijuana due to the delay in the onset of effects. Oral bioavailability of A®-
THC, either in its pure form or in marijuana, is low and variable with a range from 5% to
20% (Agurell et al., 1984; Agurell et al., 1986). There is also inter- and intra-subject
variability of orally administered A>-THC under experimental conditions and even under
repeated dosing experiments (HHS, 2015). The HHS noted that in bioavailability studies
using radiolabeled A’-THC, A°-THC plasma levels following oral administration of A’-
THC were low relative to plasma levels after inhaled or intravenously administered A°-
THC. The low and variable bioavailability of orally administered A°>-THC is due to first
pass hepatic elimination from blood and erratic absorption from stomach and bowel
(HHS, 2015).

Metabolism and Excretion of Cannabinoids from Marijuana

Studies evaluating cannabinoid metabolism and excretion focused on A®-THC because it
is the primary psychoactive component in marijuana.

A®-THC is metabolized via microsomal hydroxylation and oxidation to both active and
inactive metabolites (Lemberger et al., 1970; Lemberger et al., 1972a; Lemberger et al.,
1972b; Agurell et al., 1986; Hollister, 1988). Metabolism of A®-THC is consistent among
frequent and infrequent marijuana users (Agurell et al., 1986). The primary active
metabolite of A>-THC following oral ingestion is 11-hydroxy-A°-THC which is
equipotent to A>-THC in producing marijuana-like subjective effects (Agurell et al.,
1986; Lemberger and Rubin, 1975). Metabolite levels following oral administration may
be greater than that of A>-THC and may contribute greatly to the pharmacological effects
of oral A*-THC or marijuana.

Plasma clearance of A*-THC approximates hepatic blood flow at a rate of approximately
950 ml/min or greater. Rapid clearance of A-THC from blood is primarily due to
redistribution to other tissues in the body rather than to metabolism (Agurell et al., 1984;
Agurell et al., 1986). Outside of the liver, metabolism in most tissues is considerably
slow or does not occur. The elimination half-life of A>~THC ranges from 20 hours to
between 10 and 13 days (Hunt and Jones, 1980). Lemberger et al. (1970) reported that
the half-life of A>~THC ranged from 23 — 28 hours in heavy marijuana users and up to 60
to 70 hours in naive users. The long elimination half-life of A% THC is due to slow
release of A*-THC and other cannabinoids from tissues and subsequent metabolism.
Inactive carboxy metabolites of A>-THC have terminal half-lives of 50 hours to 6 days or
more and serve as long-term markers in urine tests for marijuana use.

Most of the absorbed A>-THC dose is eliminated in the feces and about 33% in urine.

The glucuronide metabolite of A’-THC is excreted as the major urine metabolite along
with 18 non-conjugated metabolites (Agurell et al., 1986).
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Research Status and Test of Currently Accepted Medical Use for Marijuana

According to the HHS, there are numerous human clinical studies with marijuana in the
United States under FDA-regulated IND applications. Results of small clinical
exploratory studies have been published in the medical literature. Approval of a human
drug for marketing, however, is contingent upon FDA approval of a New Drug
Application (NDA) or a Biologics License Application (BLA). According to the HHS,
the FDA has not approved any drug product containing marijuana for marketing.

The HHS noted that a drug may be found to have a medical use in treatment in the United
States for purposes of the CSA if the drug meets the five elements described by the DEA
in 1992. Those five elements “are both necessary and sufficient to establish a prima facie
case of currently accepted medical use” in treatment in the United States.” (57 FR 10499,
10504 (March 26, 1992)). This five-element test, which the HHS and DEA have utilized
in all such analyses for more than two decades, has been upheld by the Court of Appeals.
ACT, 15 F.3d at 1135. The five elements that characterize “currently accepted medical
use” for a drug are summarized here and expanded upon in the discussion below:

The drug’s chemistry must be known and reproducible;

There must be adequate safety studies;

There must be adequate and well-controlled studies proving efficacy;
The drug must be accepted by qualified experts; and

Scientific evidence must be widely available.

agkrownE

In its review (HHS, 2015), the HHS evaluated the five elements with respect to the
currently available research for marijuana. The HHS concluded that marijuana does not
meet any of the five elements — all of which must be demonstrated to find that a drug has
a “currently accepted medical use.” A brief summary of the HHS’s evaluation is
provided below.

Element #1: The drug’s chemistry must be known and reproducible.

“The substance’s chemistry must be scientifically established to permit it to be
reproduced into dosages which can be standardized. The listing of the substance in a
current edition of one of the official compendia, as defined by section 201(j) of the Food,
Drug and Cosmetic Act, 21 U.S.C. 321(j), is sufficient generally to meet this
requirement.” 57 Fed. Reg. 10499, 10506 (March 26, 1992).

As defined by the CSA, marijuana includes all species of the genus Cannabis, including
all strains therein®. Chemical constituents including A%-THC and other cannabinoids

“® Although the CSA definition of marijuana refers only to the species "Cannabis sativa L.," federal courts
have consistently ruled that all species of the genus cannabis are included in this definition. See United
States v. Kelly, 527 F.2d 961, 963-964 (9th Cir. 1976) (collecting and examining cases). The Single
Convention (article 1, par. 1(c)) likewise defines the "cannabis plant” to mean "any plant of the genus
Cannabis." As explained above in the attachment titled "Preliminary Note Regarding Treaty
Considerations," 21 U.S.C. 811(d)(1) provides that, where a drug is subject to control under the Single
Convention, the DEA Administrator must control the drug under the schedule he deems most appropriate to
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vary significantly in marijuana samples derived from different strains (Appendino et al.,
2011). As aresult, there will be significant differences in safety, biological,
pharmacological, and toxicological parameters amongst the various marijuana samples.
Due to the variation of the chemical composition in marijuana samples, it is not possible
to reproduce a standardized dose when considering all strains together. The HHS does
advise that if a specific Cannabis strain is cultivated and processed under controlled
conditions, the plant chemistry may be consistent enough to derive reproducible and
standardized doses.

Element #2: There must be adequate safety studies.

“There must be adequate pharmacological and toxicological studies, done by all methods
reasonably applicable, on the basis of which it could fairly and responsibly be concluded,
by experts qualified by scientific training and experience to evaluate the safety and
effectiveness of drugs, that the substance is safe for treating a specific, recognized
disorder.” 57 Fed. Reg. 10499, 10506 (March 26, 1992).

The HHS stated that there are no adequate safety studies on marijuana. As indicated in
their evaluation of Element #1, the considerable variation in the chemistry of marijuana
complicates the safety evaluation. The HHS concluded that marijuana does not satisfy
Element #2 for having adequate safety studies such that medical and scientific experts
may conclude that it is safe for treating a specific ailment.

Element #3: There must be adequate and well-controlled studies of efficacy.

“There must be adequate, well-controlled, well-designed, well-conducted and well-
documented studies, including clinical investigations, by experts qualified by scientific
training and experience to evaluate the safety and effectiveness of drugs, on the basis of
which it could be fairly and responsibly concluded by such exports that the substance will

have the intended effect in treating a specific, recognized disorder.” 57 Fed. Reg. 10499,
10506 (March 26, 1992).

As indicated in the HHS’s review of marijuana (HHS, 2015), there are no adequate or
well-controlled studies that prove marijuana’s efficacy. The FDA independently
reviewed (FDA, 2015) publicly available clinical studies on marijuana published prior to
February 2013 to determine if there were appropriate studies to determine marijuana’s
efficacy (please refer to FDA, 2015 and HHS, 2015 for more details). After review, the
FDA determined that out of the identified articles, including those identified through a
search of bibliographic references and 566 abstracts located on PubMed, 11 studies met
the a priori selection criteria, including placebo control and double-blinding. FDA and
HHS critically reviewed each of the 11 studies to determine if the studies met accepted
scientific standards. FDA and HHS concluded that these studies do not “currently prove
efficacy of marijuana” for any therapeutic indication due to limitations in the study

carry out such treaty obligations, without regard to the findings required by 21 U.S.C. 811(a) or 812(b) and
without regard to the procedures prescribed by 21 U.S.C. 811(a) and (b).
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designs. The HHS indicated that these studies could be used as proof of concept studies,
providing preliminary evidence on a proposed hypothesis involving a drug’s effect.

Element #4: The drug must be accepted by qualified experts.

“[A] consensus of the national community of experts, qualified by scientific training and
experience to evaluate the safety and effectiveness of drugs, accepts the safety and
effectiveness of the substance for use in treating a specific, recognized disorder. A
material conflict of opinion among experts precludes a finding of consensus.” 57 Fed.
Reg. 10499, 10506 (March 26, 1992).

The HHS concluded that there is currently no evidence of a consensus among qualified
experts that marijuana is safe and effective in treating a specific and recognized disorder.
The HHS indicated that medical practitioners who are not experts in evaluating drugs
cannot be considered qualified experts (HHS, 2015; 57 FR 10499, 10505). Further, the
HHS noted that the 2009 American Medical Association (AMA) report entitled, “Use of
Cannabis for Medicinal Purposes” does not conclude that there is a currently accepted
medical use for marijuana. HHS also pointed out that state-level “medical marijuana”
laws do not provide evidence of such a consensus among qualified experts.

Element #5: The scientific evidence must be widely available.

“In the absence of NDA approval, information concerning the chemistry, pharmacology,
toxicology, and effectiveness of the substance must be reported, published, or otherwise
widely available, in sufficient detail to permit experts, qualified by scientific training and
experience to evaluate the safety and effectiveness of drugs, to fairly and responsibly
conclude the substance is safe and effective for use in treating a specific, recognized
disorder.” 57 Fed. Reg. 10499, 10506 (March 26, 1992).

The HHS concluded that the currently available data and information on marijuana is not
sufficient to allow scientific scrutiny of the chemistry, pharmacology, toxicology, and
effectiveness. In particular, scientific evidence demonstrating the chemistry of a specific
Cannabis strain that could provide standardized and reproducible doses is not available.

Petitioners’ major comments in relation to Factor 3 and the Government’s
responses
1) The petitioner states on page 2 of the petition, “Marijuana has accepted medical

use in the United States. Thirteen states accept the safety of marijuana for
medical use.... Marijuana has been accepted as having medical use by dozens of
professional medical and nursing organizations throughout the U.S.... Even the
American Medical Association has now accepted the safety and efficacy of
cannabinoid medicines and supports removal of marijuana from schedule I of the
CS4 in order to support further research.”

As noted above, the HHS concluded that there is currently no evidence of a consensus
among qualified experts that marijuana is safe and effective in treating a specific and
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recognized disorder, as required by the established standards. HHS pointed out that state-
level “medical marijuana” laws do not provide evidence of such a consensus among
qualified experts. HHS also indicated that medical practitioners who are not experts in
evaluating drugs cannot be considered qualified experts (HHS, 2015; 57 FR 10499,
10505).

Further, the HHS pointed out that the 2009 AMA report entitled, “Use of Cannabis for
Medicinal Purposes” does not conclude that there is a currently accepted medical use for
marijuana. Instead, the AMA, like several other professional and medical associations,
recommended further testing with marijuana to determine its medicinal value. The AMA
official policy on medicinal use of marijuana is as follows: “Our AMA urges that
marijuana’s status as a federal Schedule I controlled substance be reviewed with the goal
of facilitating the conduct of clinical research and development of cannabinoid-based
medicines, and alternative delivery methods. This should not be viewed as an
endorsement of state-based medical cannabis programs, the legalization of marijuana, or
that scientific evidence on the therapeutic use of cannabis meets the current standards for
a prescription drug product.” (AMA, 2009). The DEA further notes that the 2013 AMA
House of Delegates report states that, “cannabis is a dangerous drug and as such is a
public health concern.” (AMA, 2013).

2) The petitioner asserts on page 3 of the petition that, “Several recent studies of
smoked marijuana have confirmed the safety and efficacy of smoked marijuana
for medical use.”

The HHS, in its scientific and medical evaluation, reviewed marijuana clinical studies
evaluating therapeutic properties and concluded that there is not enough data to confirm
the safety and efficacy of smoked marijuana for use in treating a specific and recognized
disorder. Relevant to efficacy, for instance, the HHS concluded, for instance, that
“smoking marijuana currently has not been shown to allow delivery of consistent and
reproducible doses,” and that the bioavailability of the delta-9 -THC from marijuana in a
cigarette or pipe can range from 1 percent to 24 percent with the fraction absorbed rarely
exceeding 10 to 20%. Issues relating to the safety of smoked marijuana were discussed
above in Factor 2.

3) On page 3, the petitioner states that “marijuana has been determined to be safe
for use under medical supervision by the DEA’s own administrative law judge.”

As described above, in the absence of NDA or ANDA approval, DEA has established a
five-element test for determining whether the drug has a currently accepted medical use
in treatment in the United States. 57 FR 10499, 10506 (March 26, 1992)). See also
ACT, 15 F.3d at 1135. In response to this petition, HHS concluded, and DEA agrees,
that the scientific evidence is insufficient to demonstrate that marijuana has a currently
accepted medical use under the five-element test. The evidence was insufficient in this
regard also when the DEA considered petitions to reschedule marijuana in 1992 (57 FR
10499), in 2001 (66 FR 20038), and in 2011 (76 FR 40552). Little has changed since
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2011 with respect to the lack of clinical evidence necessary to establish that marijuana
has a currently accepted medical use. No studies have scientifically assessed the efficacy
and full safety profile of marijuana for any specific medical condition.

FACTOR 4: ITS HISTORY AND CURRENT PATTERN OF ABUSE

Marijuana continues to be the most widely used illicit drug. In 2013, an estimated 24.6
million Americans age 12 or older were current (past month) illicit drug users. Of those,
19.8 million were current (past month) marijuana users. As of 2013, an estimated 114.7
million Americans age 12 and older had used marijuana or hashish in their lifetime and
33.0 million had used it in the past year.

According to the NSDUH estimates, 3.0 million people age 12 or older used an illicit
drug for the first time in 2014. Marijuana initiates totaled 2.6 million in 2014. Nearly
half (46.8%) of the 2.6 million new users were less than 18 years of age. In 2014,
marijuana was used by 82.2% of current (past month) illicit drug users. In 2014, among
past year marijuana users age 12 or older, 18.5% used marijuana on 300 or more days
within the previous 12 months. This translates into 6.5 million people using marijuana on
a daily or almost daily basis over a 12-month period, a significant increase from the 3.1
million daily or almost daily users in 2006 and from the 5.7 million in just the previous
year. In 2014, among past month marijuana users, 41.6% (9.2 million people) used the
drug on 20 or more days in the past month, a significant increase from the 8.1 million in
2013.

Marijuana is also the illicit drug with the highest numbers of past year dependence or
abuse in the US population. According to the 2014 NSDUH report, of the 7.1 million
persons aged 12 or older who were classified with illicit drug dependence or abuse, 4.2
million of them abused or were dependent on marijuana (representing 59.0% of all those
classified with illicit drug dependence or abuse and 1.6% of the total U.S. non-
institutionalized population aged 12 or older).

According to the 2015 Monitoring the Future (MTF) survey, marijuana is used by a large
percentage of American youths, and is the most commonly used illicit drug among
American youth. Among students surveyed in 2015, 15.5% of 8™ graders, 31.1% of 10"
graders, and 44.7% of 12™ graders reported that they had used marijuana in their lifetime.
In addition, 11.8%, 25.4%, and 34.9% of 8™, 10", and 12" graders, respectively, reported
using marijuana in the past year. A number of high school students reported daily use in
the past month, including 1.1%, 3.0%, and 6.0% of 8", 10", and 12" graders,
respectively.

The prevalence of marijuana use and abuse is also indicated by criminal investigations
for which drug evidence was analyzed in federal, state, and local forensic laboratories, as
discussed above in Factor 1. The National Forensic Laboratory System (NFLIS), a DEA
program, systematically collects drug identification results and associated information
from drug cases submitted to and analyzed by federal, state, and local forensic
laboratories. NFLIS data shows that marijuana was the most frequently identified drug
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from January 2001 through December 2014. In 2014, marijuana accounted for 29.3%
(432,989) of all drug exhibits in NFLIS.

The high consumption of marijuana is being fueled by increasing amounts of
domestically grown marijuana as well as increased amounts of foreign source marijuana
being illicitly smuggled into the United States. In 2014, the Domestic Cannabis
Eradication and Suppression Program (DCE/SP) reported that 3,904,213 plants were
eradicated in outdoor cannabis cultivation areas compared to 2,597,798 in 2000, as
shown above in Table 3. Significant quantities of marijuana were also eradicated from
indoor cultivation operations. There were 396,620 indoor plants eradicated in 2014
compared to 217,105 eradicated in 2000. As shown in Table 2 above, in 2014, the
National Seizure System (NSS) reported seizures of 1,767,741 kg of marijuana.

FACTOR 5: THE SCOPE, DURATION, AND SIGNIFICANCE OF ABUSE

Abuse of marijuana is widespread and significant. As previously noted, according to the
NSDUH, in 2014, an estimated 117.2 million Americans (44.2%) age 12 or older had
used marijuana or hashish in their lifetime, 35.1 million (13.2%) had used it in the past
year, and 22.2 million (8.4%) had used it in the past month. Past year and past month
marijuana use has increased significantly since 2013. Past month marijuana use is
highest among 18-21 year olds and it declines among those 22 years of age and older. In
2014, an estimated 18.5% of past year marijuana users age 12 or older used marijuana on
300 or more days within the past 12 months. This translates into 6.5 million persons
using marijuana on a daily or almost daily basis over a 12-month period. In 2014, an
estimated 41.6% (9.2 million) of past month marijuana users age 12 or older used the
drug on 20 or more days in the past month (SAMHSA, NSDUH). Chronic use of
marijuana is associated with a number of health risks (see Factors 2 and 6).

Furthermore, the average percentage of A>-THC in seized marijuana has increased over
the past two decades (The University of Mississippi Potency Monitoring Project).
Additional studies are needed to clarify the impact of greater potency, but one study
shows that higher levels of A’-THC in the body are associated with greater psychoactive
effects (Harder and Rietbrock, 1997), which can be correlated with higher abuse potential
(Chait and Burke, 1994).

TEDS data show that in 2013, marijuana/hashish was the primary substance of abuse in
16.8% of all admissions to substance abuse treatment among patients age 12 and older.
TEDS data also show that marijuana/hashish was the primary substance of abuse for
77.0% of all 12- to 14-year-olds admitted for drug treatment and 75.5% of all 15- to 17-
year-olds admitted for drug treatment in 2013. Among the 281,991 admissions to drug
treatment in 2013 in which marijuana/hashish was the primary drug, the average age at
admission was 25 years and the peak age cohort was 15 to 17 years (22.5%). Thirty-nine
percent of the 281,991 primary marijuana/hashish admissions (35.9%) were under the age
of 20.
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In summary, the recent statistics from these various surveys and databases (see Factor 1
for more details) demonstrate that marijuana continues to be the most commonly used
illicit drug, with large incidences of heavy use and dependence in teenagers and young
adults.

FACTOR 6: WHAT, IF ANY, RISK THERE IS TO THE PUBLIC HEALTH

In its recommendation, the HHS discussed public health risks associated with acute and
chronic marijuana use in Factor 6. Public health risks as measured by emergency
department visits and drug treatment admissions are discussed by HHS and DEA in
Factors 1, 4, and 5. Similarly, Factor 2 discusses marijuana’s pharmacology and presents
some of the adverse health effects associated with use. Marijuana use may affect the
physical and/or psychological functioning of an individual user, but may also have
broader public impacts including driving impairments and fatalities from car accidents.

Risks from Acute Use of Marijuana

As discussed in the HHS review document (HHS, 2015), acute usage of marijuana
impairs psychomotor performance including motor control and impulsivity, risk taking
and executive function (Ramaekers et al., 2004; Ramaekers et al., 2006). In a minority of
individuals using marijuana, dysphoria, prolonged anxiety, and psychological distress
may be observed (Haney et al., 1999). The DEA further notes a recent review of acute
marijuana effects (Wilkinson et al., 2014) that reported impaired neurological function
including altered perception, paranoia, delayed response time, and memory deficits.

In its recommendation, HHS references a meta-analysis conducted by Li et al (2012)
where the authors concluded that psychomotor impairments associated with acute
marijuana usage have also been associated with increased risk of car accidents with
individuals experiencing acute marijuana intoxication (Li et al., 2012; HHS, 2015). The
DEA further notes more recent studies examining the risk associated with marijuana use
and driving. Younger drivers (under 21) have been characterized as the highest risk
group associated with marijuana use and driving (Whitehill et al., 2014). Furthermore, in
2013, marijuana was found in 13% of the drivers involved in automobile-related fatal
accidents (McCartt, 2015). The potential risk of automobile accidents associated with
marijuana use appears to be increasing since there has been a steady increase in
individuals intoxicated with marijuana over the past 20 years (Wilson et al., 2014).
However, a recent study commissioned by the National Highway Traffic Safety
Administration (NHTSA) reported that when adjusted for confounders (e.g., alcohol use,
age, gender, ethnicity), there was not a significant increase in crash risk (fatal and
nonfatal, n = 2,682) associated with marijuana use (Compton and Berning, 2015).

The DEA also notes recent studies examining unintentional exposures of children to
marijuana (Wang et al., 2013; 2014). Wang et al. (2013) reviewed emergency
department (ED) visits at a children’s hospital in Colorado from January 1, 2005 to
December 31, 2011. As stated by the authors, in 2000 Colorado passed Amendment 20
which allowed for the use of marijuana. Following the passage of “a new Justice
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Department policy” instructing “federal prosecutors not to seek arrest of medical
marijuana users and suppliers as long as they conform to state laws” (as stated in Wang et
al., 2013), 14 patients in Colorado under the age of 12 were admitted to the ED for the
unintended use of marijuana over a 27 month period. Prior to the passage of this policy,
from January 1, 2005 to September 30, 2009 (57 months), there were no pediatric ED
visits due to unintentional marijuana exposure (Wang et al., 2013). The DEA also notes a
larger scale evaluation of pediatric exposures using the National Poison Data System
(Wang et al., 2014). That study reported that there were 985 unintentional marijuana
exposures in children (9 years and younger) between January 1, 2005 to December 31,
2011. The authors stratified the ED visits by states with laws allowing medical use of
marijuana, states transitioning to legalization for medical use, and states with no such
laws. Out of the 985 exposures, 495 were in non-legal states (n=33 states), 93 in
transitional states (n=8 states), and 396 in “legal” states (n=9 states). The authors
reported that there was a twofold increase (OR = 2.1) in moderate or major effects in
children with unintentional marijuana use and a threefold increase (OR = 3.4) in
admissions to critical care units in states allowing medical use of marijuana, in
comparison to non-legal states.

Risks Associated with Chronic Use of Marijuana

The HHS noted that a major risk from chronic marijuana use is a distinctive withdrawal
syndrome, as described in the 2013 DSM-5. The HHS analysis also quoted the following
description of risks associated with marijuana [cannabis] abuse from the DSM-5:

Individuals with cannabis use disorder may use cannabis throughout the
day over a period of months or years, and thus may spend many hours a
day under the influence. Others may use less frequently, but their use
causes recurrent problems related to family, school, work, or other
important activities (e.g., repeated absences at work; neglect of family
obligations). Periodic cannabis use and intoxication can negatively affect
behavioral and cognitive functioning and thus interfere with optimal
performance at work or school, or place the individual at increased
physical risk when performing activities that could be physically
hazardous (e.g. driving a car; playing certain sports; performing manual
work activities, including operating machinery). Arguments with spouses
or parents over the use of cannabis in the home, or its use in the presence
of children, can adversely impact family functioning and are common
features of those with cannabis use disorder. Last, individuals with
cannabis use disorder may continue using marijuana despite knowledge of
physical problems (e.g. chronic cough related to smoking) or
psychological problems (e.g. excessive sedation or exacerbation of other
mental health problems) associated with its use. (HHS 2015, page 34).

The HHS stated that chronic marijuana use produces acute and chronic adverse effects on

the respiratory system, memory and learning. Regular marijuana smoking can produce a
number of long-term pulmonary consequences, including chronic cough and increased
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sputum (Adams and Martin, 1996), and histopathologic abnormalities in bronchial
epithelium (Adams and Martin, 1996).

Marijuana as a “Gateway Drug”

The HHS reviewed the clinical studies evaluating the gateway hypothesis in marijuana
and found them to be limited. The primary reasons were: 1) recruited participants were
influenced by social, biological, and economic factors that contribute to extensive drug
abuse (Hall and Lynskey, 2005), and 2) most studies testing the gateway drug hypothesis
for marijuana use the determinative measure any use of an illicit drug rather than
applying DSM-5 criteria for drug abuse or dependence (DSM-5, 2013).

The HHS cited several studies where marijuana use did not lead to other illicit drug use
(Kandel and Chen, 2000; von Sydow et al., 2002; Nace et al., 1975). Two separate
longitudinal studies with adolescents using marijuana did not demonstrate an association
with use of other illicit drugs (Kandel and Chen, 2000; von Sydow et al., 2002).

It was noted by the HHS that, when evaluating the gateway hypothesis, differences
appear when examining use versus abuse or dependence of other illicit drugs. Van
Gundy and Rebellon (2010) reported that there was a correlation between marijuana use
in adolescence and other illicit drug use in early adulthood, but when examined in terms
of drug abuse of other illicit drugs, age-linked stressors and social roles were confounders
in the association. Degenhardt et al. (2009) reported that marijuana use often precedes
use of other illicit drugs, but dependence involving drugs other than marijuana frequently
correlated with higher levels of illicit drug abuse. Furthermore, Degenhardt et al. (2010)
reported that in countries with lower prevalence of marijuana usage, use of other illicit
drugs before marijuana was often documented.

Based on these studies among others, the HHS concluded that although many individuals
with a drug abuse disorder may have used marijuana as one of their first illicit drugs, this
does not mean that individuals initiated with marijuana inherently will go on to become
regular users of other illicit drugs.

FACTOR 7: ITSPSYCHIC OR PHYSIOLOGICAL DEPENDENCE LIABILITY

Physiological (Physical) Dependence in Humans

The HHS stated that heavy and chronic use of marijuana can lead to physical dependence
(DSM-5, 2013; Budney and Hughes, 2006; Haney et al., 1999). Tolerance is developed
following repeated administration of marijuana and withdrawal symptoms are observed
as following discontinuation of marijuana usage (HHS, 2015).

The HHS mentioned that tolerance can develop to some of marijuana’s effects, but does
not appear to develop with respect to the psychoactive effects. It is believed that lack of
tolerance to psychoactive effects may relate to electrophysiological data demonstrating
that chronic A°-THC administration does not affect increased neuronal firing in the
ventral tegmental area, a brain region that plays a critical role in drug reinforcement and
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reward (Wu and French, 2000). Humans can develop tolerance to marijuana’s
cardiovascular, autonomic, and behavioral effects (Jones et al., 1981). Tolerance to some
behavioral effects appears to develop with heavy and chronic use, but not with occasional
usage. Ramaekers et al. (2009) reported that following acute administration of
marijuana, occasional marijuana users still exhibited impairments in tracking and
attention tasks whereas performance of heavy users on the these tasks was not affected.

In a follow-up study with the same subjects that participated in the study by Ramaekers et
al. (2009), a neurophysiological assessment was conducted where event-related potentials
(ERPs) were measured using electroencephalography (EEG) (Theunissen et al., 2012).
Similar to the earlier results, the heavy marijuana users (n = 11; average of 340 marijuana
uses per year) had no changes in their ERPs with the acute marijuana exposure.

However, occasional users (n = 10; average of 55 marijuana uses per year) had
significant decreases in the amplitude of an ERP component (categorized as P100) on
tracking and attention tasks and ERP amplitude change is indicative of a change in brain
activity (Theunissen et al., 2012).

The HHS indicated that down-regulation of cannabinoid receptors may be a possible
mechanism for tolerance to marijuana’s effects (Hirvonen et al., 2012; Gonzalez et al.,
2005; Rodriguez de Fonseca et al., 1994; Oviedo et al., 1993).

As indicated by the HHS, the most common withdrawal symptoms in heavy, chronic
marijuana users are sleep difficulties, decreased appetite or weight loss, irritability, anger,
anxiety or nervousness, and restlessness (Budney and Hughes, 2006; Haney et al., 1999).
As reported by HHS, most marijuana withdrawal symptoms begin within 24 — 48 hours
of discontinuation, peak within 4 — 6 days, and last for 1 — 3 weeks.

The HHS pointed out that the American Psychiatric Association’s (APA’s) Diagnostic
and Statistical Manual of Mental Disorders-5 (DSM-5) included a list of withdrawal
symptoms following marijuana [cannabis] use (DSM-5, 2013). The DEA notes that a
DSM-5 working group report indicated that marijuana withdrawal symptoms were added
to DSM-5 (they were not previously included in DSM-1V) because marijuana withdrawal
has now been reliably presented in several studies (Hasin et al., 2013). In short,
marijuana withdrawal signs are reported in up to one-third of regular users and between
50% and 90% of heavy users (Hasin et al., 2013). According to DSM-5 criteria, in order
to be characterized as having marijuana withdrawal, an individual must develop at least
three of the seven symptoms within one week of decreasing or stopping the heavy and
prolonged use (DSM-5, 2013). These seven symptoms are: 1) irritability; anger or
aggression, 2) nervousness or anxiety, 3) sleep difficulty, 4) decreased appetite or weight
loss, 5) restlessness, 6) decreased mood, 7) somatic symptoms causing significant
discomfort (DSM-5, 2013).

Psychological (Psychic) Dependence in Humans

High levels of psychoactive effects such as positive reinforcement correlate with
increased marijuana abuse and dependence (Scherrer et al., 2009; Zeiger et al., 2010).
Epidemiological marijuana use data reported by NSDUH, MTF, and TEDS support this
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assertion as presented in the HHS 2015 review of marijuana and updated by the DEA.
According to the findings in the 2014 NSDUH survey, an estimated 9.2 million
individuals 12 years and older used marijuana daily or almost daily (20 or more days
within the past month). In the 2015 MTF report, daily marijuana use (20 or more days
within the past 30 days) in 8", 10", and 12" graders is 1.1%, 3.0%, and 6.0%,
respectively.

The 2014 NSDUH report stated that 4.2 million persons were classified with dependence
on or abuse of marijuana in the past year (representing 1.6% of the total population age
12 or older, and 59.0% of those classified with illicit drug dependence or abuse) based on
criteria specified in the Diagnostic and Statistical Manual of Mental Disorders, 4™ edition
(DSM-1V). Furthermore, of the admissions to licensed substance abuse facilities, as
presented in TEDS, marijuana/hashish was the primary substance of abuse for; 18.3%
(352,297) of 2011 admissions; 17.5% (315,200) of 2012 admissions; and 16.8%
(281,991) of 2013 admissions. Of the 281,991 admissions in 2013 for marijuana/hashish
as the primary substance, 24.3% used marijuana/hashish daily. Among admissions to
treatment for marijuana/hashish as the primary substance in 2013, 27.4% were ages 12 to
17 years and 29.7% were ages 20 to 24 years.

FACTOR 8: WHETHER THE SUBSTANCE IS AN IMMEDIATE PRECURSOR
OF ASUBSTANCE ALREADY CONTROLLED UNDER THE CSA

Marijuana is not an immediate precursor of another controlled substance.

DETERMINATION

After consideration of the eight factors discussed above and of the HHS’s
Recommendation, the DEA finds that marijuana meets the three criteria for placing a
substance in schedule | of the CSA under 21 U.S.C. 812(b)(1):

1. Marijuana has a high potential for abuse.

The HHS concluded that marijuana has a high potential for abuse based on a large
number of people regularly using marijuana, its widespread use, and the vast
amount of marijuana that is available through illicit channels.

Marijuana is the most abused and trafficked illicit substance in the United States.
Approximately 22.2 million individuals in the United States (8.4% of the United
States population) were past month users of marijuana according to the 2014
NSDUH survey. A 2015 national survey (Monitoring the Future) that tracks drug
use trends among high school students showed that by 12" grade, 21.3% of
students reported using marijuana in the past month, and 6.0% reported having
used it daily in the past month. In 2011, SAMHSA’s Drug Abuse Warning
Network (DAWN) reported that marijuana was mentioned in 36.4% of illicit
drug-related emergency department (ED) visits, corresponding to 455,668 out of
approximately 1.25 million visits. The Treatment Episode Data Set (TEDS)
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showed that 16.8% of non-private substance-abuse treatment facility admissions
in 2013 were for marijuana as the primary drug.

Marijuana has dose-dependent reinforcing effects that encourage its abuse. Both
clinical and preclinical studies have demonstrated that marijuana and its principle
psychoactive constituent, A’>-THC, possess the pharmacological attributes
associated with drugs of abuse. They function as discriminative stimuli and as
positive reinforcers to maintain drug use and drug-seeking behavior.
Additionally, use of marijuana can result in psychological dependence.

2. Marijuana has no currently accepted medical use in treatment in the
United States.

The HHS stated that the FDA has not approved an NDA for marijuana. The HHS
noted that there are opportunities for scientists to conduct clinical research with
marijuana and there are active INDs for marijuana, but marijuana does not have a
currently accepted medical use in the United States, nor does it have an accepted
medical use with severe restrictions.

FDA approval of an NDA is not the sole means through which a drug can be
determined to have a “currently accepted medical use” under the CSA. Applying
the five-part test summarized below, a drug has a currently accepted medical use
if all of the following five elements have been satisfied. As detailed in the HHS
evaluation and as set forth below, none of these elements has been fulfilled for
marijuana:

i. The drug’s chemistry must be known and reproducible

Chemical constituents including A°>-THC and other cannabinoids in
marijuana vary significantly in different marijuana strains. In addition, the
concentration of A>-THC and other cannabinoids may vary between
strains. Therefore the chemical composition among different marijuana
samples is not reproducible. Due to the variation of the chemical
composition in marijuana strains, it is not possible to derive a standardized
dose. The HHS does advise that if a specific Cannabis strain is cultivated
and processed under controlled conditions, the plant chemistry may be
consistent enough to derive standardized doses.

ii. There must be adequate safety studies

There are not adequate safety studies on marijuana for use in any specific,
recognized medical condition. The considerable variation in the chemistry
of marijuana results in differences in safety, biological, pharmacological,
and toxicological parameters amongst the various marijuana samples.

iii. There must be adequate and well-controlled studies proving efficacy
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There are no adequate and well-controlled studies that determine
marijuana’s efficacy. In an independent review performed by the FDA of
publicly available clinical studies on marijuana (FDA, 2015), FDA
concluded that these studies do not have enough information to “currently
prove efficacy of marijuana” for any therapeutic indication.

iv. The drug must be accepted by qualified experts

At this time, there is no consensus of opinion among experts concerning
the medical utility of marijuana for use in treating specific recognized
disorders.

v. The scientific evidence must be widely available

The currently available data and information on marijuana is not sufficient
to address the chemistry, pharmacology, toxicology, and effectiveness.
The scientific evidence regarding marijuana’s chemistry with regard to a
specific cannabis strain that could be formulated into standardized and
reproducible doses is not currently available.

3. There is a lack of accepted safety for use of marijuana under medical
supervision.

Currently, there are no FDA-approved marijuana products. The HHS also concluded that
marijuana does not have a currently accepted medical use in treatment in the United
States or a currently accepted medical use with severe restrictions. According to the
HHS, the FDA is unable to conclude that marijuana has an acceptable level of safety in
relation to its effectiveness in treating a specific and recognized disorder due to lack of
evidence with respect to a consistent and reproducible dose that is contamination free.
The HHS indicated that marijuana research investigating potential medical use should
include information on the chemistry, manufacturing, and specifications of marijuana.
The HHS further indicated that a procedure for delivering a consistent dose of marijuana
should also be developed. Therefore, the HHS concluded that marijuana does not have
an acceptable level of safety for use under medical supervision.REFERENCES
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These Officials of the States may be standing before the Federal Courts trying to give
an explanation as to the authority they were relying upon in giving aid and comfort
as a "Principle” to criminal acts against the United States:

18 U.S. Code § 2 - Principals

(a) Whoever commits an offense against the United States or aids, abets,
counsels, commands, induces or procures its commission, is punishable as
a principal.

(b) Whoever willfully causes an act to be done which if directly performed
by him or another would be an offense against the United States, is
punishable as a principal.

The marijuana laws of a state will not protect you from being charged with marijuana
federal crimes. Those marijuana laws of the states are not admissible in a Federal
Court.

What are you going to do with the following federal laws? Don't expect your City
Attorney or the Attorney General to come running to your aid on a federal indictment.
21 U.S. Code § 841 - Prohibited acts A

(a) Unlawful acts Except as authorized by this subchapter, it shall be
unlawful for any person knowingly or intentionally—

(1) to manufacture, distribute, or dispense, or possess with intent to
manufacture, distribute, or dispense, a controlled substance; or

(2) to create, distribute, or dispense, or possess with intent to
distribute or dispense, a counterfeit substance.

21 U.S. Code § 844 - Penalties for simple possession
(c) “Drug, narcotic, or chemical offense” defined

As used in this section, the term “drug, narcotic, or chemical
offense” means any offense which proscribes the possession,
distribution, manufacture, cultivation, sale, transfer, or the attempt
or conspiracy to possess, distribute, manufacture, cultivate, sell or
transfer any substance the possession of which is prohibited under
this subchapter.

21 U.S. Code § 846 - Attempt and conspiracy



Any person who attempts or conspires to commit any offense defined in
this subchapter shall be subject to the same penalties as those prescribed
for the offense, the commission of which was the object of the attempt or
conspiracy.

21 U.S. Code § 856 - Maintaining drug-involved premises

(a) Unlawful acts Except as authorized by this subchapter, it shall be
unlawful to—

(1) knowingly open, lease, rent, use, or maintain any place, whether
permanently or temporarily, for the purpose of manufacturing,
distributing, or using any controlled substance;

(2) manage or control any place, whether permanently or
temporarily, either as an owner, lessee, agent, employee, occupant,
or mortgagee, and knowingly and intentionally rent, lease, profit
from, or make available for use, with or without compensation, the
place for the purpose of unlawfully manufacturing, storing,
distributing, or using a controlled substance.

18 U.S. Code § 3 - Accessory after the fact

Whoever, knowing that an offense against the United States has been
committed, receives, relieves, comforts or assists the offender in order to
hinder or prevent his apprehension, trial or punishment, is an accessory
after the fact.

Except as otherwise expressly provided by any Act of Congress, an
accessory after the fact shall be imprisoned not more than one-half the
maximum term of imprisonment or (notwithstanding section 3571) fined
not more than one-half the maximum fine prescribed for the punishment
of the principal, or both; ...

Be forewarned that you are not Bill and Hillary Clinton. YOU DON'T OWN THE U.S.
JUSTICE DEPARTMENT and you will not be treated as being above the law. You
have been forewarned that the U.S. Justice Department under a Donald Trump
administration will vigorously enforce the Marijuana Laws of the United States. All
U.S. Attorneys of the Obama Administration will be "fired" and replaced with those
who have respect for our nation's Constitution and laws.

Under the mandate of 18 USC 4 (Misprision of felony) , this message is being
forwarded to the Office of U.S. Attorney for the District of Alaska.

"Whoever, having knowledge of the actual commission of a felony cognizable by
a court of the United States, conceals and does not as soon as possible make
known the same to some judge or other person in civil or military authority
under the United States, shall be fined under this title or imprisoned not more
than three years, or both."



Respectfully Submitted

Ao Wi Gopesy

Gordon Warren Epperly



From: Rita Wilson

To: Marijuana, CED ABC (CED sponsored)
Subject: RE: essential oil therapy

Date: Monday, August 08, 2016 3:31:11 PM
Attachments: Zoning 10001.pdf

Hello Cynthia,

Attached is the zoning information for R-3, my question is would this zoning be acceptable for a
manufacturing location?
Thank you for your help.

=ita Wilson

200 West 34th Avenue, Suite 687
Anchorage, AK 99503
Cell (907) 242-5000

rwilson@alaska.net

From: Marijuana, CED ABC (CED sponsored) [mailto:marijuana@alaska.gov]
Sent: Tuesday, July 05, 2016 4:29 PM

To: Rita Wilson; Marijuana, CED ABC (CED sponsored)

Subject: RE: essential oil therapy

Hi Rita,
You would need a marijuana product manufacturer’s license to legally conduct this activity. Thanks,

Cynthia Franklin, Director
Alcohol & Marijuana Control Office
907-269-0351

From: Rita Wilson [mailto:rwilson@alaska.net]
Sent: Friday, July 01, 2016 5:29 PM

To: Marijuana, CED ABC (CED sponsored)
Subject: essential oil therapy

Mr Calder,

| read the marijuana web page but did not find an answer to my question. Please forward this to the
appropriate person.

Question: | am interested in production marijuana aromatherapy essential oil. | would buy
marijuana from a licensed grower, convert it to oil ( in my kitchen) and sell it to licensed outlets.
Other than a business license, what regulation would this activity fall under?

Thank you for your consideration.

Rita Wilson

200 West 34th Avenue, Suite 687
Anchorage, AK 99503

Cell (907) 242-5000
rwilson@alaska.net


mailto:rwilson@alaska.net
mailto:marijuana@alaska.gov
mailto:rwilson@alaska.net
mailto:rwilson@alaska.net
mailto:rwilson@alaska.net
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ZONING DISTRICTS

Number of Minimum
Duwelling Lot Area
Units (square feet)
7 : 18,000
8 20,000

More than one principal structure

may be allowed on any lot or tract -

with an area of at least one acre,
provided the number of dwelling units
divided by lot area does not exceed
the maximum standard set forth in
the table in subsection F.1.c of this
section; otherwise, only a single prin-
cipal structure may be allowed on
any lot or tract.

2. In a cluster housing development
conforming to section 21.50.210, all
lots not part of the common area
shall have a minimum area and width
in accordance with that section.

Minimum yard requirements. Minimum
yard requirements are as follows:

1. Front yard: 20 feet.
2. Side yard: Five feet.
3. Rear yard: Ten feet.
4.

On lots in the R-2M district contain-
ing more than three dwelling units,
there shall be a minimum of 400
square feet of usable yard per dwell-
ing unit. No dimension of the usable
yard shall be less than ten feet.

Maximum lot coverage by all buildings.
Maximum lot coverage by all buildings is
40 percent, provided that a cluster hous-
ing development under section 21.50.210
shall conform to the maximum lot cover-
age requirements of that section.

Maximum height of structures. Except as
otherwise provided in this title, no portion
of a structure shall exceed 30 feet in
height. Accessory garages and carports
which are not an integral part of the
principal structure shall not exceed a max-
imum height of five feet less than the
maximum permitted height of the princi-
pal structure. All other accessory build-
ings shall not exceed 12 feet in height.

21.40.05"
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Signs. Signs may be allowed in connection
with any permitted use, subject to the .
provisions of the supplementary district
regulations.

Parking. Adequate off-street parking shall
be provided in connection with any per-
mitted use, as specified in section 21.45.080.

Loading facilities. Where applicable, off-
street loading facilities shall be provided
in accordance with the provisions of the
supplementary district regulations.
Landscaping.-On lots in the R-2M district
containing more than three dwelling units,
all areas not devoted to buildings, struc-
tures, drives, walks, off-street parking
facilities, usable yard area or other autho-
rized installations shall be planted with
visual enhancement landscaping. The land-
scaping shall.be maintained by the prop-
erty owner or his designee.

(GAAB 21.05.050.C; AO No. 77-355; AO No. 79-
13; AO No. 80-27; AO No. 80-42; AO No. 81-67(S"
AQO No. 82-54; AO No. 83-217; AO No. 84-52; A
No. 85-18; AO No. 85-21; AO No. 85-28; AO No.
85-78; AO No. 85-23; AO No. 85-91, 10-1-85; AO
No. 85-163; AO No. 86-19; AO No. 86-78; AO No.
86-90; AO No. 88-171(S-1), 12-31-88; AO No. 88-
147(S-2); AO No. 92-114; AO No. 98-53(S), § 3,
6-9-98; AO No. 99-49, § 3, 3-23-99; AO No. 99-62,

6, 5-11-99)

e

21.40.050 R-3 multiple-family residential dis-

trict.

The following statement of intent and use
regulations shall apply in the R-3 district:

A.

AMC 21.40—15

Intent. The R-3 district is intended to
include urban and suburban single-fam-
ily, two-family and multiple-family resi-
dential uses with medium population den-
sities, and uses and structures required to
serve governmental, educational, reli-
gious, noncommercial recreational and
other needs of such areas. The regulations
and restrictions in the R-3 district are
intended to protect, preserve and enhance
the primarily residential character of tf

district.

T
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B. Permitted principal uses and structures.
Permitted principal uses and structures
are as follows:

1.

10.

11.

Supp. No. MA 7

Single-family dwellings. More than
one principal structure may be al-
lowed on any lot or tract.

Two-family dwellings. More than one
principal structure may be allowed
on any lot or tract.

Multiple-family dwellings. More than
one principal structure may be al-
lowed on any lot or tract.

Public, private and parochial aca-
demic elementary schools.

High schools with primarily aca-
demic curricula, provided that prin-
cipal access to such schools shall be
directly from a street of class I or
greater designation upon the official
streets and highways plan.

Parks, playgrounds and playfields,
and municipal buildings and uses in
keeping with the character and re-
quirements of the district.

Public branch libraries.
Day care and family residential care.
Roominghouses.

Churches, to include any place of
religious worship, along with their
accessory uses, including, without
limitation, parsonages, meeting rooms
and child care provided for persons
while they are attending religious
functions, but excluding day care
uses, which shall be permitted only
if they are otherwise allowed in ac-
cordance with this title. Use of church
buildings other than the parsonage
for the purpose of housing or provid-
ing shelter to persons is not permit-
ted except as otherwise allowed in
this title.

With a permitted non-residential use
or residential use of 6 dwelling units
or more as a secondary and subordi-
nate use and as specified in the

AMC 21.40—16

supplementary district regulations,
antennas without tower structures,
type 1, 3, local interest towers and
type 4 tower structures and anten-
nas.

Permitted accessory uses and structures.
Permitted accessory uses and structures
are as follows:

1.

Home occupations, subject to provi-
sions of the supplementary district
regulations. .

Noncommercial greenhouses, gar-
dens, storage sheds, garden sheds
and toolsheds, and private barbecue
pits.

Private garages.

Private storage in yards of noncom-
mercial equipment, including non-
commercial trucks, boats, aircraft,
campers or travel trailers, in a safe
and orderly manner and separated
by at least five feet from any prop-
erty line.

Family care.

Keeping honey bees, Apis mellifera,
in a manner consistent with the re-
quirements of all titles of this Code.
Colonies shall be managed in such a
manner that their flight path to and
from the hive will not bring them
into contact with people on adjacent
property. To accomplish this, colo-
nies shall be:

a. At least 25 feet from any lot
line not in common ownership;
or

b. Oriented with entrances facing
away from adjacent property;
or

c. Placed at least eight feet above
ground level; or

d. Placed behind a fence at least
six feet in height and extending
at least ten feet beyond the
hive in both directions.





ZONING DISTRICTS

No more than four hives shall be
placed on lots smaller than 10,000
square feet.

Bed and breakfast with three or less
guestrooms.

Bed and breakfast with four
guestrooms only by administrative
site plan review. '

D. Conditional uses. Subject to the require-
ments of the conditional use standards
and procedures of this title, the following

uses
1.

10.

11.

12.

Supp. No. MA 7

may be permitted:

Nursing homes, convalescent homes
and similar institutional uses.

Utilities substations.

Mobile home parks on sites of at
least two acres.

Off-street parking spaces or struc-
tures.

Museums, historical and cultural ex-
hibits, aquariums and the like.

Camper parks.
Convenience establishments.

Private clubs and lodges. Uses in-
volving the sale, dispensing or ser-
vice of alcoholic beverages may be
permitted by conditional use only.

Planned unit developments.

Natural resource extraction on tracts
of not less than five acres.

The outdoor harboring or keeping of
dogs, animals and fowl in a manner
consistent with the requirements of
all titles of this Code. Paddocks, sta-
bles or similar structures or enclo-
sures which are utilized for the keep-
ing of animals other than dogs shall
be at least 100 feet from any lot line.

Privately owned neighborhood com-
munity recreation centers in keep-
ing with the character and require-
ments of the district, provided the
center is oriented to a particular
residential subdivision or housing

13.
14.
15.

16.
17.

18.

19.

21.40.07"
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project and that the uses within are
delineated as conditions to approval.

Quasi-institutional houses.
Twenty-four-hour child care facility.

Roof mounted satellite dishes greater
than 1 meter in diameter on residen-
tial structures or structures acces-
sory to a residential use (except sat-
ellite dishes up to two meters in
diameter may be used-until Decem-
ber 31, 2002).

Snow disposal sites.

Computer aided learning center max-
imum useable area of 1,000 square
feet operated or sponsored by a gov-
ernmental agency for economically
disadvantaged individuals.

Family self sufficiency service office
maximum usable area of 1,500 square
feet.

Community interest and local inte
est towers that do not meet the su,.
plementary district regulations.

E. Prohibited uses and structures. The follow-
ing uses and structures are prohibited:

1.

Storage or use of mobile homes ex-
cept as provided in this section.

Quonset huts.

Any use which causes or may reason-
ably be expected to cause excessive
noise, vibration, odor, smoke, dust or
other particulate matter, toxic or nox-
ious matter, humidity, heat or glare
at or beyond any lot line of the lot on
which it is located. The term "exces-
sive" is defined for the purpose of
this subsection as to a degree exceed-
ing that generated by uses permit-
ted in the district in their customary
manner of operation, or to a degree
injurious to the public health, safety,
welfare or convenience.

F. Minimum lot requirements.

1.

AMC 21.40—17

Except as provided in subsection 2 ~
this subsection, a lot shall have t.
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G.

Use

Single-family

Two-family

Three- and four-

family

Five or more fami-

lies

ANCHORAGE MUNICIPAL CODE

following minimum area and width:

Lot Ares Lot

(square Width
Use feet) (feet)
a. Single-family dwell-
ing 6,000 50
b. Two-family dwelling 6,000 50
e Three- and four-fam-
ily dwellings 6,000 50
d Five or more fami- 8,500, plus 1,000
lies square feet for each
dwelling unit in ex-
cess of 6 7%

2. In a cluster housing development
conforming to section 21.50.210, a
lot that is not part of the common
area shall have a minimum area and
width in accordance with that sec-
“tion.

Minimum yard requirements. Minimum

yard requirements are as follows:

Front Side Rear Usable Yard
Yard® Yard Yard (per dwelling
(feet) (feet) (fest) unit)
b6 10 N/A
5 10 N/A

10 20 400 square foet

8 B 8B

10 20 400 square feet

No dimension of the usable yard shall be less than
ten feet.

*See supplementary district regulations for addi-
tional setback requirements.

Maximum lot coverage by all buildings.
Maximum lot coverage by all buildings is
40 percent, provided that a cluster hous-
ing development under section 21.50.210
shall conform to the maximum lot cover-
age requirements of that section.

Maximum height of structures. Except as
otherwise provided in this title, no build-
ing or structure shall exceed 35 feet in
height.

Signs. Signs may be allowed in connection
with any permitted use, subject to the
provisions of the supplementary district
re tions.

Parking. Adequate off-street parking shall
be provided in connection with any per-
mitted use, as specified in section 21.45.080.

L. Loading facilities. Where applicable, off-
street loading facilities shall be provided
in accordance with the provisions of the
supplementary district regulations.

M. Landscaping. All areas not devoted to
buildings, structures, drives, walks, off-
street parking facilities, usable yard area
or other authorized installations shall be
planted with visual enhancement land-
scaping. The landscaping shall be main-
tained by the property owner or his des-
ignee. el _

(GAAB 21.05.050.D; AO No. 77-355; AO No. 80-
27; AO No. 80-42; AO No. 81-67(S); AO No. 82-54;
AO No. 83-218; AO No. 84-52; AO No. 85-18; AO
No. 85-21; AO No. 85-23; AO No. 85-28; AO No.
85-78; AO No. 85-91, 10-1-85; AO No. 85-163; AO
No. 86-19; AO No. 86-78; AO No. 86-90; AO No.
88-171(S-1), 12-31-88; AO No. 88-147(S-2); AO
No. 92-114; AO No. 96-131(S), § 2, 10-22-96; AO
No. 99-62, § 7, 5-11-99)

21.40.060 R-4 multiple-family residential dis-
trict.

The following statement of intent and use
regulations shall apply in the R-4 district:

A. Intent. The R-4 district is intended to
include urban multiple-family dwelling
uses with medium to high residential den-
sities, and uses and structures required to
serve governmental, educational, reli-
gious, noncommercial recreational and
other needs of such areas. The regulations
and restrictions in the R-4 district are
intended to protect, preserve and enhance
the primarily residential character of the

B. Permitted principal uses and structures.
Permitted principal uses and structures
are as follows:

1. Single-family dwellings. More than
one principal structure may be al-
lowed on any lot or tract.

2. Two-family dwellings. More than one

principal structure may be allowed
on any lot or tract.

Supp. No. MA 7 : AMC 21.40—18
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10.
11.

12.

Supp. No. MA 7

Multiple-family dwellings. More than
one principal structure may be al-
lowed on any lot or tract.

Hotels, motels and motor lodges on
sites with a minimum area of 14,000
square feet, provided that principal
access to such uses shall be directly
from streets of class I or greater
designation as indicated on the offi-
cial streets and highways plan. Any
use involving sale or dispensing or
service of alcoholic beverages may be
permitted by conditional use only.

Public, private and parochial aca-
demic elementary schools.

High schools with primarily aca-
demic curricula, provided that prin-
cipal access to such schools shall be
directly from a street of class I or
greater designation upon the official
streets and highways plan.

Parks, playgrounds and playfields,
and municipal buildings and uses in
keeping with the character and re-
quirements of the district.

Public branch libraries.
Family residential care and day care.
Roominghouses.

Private clubs and lodges. Any use
involving sale or dispensing or ser-
vice of alcoholic beverages may be
permitted by conditional use only.

Churches, to include any place of
religious worship, along with their
accessory uses, including, without
limitation, parsonages, meeting rooms
and child care provided for persons
while they are attending religious
functions, but excluding day care
uses, which shall be permitted only
if they are otherwise allowed in ac-
cordance with this title. Use of church
buildings other than the parsonage
for the purpose of housing or provid-
ing shelter to persons is not permit-
ted except as otherwise allowed in
this title.

AMC 21.40—19

13.

With a permitted non-residential use
or residential use of 6 dwelling units .
or more as a secondary and subordi-
nate use and as specified in the
supplementary district regulations,
antennas without tower structures,
type 1, 3, local interest towers and
type 4 tower structures and anten-
nas.

Permitted accessory uses and structures.
Permitted accessory uses-and structures
are as follows:

1.

o2

Home ‘occupations, subject to provi-
sions of the supplementary district
regulations. i
Noncommercial greenhouses, gar-
dens, storage sheds, garden sheds
and toolsheds, and private barbecue
pits. o
Private garages.
Private storage in yards of noncom-
mercial equipment, including non-
commercial trucks, boats, aircra
campers or travel trailers, in a sa.__
and orderly manner and separated
by at least five feet from any prop-
erty line.
For hotels, motels or motor lodges
having 20 or more rental units, per-
sonal and professional service estab-
lishments and restaurants which are
clearly incidental to the operation of
the permitted principal use.
Family care.
Keeping honey bees, Apis mellifera,
in a manner consistent with the re-
quirements of all titles of this Code.
Colonies shall be managed in such a
manner that their flight path to and
from the hive will not bring them
into contact with people on adjacent
property. To accomplish this, colo-
nies shall be:

a. At least 25 feet from any lot
line not in common ownership;
or

b. Oriented with entrances facing
away from adjacent proper’
or —






From: Shamrock Security Services

To: Marijuana, CED ABC (CED sponsored)
Subject: Alarm system question

Date: Sunday, August 07, 2016 2:22:05 PM
Hello,

I was wondering if you have a stand by power requirement for the video systemsin the recreational sales stores and
grow facitlites ? Here in Colorado its 4 hours.
Thank you
Pat Kelley


mailto:shamrocksecurity@earthlink.net
mailto:marijuana@alaska.gov

From: Shamrock Security Services

To: Marijuana, CED ABC (CED sponsored)
Subject: RE: Alarm company license requirements
Date: Friday, August 05, 2016 8:13:47 AM
Hello

If you read the attached emails you will see that | was working with a fellow named John and that he was leaving, |
am wondering how | would obtain a copy of al permitsissued for commercial grow establishments aswell as
commercial sales establishments, | an most likely returning to AK in the next couple weeks and would like to
contact these people while | am there, | am an Alaska native currently living in Colorado providing security services
to establishments such as these. Any help would be appreciated. | look forward to your response.

Pat Kelley
Shamrock Security Services

----- Original Message-----

>From: "Marijuana, CED ABC (CED sponsored)” <marijuana@al aska.gov>

>Sent: Jul 12, 2016 12:08 PM

>To: 'Shamrock Security Services <shamrocksecurity @earthlink.net>

>Subject: RE: Alarm company license requirements

>

>Pat,

>

>|'m just the guy who normally monitors and answers questions sent to this email address. marijuana@alaska.gov is
the resource for general questions not tied to a specific license, like yours. Y ou're correct that as a security provider
you would not be able to enter a marijuana establishment unless escorted, which would be the procedure here in
Alaska at thistime. We have an insanely small staff and no regulatory schemein place for those who support the
industry. If you need to visit a marijuana establishment to conduct business, you can be escorted according to our
rules. If you have questions in the future please don't hesitate to send them to this address. | will actually be leaving
my position with the state effective July 21, so it will likely be someone else monitoring this address. Good luck and
thanks for your questions and information.

>

>John Calder

>Administrative Officer

>Alcohol & Marijuana Control Office

>(907)-754-3427

>-----Origina Message-----

>From: Shamrock Security Services [mailto:shamrocksecurity @earthlink.net]

>Sent: Tuesday, July 12, 2016 4:17 AM

>To: Marijuana, CED ABC (CED sponsored)

>Subject: RE: Alarm company license requirements

>

>Hi John,

> Thanks for the speedy reply.

>| have read the requirements and as written, The license only applies to people who are employed by the
establishment and handle product. The way your law iswritten it doesn't provide for service providersto either enter
or work in the building unless they are employed by the facility. That means no security provider/or contractors can
do service cals or installations at alicensed operating outlet. | live in Colorado, Born in Fairbanks and | provide
security for many many locations here in Colorado. WE as vendors either get licensed through the state so we can
walk freely in these facilities or we are escorted by an employee with a special badge. | am strongly considering
coming "home" in light of your new laws and business opportunities like you have never seen. The chaos going on
in the lower 48 is enough to finally drive me out. | just got home from Alaska last week and had an excellent time
there as usua and actually did some research on how you folks were progressing. | see that you have modeled some
of your laws after ours and while not perfect have worked well for us with some growing pains. | have provided
security for 36 years and am well versed in these establishments. Thanks John for your help, Like anything,


mailto:shamrocksecurity@earthlink.net
mailto:marijuana@alaska.gov
mailto:shamrocksecurity@earthlink.net

Legidation and rules are hard to sift through for the commoner like me.

> Thejury isstill out for me on legalization and its effects on Colorado. WE have been FLOODED with people
moving here, Some good who want to contribute and others not so good as they just want to suck off the system.
Our violent crime dropped as well as domestic violence, However, WE have had a spike in cannabis use with kids,
However, Likeliquor and all the glitter it provided it will taper off to alower level. Tax revenue isthrough the roof
and abig help to the repair of dilapidated school buildings and infrastructure. WE have had issues with visitors and
edibles, In Denver they have bill boards warning people about edibles and there effects. They eat some, wait a half
hour and then when they don't feel anything they take more and some end up in the emergency room basically
freaking themselves out. No one dies from it but they go alittle nuts with this new found feeling. Just aword of
caution to you folks. John are you the person | should direct questions too in the future or is there someone elsein a
position to better answer questions as they arise ?

>Thanks again for your time

>Pat Kelley

>-----Origina Message-----

>>From: "Marijuana, CED ABC (CED sponsored)" <marijuana@al aska.gov>

>>Sent: Jul 11, 2016 4:23 PM

>>T0: 'Shamrock Security Services <shamrocksecurity @earthlink.net>

>>Subject: RE: Alarm company license requirements

>>

>>Mr. Kelley,

>>

>>The State's regulations make no requirements of private alarm companies. The requirements pertain only to
licensee's. Please reference 3 AAC 306.700 which contains requirements of all licensees, including security
requirements.

>>

>>https://www.commerce.al aska.gov/web/Portal s/9/pub/M CB/StatutesA ndRegul ations/3A A C306. pdf
>>

>>

>>

>>John Calder

>>Administrative Officer

>>Alcohol & Marijuana Control Office

>>(907)-754-3427

>>

>>

>>-----Origina Message-----

>>From: Shamrock Security Services [mailto:shamrocksecurity @earthlink.net]

>>Sent: Monday, July 11, 2016 1:59 PM

>>To: Marijuana, CED ABC (CED sponsored)

>>Subject: Alarm company license requirements

>>

>>Hello Mr. Calder,

>> | am hoping you can help me out and point mein the right direction for any and all requirements for alarm
company licensing for the cannabis industry. Thank you in advance for your time.

>>Pat Kelley

>>Shamrock Security Services

>


https://www.commerce.alaska.gov/web/Portals/9/pub/MCB/StatutesAndRegulations/3AAC306.pdf
mailto:shamrocksecurity@earthlink.net

From: Emily Files

To: Marijuana, CED ABC (CED sponsored)
Subject: status of Skagway applications

Date: Wednesday, August 03, 2016 1:25:20 PM
Hello,

Can you please tell me whether these marijuana business license
applications have been approved? And if not, what their statuses are?

- 10141 1015840 COYOTE AND TOAD'S GARDEN, LLC
- 10149 1032810 REMEDY SHOPPE

Thank you!

Emily Files
Reporter

KHNS Radio
907-766-2020 x.6
907-983-2853 x.6


mailto:reporter@khns.org
mailto:marijuana@alaska.gov

From: Jeremiah Emmerson

To: Marijuana, CED ABC (CED sponsored)
Subject: Statement Regarding Seeds..
Date: Wednesday, August 03, 2016 12:29:10 PM
Attachments: logo2.png

Seeds.pdf

Please review attached statement.

Warm Regards,

Jeremiah Emmerson
Executive Director & Chairman

ASCA¥

ALASKA SMALL CULTIVATORS ASSOCIATION™

This email has been checked for viruses by Avast antivirus software.
www.avast.com
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ALASKA SMALL CULTIVATORS ASSOCIATION

July 27, 2016

On behalf of the Alaska Small Cultivators Association we would like to inquire as to where
AMCO stands on AS 17.38.070(b)(6) which allows a licensed cultivator to obtain seeds or
immature marijuana plants from a person 21 years of age or older. It does not say “purchase”,
but “receive”.

Please see below:

Sec. 17.38.070. Lawful operation of marijuana-related facilities.

(b) Notwithstanding any other provision of law, the following acts, when performed by a
marijuana cultivation facility with a current, valid registration, or a person 21 years of age or
older who is acting in his or her capacity as an owner, employee or agent of a marijuana
cultivation facility, are lawful and shall not be an offense under Alaska law or be a basis for
seizure or forfeiture of assets under Alaska law:

(1) Cultivating, manufacturing, harvesting, processing, packaging, transporting, displaying,
storing, or possessing marijuana;

(2) Delivering or transferring marijuana to a marijuana testing facility;

(3) Receiving marijuana from a marijuana testing facility;

(4) Delivering, distributing, or selling marijuana to a marijuana cultivation facility, a marijuana
product manufacturing facility, or a retail marijuana store;

(5) Receiving or purchasing marijuana from a marijuana cultivation facility; and

(6) Receiving marijuana seeds or immature marijuana plants from a person 21 years of age or
older.

One interpretation that has come from AMCO staff is that section (6) is referring to a cultivation
facility in which the facility representative is 21 years of age, but section (5) specifically
addresses cultivation facilities. Section (6) specifically addresses persons over 21 years of age.
Section (6) also indicates no purchase or sale, but merely “Receiving marijuana seeds or
immature marijuana plants...”

AS 17.38.020(c) permits a person 21 years of age or older to give one ounce or less of
marijuana and up to 6 immature marijuana plants to a person 21 years of age or older. The
intent of AS 17.38.070(b)(6) is referring to AS 17.38.020(c) in allowing a transfer of seeds or
plants from someone 21 or older to a licensed cultivation facility.

As provided in Sec. 17.38.020. Personal use of marijuana.





Notwithstanding any other provision of law, except as otherwise provided in this chapter, the
following acts, by persons 21 years of age or older, are lawful and shall not be a criminal or civil
offense under Alaska law or the law of any political subdivision of Alaska or be a basis for
seizure or forfeiture of assets under Alaska law:

(a) Possessing, using, displaying, purchasing, or transporting marijuana accessories or one
ounce or less of marijuana;

(b) Possessing, growing, processing, or transporting no more than six marijuana plants, with
three or fewer being mature, flowering plants, and possession of the marijuana produced by the
plants on the premises where the plants were grown;

(c) Transferring one ounce or less of marijuana and up to six immature marijuana plants to a
person who is 21 years of age or older without remuneration;

(d) Consumption of marijuana, except that nothing in this chapter shall permit the consumption
of marijuana in public; and

(e) Assisting another person who is 21 years of age or older in any of the acts described in
paragraphs (a) through (d) of this section.

Why does AMCO view the transfer of seeds or immature plants from a person 21 or over to a
licensed cultivator as an unacceptable practice when AS 17.38 grants the ability to do this?

A lack of understanding of the cannabis industry by those creating its’ regulations causes
difficulty for both the industry and those regulating the industry. A diverse genetic pool is crucial
to the success of the states licensed cultivators and the industry as a whole. Limiting the ability
to obtain new strains will devastate the success of this new industry and undermine the
enormous amount of time and energy spent creating the structure. Recreational marijuana is
now legal in this state, therefore there is no justified reason to believe that an individual 21 or
over who is exercising their right given in AS 17.38.020(b) is giving illegal marijuana to a
licensed cultivator, who is exercising their right given in AS 17.38.070(b)(6). We understand all
seeds or plants must be logged into Metrc immediately upon receiving them.

We request that the intent of AS 17.38.070 is recognized and respected as written.
We thank you for your time,

Alaska Small Cultivators Association, Board of Directors






From: Keith Searles

To: Marijuana, CED ABC (CED sponsored)
Subject: Broken links on License Application Update
Date: Wednesday, August 03, 2016 11:35:20 AM

Here'salist of the broken links to the public notices on the license applications 7-26 update. |
appreciate your getting the last batch fixed so promptly.

10780 Thislink first appeared in the 7-20 update
10781 These links are new as of 7-26

10782

10783

10784

10785

10786

Keith Searles

www.DenaliSmoke.com
kasearl denalismoke.com
907-960-9069


mailto:kasearles@denalismoke.com
mailto:marijuana@alaska.gov
http://www.denalismoke.com/
mailto:kasearles@denalismoke.com

From: Dan Shelton

To: Marijuana, CED ABC (CED sponsored)
Subject: Processor Licensee Data
Date: Wednesday, August 03, 2016 9:11:49 AM

Good Morning,

| am looking for information regarding licensed marijuana processorsin Alaska. Isthere an
excel spreadsheet available which shows the company name, location, license type and phone
number? Can you forward me said list, or guide meto it on your website? | appreciate your
assistance.

Regards,
Daniel Shelton
904.327.6598


mailto:dan.shelton@aptiaengineering.com
mailto:marijuana@alaska.gov

From: John S Nemeth

To: Marijuana, CED ABC (CED sponsored)
Subject: METRC Question

Date: Wednesday, August 03, 2016 8:23:57 AM
Attachments: PastedGraphic-1.tiff

Hello,

Does every owner on the license need METRC credentials?
Once owner/s pass test is that good enough to get credentials for multiple licenses?
Thank you!

John

The contents of this e-mail message and any attachments are confidential and are
intended solely for addressee. The information may also be legally privileged. This
transmission is sent in trust, for the sole purpose of delivery to the intended recipient.
If you have received this transmission in error, any use, reproduction or dissemination
of this transmission is strictly prohibited. If you are not the intended recipient, please
immediately notify the sender by reply e-mail or phone and delete this message and
its attachments, if any.


mailto:john@thcalaska.com
mailto:marijuana@alaska.gov





From: Trish

To: Marijuana, CED ABC (CED sponsored)
Subject: MEDICAL MARIJUANA.
Date: Tuesday, August 02, 2016 5:28:42 PM

| DON'T UNDERSTAND WHY WE DON’T HAVE MEDICAL MARIJUANA DISPENSARIES ! All the
other states who have legalized marijuana . Most of those people who need it or disabled, or
seniors like me. We wont be able to afford to buy from the stores, we also cant afford the
electric bill that comes along with growing it. Alaska has fought this so long. Its unbelievably
ridiculous that all this time and we still don’t have stores. When other states voted in, and got
everything together in 6 months. My friend in Oregon tells me how little he pays for his
medical marijuana, and he lives on so little. You are making us going to have to deal with the
black market. Every store could have a medical dispensers with there recreational stores. |
want to know how this can get on a bill and be passed. In one more year Half of America will
be over 60, we seniors her want medical marijuana's dispensaries.This is so unfair of this state

to help disabled and seniors..........

Trish H.


mailto:YELLOWROSE@gci.net
mailto:marijuana@alaska.gov

From: olayemi o0jo

Subject: New Product

Date: Tuesday, August 02, 2016 3:18:07 AM
Attachments: 1 warning.txt

Hello,

Pls find attached and inform us how soon we can get it, also send us invoice and confirm if
bank account in the attachment can be used for your down payment. Thank u.


mailto:paddypatto@gmail.com

The State of Alaska Mcafee Mail Security for Microsoft Exchange scanners identified a problem with this message or attachment.

BLOCKED FILE ALERT



A file has been blocked due to the 'Filter Binaries and Executables' rule.

Context: 'Details.exe'



Ticket Number: '087c-57a0-816e-0004'



If you have questions about this message, contact your local or departmental IT support staff. If you don't know who that is, you can look here: http://doa.alaska.gov/ets/dedpa.html.  



To send them a useful copy of the email that you have a question about, open it in Outlook and forward it as an attachment by pressing Ctrl-Alt-F and sending it to them.  Your department IT staff can escalate issues to Enterprise Technology Services using contact information at http://doa.alaska.gov/ets/serviceDesk/help.html.


From: Mark Oppegaard

To: Marijuana, CED ABC (CED sponsored)
Subject: Completeness review/AMCO Licence #10509
Date: Monday, August 01, 2016 4:55:14 PM

Hi, Could you tell me how long the completeness review takes?
In other words:

When / how do | get acopy of my "Completed Application” as per requested by MOA Special
Land Use Permit application?

Thanx in advance for any and al direction.

Mark Oppegaard

DBA House Opllc
AMCO Licence #10509
907.529.6234


mailto:houseopllc34@gmail.com
mailto:marijuana@alaska.gov
tel:907.529.6234

From: Eranklin, Cynthia A (CED)

To: stan hill; pmlynarik@soldotna.org
Cc: Marijuana, CED ABC (CED sponsored)
Subject: RE: Marijuana and your stance

Date: Friday, July 29, 2016 2:12:01 PM
Stan Hill,

In response to the parts of this email that pertain to me, | have the following to offer:

1)

2)

I did reply on July 1 to all of the officials and legislators you emailed with the following

response:
“The objection to License 10565 will be included and forwarded to the board with the application. The
application is currently in Initiated Status, which means that the applicant has not even paid their fees and
their application is not under review by the AMCO team yet. However, we will preserve the objection (and
any others we receive) and in the event that the application moves forward through under review, to
complete, and ultimately to the board for its consideration the objection and correspondence will be part
of the tab for the board to review concerning that license. For everyone’s information, we have received 8
objections to date on this license application.

| don’t have any assistants | can task with grunt work or any other types of work. | have a set
of specific employees who work on licensing, enforcement and administration. Our staff is
nowhere nearly large enough to handle the assignment given us. In addition, because so
many of the folks who contact us reflect the attitude that is rife throughout your email,
namely that we are incompetent at best and lazy at worst, | am fighting the very real
probability that | will lose the staff | have in a hiring freeze environment. Why would anyone
want to work here when both the applicants and the general public like you are rude to us
every day?

Anyone can object. The 30 days deadline in the regulation is not very clear. We are
attempting to interpret new regulations for a new industry, reporting to a new board and
working with applicants who are new to business and distrustful of government. We are
going to bring the objections to the board, who will undertake the difficult decisions of
whether to hold a hearing on objections, how much weight to give them, and engage in a
determination of timeliness. As indicated by my email above, we do consider the objections
we received prior to July 1 timely and are keeping them for the point in time when License
10565 is brought to the board. I am not the board and cannot tell you how much weight
your objection or those of your neighbors will carry with the board when they consider the
application.

You can glibly say | do not care or my staff does not care, but in fact, we do care. We are
trying our best to do outstanding work for the state in a difficult environment with a new
board creating an industry around a substance that is illegal at the federal level. Frankly,
letters such as yours, with accusations such as the ones you make, are discouraging and are
likely to result in less effective regulation as our experienced staff drifts away because they
are being attacked and accused from all sides. While | understand your frustration, | frankly
do not understand attempting to solve your issues in this manner.


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=CAFRANKLINEAC
mailto:akstanhill@gmail.com
mailto:pmlynarik@soldotna.org
mailto:marijuana@alaska.gov

5) Did you submit public comment on the regulations last year when they were being crafted?
Changing the rules in the manner you suggest is not a matter of waving a wand. The
regulations are promulgated under the Administrative Procedure Act. We went out of our
way to make the process as public and transparent as possible throughout 2015 as we
worked on the rules. We were worried because so much of the comment was from folks
who stood to profit from the industry and we wondered and discussed where the public and
those with health and safety concerns were. My guess is that you never read or participated
in anything related to marijuana until you perceived it might affect you personally. Ours is a
system that requires a person with an interest in a subject to keep themselves apprised, and
there is only so much we can do in the form of public information and education. Our
website is an extensive resource with multiple answers to questions about the application
process.

6) As of today, July 29, 2016, License #10565 is still in Initiated status. This means that the
applicant has not paid fees, has not transmitted paperwork in full, and the application is not
in a status that would cause our extremely limited staff to begin reviewing it. In fact, it
appears from my review that nothing has happened with the application since it was
initiated on June 6, 2016. This means it is not ready to be placed on a board meeting and any
objections we receive will be held until such time that the application is reviewed and
completed.

Thank you for your comments. | am forwarding them to our general marijuana mailbox which is
transmitted to the board at each meeting. | am not copying Mr. Armstrong with my reply as he is
with the press and | do not believe it is professional to copy the press with our everyday business.

Cynthia Franklin, Director
Alcohol & Marijuana Control Office
907-269-0351

From: stan hill [mailto:akstanhill@gmail.com]
Sent: Friday, July 29, 2016 1:04 PM

To: pmlynarik@soldotna.org

Cc: michael armstrong; Franklin, Cynthia A (CED)
Subject: Marijuana and your stance

Peter

Read yesterday's article in ADN on your involvement with Pot on the Kenai
Peninsula. | congratulate you on your efforts and hope you succeed.

Up until a month ago Marijuana was nothing | thought about. | knew it had
been legalized in Alaska (I voted no) but beyond that didn't think it would
have any impact on me.



Boy, | could not have been more wrong.

The article | read states that you are "The new chairman of the state board
tasked with regulating Alaska's fledgling marijuana "

That would mean you are the main "go to" guy.Therefore | have decided to reach
out to you.

About a month ago a public notice appeared on a building in my subdivision.
See attached photo.

Since that time | have been very involved in working with the owners of properties in
the Plumb Bluff Estates subdivision where the premises of the proposed action is
located, various elected officials, and most of all your licensing agency. We are a 56
lot subdivision in Happy Valley and have a Homeowners Association. | am serving as
the President of the Homeowners Board of Directors. And, as such, have taken it
upon myself to do all | can to stop this business from opening in our subdivision.

| am now of the opinion that | am dealing with not only bureaucrats but also with a
seriously flawed system that favors the applicants and puts the "protesters" at a
disadvantage. | will be sending you more documents on that later. Right now | want to
explain why | say your system is seriously flawed. It is slanted towards helping the
applicants while penalizing the residents of the area who file protests. This could be
because no Tax dollars will be rolling in until we can get some of these businesses
going. Then again, maybe not. Just saying.

1. Asyou can see the photo clearly indicates that this posting does not conform
to the requirements of 3 AAC 306.025 Application requirements. Unless one

wants to interpret "An 8 inch by 10 inch notice on the door of a premise
located 50 feet from the road which would require trespassing to read"
as being conspicuous. Your word not mine.

2. For license application 10525 NONE of the requirements were met. The notice
was posted on about 8 June. We found it about 2 weeks later. We checked to
see if the other requirements were met and found nothing to indicate they had
been. No other posting nearby, no notice in the Homer newspaper, etc. | sent
an email to the licensing authority pointing out that this notice was not in
compliance and requested an extension. That was about 23 June. The silence
from the licensing agency has been deafening. NO reply. Not even an
acknowledgment. What was surprising is that | sent in a protest for my wife
and it bounced the next day because it didn't come up to your standards. That
was before | knew the proper procedures. We fixed it and sent it back. So, why
is it OK for the applicants to ignore your requirements but not the protesters?
You allow them to skirt your regulations while hammering us immediately.

2. | sent the following email to Cynthia Franklin on 7 July. To date, | have been



ignored. But, during the same time period, Cynthia had enough time on her hands to
do an interview with Michael Armstrong of the Homer News, but not enough time to
either answer my email or send it on to someone to answer. The Homer News has
no skin in the game. |, along with all other residents, have considerable skin in the
game. Incidentally, | have included her in the CC block on this email.

2. Cindy
| know you are busy but | need some help.

You responded to one of our emails and | also called your number which
encouraged me to email with questions.

1. Because 10565 was not posted IAW your rules, I, as the president of
our homeowners association requested addl time. | never received an
answer. It was a legitimate request. What is status?

2. Some of the homeowners | represent asked me how does this process
work. What happens after the protest period is over. Will there be a
hearing. How long after is the license permitted or denied? | have no
answers for them. Any help on these issues | would appreciate.

3. How do we know you have received our protest since you don't ack
receipt?

4. Can you tell me total me of protests you have received?
5. Any help even if you just point me in the right direction would be nice

Thank you
Stan Hill

3. Pretty simple request, don't you think? Shouldn't take someone in the mix long
to answer. Now, your first re-action is probably "Cindy is in charge and is
busy”. | getit. But, back in the day, that being back when | worked all senior
folks had assistants that did the grunt work. The in-charge folks simply passed
on the low level work and said "take care of this". As far as | am concerned
your licensing agency doesn't care enough to answer simply requests. They
are above us. But, | am sure all applicants questions are answered forthwith.
Don't want to hold up potential tax dollars.

4. So, this is what we have. 4 applicants for a Marijuana Grow/retail operation in
Happy Valley. 1 lives in Homer, the other 3 in Anchorage. They want to grow
and sell weed but not in their back yard. No PROPER notification to the
residents of the area. Allowed to disregard the rules of notification without
reprisal while we, folks who actually live here, have to fight on and make sure
every | is dotted and every t is crossed. We communicate and get nothing in
response. Tell me that is not a flawed system.



Now as to what can be done.

Require at least one of the applicants to live within a quarter mile of the proposed
premises. If we have to suffer make them suffer along with us.

Require the applicants to mail certified notices to all residents who reside
within a mile radius of the proposed premises. In this electronic age that
would not be hard to do. An 8 inch by 10 inch notice on the door of a
premise located 50 feet from the road which would require trespassing to
read just don't cut it.

Make the applicants prove they have fulfilled the requirements of 3 AAC 306.025.
How you do that is up to you. But, please don't make us prove they didn't and when
we do don't ignore us.

Require the licensing agency to promptly answer questions. We don't know what the
hell is going on and would like to know. Many, if not most of us in this subdivision are
retired, have heavily invested in our property, live a rural/recreational lifestyle, and
don't want it ruined by a Marijuana farm retail store.

That's all for now. More to come. Just gettin started.

Respectfully but angered

Stan Hill



From: Charles eppolito

To: Marijuana, CED ABC (CED sponsored)
Subject: Question on permits

Date: Friday, July 29, 2016 9:52:58 AM
Hello,

Isthere away to model the application that was just approved in anchorage? Thank you !

Sent from my iPhone


mailto:ceppolito@hotmail.com
mailto:marijuana@alaska.gov

From: Marijuana, CED ABC (CED sponsored)

To: Jim Hunt; Marijuana, CED ABC (CED sponsored)
Subject: RE: Plane travel with grass
Date: Thursday, July 28, 2016 2:47:40 PM

Not applicable to Alaskain any way.
Thanks,

AMCO Staff

----- Original Message-----

From: Jim Hunt [mailto:sonofgjh@gmail.com]
Sent: Thursday, July 21, 2016 2:51 PM

To: Marijuana, CED ABC (CED sponsored)
Subject: Plane travel with grass

With avalid medical marijuana permit from Californiaisit legal to put marijuanain luggage on aflight from
Cdliforniato Hawaii?

Thanks for your reply


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=MARIJUANA622
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From: Angel Knapp

To: mayor@ci.fairbanks.ak.us; joy.huntington@ci.fairbanks.ak.us; pwalley@ci.fairbanks.ak.us;
bwgatewood@ci.fairbanks.ak.us; jmatherly@ci.fairbanks.ak.us; jerry.cleworth@ci.fairbanks.ak.us;
david.pruhs@ci.fairbanks.ak.us; vlawrence@fnsb.us; dhutchinson@fnsb.us; gsattley@fnsb.us; kdodge@fnsb.us;
Iroberts@fnsb.us; jdavies@fnsb.us; mcooper@fnsb.us; Trickey. April (GOV sponsored);
ddsnider@ci.fairbanks.ak.us; Bingham. Nanci (GOV _sponsored); mayor@fnsb.us

Cc: kspillman@fnsb.us; Marijuana, CED ABC (CED sponsored)

Subject: Concerns about Marijuana Cultivators/Sellers/Smoke Rooms 7.27.16
Date: Wednesday, July 27, 2016 5:23:52 PM

Hello All,

e Mayor Eberhart

e Mayor Kassel

e Fairbanks City Council

e Borough Assembly Members

e AMCO

e FNSB Planner — Kellem Spillman

RE: Concerns about Marijuana Cultivators/ Sellers/ Smoke Rooms
Werealize thisissue is new to everyone and thereis abig learning curve.

My husband and | own The Cutting Edge in the railroad industrial areain Fairbanks on Fox
Ave. between Florcraft and the HooDoo Brewery.

| called and spoke with Dave Pruhs and also spoke with him the City Council meeting this
week, | left avoicemail for Diane Hutchison (out of town until Friday), | left avoicemail for
Kathryn Dodge (have not heard back from her) and | spoke with Van Lawrence just afew
minutes ago. |’ ve called Tim Sullivan at the Alaska Railroad, | called and spoke with aman
named Joe at the AMCO office, he said they could not answer any questions over the phone
and that we would need to email all of our concernsto their email address. My husband and |
attended the City Council meeting this week and my husband spoke and voiced our concerns.

On a personal note, we did not vote for legalizing marijuana, but we realize the mgority that
voted, voted “YES” so now we have to deal with it.

Our concerns: How many more cultivators are going to be opening up shop in the railroad
industrial area? We currently have 11 business on this side of the railroad industrial area and 2
of the 11 are now marijuana cultivators and planning on becoming sellers with smoke rooms.
Everyone we spoke with so far - told us to speak with someone else, so now I’'m addressing all
of you. When we spoke with Kellem he stated to address the Borough Assembly members
about rezoning the lease lots or changing the zoning code to disallow marijuana usesin
general use zone. We are not able to attend the Borough Assembly meeting tomorrow, so
could you please add this to the agenda.

When we spoke to Tim Sullivan at the Railroad, his comment was “the railroad does not have
adog in thefight”, not the response | wanted to hear. The railroad security does not monitor
therailroad yard only the tracks. At onetime, | do believe they drove around the railroad area
several times aday, and they do need to do this again with the opening of these two new
facilities without raising our lease. The railroad owns al of thisland, we pay al of their
property tax and all of us own our own our buildings.

Also, we would like to know about an odor that will be released from both of these marijuana
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facilities...we get quite afog here now, especialy in the winter. Healthy?

I”’m sure none of you would appreciate a marijuana cultivator/seller/smoke room on either side
of your homes and/or in your neighborhood.

We have many concerns, some of those concerns are personal, so | will not get into our
personal concerns (unless any of you would like to listen, contact us directly).

We are not sure how it works with Liquor stores in Fairbanks, but you do not see them lined
up next door to one another. There needs to be an established distance between these facilities
so they don't al end up in one area of town. What happens when we go to retire and sell our
building? Our building will go down in valueif 10 of the 11 businessesin thisareaall grow
and sell Marijuana.

For the past 15 years, we have provided services to many locals and local businessesin town
and many tourist. We see that this could soon become something similar to ared light district!

We would appreciate, one of you getting back in touch with us and/or stopping by our shop.
We are open 8AM-6PM Mon. — Fri. and 9AM-1PM on Saturdays.

P.S. On aside note, we were appauled by how much time Frank Turney takes up at these city
council meetings. Excuse my language, but what a pain in the ass he is and he is abig waste of
our time. We don’t appreciate al his comments when folks are taking their turn speaking for
three minutes at atime. If he complained and then had some constructive solutions to his
complaints, then maybe it would be tolerable. Just voicing my opinion out loud. None of you
have to respond to this. Heis very disrespectful and has too much time on his hands.

Thank you for listening and we hope to hear back from one of you,
Angel & Mark Knapp

The Cutting Edge
1971 Fox Ave., Fairbanks, AK 99701
Phone & Fax: 1-907-452-7477

Web site:  http://www.markknappcustomknives.com/


http://www.markknappcustomknives.com/

From: Thomas Craig

To: Marijuana, CED ABC (CED sponsored)
Subject: Tab 14 MCB meeting 7/7-8/16

Date: Tuesday, July 26, 2016 12:15:07 PM
Hello,

We provide security solutions to the marijuanaindustry and want to stay up to date with
compliance. | noticed that the last meeting entailed security changes and |ooked up tab 14 but
there is no hyperlink. Can you update this or send me info about this? Or, i would be happy to
make an appointment with your staff to discuss the inspection process to ensure we get our
clients prepared appropriately for inspection.

Please feal freeto call or email!

Sincerely,

Thomas Craig
Security Sales Manager

907-980-0669
sales@cardosoits.com

www.cardosoits.com


mailto:sales@cardosoits.com
mailto:marijuana@alaska.gov
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From: Green Elephant

To: Marijuana, CED ABC (CED sponsored)
Subject: license 10315, switch to new

Date: Monday, July 25, 2016 1:29:53 PM
Hi Mr. Calder,

Would you please switch the status of the application for license 10315 from initiated to new? We'd like to add
another owner. | spoke with awoman in your office on the phone. She said we needed to request the application go
back to “new” status and then we could add the owner. She also said we'd only need to repost the public notice, and
not the advertisement. If thisis not correct, please advise.

Thanks for your help.

Best, Jennifer


mailto:greenelephantalaska@gmail.com
mailto:marijuana@alaska.gov

From: Mark Woodward

To: Marijuana, CED ABC (CED sponsored)
Subject: application problem
Date: Friday, July 22, 2016 2:27:22 PM

| live in Ketchikan and am applying for a store at these |atitude/longitude coordinates:

55.2030 N
131.3830 W

But when | type those in for the retail marijuana application it does not recognize the long. as
being in Alaskaand will not let me move on. What should | do?

-Mark


mailto:akmark21@gmail.com
mailto:marijuana@alaska.gov

From: Willard, Brian

To: Marijuana, CED ABC (CED sponsored)
Subject: Marijuana Advertising

Date: Friday, July 22, 2016 8:52:16 AM
John,

Good morning. | work with The News Tribune, which is a newspaper in Washington State.
We are a newspaper and advertising agency.

Coming up rather soon, | am working on a project with a marijuana event/show in
Anchorage. | am the specialist in this category here in WA, so | am quite familiar with the
advertising regulations here, but not in Alaska. Is there a document that you can point me
to that contains all of the advertising guidelines?

Thank you. | appreciate your time.

Brian Willard

"The man who stops advertising to save money is like the man who stops the clock to save
time". - Henry Ford

Brian J. Willard
L ocal Media Consultant: The News Tribune/ Gateway / Puyallup Herald / NW Guardian

Phone: 253.597.8257 | Cell: 253.777.7289


mailto:brian.willard@thenewstribune.com
mailto:marijuana@alaska.gov

From: Jim Hunt

To: Marijuana, CED ABC (CED sponsored)
Subject: Plane travel with grass
Date: Thursday, July 21, 2016 2:51:18 PM

With avalid medical marijuana permit from Californiaisit legal to put marijuanain luggage on aflight from
Cdliforniato Hawaii?

Thanks for your reply


mailto:sonofgjh@gmail.com
mailto:marijuana@alaska.gov

From: Marijuana Licensing (CED sponsored)

To: Marijuana, CED ABC (CED sponsored); "Cornell, Margaret@CDFA"
Subject: RE: data request

Date: Thursday, July 21, 2016 10:43:29 AM

Margaret,

I’'m sorry, the first email stating 388 was incorrect. The correct number is 214.

Thank you!
AMCO Staff

From: Marijuana, CED ABC (CED sponsored)

Sent: Thursday, July 21, 2016 9:54 AM

To: 'Cornell, Margaret@CDFA'; Marijuana, CED ABC (CED sponsored)
Cc: Marijuana Licensing (CED sponsored)

Subject: RE: data request

Looks to be about 214 Margaret! Best of luck!

John Calder

Administrative Officer

Alcohol & Marijuana Control Office
(907)-754-3427

From: Cornell, Margaret@CDFA [mailto:margaret.cornell@cdfa.ca.gov]
Sent: Thursday, July 21, 2016 8:25 AM

To: Marijuana, CED ABC (CED sponsored)
Cc: Marijuana Licensing (CED sponsored)
Subject: data request

Hello,

I’'m interested in knowing how many total applications you have received for cultivation licenses
only. If you don’t have an exact number, a good estimate will work for my needs.

Thanks very much and | appreciate any help that you can provide.
Sincerely,

Mawgawet Cornell

California Department of Food & Agriculture
Medical Cannabis Cultivation Program

2399 Gateway Oaks Drive, Suite 210
Sacramento, CA 95833

(916) 263-0376
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From: Marijuana, CED ABC (CED sponsored)

To: "Cornell, Margaret@CDFA"; Marijuana, CED ABC (CED sponsored)
Cc: Marijuana Licensing (CED sponsored)

Subject: RE: data request

Date: Thursday, July 21, 2016 9:54:14 AM

Looks to be about 214 Margaret! Best of luck!

John Calder

Administrative Officer

Alcohol & Marijuana Control Office
(907)-754-3427

From: Cornell, Margaret@CDFA [mailto:margaret.cornell@cdfa.ca.gov]
Sent: Thursday, July 21, 2016 8:25 AM

To: Marijuana, CED ABC (CED sponsored)

Cc: Marijuana Licensing (CED sponsored)

Subject: data request

Hello,

I’'m interested in knowing how many total applications you have received for cultivation licenses
only. If you don’t have an exact number, a good estimate will work for my needs.

Thanks very much and | appreciate any help that you can provide.
Sincerely,

Mawgawet Cornell

California Department of Food & Agriculture
Medical Cannabis Cultivation Program

2399 Gateway Oaks Drive, Suite 210
Sacramento, CA 95833

(916) 263-0376
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From: Cornell, Margaret@CDFA

To: Marijuana, CED ABC (CED sponsored)
Cc: Marijuana Licensing (CED sponsored)
Subject: data request

Date: Thursday, July 21, 2016 8:25:22 AM
Hello,

I’'m interested in knowing how many total applications you have received for cultivation licenses
only. If you don’t have an exact number, a good estimate will work for my needs.

Thanks very much and | appreciate any help that you can provide.
Sincerely,

Mawgawet Cornell

California Department of Food & Agriculture
Medical Cannabis Cultivation Program

2399 Gateway Oaks Drive, Suite 210
Sacramento, CA 95833

(916) 263-0376
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From: Samanieqo, Joe P (CED)

To: Thibodeaux. Christina N (CED); Sawyer. Jane Preston (CED
Cc: Marijuana, CED ABC (CED sponsored)
Subject: Objection via mail
Date: Wednesday, July 20, 2016 12:09:30 PM
Attachments: objectionfromail.pdf
image001.png

Good afternoon, we received this objection via the mail. This was one of the last objections to be
noted as “unperfected” in the previous way we processed objections.

Thank you,
Joe

Joe Samaniego

Administrative Assistant |

907-269-0352 - joe.samaniego@al aska.gov

Alcohol & Marijuana Control Office

o,

e -
ATEoN al._?gf'

550 West 7" Avenue, Suite 1600

Anchorage, AK 99501-3569

b% Please consider the environment before printing this e-mail. Less paper is better for us and our environment.
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THE STATE Department of Commerce, Community,
of A L A SKA and Economic Development
ALCOHOL & MARIJUANA CONTROL OFFICE

ST T— 550 W. 7 Avenue, Ste 1600

GOVERNOR BILL WALKERR=SEIVED | Anchorage, Alaska 99501
'. s =t = l. Main: 907.269.0350
'_ UJL 20 2016 i . July 11, 2016
Current Resident at #215 |\ ST CONTROL OFFICE
9480 Morning Side Loop | STATE :
Anchorage, AK 99515

Re: Your letter regarding a marijuana license application received 7/11/2016
Dear Current Resident at #215:

We received your letter regarding your concerns about an application for a commercial
marijuana establishment license. We need to know if your letter is a formal objection under 3
AAC 306.065. Please review the following instructions:

3 AAC 306.065 provides that a person may submit in writing an objection to an application for a marijuana
establishment license. To perfect an objection, the person objecting must submit a statement of reasons for
the objection within 30 days after public notice is posted, but no later than the deadline for objections stated
in a posted or published notice of application. The objection must be served upon the following parties:

e  Alcohol and Marijuana Control Office (by email to marijuana.licensing@alaska.gov)

e Place "Objection to Specific Application" in subject line of email

e Refer to application by license number and DBA (found on public notice of application)

e Include contact email for person lodging objection so that we can contact you

e Copy the applicant's email here so that our staff can see that you provided them the notice
required by the regulation or include a statement that the applicant has been served with the
objection by mail.

e The individual or entity applying for the marijuana license at the mailing address or email address
provided by the applicant in the public notice of application

AMCO staff must track objections to specific applications in order to bring them to the
attention of the board. If you submit a statement that appears to be a general objection or
complaint about the application process, it will not be treated as an objection unless the
requirements of 3 AAC 306.065 are met, and the objection is submitted in the manner
outlined above.





A Public Meeting regarding an application by Dru Malone for a Limited
Marijuana Cultivation License to be located at 9400 Old Seward Hi ghway will
be held on July 21st - 7pm at 10263 Nigh Rd, unit #8. Interested parties

wishing to learn more or comment on this license should attend this meeting.

Otherwise interested persons may submit written comment or objection to their local
government, the applicant, and to the Alcohol & Marijuana Control Office at 550 W
7th Ave, Suite 1600, Anchorage, AK 99501 or to marijuana.licensing@alaska.gov
not later than 30 days after this notice of application.
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If you want us to consider the letter you already sent as your objection, the
following items need to be completed by emailing us at joe.samaniego@alaska.gov or
by mailing us the additional information in order for your objection to be legally

perfected:
The individual or entity applying for the Copy the applicant's email here so that our
marijuana license at the mailing address or | staff can see that you provided them the
email address provided by the applicant in notice required by the regulation or include
the public notice of application a statement that the applicant has been

served with the objection by mail.

If you intend to mail us the additional information, your letter with that information
should be postmarked 7/21/2016 in order to perfect the objection. We will use the date we
received your original letter as the objection date. Replying by email is preferred so that we
can get the objection perfected in as timely a manner as possible.

Additionally, we need good contact information for you if you want the Marijuana
Control Board to hold a hearing on your objection. There are several questions and answers
concerning the process of the board’s consideration of an objection on AMCO’s FAQ's on
the website. We encourage you to visit the website, read the questions, and use the
resources there to understand the regulations and board procedures. We consider an email
address to be the ideal method of contact for you and hope that you are able to provide
one for us. If you are unable to provide an email, we need at least a telephone number with
a working voice mail that is not full in order to contact you.

Sincerely,

\ L —

o, S

Cynfhia Franklin
Director, ABC Board

JUL 2 (0 2016
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From: Samanieqo, Joe P (CED)

To: Thibodeaux. Christina N (CED); Sawyer. Jane Preston (CED
Cc: Marijuana, CED ABC (CED sponsored)

Subject: Objection Westfront Andrew, LLC, DBA Andy"s Smoking
Date: Monday, July 18, 2016 2:16:22 PM

Attachments: CED-PR-AMC-ANC-hplaserjetm680 Scanned-Doc (13).pdf

Received an objection from the Saturday mailbox. It doesn’t state if Mr. Hong was CC on the
objection.

Thank you,
Joe
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River Mall Condominium Association, Inc.
29 College Road, Fairbanks, Alaska 99701
Since 1983
Philip R. Clark, President

Wednesday, July 6, 2016
Marijuana Control Board
The Atwood Building
550 West 7th Ave., Suite 1600,
Anchorage, AK 99501

Re: Objection to License Application of Westfront Andrew, LLC, DBA Andy’s Smoking
Dear Board Members:

We are a Commiunity Owned Enterprise or strip mall condominium association, in
continuous existence since 1983. We have 15 independent business condo units, each zoned
to house their own independent business. We only have 52 parking spaces for clients and
customers or 3.5 parking spaces per individual unit.

Mr. Hong of Westfront Andrew, LLC, DBA Andy’s Smoking (Business License
#988058)(Entity No. 10011288) has applied for a marijuana retail sales license. Our
association and businesses have met together and we have detailed a resolution objecting to
this enterprise on the grounds that it violates our formative Declarations of 1984 (on file
with Fairbanks Recording District), specifically our Nuisances clause (attached).

Marijuana retail has been an incredibly high traffic enterprise in other states, congesting
intersections, with lines down the sidewalk. Our little mall can’t handle that. It would ruin
businesses here. The rights of the members of our association are being threatened by this
application.

As president of the River Mall Condominium Association, Inc., acting on behalf of our
membership, adopting the resolution we passed May 25, 2016 (attached), | formally lodge
the objection of our members, our property, and our entity against approval of the
marijuana license application of Westfront Andrew, LLC, DBA Andy’s Smoking. It violates our
Declarations, which we have pointed out to Mr. Hong. We will enforce our Declarations and
our bylaws and defend our businesses in court if need be.

We respectfully request that you consider declining the application in deference to our
Declarations, our resolution and our business interests.

Sincerely, y '
7’:) g - ~ ' B r;‘ ; { y | {
a0 K. ULAKR/ ‘ _
Philip Clark ' . v g e
i JUL 18 ZU1o
A A W T I PR T S R, oy l.‘.li_f__‘_.IH;'_:L r.'r}'-\_; I\.I A
Email: philiprossclark@outlook.com  #luviling: 28 College Rd. 46 ' “PageTofl

Woark Phone: {807} 451-4327






River Mall Condominium Association, Inc.
Since 1983
Philip R. Clark, President

Wednesday, June 1, 2016

Note: This Has Been Mailed Certified to Owners, and
Units 1, 4, 5, 8B-1, 8C, 9, 10, 12, 13, 14, & 15 of the River Mall

Re: Special Meeting of River Mall Unit Owners, Business Owners and Proxies
of Wednesday, May 25, 2016

Dear Mall Members and Business Owners:

All of you were invited to the special meeting called for Wednesday, May 25, 2016 at 6:00
PM at Unit 6 of 29 College Road, the River Mall, Fairbanks, Alaska. Most of you were
represented there. There was a lot of discussion and valid concerns raised regarding the
issue of Buik Hong potentially changing his business, Andy's Smoking, from a tobacco
business into a recreational marijuana business here at the mall. The resolution that is
attached was adopted unanimously (with 1 abstention) at the meeting.

| continue to be concerned about this issue and I look for your input in the days to come.
This is an issue that closely affects us all, in the running of our businesses, the ability to easily
drive through our parking lot, the opinion of the general nublic regarding the River Mall, the
potential increase in insurance and liability, the safety and security of the mall and our
customers, the type of consumer it will attract and the unknown effect on our property
value.

The commercial sale of this product for recreational purposes has been illegal, and part of
criminal enterprise, until very recently, which is why we must consider it now as a new issue.

| welcome your feedback. | will be calling a regular River Mall association meeting soon for
regular business.

Sincerely,

Philip Clark | ,

i ey B L T 0 6 e N e A R 4 M e LS SR

Email; philiprossclark@outlook.com  Mailing: 29 College Rd. #6 Page 10f1

Work Phone: (807) 451-4327 Fairbonks, AK 99701






Resolution of River Mall Condominium Association, Inc.

Wednesday, May 25, 2016

WHEREAS the Fairbanks Daily News-Miner, dated May 8, 2016, reported an interview of Buik
Hong of Andy’s Smoke Shop, [i.e. owner of Westfront Andrew, LLC, and resident of Unit 8C of
the River Mall]. Mr. Hong is reportedly seeking a license to sell marijuana or cannabis in the
River Mall.

WHEREAS, Buik Hong did not ask the association for permission, recognition or consent of the
owners and members of the River Mall Condominium Association, Inc. to change his business
from a tobacco and tobacco paraphernalia business to a marijuana and cannabis business. Nor
did he advise any of the association’s officers or members of this intention before he applied for
a marijuana license.

WHEREAS the federal government of the United States considers marijuana or cannabis to be a
dangerous controlled substance and declares it illegal to possess, cultivate or distribute according
to the Controlled Substances Act (CSA) (21 U.S.C. § 811).

WHEREAS the federal government does not recognize the licenses issued by the State of Alaska
for the distribution of marijuana or cannabis.

WHEREAS pages 4 - 5 of the River Mall Declarations of 1984 reads: “No unit owner shall permit
or cause anything to be done or kept upon the property which will increase the rate of insurance
thereon or which will obstruct or interfere with the rights of other unit owners, nor will he commit or
permit any nuisance an the premises, or commit or cause any illegal act to be committed thereon. Each
unit owner shall comply with all the requirements of the local or state health authorities and with all
other governmental authorities with respect to the occupancy end use of a unit.”

WHEREAS the the marijuana trade will create a nuisance, increase liability, potentially increase
insurance rates, potentially increase crime rate, violate the rights of other unit owners and
business owners. and generally oftend the peace and dignity of the River Mall. its owners,
tenants and customers.

THEREFORE, we are resolved that we do not consent to, but indeed object to, the marijuana
trade being pursued in the River Mall. We in particular object and oppose Buik Hong, Andy’s
Smoke Shop and Westfront Andrew. LLC from obtaining a marijuana license and in any way
pursuing the sale of marijuana or cannabis products in the River Mall.

Support as Follows:

I |
1 i
: _ i o | H 1L 18 2016
Passed Unanimously (H.Van Z. Lawrence, representing Mr. Hong, abstaining) JuL 18 At |
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other scrvices berefiting the corgron arcas ard limlted
ccraon arcds; the costs of (ire, casualty, liability,
workden's compensation, and other insurance covering the
project; property lease payments; the cost of bending of the
werbers of the Association or nanaging agent{s)s texes paid
by the Association; amounts paid by the Association for
discharge of any lien or encunbrance levied against the
entire project or portions thereof; and the costs of any
other ilem or items designated by the Association for any
reasoun vhatsoever.

Section 13. nartsggg:ﬂortgagecJHorggagor.
pefercnce in this Declaration to a mortgage shall be deemad
to inclode a cdced of trust; gefepence to a rortgayce shall
te deened to include the bereficiary of a decd of trust; and

' ceference to a mortgagor shall be deemed to include the

trustor of the ceed of trust.

Section 14, Board of Directors.  “Doard of
directors® shall mean the board of directors of the Assocla-
tion. ’

Section 15, Building. “puilding® means the
rulti-unit retail office cemplex which comprises part of the
property, and is described in Exhibit B, attached to this

Beclaration and incorporated herein by this reference.

II. USE RESTRICTIONS

Section 1. Commercial Use. Each of the units in
the project shall be used solely for cormercial, profession-
al or retail purposes and any other lawful purpose inci-
dental thereto.

cection 2, Description of Condominium Bulldings.
The condominium building consists © three structures,
which shall include fifteun (15) units. The units®' location
are more particularly described in Exhibit B.

section 3, HNuisances. Ho noxious or offensive
setivities skall be carried on upon the project. No loud
poises chall be permitted on the property, and the board of
directors of the Association shall have the right to deter-
mine if any poise or activity-producing noise constitutes a
nuisance. No unit owner shail pernit or cause anything to
be done or kept upon the property which will increase the
sate of insurance thercon or vhich will cbstruct or inter-
fere with the rights of other unit owners, nor will he
caonnit or permit any nulsance on the premises, or conmit or
cavse any iliegal act to be committed thereon. FEoch unit
cwper shall cesply with all the requirenents of the local or
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state health authorities and with all otber governmental
authorities with respect to Lhe occupancy and use of a unit.

Section 4. §}353. o signs, posters, displays,
or-other advertising devices on the building exterior or on
the interior windows of any condominium unit facing the
building extcrier may be erected and maintained by 3 unit
cwner . except as approved by the hoard of directors of the
Nssociation.

~ Section 5. llold Harmless znd Indernification.
Fach unit owrner shall be lizbie to the Association for any
dzrmage to the ccmmon 1rcas or auny cquipment therecon which

ray be sustzined by reason of the neyligence of said unit

 uwwner or of his guecsts or invitees, to the extent that any

cuch damage shall not be covercd by insurance. Each unit
cwrer does further, by the acceptance of this deed, agree ta
irncesnify cach znd every other unit owner, and to hold him
or hLer harmless, from any claim of any person for personal
injuries or property damage occurring within the owner's
unit, vnless said injury or damage shall occur by reason of
the negligence of any other unit owner, and each unit ownex
further agrees to defend, at his cxpense, any and all
remaining cwners who may be sued by any person for a claim
for parsonal injury or property damage alleged to have becn
sustained within that owner's unit.

Section 6. Outside Installations. No outside
antenfa or other installation shall be constructed, ecected,
or maintained on any unit without First obtaining the
approval of the hoard of directors. ¥o wiring or installa-
tion of air conditioning or other machine shall be installed
on the cxterior of the building of the project or be allowed
to protrude through the walls or roof of the building,
uniess the prior written approval of the board of directors
is secured. ¥

Section 7. |Tenporar Structure. No temporary
structure of any kind shall be kept on the project.

fection 8. Rubbish Reroval. Trash, garbage, or
other waste shall be disposed of only by depositing the same
wrapped in a secure package into a designated trash con-
tainer or garbage disposal. Wo owner of a unit shall permit
or cavse any trash or refuse to be disposed of on any
portion of the project subject to this peclaration. Ho
portion of the project ghall be used for the storage of
building materials, refuse, or any other materials othex

than in connaction with construction approved by the board
of directors.
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From: Eranklin, Cynthia A (CED)

To: Mark Goetz; Marijuana, CED ABC (CED sponsored)
Cc: Chalcroft, Gina T (CED)

Subject: RE: Flowhub Regulatory Questions

Date: Monday, July 18, 2016 9:06:21 AM

| believe that this is a procurement related inquiry. | am forwarding to our procurement manager.
Answers to your technical questions below.

) Sometime this fall. The board meets in September and again in October.
) Metrcis required from the beginning.
3) Most of the items you mention will be required.

)

)

4) We are already issuing Handler’s Permits. They use a 5 digit number.
5) Licenses are 5 digit numbers as well. You need to speak with Metrc about integrating as they
may format our number slightly differently.
Thanks,

Cynthia Franklin, Director
Alcohol & Marijuana Control Office
907-269-0351

From: Mark Goetz [mailto:mark@flowhub.co]

Sent: Monday, July 18, 2016 8:52 AM

To: Marijuana, CED ABC (CED sponsored); Franklin, Cynthia A (CED)
Subject: Flowhub Regulatory Questions

Hi there,

My name is Mark Goetz and | am Product Manager here at Flowhub in Denver, Colorado. We
are a cannabis compliance company that works in Colorado, Oregon, and soon to be Alaska.
We are a preferred vendor for Metrc in Colorado and Oregon.

| am reaching out in hopes of getting a few questions answered that aren't explicitly mapped
out in your legislation or in your extensive FAQ's.

1) When, approximately, will stores be operational and selling cannabis to adultsin Alaska?
2) Will stores report to Metrc right off the bat? Or will there be an intermittent period where
they report to someone else?

3) What type of sales datawill need to be reported to Metrc? (i.e. in Colorado, you have to
report the date, package tag #, quantity, unit of measure, and Sale total after each day)

4) Any idea how your Marijuana Handlers Permits will be formatted? (i.e. in Colorado, my
MED badge is M34061).

5) Any idea how licenses will be formatted? (i.e. in Colorado rec licenses look like this: 403R-
00001).

Thereason | am asking these questions is because our company is premised on compliance
and determined to deliver the best, most compliant data to state agencies. Our goal is make
compliance an afterthought for our clients by "baking in" every state reg and connecting via
APl when possible (for instance our app won't let Alaskans buy more than the 28 g limit).


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=CAFRANKLINEAC
mailto:mark@flowhub.co
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While we will connect to Alaska's Metrc API, | want to make sure everything is covered for
our clients, and that you guys are receiving the cleanest data possible.

Thank you for your time and | look forward to your response.

All the best,

Mark Goetz

Product Manager
Flowhub

820 16th Street, Suite 440
Denver, CO 80202

303.359.8831 direct
@_markgoetz twitter
flowhub.co

mark @flowhub.co

*NOTE: This email contains privileged and confidential information intended only for the use of the addressee(s). If you are not the intended recipient,
you are hereby notified that any retention, dissemination, distribution, or copying of this communication is strictly prohibited, including attachments.


http://flowhub.co/
mailto:mark@flowhub.co

From: Mark Goetz

To: Marijuana, CED ABC (CED sponsored); Franklin, Cynthia A (CED)
Subject: Flowhub Regulatory Questions

Date: Monday, July 18, 2016 8:52:28 AM

Hi there,

My name is Mark Goetz and | am Product Manager here at Flowhub in Denver, Colorado. We
are a cannabis compliance company that works in Colorado, Oregon, and soon to be Alaska.
We are a preferred vendor for Metrc in Colorado and Oregon.

| am reaching out in hopes of getting a few questions answered that aren't explicitly mapped
out in your legislation or in your extensive FAQ's.

1) When, approximately, will stores be operational and selling cannabis to adultsin Alaska?
2) Will stores report to Metrc right off the bat? Or will there be an intermittent period where
they report to someone else?

3) What type of sales datawill need to be reported to Metrc? (i.e. in Colorado, you have to
report the date, package tag #, quantity, unit of measure, and Sale total after each day)

4) Any idea how your Marijuana Handlers Permits will be formatted? (i.e. in Colorado, my
MED badge is M34061).

5) Any idea how licenses will be formatted? (i.e. in Colorado rec licenses look like this: 403R-
00001).

Thereason | am asking these questions is because our company is premised on compliance
and determined to deliver the best, most compliant data to state agencies. Our goal is make
compliance an afterthought for our clients by "baking in" every state reg and connecting via
API when possible (for instance our app won't let Alaskans buy more than the 28 g limit).
While we will connect to Alaska's Metrc API, | want to make sure everything is covered for
our clients, and that you guys are receiving the cleanest data possible.

Thank you for your time and | look forward to your response.

All the best,

Mark Goetz

Product Manager
Flowhub

820 16th Street, Suite 440
Denver, CO 80202

303.359.8831 direct
@_markgoetz twitter
flowhub.co

mark @flowhub.co

*NOTE: Thisemail contains privileged and confidential information intended only for the use
of the addressee(s). If you are not the intended recipient, you are hereby notified that any
retention, dissemination, distribution, or copying of this communication is strictly prohibited,
including attachments.
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From: Marijuana Licensing (CED sponsored)

To: Morgan Hough; Marijuana Licensing (CED sponsored)
Cc: Marijuana, CED ABC (CED sponsored)

Subject: RE: Premises vs Facility

Date: Thursday, July 14, 2016 11:43:00 AM

Forwarding this to the general marijuana inbox.

From: Morgan Hough [mailto:morganraven@gmail.com]
Sent: Thursday, July 14, 2016 11:27 AM

To: Marijuana Licensing (CED sponsored)

Subject: Re: Premises vs Facility

In that case, we have some inconsistencies in AAC 306.720 regarding the placement of
surveillance cameras. AAC 306.720 (a) denotes the specific locations that the surveillance
system must cover:

(1) each restricted access area and each entrance to a restricted access area within the
licensed premises;

(2) each entrance to the exterior of the licensed premises;

(3) each point-of-sale (POS) area.

This specifies the "premises’ rather than facility. However, in AAC 306.720 (b), which
defines the manner in which cameras are to be placed, the last sentence makes reference to the
"facility” entrance:

"Both the interior and the exterior of each entrance to the facility must be recorded by a
video camera.”

It seems that for thisto be consistent, either AAC 306.720 (b) should read "premises’ rather
than "facility” or AAC 306.720 (a) should specificaly list the "facility" entrance as another
point requiring coverage. Being that "licensed premises’ is official language defined in 3 AAC
306.990 and "facility isamore broad term having not been legally defined in the chapter, the
former option begs consideration.

Lastly, as amatter of opinion, the decision to create a specified "Limited" cultivator's license,
seems consistent with the goal of "allowing law enforcement to focus on violent and property
crimes, and to enhance individual freedom" as stated in AS 17.38.010 (a), and has been often
referred to as an effort to encourage small, black-market growers to enter the legal market.
Realistically however, an operation under 500 square feet (as required for a"Limited” license)
is often going to be located in aresidence. This makes one's house the loosely defined
"facility" no matter how the "premises’ is designated, and therefor dictates that the personal
coming and going of every member of that household be recorded, 24 hours aday and stored
for 40 days. | guarantee thisis keeping many people dealing on the black-market, which will
continue be a constant burden not only to those who have taken the steps to cultivate
commercialy (and contribute to the resulting tax revenue), but also to our hardworking police
force who could be focusing on more violent crimes.

Thank you for your time.
Morgan Hough
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From: Ads

To: PSUMInfo (CED sponsored); Marijuana. CED ABC (CED sponsored)
Subject: Marijuana regulations

Date: Thursday, July 14, 2016 11:06:16 AM

Attachments: NN ad sample NEW_bw.pdf

Hello,

| did receive the Draft Regs PDF document regarding marijuana regulations. We' ve had
severa applicants run legal adsin our paper. Further, we have received many inquiries from
concerned citizens regarding this.

| would like to urge you to advertise thisin our paper. Keep in mind that in rural Alaskathe
internet connection is too slow for online research regarding this.

Please contact me for further information. Attached a sample page of our paper.
Best regards,

Nils Hahn

Advertising Department

The Nome Nugget Newspaper
PO Box 610

Nome, Alaska 99762

Phone: (907)443-5235

Fax: (907)443-5112
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From: leonard lamb

To: Calder, John P (CED

Subject: Seeds, Starters

Date: Tuesday, July 12, 2016 2:01:20 PM
Hi John,

Has anyone addressed the issue of home growers buying seeds and starters
from licensed growers or retailers?

It would be nice to not have to order them overnight from California.

Leonard


mailto:lamblj@yahoo.com
mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=Jpcalder99b

From: Keith Searles

To: Marijuana, CED ABC (CED sponsored)
Subject: Errors on list of MJ license applications.
Date: Tuesday, July 12, 2016 12:10:45 PM

Just in case you wanted to know, the list of MJ license applications on your website has some errors. The first list is for broken links to
the public notices. The second list is for license applications that are, without explanation, no longer listed on the updates.

Broken Links
10038
10283
10290
10290
10322
10322
10610
10646
10647
10648
10650
10651
10657
10666

Not Listed
10036
10042
10058
10075
10084
10087
10100
10101
10110
10152
10153
10157
10172
10195
10199
10218
10222
10223
10224
10225
10232
10247
10249
10250
10253
10261
10269
10276
10287
10296

Keith Searles

kasearles@denalismoke.com
907-960-9069
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From: Samanieqo, Joe P (CED)

To: Thibodeaux. Christina N (CED); Sawyer, Jane Preston (CED)
Cc: Marijuana, CED ABC (CED sponsored); albodyshop@gci.net
Subject: FW: Objection to Specific Application
Date: Tuesday, July 12, 2016 11:22:24 AM
Attachments: Spearing Marijuana Public Notice.pdf

Objection received for license #10565 A1 Cultivation.

Joe Samaniego

Administrative Assistant |

907-269-0352 - joe.samaniego@alaska.gov
Alcohol & Marijuana Control Office

550 West 7'M Avenue, Suite 1600
Anchorage, AK 99501-3569

b% Please consider the environment before printing this e-mail. Less paper is better for us and our environment.

From: danpresley@horizonsatellite.com [mailto:danpresley@horizonsatellite.com]
Sent: Tuesday, July 12, 2016 7:23 AM

To: Samaniego, Joe P (CED)

Subject: Objection to Specific Application

IAW 3 AAC 306.065 please consider this arequest for a public hearing on the public protests
concerning the above referenced application that would establish a Marijuana retail/grow
operation in the Plumb Bluff Subdivision, Happy Valley, Ak which is within the boundaries of
the Kenai Peninsula Borough.

Asalong time resident in Happy Valley (1978 to current), | STRONGLY object to there be a
retail/grow marijuanafacility in Happy Valley. It seems that the public comment ability has
not been followed properly. | have only learned about this very recently. They(Spearin) only
posted a notice on the back side of the building, and you would have to turn off the highway,
turn off the road and actually turn into the building to see this notice. We have seen no notice
put int the local paper. Again | strongly object to this. We have raised our kids, and now our
grandkids are returning. We ride horses along the highway right of way. We do not want a
retail store of thistype in our neighborhood. | fully support Stan Hill in his request to the
board.

Sender:

Dan Presley

24436 MISTY LANE
ANCHOR POINT, AK 99556


mailto:/O=SOA/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JPSAMANIEGO
mailto:christina.thibodeaux@alaska.gov
mailto:jane.sawyer@alaska.gov
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mailto:joe.samaniego@alaska.gov

License Number:

License Status:

License Type:

Doing Business As:
Business License Number:
Email Address:

Latitude. Longitude:
Physical Address:

Public Notice

Application for Marijuana Establishment License

10565

Initiated

Retail Marijuana Store
A1 CULTIVATION
1033822
albodyshep@ger net
59.914500, -151.75265¢9
24840 Sterling Highway

Owner i1

Licensee Type:
Name:

Date of Birth:
Phone Number:
Email Address:
Mailing Address;

Individual

KENNETH E ROHRBOUCK
01/14/1859

907-764-061C
atbodyshop@gci net

2361 Cinnabar Loop
Anchcrage. AK 99507-3150
UNITED STATES

Affiliate #1

Licensee Type:
Name;

Date of Birth:
Phone Number:
Email Address:

Mailing Address:

Individual

Kenneth Scolian
11/20/1952

807-529-2798
thcanchorage@gmarl.com

2802 Wesleyan Dr
Anchorage. AK 99508-4755
UNITED STATES

Anchor Paint. AK 85556
UNITED STATES

Owner #2

Licensee Type:
Name:

Date of Birth:
Phone Number:
Email Address:
Mailing Address:

Individual

JAMES K SPEARIN
07/23/1538

907-299-8080
wimasp=zann@yaheo com

2313 Kachemak Dr
Homer AK 99603
UNITED STATES

Affiliate #2

Licensee Type:
Name:

Date of Birth:
Phone Number:
Email Address:
Mailing Address:

Individuat
Robert Honda
12:19/1944
907-240-1866
khonda@gci net

2118 Lord Baroncff Dr
Anchorage. AK 99517-1257
UNITED STATES

Interested persons should submit written comment or objection to their local government, the applicant,
and to the Alcohol & Marijuana Control Office at 550 W 7th Ave, Suite 1600, Anchorage, AK 99501 or to
marijuana.licensing@alaska.gov not later than 30 days after this notice of application.

POSTING DATE







From: Shamrock Security Services

To: Marijuana, CED ABC (CED sponsored)
Subject: RE: Alarm company license requirements
Date: Tuesday, July 12, 2016 4:16:45 AM
Hi John,

Thanks for the speedy reply.

| have read the requirements and as written, The license only applies to people who are employed by the
establishment and handle product. The way your law iswritten it doesn't provide for service providersto either enter
or work in the building unless they are employed by the facility. That means no security provider/or contractors can
do service cals or installations at alicensed operating outlet. | livein Colorado, Born in Fairbanks and | provide
security for many many locations here in Colorado. WE as vendors either get licensed through the state so we can
walk freely in these facilities or we are escorted by an employee with a special badge. | am strongly considering
coming "home" in light of your new laws and business opportunities like you have never seen. The chaos going on
in the lower 48 is enough to finally drive me out. | just got home from Alaska last week and had an excellent time
there as usua and actually did some research on how you folks were progressing. | see that you have modeled some
of your laws after ours and while not perfect have worked well for us with some growing pains. | have provided
security for 36 years and am well versed in these establishments. Thanks John for your help, Like anything,
Legidlation and rules are hard to sift through for the commoner like me.

Thejury isstill out for me on legalization and its effects on Colorado. WE have been FLOODED with people
moving here, Some good who want to contribute and others not so good as they just want to suck off the system.
Our violent crime dropped as well as domestic violence, However, WE have had a spike in cannabis use with kids,
However, Like liquor and all the glitter it provided it will taper off to alower level. Tax revenue isthrough the roof
and abig help to the repair of dilapidated school buildings and infrastructure. WE have had issues with visitors and
edibles, In Denver they have bill boards warning people about edibles and there effects. They eat some, wait a half
hour and then when they don't feel anything they take more and some end up in the emergency room basically
freaking themselves out. No one dies from it but they go alittle nuts with this new found feeling. Just aword of
caution to you folks. John are you the person | should direct questions too in the future or is there someone elsein a
position to better answer questions as they arise ?

Thanks again for your time
Pat Kelley

----- Origina Message-----

>From: "Marijuana, CED ABC (CED sponsored)" <marijuana@al aska.gov>

>Sent: Jul 11, 2016 4:23 PM

>To: 'Shamrock Security Services <shamrocksecurity @earthlink.net>

>Subject: RE: Alarm company license requirements

>

>Mr. Kelley,

>

>The State's regulations make no requirements of private alarm companies. The requirements pertain only to
licensee's. Please reference 3 AAC 306.700 which contains requirements of all licensees, including security
requirements.

>

>https://www.commerce.al aska gov/web/Portal s/9/pub/M CB/StatutesA ndRegul ations/3A A C306. pdf

>

>

>

>John Calder

>Administrative Officer

>Alcohol & Marijuana Control Office

>(907)-754-3427

>-----Original Message-----


mailto:shamrocksecurity@earthlink.net
mailto:marijuana@alaska.gov
https://www.commerce.alaska.gov/web/Portals/9/pub/MCB/StatutesAndRegulations/3AAC306.pdf

>From: Shamrock Security Services [mailto:shamrocksecurity @earthlink.net]
>Sent: Monday, July 11, 2016 1:59 PM

>To: Marijuana, CED ABC (CED sponsored)

>Subject: Alarm company license requirements

>

>Hello Mr. Calder,

> | am hoping you can help me out and point mein the right direction for any and all requirements for alarm
company licensing for the cannabis industry. Thank you in advance for your time.

>Pat Kelley

>Shamrock Security Services


mailto:shamrocksecurity@earthlink.net

From: jkimbrell@alaskadispatch.com on behalf of ANC Letters

To: Marijuana, CED ABC (CED sponsored)
Subject: letter

Date: Monday, July 11, 2016 2:43:22 PM
Need your city

Thanks


mailto:jkimbrell@alaskadispatch.com
mailto:letters@alaskadispatch.com
mailto:marijuana@alaska.gov

From: Shamrock Security Services

To: Marijuana, CED ABC (CED sponsored)
Subject: Alarm company license requirements
Date: Monday, July 11, 2016 1:59:12 PM
Hello Mr. Calder,

| am hoping you can help me out and point mein the right direction for any and all requirements for alarm
company licensing for the cannabis industry. Thank you in advance for your time.
Pat Kelley
Shamrock Security Services


mailto:shamrocksecurity@earthlink.net
mailto:marijuana@alaska.gov

From: Eranklin, Cynthia A (CED)

To: Marijuana, CED ABC (CED sponsored)
Subject: FW: 6 Plant Limit

Date: Monday, July 11, 2016 1:31:38 PM
Attachments: 6 Plant Limit Considerations.docx

From: Kim Kole [mailto:kimkoleinak@gmail.com]
Sent: Monday, July 11, 2016 1:11 PM

To: Franklin, Cynthia A (CED)

Subject: 6 Plant Limit

Good morning,

In general, | think the meeting went well last week, up until after lunch on Friday. | don't want to make
assumptions, but based on our communication plus what you conveyed at the meeting itself, the outcome
of the 6 mother plant limitation was not your intention either. | don't know if there is a way to undo this
action, but if public comment would help, | would be happy to assist in whatever capacity to have many
people share their knowledge as to why starting with 6 plants is definitely a problem for the entire
industry. This spans both practical as well as economic aspects. I'm sure you are aware of many of these
points, but sometimes it's helpful to have a list created for quick reference since you clearly have a full
plate yourself. | attached a list that | created. | hope you find it helpful, and | thank you in advance for your
time and consideration of this problem. Please let me know if there is anything | can do, or if you have
any questions about any of the items listed.

Have a great afternoon!

Kim


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=CAFRANKLINEAC
mailto:marijuana@alaska.gov

· Bankrupt those ready for inspection: The most obvious problem is of course those cultivations who have already been given instructions and have seeds or clones in the ground, awaiting inspection. They would have to tear out all but 6 plants, potentially bankrupting them and making them start behind everyone else since we can at least take clones from our mothers. They would be starting with a mere 6 clones or seedlings.

· Boom/ Bust Cycle Rotations: Permitting both mothers and clones at the beginning allows cultivators to start their business on a rotation so that we don't get into a stressful boom/ bust cycle where we have to plant, clone and harvest all strains at the same time. If we do have to do this, there will be periods with high labor demands and periods with few labor demands. 

· Prevent Diversion: This boom/ bust cycling makes it difficult to hire and consistently employ trustworthy workers and develop a relationship of mutual respect with them. Based on the questioning during approvals, one of the board's biggest concerns seems to be diversion. Forcing us to hire and release employees over and over for the first year until we can settle into a rotation schedule is stressful financially for the employees and time consuming for employers, and it would increase the likelihood for a temporary worker to attempt to steal or divert product because they don't have loyalty to the company or the owners.  

· [bookmark: _GoBack]Drastically Fluctuating Prices: Another potential problem with this boom/ bust cycle is economic. It may cause the price of cannabis to fluctuate wildly, like we saw in Washington. Prices originally were at about $4000/ pound, but once all the cultivators started harvesting all of their original clones at the same time, prices dropped to $800/ pound. Please remember that that's the price of just the taxes alone here in AK. This caused many cultivators to go out of business within the first year because they were unable to recoup those initial investments to keep the company afloat. There is no reason to intentionally set our industry up for economic failure. We should be learning from other states, not repeating their mistakes.

· Set Industry Back By Months: Forcing us to wait until after inspection to take clones could put product production back around 8-12 weeks. In the original plan, we could have clones up to 18” in height. Depending on your growing strategy, these clones could be put into bloom shortly thereafter so that the first harvest would be about 8 weeks later and another 2 weeks for curing and testing before it can go to market for a total of 10 weeks (at the soonest after inspection). If we are forced to start with mothers only, we can take clones the day of inspection, but in order to have a sustainable mother plant, one can really only take 10-20 clones every few weeks, meaning that we could each only start with 60 to 100 clones total for the entire cultivation (taking 20 from every mother probably isn’t feasible). The reason for this is because while we can take many more clones that are only 2” tall, they take longer to root and grow than taking larger clones that are 6” tall, and this allows the mother time to heal and grow between cloning cycles. After the inspection, it then takes another 2 weeks to root, and another 3-4 weeks to get them to 18”. It will take another few cycles of cuttings to be able to fill the cultivation, hence pushing the whole industry back a couple of months to get to an adequate harvest. 

· Slow Business Growth: An average grow will have 6 plants per light, so this may only be 6-10 lights per cultivation for the first harvest. This will not produce enough product to sustain the industry during the first 6 months, and will force everyone to have very slow business growth, again setting the industry up for failure. Some members in the legislature are looking for excuses to shut this industry down. The Control Board should be doing everything in their power to make it feasible, not to handicap it. 

· Different Strains Are Essential for Medical Patients: The state of Alaska has already done a disservice to its medical patients for years by not creating a method for them to procure their medicine before this time. By limiting each cultivation to only 6 plants, and therefore 6 strains, the board is setting up a system that will again deny these patients the medicine they need because different ailments are alleviated by different strains, and one strain may work better or not at all from one person to the next. It's similar to why there are so many antidepressants on the market. No one medicine fits all people. By limiting strains, they will be less likely to find what they need in retail stores. This not only hurts the customers, but also our wallets (since we can’t rejuvenate the capital right away). 

· Reduce the Black Market: The point of Ballot Measure 2 is to reduce the black market, but this Board created limitation would be tantamount to inadvertently driving people back to it for two reasons. If there is little product available at the beginning, prices are going to skyrocket, causing economic stress on the retails to have to purchase it at high prices. Then they’ll have to turn around and sell high to customers, who will probably be driven back into the black market where it will have to be much less expensive under these conditions with the initial push. Additionally, those with medical needs may potentially be driven back into the black market because cultivations will not have the ability to supply the various strains necessary for everyone with a 6 plant limit. This industry is all about strains. If you look in CO, WA, OR, AZ, and CA, retails and dispensaries boast about having the most number of strains so that you can find what you need. Please remember that for medical patients, they need this medicine. The Board should be reducing the black market by all ways possible, not supporting it by handicapping the cultivators. 

· Strain Limitations: I understand the work around for this is for all cultivations to coordinate, bring in different strains, and then share clones. There are a few problems with this scenario. First, it requires all the cultivators to work together to coordinate as to who will start with which strains. This is a large state, making it more difficult to actually share these clones back and forth, especially in the more rural areas, setting them at a disadvantage from more populous areas. There's also the matter of specialty strains. Many people have a few rare strains that they don't want to share because they want to be able to charge top dollar for something special. This puts them in a bad starting position because they won't be able to trade for as many clones. While this may seem like a choice for them to make, again, there is no legitimate reason to force this choice upon them when they can more easily and successfully supply more diversity on their own.

· Infestations: What the board probably doesn't realize is that there are many pests that infect various gardens, and I was told by Julie Martin, the owner of Southside Garden, that about 80-90% of personal gardens are infected with some pest, mostly spider mites. These are devastating to a cultivation, and create a great deal more work and economic hardship for those who have clean gardens to be forced to either use pesticides or possibly lose their crops if we have to share or trade clones.

· Legality Question/ Cole Memo: Mr. Mlynarik is concerned about the board supporting illegal actions. As a police officer, I can understand his intention, but please remember that this is federally illegal, so any allowance of adult use sales is technically problematic in this construct. However, the whole point of the Cole memo is to permit states to create their own rules regarding the commercialization of cannabis sales, and there is nothing in that memo indicating plant count. The board would still be adhering to the Cole memo by creating their own rules for Alaskans to follow, including allowing cultivators to bring in however many plants as we can with no questions asked. This has already been done in four states, Colorado, Arizona, Oregon, and Washington with zero ramifications, and is therefore very defensible. 

· Unreasonably Impracticable: Due to the last 2 pages of considerations, limiting each cultivation to only 6 strains could be considered "unreasonably impracticable,” potentially handicapping businesses to the point of bankruptcy and driving customers back to the black market. Permitting the clones originally allowed plus the mothers from which they came would be an easy solution to all of these problems.




From: Dave Deluca

To: Marijuana. CED ABC (CED sponsored)

Subject: Re: A question for adding a new partner. License Number 10322 The Babylon Company
Date: Monday, July 11, 2016 12:23:46 PM

Hello,

Thank you for the response. We already have done so, and the licensing department “rolled back” our application to
new. We made the adjustments and reposted our public notice form on 7/7/2016. They advised us, that after we
made the changes, we could then begin submitting our supplemental forms. We are in the process of that currently.

Sincerely,

Dave Deluca

>On Jul 11, 2016, at 10:25 AM, Marijuana, CED ABC (CED sponsored) <marijuana@alaska.gov> wrote:

>

> Mr. Del uca,

>

> You'll need to contact our licensing department (cc'd) for information regarding changes to your application.

> - Original Message-----

> From: Dave Deluca [ mailto:thebabyloncompany @gmail.com]

> Sent: Monday, July 04, 2016 7:47 PM

> To: Marijuana, CED ABC (CED sponsored)

> Subject: A question for adding a new partner. License Number 10322 The Babylon Company

>

> Hello Mr. Calder,

>

> | am seeking guidance on adding another partner to our company who will be hold afinancia interest. | have
aready submitted the amended information to the state for the refilling of our business license and was wondering
what i need to do now for the AMCO. Please advise. Thank you for your time and help.

>

>

> Sincerely,

>

> Dave Deluca


mailto:thebabyloncompany@gmail.com
mailto:marijuana@alaska.gov
mailto:thebabyloncompany@gmail.com

From: Ben Barrett

To: Marijuana, CED ABC (CED sponsored)
Subject: Re: Pesticide use guestion
Date: Monday, July 11, 2016 11:25:42 AM

| cannot find any restrictions on what pesticides may or may not be used. Would thisfall onto
the regular Pesticide Control Program in the Department of Environmental Health then?

Ben

urban-

Ben Barrett

Cultivation Technologies Business Coor dinator
1751 Panorama Point - Unit G
Lafayette, CO 80026

720.390.3880 ext. 115 (Office)

On Mon, Jul 11, 2016 at 12:31 PM, Marijuana, CED ABC (CED sponsored)
<marijuana@al aska.gov> wrote:

Mr. Barrett,

Please reference 3 AAC 306.600. Your questions are answered there. Thank you.

https://www.commerce.alaska.gov/web/Portals/9/pub/MCB/StatutesAndRegulations/3AAC306.pdf

John Calder
Administrative Officer

Alcohol & Marijuana Control Office

(907)-754-3427

From: Ben Barrett [mailto:ben@urban-gro.com]
Sent: Monday, July 11, 2016 9:22 AM

To: Marijuana, CED ABC (CED sponsored)
Subject: Pesticide use question

Hi,


mailto:ben@urban-gro.com
mailto:marijuana@alaska.gov
http://urban-gro.com/
tel:720.390.3880%20ext.%20105
mailto:marijuana@alaska.gov
https://www.commerce.alaska.gov/web/Portals/9/pub/MCB/StatutesAndRegulations/3AAC306.pdf
tel:%28907%29-754-3427
mailto:ben@urban-gro.com

| realize alot of medical use of marijuanaright now is personal. I'm in the business of
helping commercial growers and | was wondering -- has your state drafted/talked about any
pesticide restrictions yet?

Is there any language currently in the law about their use in cultivation?
Thank you,

Ben

urloan-

Ben Barrett

Cultivation Technologies Business Coordinator
1751 Panorama Point - Unit G
Lafayette, CO 80026

720.390.3880 ext. 115 (Office)


http://urban-gro.com/
tel:720.390.3880%20ext.%20105

From: Johnston, Naomi A (CED)

To: Marijuana Licensing (CED sponsored); Marijuana. CED ABC (CED sponsored)
Subject: Message from MJ applicant - plant limits

Date: Monday, July 11, 2016 10:17:05 AM

Attachments: image001.png

Mary Warden 907-903-3534
10237 Alaska Sense

Has questions about the discussion on Friday about how many plants a licensee can start with. Saw
an article in ADN referencing it

| told her | didn’t know if a final decision had been made or not but that | would take a message and

to be patient for a response.

Ay Naomi Johnston
.%”” =0 e
" ?/ Alcohol & Marijuana Control Office
4 550 West 7t" Avenue, Suite 1600
Anchorage, AK 99501-3569
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From: Ben Barrett

To: Marijuana, CED ABC (CED sponsored)
Subject: Pesticide use question

Date: Monday, July 11, 2016 9:22:02 AM
Hi,

| realize alot of medical use of marijuanaright now is personal. I'm in the business of helping
commercia growers and | was wondering -- has your state drafted/talked about any pesticide
restrictions yet?

|s there any language currently in the law about their use in cultivation?

Thank you,
Ben

urban-

Ben Barrett

Cultivation Technologies Business Coor dinator
1751 Panorama Point - Unit G
Lafayette, CO 80026

720.390.3880 ext. 115 (Office)


mailto:ben@urban-gro.com
mailto:marijuana@alaska.gov
http://urban-gro.com/
tel:720.390.3880%20ext.%20105

From: Lily Bosshart

To: Marijuana, CED ABC (CED sponsored)
Subject: Sign Question
Date: Sunday, July 10, 2016 4:01:59 PM

Good Morning,

I am in the process of applying for my retail marijuanalicense and have a question about our store signs. We have 3,
however one of them is freestanding and two sided. Does this still count as 1 sign? It'sametal light box measuring
6'x4" with one piece of plexiglas on either side.

Thank you so much for your help,
Lily Bosshart


mailto:lilyskiles@gmail.com
mailto:marijuana@alaska.gov

From: Springer, Matt

To: Marijuana, CED ABC (CED sponsored)
Subject: Harmful effects of secondhand smoke from marijuana and tobacco
Date: Friday, July 08, 2016 10:21:19 PM

Dear Mr. Calder, | was hoping to send this e-mail to the members of the Marijuana Control
Board but I'm having difficulty finding e-mail addresses for them. Would you be so kind as to
distribute this quick note to them?

| saw news reports today about the discussion at the MCB regarding whether to require
adequate ventilation in Alaska commercial cannabis establishments that would allow
marijuana use on site. The articles mentioned that secondhand smoke was a concern and that
there were specific worries about whether people exposed to it would get high. | would advise
the group to aso be concerned with the rapid harmful cardiovascular effects observed in
people exposed to secondhand smoke from tobacco, which may also occur after exposure to
secondhand smoke from marijuana.

My research group at the University of California, San Francisco, has been studying the
adverse effects of brief exposure to secondhand smoke from tobacco for years and recently
concluded a study that exposed rats to secondhand smoke from marijuana. We found that just
afew minutes of exposure to marijuana secondhand smoke caused substantial impairment of
the ability of arteriesto function properly, at particle levels similar to what might be found in
restaurants that allow tobacco smoking, and that this effect lasted considerably longer than the
similar effect caused by tobacco secondhand smoke. This occurred even with smoke from
marijuanathat had been depleted of the drug THC and the other cannabinoids, which means
that thisis an effect of smoke in general and not adrug effect. We reported our initial findings
in late 2014 and have a paper about to be published in the Journal of the American Heart
Association on July 27. The media embargo will be lifted on that day and | would be happy to
send a copy of the paper to you for consideration.

Best wishes,
Matt Springer

Matthew L. Springer, Ph.D.

Professor of Medicine

Division of Cardiology

Cardiovascular Research Institute

Broad Center of Regeneration Medicine and Stem Cell Research
Center for Tobacco Control Research & Education

Helen Diller Family Comprehensive Cancer Center

University of California, San Francisco

Phone (415) 502-8404
matt.springer@ucsf.edu

http://cardiolab.ucsf.edu/molcardiolab


mailto:Matt.Springer@ucsf.edu
mailto:marijuana@alaska.gov
file:////c/matt.springer@ucsf.edu
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From: Patricia A Smith

To: Marijuana, CED ABC (CED sponsored)
Cc: commentary@alaskadispatch.com
Subject: Public consumption of marijuana
Date: Friday, July 08, 2016 11:08:36 AM

I am very much dismayed about the proposed cafe regulation. Didn't we just ban all smoking in restaurants and
bars? Didn't we decide that smoking was harmful to your health? Is marijuana a safe smoking product?

We have banned tobacco and E cigarettes and now will allow smoking again.

If a person wants to smoke marijuana, do it in private just as those who use tobacco do.

NO on marijuana cafes.

Patricia Smith

Retired RN

Sent from my iPad Pat Smith


mailto:ppasmth@aol.com
mailto:marijuana@alaska.gov
mailto:commentary@alaskadispatch.com

From: Jim Dyer

To: Marijuana, CED ABC (CED sponsored)

Subject: Packaging & Labeling Issues and Suggested Solutions
Date: Thursday, July 07, 2016 8:05:25 PM

Attachments: PackaaginglLabelinalssues_2016-07-04_001.xIsx

PackaginglLabelinalssues 2016 07 04 001.pdf

Dear MCB Members & Staff:

Attached is an electronic copy of the listing of Packaging & Labeling Issues and Suggested Solutions
which | submitted today during the MCB meeting here in Fairbanks.

Thanks again for allowing me to testify and participate in the meeting.

Sincerely, Jim

Jim Dyer

Vice President — Operations
JKD Brands, LLC

Tel. 907-929-5838
Toll-Free: 866-568-0938
Cell: 907-885-5135

Fax: 907-929-5895

E-Mail: im@jkdbrands.com

Website: www.jkdbrands.com
Skype: jim.dyer88


mailto:jim@jkdbrands.com
mailto:marijuana@alaska.gov
mailto:jim@jkdbrands.com
http://www.jkdbrands.com/

Sheet1

		Packaging & Labeling - Points for Clarification

		#		Issue		Suggested Solution

		1		•       3 AAC 306.475 (b) Written Disclosure – to “Whom” and “How”?
           o   Soil amendment, fertilizer, and other crop
                production aid
           o   Test facility & test results
To “Whom” and “How” is this written disclosure to be made?
		Cultivator issue following items to either Manufacturing Facility or Retail Store which the marijuana is being sold to and delivered to, along with the transport manifest.
1. Written list of soil amendments, fertilizers, and other crop production aids, including any pesticide, herbicide, or fungicide that was used, and 
2. copy of test report from Test Facility. 

		2		•       3 AAC 306.475 (e)  Is there an explicit requirement to place “Test Label” information on each Commercial Package?  (It appears that the regulations only require this information to be affixed to the tamper-evident transport container.)
		No changes required.  "Test Label" shall be affixed to the shipping container, as currently specified in regulations (3 AAC 306.475 (e).
Cultivators may optionally list cannabinoids, terpenes, and strain name on commercial and wholesale packaging.  

		3		3 AAC 306.470 (d) (1)  The “tamper-evident shipping container” procedure needs clarification.   Tamper-evident seals; serialized “seal numbers”, enter numbers on manifest?
		It is hereby suggested that serially-numbered/tamper-evident seals be used to seal the shiipping container, and that those numbers be recorded on the transport manifest.  Upon arrival at the receiving destination, the receiver shall check the shipping container seal numbers against the numbers on the manifest to verify that no tampering has occurred.  

		4		3 AAC 306.470 (d) (3)  Manifest “form” and “procedure” details are needed.
		At this point it seems logical to assume that the "Marijuana Transportation Manifest" provided by Franwell METRC will be used.  Possibly some Alaska-specific modifications may be in order.

		5		3 AAC 306.345 (b) (2)  Procedure is needed for pecisely “how” to derive the total milligrams of THC in each commercially packaged product.
		According to 3 AAC 306.645 (b)(1)(B)(ii), the Test Facility is responsible to report the potency test results, including the total number of milligrams of each cannabinoid contained in a single retail marijuana product unit for sale.  It is suggested that this listing of cannabinoid concentration be provided by Test Facility in "cannabinoid milligrams per product grams".  This concentration factor can then be multiplied to determine the total estimated amount of THC in the commercial product, as required to be done by the Marijuana Retailer, in 3 AAC 345 (b)(2).
THC + THCA = "Total THC"   Therefore, if product concentrations are 3mg/g and 2mg/g, respectively, for THC and THCA, the concentration of "Total THC" would be 5mg/g.  Furthermore, if the commercial package contained 5g of marijuana or marijuana product, the estimated "Total THC" would be (5mg/g)(5g)=25mg  

		6		3 AAC 306.310 (6) “ . . . Expiration date shown on label . . . “  -not mentioned elsewhere in the regulations. 
		Add language about "expiration date" to labeling sections of regulations as listed below.
      Article 3 - Retail Marijuana Stores – Packaging & Labeling  (3 AAC 306.345)
      Article 4 - Marijuana Cultivation Facilities – Labeling of Marijuana  (3 AAC 306.475) 
      Article 5 - Marijuana Product Manufacturing Facilities – Labeling of Marijuana Products  (3 AAC 306.570)


		7		Does the Franwell/METRC tracking number and/or bar code need to appear on each commercial package?  (Or, just on the larger “bulk” package containing the individual commercial packages?)
		Establish correlation between the Franwell/METRC tracking number and each coomercial package by printing the Franwell/METRC tracking number on a label on each commercial package.

		8		Can the Harvest Batch Number be the same as [identical to] the Franwell/METRC tracking number?
		If the Franwell/METRC tracking number is printed on a label on each commercial package, it is best if the harvest batch number is a different [unique] number.

		9		Is the marijuana “strain” name required to be displayed on each commercial package?
		Displaying the strain name on each commercial package should be optional.





		REF: PackagingLabelingIssues_2016-07-04_001.xlsx






Packaging & Labeling - Points for Clarification

Issue

Suggested Solution

e 3 AAC306.475 (b) Written Disclosure —to “Whom” and “How”?
o Soil amendment, fertilizer, and other crop
production aid
o Test facility & test results
To “Whom” and “How” is this written disclosure to be made?

Cultivator issue following items to either Manufacturing Facility or Retail Store which the marijuana is being sold to and
delivered to, along with the transport manifest.

1. Written list of soil amendments, fertilizers, and other crop production aids, including any pesticide, herbicide, or
fungicide that was used, and

2. copy of test report from Test Facility.

e 3 AAC306.475 (e) Is there an explicit requirement to place “Test Label”
information on each Commercial Package? (It appears that the regulations
only require this information to be affixed to the tamper-evident transport
container.)

No changes required. "Test Label" shall be affixed to the shipping container, as currently specified in regulations (3 AAC
306.475 (e).
Cultivators may optionally list cannabinoids, terpenes, and strain name on commercial and wholesale packaging.

3 AAC 306.470 (d) (1) The “tamper-evident shipping container” procedure
needs clarification. Tamper-evident seals; serialized “seal numbers”, enter
numbers on manifest?

It is hereby suggested that serially-numbered/tamper-evident seals be used to seal the shiipping container, and that
those numbers be recorded on the transport manifest. Upon arrival at the receiving destination, the receiver shall
check the shipping container seal numbers against the numbers on the manifest to verify that no tampering has
occurred.

3 AAC 306.470 (d) (3) Manifest “form” and “procedure” details are needed.

At this point it seems logical to assume that the "Marijuana Transportation Manifest" provided by Franwell METRC will
be used. Possibly some Alaska-specific modifications may be in order.

3 AAC 306.345 (b) (2) Procedure is needed for pecisely “how” to derive the
total milligrams of THC in each commercially packaged product.

According to 3 AAC 306.645 (b)(1)(B)(ii), the Test Facility is responsible to report the potency test results, including the
total number of milligrams of each cannabinoid contained in a single retail marijuana product unit for sale. Itis
suggested that this listing of cannabinoid concentration be provided by Test Facility in "cannabinoid milligrams per
product grams". This concentration factor can then be multiplied to determine the total estimated amount of THC in
the commercial product, as required to be done by the Marijuana Retailer, in 3 AAC 345 (b)(2).

THC + THCA ="Total THC" Therefore, if product concentrations are 3mg/g and 2mg/g, respectively, for THC and THCA,
the concentration of "Total THC" would be 5mg/g. Furthermore, if the commercial package contained 5g of marijuana
or marijuana product, the estimated "Total THC" would be (5mg/g)(5g)=25mg

3 AAC 306.310 (6) “. .. Expiration date shown on label . .. “ -not mentioned
elsewhere in the regulations.

Add language about "expiration date" to labeling sections of regulations as listed below.
Article 3 - Retail Marijuana Stores — Packaging & Labeling (3 AAC 306.345)
Article 4 - Marijuana Cultivation Facilities — Labeling of Marijuana (3 AAC 306.475)
Article 5 - Marijuana Product Manufacturing Facilities — Labeling of Marijuana Products (3 AAC 306.570)

Does the Franwell/METRC tracking number and/or bar code need to appear
on each commercial package? (Or, just on the larger “bulk” package
containing the individual commercial packages?)

Establish correlation between the Franwell/METRC tracking number and each coomercial package by printing the
Franwell/METRC tracking number on a label on each commercial package.

Can the Harvest Batch Number be the same as [identical to] the
Franwell/METRC tracking number?

If the Franwell/METRC tracking number is printed on a label on each commercial package, it is best if the harvest batch
number is a different [unique] number.

Is the marijuana “strain” name required to be displayed on each commercial
package?

Displaying the strain name on each commercial package should be optional.

REF: Packaginglabelinglssues_2016-07-04_001.xlsx







From: Alison Kulas

To: Marijuana, CED ABC (CED sponsored)

Subject: Ventilation Standards follow up

Date: Thursday, July 07, 2016 5:01:14 PM
Attachments: Secondhand Marijuana Smoke (FS-45) 2016-04.pdf

ACS CAN Alaska - Opinion Survey Results - Jan. 29, 2016.pdf

Dear MCB members and staff,

Attached isthe link for the American Society of Heating, Refrigeration and Air-Conditioning
Engineers report | cited during today's testimony. The full report is available for $99 and we
have a hard copy, but if you would like additional copies or to make the full report part of
public record you would need to follow up with ASHRAE.

First published in 1973 as Standard 62, Standard 62.1 specifies minimum ventilation rates and
other measures for new and existing buildings that are intended to provide indoor air quality
that is acceptable to human occupants and that minimizes adverse health effects.

Whereas changes to the 2013 edition of the standard primarily focused on usability and clarity,
the 2016 edition includes a major change to the scope of the standard by which residential
occupancies are moved from Standard 62.1 to Standard 62.2. Other changes to the 2016
edition include the following:

e A revised definition of "environmental tobacco smoke" (ETS) to include emissions from
electronic smoking devices and the smoking of cannabis

o Revised operations and maintenance requirements to better align Standard 62.1 with the
requirementsin ASHRAE/ACCA Standard 180-2012

o New requirements to the Indoor Air Quality Procedure for determining minimum
ventilation rates by considering the combined effects of multiple contaminants of
concern on individual organ systems

« A change to explicitly allow environmental health and safety professionals to determine
whether alower air classis appropriate for a particular laboratory exhaust system

« A changeto allow ventilation to be reduced to zero through the use of occupancy
sensors for spaces of selected occupancy types

o Changes related to demand control ventilation to make clear that the standard is
intended to be used for calculations for code review and also for physical operation

$99 ($84 ASHRAE Member / $42 Student Member)
https://www.ashrae.org/resources--publications/bookstore/standards-62-1--62-2

Thank you so much for your consideration into the industry standard for secondhand smoke
ventilation as you consider future regulations.

Sincerely,
Alison Kulas


mailto:kulasali@gmail.com
mailto:marijuana@alaska.gov
https://www.ashrae.org/resources--publications/bookstore/standards-62-1--62-2

PANR AMERICANS FOR NONSMOKERS' RIGHTS

Defending your right to breathe smokefree air since 1976

Secondhand Marijuana Smoke

“Smoke is smoke. Both tobacco and marijuana smoke impair blood vessel function similarly. People
should avoid both, and governments who are protecting people against secondhand smoke exposure
should include marijuana in those rules.”

-Matthew Springer, cardiovascular researcher and Associate Professor of Medicine,
University of California, San Francisco

Facts about secondhand marijuana smoke:
e Marijuana smoke is created by burning components of plants in the genus Cannabis.

e Secondhand marijuana smoke is a complex chemical mixture of smoke emitted from combusted
marijuana and the smoke that is exhaled by the user.

e Secondhand marijuana smoke contains fine particulate matter that can be breathed deeply into
the lungs.

¢ Secondhand marijuana smoke contains many of the same cancer-causing substances and toxic
chemicals as secondhand tobacco smoke. Some of the known carcinogens or toxins present in
marijuana smoke include: acetaldehyde, ammonia arsenic, benzene, cadmium, chromium,
formaldehyde, hydrogen cyanide, isoprene, lead, mercury, nickel, and quinoline.*

e Marijuana smoke contains tetrahydrocannabinol (THC), the active chemical in cannabis.
Health risks of exposure to secondhand marijuana smoke:

Since marijuana is illegal under federal law, there have been a limited number of studies examining
health risks associated with marijuana use and exposure in the United States. Health risks from primary
and secondhand smoke exposure may also be difficult to determine as marijuana is often used in
combination with tobacco.

However, peer-reviewed and published studies do indicate that exposure to secondhand marijuana
smoke may have health and safety risks for the general public, especially due to its similar composition
to secondhand tobacco smoke.

e Secondhand smoke from combusted marijuana contains fine particulate matter that can be
breathed deeply into the lungs,? which can cause lung irritation, asthma attacks, and makes
respiratory infections more likely. Exposure to fine particulate matter can exacerbate health
problems especially for people with respiratory conditions like asthma, bronchitis, or COPD.?

e Significant amounts of mercury, cadmium, nickel, lead, and chromium are found in marijuana
smoke, as well as 20 times the amount of ammonia and 3-5 times more hydrogen cyanide in
marijuana smoke than is in tobacco smoke.*

e In 2009, the California Office of Environmental Health Hazard Assessment added marijuana
smoke to its Proposition 65 list of carcinogens and reproductive toxins, also known as the Safe
Drinking Water and Toxic Enforcement Act of 1986. It reported that at least 33 individual
constituents present in both marijuana smoke and tobacco smoke are Proposition 65
carcinogens.> °

2530 San Pablo Avenue, Suite J e Berkeley, California 94702  (510) 841-3032 / FAX (510) 841-3071
www.no-smoke.org e anr@no-smoke.org




http://www.no-smoke.org/



e Secondhand smoke from marijuana has many of the same chemicals as smoke from tobacco,
including those linked to lung cancer.’

e Secondhand marijuana exposure impairs blood vessel function. Thirty minutes of exposure to
secondhand marijuana smoke at levels comparable to those found in restaurants that allow
cigarette smoking led to substantial impairment of blood vessel function. Marijuana smoke
exposure had a greater and longer-lasting effect on blood vessel function than exposure to
secondhand tobacco smoke.?

e Secondhand marijuana smoke and secondhand tobacco smoke likely have similar harmful health
effects because of their similar chemical composition, including atherosclerosis (partially blocked
arteries), heart attack, and stroke.®

o People who are exposed to secondhand marijuana smoke can have detectable levels of THC in
their blood and urine.*®

¢ Marijuana also can be contaminated with mold, insecticides or other chemicals that may be
released in secondhand smoke.™

Including Marijuana Smoking in Smokefree Public Place and Workplace Laws:

o Everyone has the right to breathe smokefree air. Smokefree policies are designed to protect the
public and all workers from exposure to the health hazards caused by exposure to secondhand
tobacco smoke. The same should be true for secondhand marijuana smoke.

e The percent of U.S. adults who use marijuana more than doubled from 4.1% to 9.5% between
2001-2002 and 2012-2013,"? which may also indicate an increase in exposure to secondhand
marijuana smoke.

e The American Saociety for Heating, Refrigeration, and Air Conditioning Engineering (ASHRAE) is
the organization that develops engineering standards for building ventilation systems. ASHRAE
now bases its ventilation standard for acceptable indoor air quality on an environment that is
completely free from secondhand tobacco smoke, secondhand marijuana smoke, and emissions
from electronic smoking devices."?

e In order to protect public health, improve consistency, and aid enforcement, smokefree laws for
public places and workplaces should include tobacco as well as marijuana, whether it is smoked
or aerosolized. Allowing marijuana smoking in places where smoking is now prohibited could
undermine laws that protect the public from exposure to secondhand smoke. The Tobacco
Control Legal Consortium issued an informative brief on Lessons from Tobacco Control for
Marijuana Regulation. **

e Smokefree policies provide incentives to quit smoking, help denormalize smoking behavior, and
are particularly effective among youth and young adults who are vulnerable to visual cues and
social norms of smoking. It is likely that smokefree policies for marijuana will have a similar effect.

e Currently, there are approximately 157 municipalities and 5 states that explicitly restrict marijuana
use in smokefree spaces in some manner.

In the interest of public health, the use of combustible or aerosolized marijuana should be
prohibited wherever tobacco smoking is prohibited.



http://www.publichealthlawcenter.org/sites/default/files/resources/tclc-synopsis-marijuana-tobacco-2015_0.pdf

http://www.publichealthlawcenter.org/sites/default/files/resources/tclc-synopsis-marijuana-tobacco-2015_0.pdf



ANR'’s Position on Exposure to Secondhand Marijuana Smoke:

Marijuana smoke is a form of indoor air pollution. Therefore, ANR includes marijuana within our definition
of smoking, and all of our model laws and policies include a prohibition on smoking marijuana wherever
smoking of tobacco products is not allowed. ANR does not have a position on whether marijuana should
be legalized; however ANR is against smoking in ways that harm other people. In states where
marijuana is legalized, marijuana use should be prohibited in all smokefree spaces.

Nobody should have to breathe secondhand marijuana smoke at work, in public, or where they
live. If we want healthy, smokefree air for workers and the public, then products like marijuana and
electronic smoking devices (which can be used to “vape” a wide range of substances, including
marijuana and hash oil) must not be used in smokefree environments where others are forced to breathe
the secondhand emissions.
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Methodology

 Fielded: December 30, 2015 to January 7, 2016
« Sample:

— Statewide

— n=800 Registered Alaska Voters

— Interview quotas by location, age and gender

* Interview Method:
— 75% landline, 25% cell phone
— Live interviewers
« Weighting:
— Based on most recent Alaska voter statistics

— Highly representative sample in terms of age, gender, education,
income, political registration and geographic location

* Margin of Error:
— 13.46% at 95% confidence interval for total sample

Alaska Smoke-Free Workplace Opinion Survey — Dec. 2015 - Jan. 2016
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Statewide Smoke-Free Workplace Law

As you may know, there is currently no statewide law in Alaska that prohibits smoking indoors in public places, only local ordinances

in some parts of the state. Would you favor or oppose a statewide law in Alaska that would prohibit smoking indoors in public places,
including workplaces, public buildings, offices, restaurants and bars?

2012

Favored by margin

2016 of 2.5-to-1

Oppose
Favor  30%

66%

Unsure
4%

Strongly favor

Somewhat favor 11% | 9%
Somewhat oppose 11% 8%
Strongly oppose 19% 20%
Unsure 4% 3%
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Statewide Smoke-Free Law, cont'd

Somewhat favor M Strongly favor

There is broad support for a statewide

Location

Anchorage 72%- Total favor SMoke-free workplace law, and in most
Southcentral 73% demographic subgroups the majority
Interior 63% of Alaskans “strongly favor” it.
Southeast 62%
Rural 64% :
Political Part Something we all agree on...
Age ° Ilgceamo?:a\t, 74%
18-29 years 65% - ’
i 7
30-44 years 69% D S 1%
45-59 years 72% Non-partisan 64%
60+ years 70% Undeclared 70%
Other party 65%
Gender
Male 62% Race
Female 77% White 72%
i - 47% |
e T Alaskan Native 47% 55%
Always 63% 4 71% Other 68%
Nearly always 73% Tobacco use
Part of the time 62% Current smoker 51%
Seldom 54% Former smoker 66%
Never 48% Non-smoker 77%
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E-Cigarettes and Marijuana in Smoke-Free Law?e

If Alaska passes a law prohibiting smoking indoors in public places, including workplaces, public buildings, offices,
restaurants and bars, would you favor or oppose including electronic cigarettes, or e-cigarettes, in that law, so
that the use of electronic cigarettes would not be allowed inside places that are smoke-free? ...What about the

smoking of marijuana?

E-Cigarettes in Smoke-Free Law Marijuana in Smoke-Free Law

Unsure
3%

Strongly favor

Somewhat favor

Somewhat oppose 6% 6%
Strongly oppose [ 14% M 12%
Unsure 8% 3%
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Smoke-free issue affect your votee

Would you be more likely or less likely to vote for a candidate who supports a law that would prohibit smoking indoors in
public places and workplaces in Alaska, or would their opinion on this issue not affect your vote?

B More likely/no affect to support of candidate Over 5-to-1
2016 positive or

neutral impact

2012

M Less likely to support candidate
Il Unsure

Much more likely _ 19% _ 21%
38% 39%

Somewhat more likely 19% 81% 18% 80%
Not affect vote 43% 41%
Somewhat less likely 4% 6%
14% 15%
10%

Much less likely 9%
Unsure 5% 5%

Alaska Smoke-Free Workplace Opinion Survey — Dec. 2015 - Jan. 2016





Smoke-free issue affect your votee contd

Would not affect vote ™ More likely to support

Location
Anchorage 83% - More likely/Not affect vote
Southcentral 81%
Interior 72%
Southeast 76%
A% :
Rural 2% 82% A candidates’ support
Gender :
Male 75% ol a simiene
Female s SlEkeER werlplag
Political Party law would have a
Democrat 83% broadly positive or
Republican 81% neutral impact on the
-parti 9
Non-partisan 39% 84% vote of Alaskans.
Undeclared 78%
Other party 75%
Vote frequency
Always 80%
Nearly always 81%
Part of the time 74%
Seldom 80%
Never 72%
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Messaging

Please tell me whether you personally agree or disagree with each of the following statements...

B Strongly agree Somewhat agree Somewhat disagree M Strongly disagree  ® Unsure
0% 25% 50% 75% 100% Total
Agree Total

(A from 2012) Disagree
96% (+3%) 3%

All Alaskans have the right
to breathe clean air

Restaurants and bars would be
healthier for customers and 80% a! 93% (+2%) 5%
employees if they were smoke-free ,

All Alaskan workers should
be protected from exposure
to second-hand smoke in
the workplace

72% V. 88% (+6%) 11%

| would avoid a restaurant or
bar that allows smoking indoors
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Perceived Risk

Please tell me whether you feel each of the following is a serious, moderate, or minor health hazard, or no health hazard at all.

Serious/Moderate B Serious health hazard

health hazard Moderate health hazard
94%
88%
76%
65% o
589% 61%

37%

Smoking Exposure to Use of Exposure to Smoking Exposure to

tobacco second-hand electronic second-hand marijuana second-hand

products tobacco smoke cigarettes electronic marijuana

cigarettes smoke
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Perceived Risk by Location

B Serious health hazard
Moderate health hazard

Exposure to second-

Smoking tobacco products hand tobacco smoke

6%  94%

95%

0, (V)
91%  90% 89%  88% 91%  g89%
81%
77% 9
| & - 627 - oo, 75%
e AN < X AN Q AN < X AN
&L F S & & F S
(\,Q \Qc‘ N\ 0\' (\;Q ‘QQ ) N
v S <> v S <
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Tracking Perceived Risk

B Serious health hazard
Moderate health hazard

Smoking tobacco products Exposure to second-

hand tobacco smoke
Serious/Moderate

health hazard

01% e 4%

88%

83% =

2012 2016 2012 2016
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Takeaway

Alaskan views are in strong alignment with the priorities of the American Cancer
Society Cancer Action Network.

— Across all measures that can be tracked, opinions have become even more favorable.

A large majority of Alaskans (69%) support a statewide smoke-free workplace law.

— Support is strong and consistent across all demographic subgroups, including location,
age and political party. Even a slight majority of smokers (51%) support the law.

— Similarly large percentages support including e-cigarettes (72%) and marijuana (79%) in
a smoke-free workplace law.

Thirty-nine percent (39%) of Alaskans say they would be more likely to vote for a
candidate who supports a smoke-free workplace law. Fully four-out-of-five
Alaskans (80%) say a candidates’ support for the law would have a positive or
neutral impact on their vote.

The percentage of Alaskans who report smoking and exposure to second-hand
smoke as a serious or moderate health hazard is near absolute (94% and 88%,
respectively), and perceived risk has increased slightly since the last measurement.

— Alarge majority also view the smoking and second-hand exposure of e-cigarettes and
marijuana as a serious or moderate health hazard.

Alaska Smoke-Free Workplace Opinion Survey — Dec. 2015 - Jan. 2016






From: Lauren Maloon

To: Marijuana, CED ABC (CED sponsored)
Subject: Request for Information

Date: Thursday, July 07, 2016 11:52:44 AM
Attachments: image001.png

To whom it may concern,

I work for a software development company in Dayton, Ohio. I have been tasked

with researching the number of marijuana dispensaries, cultivation sites, and
infused product manufactures in the legal states. We are only interested in the
number of each category and no other information is needed.

Thank you for any help you can lend at your earliest convenience.

Lauren Maloon

Ir Software Developer / \ 711 E Monument Ave, Suite 324

Social Marketing Consultant Dayton, OH 45402
m: 937-979-79717 ican www.technopelican.com

Imaloon@technopelican.com TECHNOLOGIES twitter.com/Technopelican
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Lauren Maloon
Ir Software Developer /
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Social Marketing Consultant > Dayton, OH 45402
m: 937-979-79717 ican www.technopelican.com

Imaloon@technopelican.com TECHNOLOGIES twitter.com/Technopelican
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From: ANTHONY ZANGRILLI

To: Marijuana, CED ABC (CED sponsored)
Subject: Alaska Statues & Regulations Clarification
Date: Wednesday, July 06, 2016 10:19:53 AM
Sir,

Good morning, I'am Anthony from Eagle River. | have read the Alaska Statutes and Regulation ref Marijuana.
Also, al areasin the final Chapter 306, Regulation of the marijuanaindustry.

I could not find the answer, except maybe the marijuanaretail licensee under the alteration of the establishment
must notify the board

I'm considering purchasing vending machines that dispenses 1 ounce of marijuana. The concept isthat | sell the
machine or multiple machines to the owner who holds the license. | have no contact with the inventory or maintain
the vending machine. Do | need a marijuanalicense? | understand other licensee will apply.

This aternative has proven a big success in those few States that permit the vending machines that expedites the
purchasing marijuana process for those consumers that just come in a store and want to buy an ounce of marijuana.

Your input is critical before | purchase these machines and market them to the Retail Marijuana Business
Licensee's who will own the machine.

Thanks,
Kind Regards
Anthony


mailto:wzangrilli@msn.com
mailto:marijuana@alaska.gov

From: ANTHONY ZANGRILLI

To: Marijuana, CED ABC (CED sponsored)
Subject: Alaska Statues & Regulations Clarification
Date: Wednesday, July 06, 2016 10:19:45 AM
Sir,

Good morning, I'am Anthony from Eagle River. | have read the Alaska Statutes and Regulation ref Marijuana.
Also, al areasin the final Chapter 306, Regulation of the marijuanaindustry.

I could not find the answer, except maybe the marijuanaretail licensee under the alteration of the establishment
must notify the board

I'm considering purchasing vending machines that dispenses 1 ounce of marijuana. The concept isthat | sell the
machine or multiple machines to the owner who holds the license. | have no contact with the inventory or maintain
the vending machine. Do | need a marijuanalicense? | understand other licensee will apply.

This aternative has proven a big success in those few States that permit the vending machines that expedites the
purchasing marijuana process for those consumers that just come in a store and want to buy an ounce of marijuana.

Your input is critical before | purchase these machines and market them to the Retail Marijuana Business
Licensee's who will own the machine.

Thanks,
Kind Regards
Anthony


mailto:wzangrilli@msn.com
mailto:marijuana@alaska.gov

From: Marijuana, CED ABC (CED sponsored)

To: Rita Wilson; Marijuana, CED ABC (CED sponsored)
Subject: RE: essential oil therapy

Date: Tuesday, July 05, 2016 4:29:29 PM

Hi Rita,

You would need a marijuana product manufacturer’s license to legally conduct this activity. Thanks,

Cynthia Franklin, Director
Alcohol & Marijuana Control Office
907-269-0351

From: Rita Wilson [mailto:rwilson@alaska.net]
Sent: Friday, July 01, 2016 5:29 PM

To: Marijuana, CED ABC (CED sponsored)
Subject: essential oil therapy

Mr Calder,

| read the marijuana web page but did not find an answer to my question. Please forward this to the
appropriate person.

Question: | am interested in production marijuana aromatherapy essential oil. | would buy
marijuana from a licensed grower, convert it to oil ( in my kitchen) and sell it to licensed outlets.
Other than a business license, what regulation would this activity fall under?

Thank you for your consideration.

=ita Wilson

200 West 34th Avenue, Suite 687
Anchorage, AK 99503

Cell (907) 242-5000
rwilson@alaska.net


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=MARIJUANA622
mailto:rwilson@alaska.net
mailto:marijuana@alaska.gov
mailto:rwilson@alaska.net

From: Dave Deluca

To: Marijuana, CED ABC (CED sponsored)

Subject: A question for adding a new partner. License Number 10322 The Babylon Company
Date: Monday, July 04, 2016 7:46:57 PM

Hello Mr. Calder,

| am seeking guidance on adding another partner to our company who will be hold afinancia interest. | have
aready submitted the amended information to the state for the refilling of our business license and was wondering
what i need to do now for the AMCO. Please advise. Thank you for your time and help.

Sincerely,

Dave DelLuca


mailto:thebabyloncompany@gmail.com
mailto:marijuana@alaska.gov

From: Rita Wilson

To: Marijuana, CED ABC (CED sponsored)
Subject: essential oil therapy
Date: Friday, July 01, 2016 5:29:06 PM

This message has been archived. View the original item

Mr Calder,

I read the marijuana web page but did not find an answer to my question. Please
forward this to the appropriate person.

Question: | am interested in production marijuana aromatherapy essential oil. | would
buy marijuana from a licensed grower, convert it to oil ( in my kitchen) and sell it to
licensed outlets.

Other than a business license, what regulation would this activity fall under?

Thank you for your consideration.

Rita Wilson

200 West 34th Avenue, Suite 687

Anchorage, AK 99503

Cell (907) 242-5000

rwilson@alaska.net <mailto:rwilson@alaska.net>
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From: Jesse Holzschuh

To: Marijuana, CED ABC (CED sponsored)
Subject: Mandatory attendance
Date: Friday, July 01, 2016 10:53:48 AM

This message has been archived. View the original item

Hello, This is Jesse Holzschuh #10180. | was notified that | must attend the July 7th
meeting and | want to make sure | can do that here in Fairbanks at the borough
assembly chambers at 9:15. Please let me know if this sounds correct.


mailto:1971jester@gmail.com
mailto:marijuana@alaska.gov
https://ancev01.soa.alaska.gov/EnterpriseVault/ViewMessage.asp?VaultId=124C6E078A2532C40A9951B8E587BF84A1110000jnuev02&SavesetId=201608312613877~201607011853480000~Z~20625B0B4616A79C3DA983D35935ACE1

From: Ken & Helen Scollan

To: Marijuana, CED ABC (CED sponsored)
Subject: Public Notice
Date: Thursday, June 30, 2016 8:56:44 AM

This message has been archived. View the original item

We applied for a cultivation and retail license in Anchor Point, license #10298.

My question is we got some comments back that said our postings were not

adequate. We posted the 8 x 12 notice to the door of the proposed premise and at the
post office. We also advertised in the Alaska Dispatch Newspaper. Is this adequate or
do we need to re-post?

Thank you,

Kenny Scollan

Sent from my iPad


mailto:k_hscollanb1@yahoo.com
mailto:marijuana@alaska.gov
https://ancev01.soa.alaska.gov/EnterpriseVault/ViewMessage.asp?VaultId=124C6E078A2532C40A9951B8E587BF84A1110000jnuev02&SavesetId=201608302532222~201606301656440000~Z~303656C51BA0D81B0515E37A99F43D61

From: Gordon Epperly

Subject: Leasing of property for Marijuana Businesses
Date: Wednesday, June 29, 2016 2:35:41 PM
Attachments: @

This message has been archived. View the original item

Hello Everyone

Below is an excerpt of a story that appeared in the Juneau Empire of Juneau Alaska on
May 11, 2016. This story leads to many questions that have not been addressed by the
Alaska State Legislature, the Alaska Marijuana Board, or any municipal government of
the State of Alaska.

JUNEAU EMPIRE

Without objection — and with very little discussion — the Planning Commission
approved the first conditional use permit for a marijuana retail shop in the capital city
during its regular meeting Tuesday night.

The shop is the retail arm of Rainforest Farms LLC

Attachments:
Marijuana Forfeitures Laws.pdf (242 KB)


mailto:enter7740@14th-amendment.com
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From: PSUMInfo (CED sponsored)

To: Marijuana. CED ABC (CED sponsored)
Subject: FW: Notice of proposed regulations regarding marijuana handler permit requirements
Date: Wednesday, June 29, 2016 11:51:37 AM

This message has been archived. View the original item

From: leonard lamb [mailto:lamblj@yahoo.com]

Sent: Wednesday, June 29, 2016 11:48 AM

To: PSUMInfo (CED sponsored)

Subject: Re: Notice of proposed regulations regarding marijuana handler permit
requirements

Is alcohol subjected to all this control or would you say it is much looser?

On Wednesday, June 29, 2016 11:38 AM, PSUMInfo (CED sponsored)
<psuminfo@alaska.gov> wrote:

The Marijuana Control Board proposes to adopt regulations in Title 3 of the Alaska
Administrative Code, dealing with the requirements for marijuana handler permits and
suspension and revo


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=PSUMINFO67C
mailto:marijuana@alaska.gov
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From: Lance Roberts

To: Marijuana, CED ABC (CED sponsored)
Subject: call
Date: Wednesday, June 29, 2016 9:39:59 AM

This message has been archived. View the original item

I've been trying for weeks to get through on the phone to your office and | only get a
message saying your system is down.

I have a critical question | need to talk to someone about dealing with protests.
Please have someone give me a call.

Lance Roberts

Fairbanks North Star Borough Assembly
907-378-8856

From: Marijuana, CED ABC (CED sponsored) [marijuana@alaska.gov]
Sent: Tuesday, April 19, 2016 2:54 PM

To: Lance Roberts

Subject: RE: measurements

Sorry for the late reply. Our office will not conduct land surveys of every area or nei


mailto:lroberts@fnsb.us
mailto:marijuana@alaska.gov
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From: Marijuana Licensing (CED sponsored)

To: Marijuana, CED ABC (CED sponsored)
Cc: Eranklin, Cynthia A (CED)

Subject: FW: Security concerns

Date: Tuesday, June 28, 2016 1:40:52 PM

This message has been archived. View the original item

Christina Thibodeaux
Business Registration Examiner | Dept. of Commerce, Community and Economic
Development | Alcohol and Marijuana Control Office
550 W. 7th Ave. Ste. 1600 Anchorage, AK 99501 | 907.754.3588 |
Please consider the environment before printing this e-mail.

Less paper is better for us and our environment.

From: Nick Neade [mailto:destl@icloud.com]
Sent: Monday, June 27, 2016 6:18 PM

To: Marijuana Licensing (CED sponsored)
Subject: Security concerns

Hi - this is Destiny Neade (license #10006 and #10012) and I'm about to su


mailto:/O=SOA/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=MARIJUANALICENSINGCA4
mailto:marijuana@alaska.gov
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From: Leahu,. lura S (CED)

To: Marijuana. CED ABC (CED sponsored)
Subject: RE: RE: Municipality with Questions about Impact of Legalization on Availability of State and Federal Grants
Date: Tuesday, June 28, 2016 9:15:07 AM

This message has been archived. View the original item

Hi John,

Thank you for the Cole Memo! | emailed my response to the mayor and encouraged the
city staff, elected officials, and businesses to contact your office with questions regarding
licensing and whatever other questions they may have. | also advised them of the

information available on your website on resources, laws and regulations, and application
and licensing.

Have a good day!

lura S. Leahu

Local Government Specialist 111

Division of Community and Regional Affairs, DCCED, State of Alaska
State Office Building Floor 9

PO Box 110809

Juneau, AK 99811-
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From: Eranklin, Cynthia A (CED)

To: Leahu,. lura S (CED)

Cc: Marijuana, CED ABC (CED sponsored)

Subject: Federal interference with state marijuana programs
Date: Monday, June 27, 2016 1:55:08 PM

This message has been archived. View the original item

Hi lura,

I have not heard any rumor or implication that federal granting agencies would penalize
local governments or withdraw grants if there were commercial marijuana
establishments permitted in their boundaries. In fact, such action would appear to be in
direct contradiction to the Cole Memo and the general federal stance that states are
permitted to engage in the state “marijuana experiment” as long as the regulations are
developed and strictly followed as directed by the Cole Memo. We have made every
attempt to develop a set of robust state regulations that is in full compliance w
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From: Laurel Andrews

To: Marijuana, CED ABC (CED sponsored)
Subject: Re: media question re: public notice for completed applications
Date: Monday, June 27, 2016 1:43:03 PM

This message has been archived. View the original item

hmm i'm trying again and it's working! maybe it was some problem with my browser.
thank you!

On Mon, Jun 27, 2016 at 1:35 PM, Marijuana, CED ABC (CED sponsored)

<marijuana@alaska.gov> wrote:

Laurel I'm not having any issue accessing the public notices in the complete section. |
used the link you provided. Are you still having trouble?

John Calder
Administrative Officer
Alcohol & Marijuana Control Office

(907)-754-3427 <tel:%28907%29-754-3427>

From: Laurel Andrews [mailto:laurel@alaskadispatch.com]
Sent: Monday, June 20, 2016 11:52 AM
To: Marijuana


mailto:laurel@alaskadispatch.com
mailto:marijuana@alaska.gov
https://ancev01.soa.alaska.gov/EnterpriseVault/ViewMessage.asp?VaultId=124C6E078A2532C40A9951B8E587BF84A1110000jnuev02&SavesetId=201608272268622~201606272143030000~Z~2078D833F495E00440B1FA5CE6C24181

From: Calder, John P (CED)

To: Marijuana, CED ABC (CED sponsored)

Subject: FW: Comment for Onsite Marijuana Consumption Endorsement
Date: Monday, June 27, 2016 12:05:08 PM

Attachments: @

Importance: High

This message has been archived. View the original item

John Calder
Administrative Officer
Alcohol & Marijuana Control Office

(907)-754-3427

From: Franklin, Cynthia A (CED)

Sent: Tuesday, June 21, 2016 4:44 PM

To: Calder, John P (CED)

Subject: FW: Comment for Onsite Marijuana Consumption Endorsement
Importance: High

Cynthia Franklin, Director
Alcohol & Marijuana Control Office

907-269-0351

From: Amanda Roberts [mailto:amandar@searhc.org]
Sent: Tuesday, June 21, 2016 4:36 PM

To: Franklin, Cynthia A (CED)

Cc: Edeltraud Rodewald

Subject: Comment for Onsite Marijuana Consumption Endor

Attachments:

Partnership Letter Comment Onsite Marijuana Consumption (238 KB)
_06 21 16.pdf
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From: Lance Wells

To: Marijuana, CED ABC (CED sponsored)

Subject: Silverthorn Investment Group: Operating Plan and Supplements Lic. No 10316
Date: Monday, June 27, 2016 8:44:10 AM

Attachments: @

This message has been archived. View the original item

Dear Sirs

| tried to send this a few mins ago, but computer glitched and not sure it went through
so here it is again. Please find for filing:

MJ-01 Completed operating plan and supplements: camera layout and security protocol.

Thank you.

/s/

Lance C. Wells

Attachments:
SILVERTHORN OPERATING AGREEMENT .pdf (11.2 MB)
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From: Amy

To: Marijuana, CED ABC (CED sponsored); sue.morgan@usu.edu
Subject: Legal Issues with Moratorium in Mat Su

Date: Saturday, June 25, 2016 2:39:16 PM

Attachments: @

This message has been archived. View the original item

3 AAC 306.060. Protest by local government. (b)

The board will impose a condition a local government recommends unless the board finds
the recommended condition is arbitrary, capricious, and unreasonable.

I present to you the following evidence that the Mat Su Borough is not acting reasonable,
or following the same statutes that the licensee's must follow.

3 AAC 306.230. Procedure for local option election. When it receives a petition to adopt,
change, or remove a local option under 3 AAC 306.200 - 3 AAC 306.220, the local
government shall conduct the election in complian

Attachments:

6-21.docx (15 KB)
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