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BACKGROUND

In December, 2010, this Office presented Council with a memorandum regarding legal
challenges facing the City of San Jose (City) as it considers the issue of Medical
Marijuana Collectives in its jurisdiction. This memorandum is intended to provide
Council with legal developments since that date and their potential impact on the
proposed revisions to Title 6 and Title 20 of the San Jose Municipal Code relating to
Medical Marijuana ("Proposed Ordinances").

Further, this memorandum identifies areas of clarification to the provisions of Title 6
(Regulatory Ordinance) from the version approved by Council on April 19,2011.

ANALYSIS

The majority of the changes in Regulatory Ordinance are recommended to clarify the
Council’s intent with respect to the nature and scope of the Regulatory Ordinance in
light of the recent information from the Department of Justice (DO J). The remaining
changes provide further clarification for purposes of the administration of the Regulatory
Ordinance. Each will be discussed in turn.

A.    Clarifications in Light of Legal Developments at the Federal and State Level.

Within the last several months, the DOJ through its Office of the Attorney General (AG),
has issued several advisory letters regarding Medical Marijuana. This recent activity
prompts clarification of the Proposed Ordinances to clearly state that they neither
authorize nor condone any activity prohibited under State or Federal Law. This Office
recommends that the Proposed Ordinances provide that strict compliance with their
terms will provide an affirmative defense to civil and criminal enforcement of the San
Jose Municipal Code. In addition, with this structure, it is unnecessary to change the
definition of "Public Nuisance" set forth in Section 1.13.050, as the conduct is not
excluded from the definition of public nuisance. The City will enforce, to the fullest
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extent possible, the provisions of the San Jos6 Municipal Code, including civil and
enforcement action of violations of the provisions of the Proposed Ordinances.

1. Recent Opinion Letters from Federal Law Enforcement.

The proliferation of medical marijuana collectives started after October 19, 2009, when
Washington D.C. AG David Ogden issued a Memorandum for Selected United States
Attorneys regarding the investigations and prosecutions in states authorizing the use of
medical marijuana. ("Ogden Memo", Ex. "A"). The Ogden Memo states that the DOJ is
committed to the enforcement of drug laws, but is also committed to "making efficient
and rational use of its limited investigation and prosecutorial resources." Although the
prosecution of "significant traffickers of illegal drugs, including marijuana" is a core
priority of the DO J, pursuit of these priorities will not focus on "individuals whose actions
are in clear and unambiguous compliance with existing state laws providing for the
medical use of marijuana."

On February 1,2011, Melinda Haag, the U.S. Attorney for the Northern District of
California, issued an opinion letter to John Russo, the City Attorney for Oakland
regarding its Medical Cannabis Cultivation Ordinance (Oakland Ordinance). ("Haag
Letter", Ex "B".) Ms. Haag reviewed Oakland’s Ordinance in which the City solicits
applications for permits for "industrial cannabis cultivation and manufacturing facilities."
At the time of Ms. Haag’s review, Oakland’s Ordinance contemplated cultivation of up to
25,000 square feet on a parcel of land.

Ms. Haag expresses concern that Oakland’s licensing scheme permits "large-scale
industrial marijuana cultivation and manufacturing as it authorizes conduct contrary to
federal law and threatens the federal government’s efforts to regulate the possession,
manufacturing and trafficking of controlled substances." She states that the DOJ "will
enforce the CSA (Controlled Substances Act) vigorously against individuals and
organizations that participate in the manufacturing and distribution activity involving
marijuana, even if such activities are permitted under state law." Ms. Haag warns that
actions may include enforcement of the criminal provisions of the CSA including those
making it illegal to manufacture, distribute or posses with the intent to distribute
marijuana, or knowingly open, lease, rent, maintain, or use property for the
manufacturing, storing or distribution of marijuana.

On June 29,2011, Washington D.C. AG James M. Cole issued a Memorandum for
United States Attorneys Regarding the Ogden Memo in Jurisdictions Seeking to
Authorize Marijuana for Medical Uses. ("Cole Memo", Ex. "C"). AG Cole clarifies that
the Ogden Memo reiterated that the prosecution of significant traffickers of illegal drugs,
including marijuana, remains a core priority. However, AG Cole expresses concern that
since the Odgen Memo, there has been an "increase scope of commercial cultivation, ’
sale, distribution and use of marijuana for purported medical purposes." Several
jurisdictions have considered or enacted legislation "to authorize multiple large-scale
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privately-operated industrial marijuana cultivation centers. Some of these planned
facilities have revenue projections of millions of dollars placed on the planned cultivation
of tens of thousands of cannabis plants."

AG Cole reinforces that the Ogden Memo was "never intended to shield such activities
from federal enforcement action, and prosecution, even where those activities purport to
comply with state law. Persons who are in the business of cultivating, selling or
distributing marijuana and those who knowingly facilitate such activities, are in violation
of the Controlled Substances Act." The Cole Memo warns that compliance with state or
local ordinance are not a defense to civil or criminal enforcement.

On July 1,2011, Benjamin Wagner, United States Attorney for the Eastern District, sent
a similarly-toned warning letter to the City ofChico, which was considering an ordinance
that would authorize permits for two medical marijuana cultivation facilities, each up to
10,000 square feet. ("Wagner Letter", Ex "D"). The Wagner letter mirrors the Haag
Letter to Oakland, emphasizes the marijuana is not legal under Federal law, and
reiterates that the DOJ wants to "ensure that there is no confusion" regarding "municipal
ordinances and state laws that purport to establish proposed marijuana cultivation or
licensing programs."

One week later, on July 8, 2011, the DOJ denied a petition to remove marijuana from
the list of controlled substances ("Denial of Petition to Reclassify", Ex "E"). The DOJ
cited to a scientific and medical evaluation from the Department of Human Services
(DHHS) which concludes that "marijuana has a high potential for abuse, has no
accepted medial use in the Untied States, and lacks an acceptable level of safety for
use even under medical supervision. Therefore, DHHS recommended that marijuana
remain in schedule I."

The DOJ’s recent guidance prompts a recommended structural change to the Proposed
Ordinances. The City’s Proposed Ordinances do not, and cannot, make the use,
possession or cultivation of marijuana legal under either State or Federal law. Rather,
the City’s Proposed Ordinances are solely intended to create an affirmative defense to
the City’s civil and criminal enforcement of its San Jos6 Municipal Code.

The California Supreme Court in Ross v. RagingWire Telecommunications, Inc.
discussed California’s voters limitations in adopting the Compassionate Use Act. The
Act does not give marijuana the same legal status as any legal prescription drug. "No
state law could completely legalize marijuana for medical purposes because the drug
remains illegal under federal law (citation), even for medical users (citations). Instead
of attempting the impossible, as we shall explain, California’s voters merely exempted
medical users and their primary caregivers from criminal liability under two specifically
designated state statutes." The Supreme Court continues that, "(a)lthough California’s
voters had no power to change federal law, certainly they were free to disagree with
Congress’s assessment of marijuana, and they also were free to view the possibility of
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beneficial medical use as a sufficient basis for exempting from criminal liability under
state law patients whose physicians recommend the drug."

This legal reasoning is equally applicable to the City’s Proposed Ordinances. As such,
we have revised the Proposed Ordinances to clarify that the City is providing an
affirmative defense to its nuisance abatement statutes and zoning regulations to those
who can demonstrate strict compliance with their terms. Without strict compliance, the
City will enforce, to the fullest extent possible, the provisions of the San Jos6 Municipal
Code.

2. Case law and State Legislation.

Since this Office’s December, 2010 memorandum, courts have upheld local ordinances
against challenges that they are preempted by State law. In the case of County of Los
Angeles v. Hill, the court said: "If there was ever any doubt about the Legislature’s
intention to allow local governments to regulate marijuana dispensaries, and we do not
believe there was, the newly enacted section 11362.768, has made it clear that the
government may regulate dispensaries. Subdivision (f) of that section states: ’Nothing
in this section shall prohibit a (county) from adopting ordinances or policies that further
restrict the location or establishment of a medical marijuana .. dispensary.’"

In addition, the State Legislature has passed AB1300 (Blumenfield) which provides:

Nothing in this article shall prevent a city or other local governing body
from adopting or enforcing the following: (a) adopting local ordinances
that regulate the location, operation or establishment of a medical
marijuana cooperative or collective; (b) the civil and criminal enforcement
of those ordinances; (c) enacting other laws consistent with this article.

On August 31,2011, Governor Brown signed AB1300.

Preemption is a complex issue even when conduct is legal under all applicable laws.
However, where, as here, the conduct addressed in the City’s Proposed Ordinances is
not legal under Federal law, it is important that Proposed Ordinances’ scope is narrowly
defined to create a limited affirmative defense to the enforcement of the San Jos6
Municipal Code for those who demonstrate strict compliance with their terms. In light of
this recommendation, the definition of public nuisance need not be changed.

Thus, the vast majority of the changes from April 19,2011 draft of Regulatory
Ordinance clarify that the City is not making collectives legal under its provisions, and
rather create affirmative defenses to local enforcement.
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B. Clarifications for Administration of Regulatory Ordinance.

Several non-substantive changes were made to the Regulatory Ordinance for formatting
purposes and to provide internal consistency. However, in addition to those changes
addressed by the administration’s memorandum, this office wanted to bring your
attention to a few other changes from the prior version of the Regulatory Ordinance that
were made to provide clarification for purposes of implementation of its provisions.

1.    Authority of the City Manager: The prior version of the Regulatory Ordinance
authorized the City Manager to promulgate regulations related to the priority list and
selection process of the collectives and the internal and external security of the
collectives. The City Manager’s ability to promulgate regulations should include those
related to the storage and display of the medical marijuana as well as the criteria
necessary to promote its safe cultivation.

2.    Notice of Disqualification: This version of the Regulatory Ordinance provides an
additional grounds for disqualification, i.e., that the maximum number of collectives in
the City or within a particular area have been reached. This clarification is to aid in the
implementation of Council’s direction to restrict the number of collectives.

3.    Compliance with Code: Several changes were made to the Regulatory
Ordinance to emphasize that collectives, their premises and equipment shall be in
compliance with all current building, fire and other codes related to public safety.

4.    Private Medical Record: This version of the Regulatory Ordinance clarifies that a
log of distributions of marijuana transfers may be kept by member identification number,
so as to balance the privacy of a particular individual with the administration’s need to
ensure that all members of the collective are properly authorized to receive it.

CONCLUSION

Although the changes to the Regulatory Ordinance appear to be significant, most are
necessary to clarify that the City establishes an affirmative defense to civil and criminal
enforcement of its Code for those who operate in strict compliance with all of the City
and State laws regarding medical marijuana.

cc:    Debra Figone

RICHARD DOYLE
City

By:
WlI~ tESTER

Sr. Deputy City Attorney

For questions please contact COLLEEN WINCHESTER, Sr. Deputy City Attorney, at (408) 535-1946
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U.S. Department of Justice

United States Attorney
Northern" l~’striet of California

Melinda Hang
United States Attorney

John A. Russo, Esq.
Oakland City Attorney
1 Frank Ogawa Plaza, 6th Floor
Oakland, California 94612

l llh Floor, Federal BuiMing
450 Golden Gate Avenue, Bog 360~5 "
San Fran~qsco, California 94102-3495

February 1, 2011

(415) 436-7200

FAX:(415) 436-7234

Dear Mr. Kusso:

I write in response to your letter dated January 14, 2011 seeking guidance from the
Attorney General regarding the City of Oakland Medical Cannabis Cultivation Ordinance. The
U.S. Department of Justice is familiar with the City’s solicitation of applications for permits to
operate "industrial cannabis cultivation and manufacturing facilities" pursuant to Oakland
Ordinance No. 13033 (Oakland Ordinance). I have consulted with the Attorney General and the
Deputy Attomey General about the Oakland Ordinance. This letter is written to ensure there is
no Confusion regarding the Department of Justice’s view of such facilities.

As the Department has stated on many Occasions, Congress has determined that
marijuana is a controlled substance. Congress placedmarijuana in Schedule I of the Controlled
Substances Act (CSA) and, as such, growing; distributing, and possessing marijuana in any
capacity, other than as part of a federally authorized research program, is a violation of federal
law regardless of state laws permitting such activities.

¯ The prosecution of individuals and organizations involved in the trade of any il!egal drugs
and the disruption of drug trafficking organizations is a core priority of the Department, This
core priority includes prosecution of business.enterprises that unlawfully market and sell
marijuana. Accordingly, while the Department does not focus its limited resources on seriously
ill individuals who use marijuana as part of a medically recommended treatment regimen in
compliance with state law as stated in the October 2009 Ogden Memorandum, we will enforce
the CSA vigorously against individuals and organizations that participate in unlawful
manufacturing and distribution activity involving marijuana, even if, such activities are permitted
under state law. The Department’s investigative and proseeutorial resources will continue to be
directed toward these objectives,

Consistent with federal !aw, the Department maintains the authority to pursue criminal or
civil actions for any CSP£ violations whenever the Department determines that such legal action
is warranted. This includes, but is not limited to, actions to enforce the criminal provisions of the
CSA such as Title 21 Section 841 making it illegal to manufacture, distribute, or possess with
intent to distribute any controlled substance including marijuana; Title 21 Section 856 making it
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unlawful to knowingly open, lease, rent, maintain, or use property for the manufacturing, storing,
or distribution of controlled substances; and Title 21 Section 846 making it illegal to conspire to
commit any of the crimes set forth in the CSA. Federal money laundering and related statutes
which prohibit a variety of different types of financial activity involving the movement of drug
proceeds may likewise be utilized. The government may also pursue civil injunctions, and the
forfeiture of drug proceeds, property traceable to such proceeds, and property used to facilitate
drug violations.

The Department is concerned about the Oakland Ordinance’s creation of a licensing
scheme that permits large-scale industrial marijuana cultivation and manufacturing as it
authorizes conduct contraxy to federal law and threatens the federal government’s efforts to
regulate the possession, manufacturing, and trafficking of controlled substances. Accordingly,
the Department is carefully considering civil and criminal legal remedies regarding those who
seek to set up indnstrial marijuana growing warehouses in Oakland pursuant to licenses issued by
the City of Oakland. Individuals who elect to operate "industrial cannabis cultivation and
manufacturing facilities" will be doing so in violation of federal law. Others who knowingly
facilitate the actions of the licensees, including property owners, landlords, and. financiers should
also know that their conduct violates federal law. Potential actions the Department is
considering include injunctive actions to prevent cultivation and distribution of marijuana and
other associated violations of the CSA; civil fmes; criminal prosecution; and the forfeiture of any
property used to facilitate a violation of the CSA. As the Attorney General has repeatedly stated,
the Department of Justice remains firmly committed to enforcing the CSA in all. states.

I hope this letter assists the City of Oakland and potential licensees in making informed
decisions regarding the cultivation, manufacture, and distribution of marijuana,

Very truly yours,

Melinda Haag
United States Attorney
Northern District of California

co: Kamala D. Harris, Attomey General of the State of California
Nancy E. O’Malley, Alameda County District Attorney



IiS. Department of Justice

Office of the Deputy Attorney General

MEMORANDUM FOR UNITED

FROM:
JDea~es M" C°le Gener

SUBJECT: Guidance Regarding the Ogden Memo in Jurisdictions
Seeking to Authorize Mariiuana for Medical Use

Ov.er the last several months some of you have requested the Department’s assistance in
responding to inquiries from State and local governments seeking guidance about the
Department’s position on enforcement of the Controlled Substances Act (CSA) in jurisdictions
that have under consideration, or have implemented, legislation that would sanction and regulate
the commercial cultivation and distribution of marijuana purportedly for medical use. Some of
these jurisdictions have eonsldered approving the ~ultivation of large quantities of marijuana, or
broadening the regulation and taxation of the substance. You may have seen letters responding
to these inquiries by several United States Attorneys. Those !etters are entirely consistent with
the October 2009 memorandum issued by Deputy Attorney General David Ogden to federal
prosecutors in States that have enacted laws authorizing the medical use of marijuana (the
"Ogden Memo").

The Department of Justice is committed to the enforcement of the Controlled Substances
Act in all States. Congress has determined that marijuana is a dangerous drug and that the illegal
distribution and sale of marijuana is a serious crime that provides a significant source of revenue
to large scale criminal enterprises, gangs; and cartels. The Ogden Memoratldum provides
guidance to you in deploying your resources to enforce the CSA as part oftbe exercise of the
broad discretion you are given to address federal criminal matters within your districts.

A number of states have enacted some form of legislation relating to the medical use of
marijuana. Accordingly, the Ogden Memo reiterated to you that prosecution of significam

¯ traffickers of illegal drugs, including marijuana, remains a core priority, but advised that it is
likely not an efficient use of federal resources to focus enforcement efforts on individuals with
cancer or other serious illnesses who use marijuana as part of a recommended treatment regimen
consistent with applicable state law, or their caregive~s. The term "caregiver" as used in the
memorandum meant just that: individuals providing care to individuals with cancer or other
serious illnesses, not commercial operations cultivating, selling or distributing marijuana.

The Department’s view of the efficient use of limited federal resources as articulated in
the Ogden Memorandum has not changed. There has, however, been an increase in the scope of
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commercial cultivation, sale, distribution and use of marijuana for purported medical purposes.
For example, within the past 12 months, several jurisdictions have considered or enacted
legislation to authorize multiple large-scale, privately-operated industrial rnarijuana cultivation
centers. Some of these planned facilities have revenue projections of millions of dollars based
on the planned (ultivation of tens of thousands of cannabis plants.

The Ogden Memorandum was never imended to shield such activities from federal
enforcement action and prosecution, even where those activities purport to comply with state
law. Persons who are in the business of cultivating, selling or distributing marijuana, and those
who knowingly facilitate such activities, are in violation of the Conlrolled Substances Act,
regardless of state law. Consistent with resource constraints and the discretion you may exercise
in your district, such persons are subject to ]~ederal enforcement action, including potential
prosecution. State laws or local ordinances are not a defense to civil or criminal enforcement of
federal law with respect to such conduct, including enforcement of the CSA. Those who engage
in transactions involving the proceeds of Such activity may also be in violation of federal money
laundering statutes and other federal financial laws.

The Department of Justice is tasked with enforcing existing federal criminal laws in all
states, and enforcement of the CSA has long been and remains a core priority.

cc:, Lanny A. Breuer
Assistant Attorney General, Criminal Division.

B. ’Todd Jones
United States Attorney
District of Minnesota
Chair, AGAC

Michele M. Leonhart
Administrator
Drag Enforcement Administration

H. Marshall Jarrett
Director
Executive Office for United States Attorneys

Kevin L. Perkins
Assistant Director
Criminal Investigative Division
Federal Bureau of Investigations
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1My 1,2011

Mayor .Arm Schwab
City of Chaco
PO Box 3420
Chico, CA 95927

Dear Mayor Schwab:.

It has come to my attention that the Ci~ of Chico is considering an ordinance which wo~d
authorize permits for two medical mmijnana cultivation fa~]lities, each up ;o I 0,000 square feet.
This letter is written to ensure there is no confusion regarding the U.S. Department of Justice:s
position regarding municipal ordimances and state taws that purpor~ to establish proposed marijuana
cultivation or licensing programs.

Congress has determined that marijuana is a controlled substance." Congress placed marijuana
in Schedule I o£the Controlled Substances Act (CSA) and, as suets growing, distributing, and
possessing marijuana in any capacity, other than as part of a federally authorized research program., is
a violation of federal taw regardless of state laws permitting such activities. The Deparm~ent of
Justice is firmly commiu~ed m enforcing the CSA in all states. As stated in the October 2009
memorandum f~om then Deputy Attorney Genera! David Ogden, and in the memorandum issued
yesterday by Deputy Attorney General James Cole, while the Department does not focu~ its limited
~esoumes 0n prosecuting ~eriousty ill indivi&mls who use marijuana as part of a medically
r~ommended treamaent re,men in compliance wi~h state law~ we will enforce the CSA vigorously
against individuals and organizations that participate in unlawful manufacturing and distribution
a~iviw involving marijuana: even if such activities are permitted under state taw.

Consistem with federal law, the Department maintains the authority to pursue criminal or civil
acdons for any CSA violations whenever the D~artment determines that such legal action is
warranted, This includes~ but is no’~ ]imiled to, a~ions ~o enforce the criminal provisions of the CSA
such as Tide 2 t, United States Code, Section 841, matting it illegal ~o manufacture, distribute, or
Possess with in~ent 1o distribute any controlled substmace including marijuana; Tffle 21, United States
Code~ Section 856, making it ~lawfuI to -knowingly open, lease, rent, maintain, or use property for
the manufac.tmin~ storing, or disMbution of controlled substances; mad Title 21, United States Code,
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Section 846, making it illegal to conspire to commit a.uy of the crimesset forth in the CSA. Federal
money laundering and related statutes which prohibit a variety of differem types of financial activity
involving the movement of drag proceeds may likewise be utilized. The government may also pursue
~ivi! injunctions, and the foffei’cure of drug proeeeds~ property, traceable to such proceeds, and
property used to facilitate drag ~iolafions.

The Department is concerned about the proposed ordinance in the City of Chlco, as it would
auuhorize conduct contrary to federal law and threatens the federal government’s efforts ~o regulate
the possession, manufacmtng, and traffmking of controlled substances. Individuals who.elect to
operate industrial marijuana cultivation facilities will be doing so Jn vioIa~ion of federal law. Others
who knowingly facilitate such industrial cultivation activities, including property owners, landlords,
and financiers: should also know- that their conduct viotams federal law.

I hope this letter assists you in making informed decisions regarding a proposed ordinance
which would permit the establishment of sigaificant marijuana call, ration facil~ties in the City of
Chico,

Very truly yours,

Bc~arah~ B. Wagaer I
United States Attorney
Eastern Disu’iet of CaIifomia

Kamala D. Harris, A~torney General of the State of California
Mike Ramsey, Butte County District Attorney
David Burktand, Chleo City Manager
Lori J. Barker, Chico City Attorney
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DEPARTMENT OF JUSTICE

Drug Enforcement Administration

21 CFR Chapter II

[Docket’ No. DEA-352N]

Denial of Petition To Initiate
Proceedings To Reschedule Marijuana

AGENCY: Drug Enforcement
Administration (DEA), Department of
lustice.
ACTION: Denial of petition to initiate
proceedings to reschedule marijuana.

sUMMARY: By letter dated June 21, 2011,
the Drug Enforcement Administration
(DEA) denied a petition to initiate
rulemaldng proceedings to reschedule
marijuana.1 Because 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 (denying the petition), along
w~th the supporting documentation that
was attached to the letter.
FOR FURTHER INFORMATION CONTACT:
Imelda L. Paredes, Office of Diversion
Control, Drug Enforcement
Administration, 8701 Morrissette Drive,
Springfield, Virginia 22152; Telephone
(202) 307-7165.
SUPPLEMENTARY INFORMATION:

June 21, 2011.
Dear Mr. Kennedy:
On October 9, 2002, you petitioned

the Drug Enforcement Administration
(DEA) to initiate rulemaking
proceeSings under the reschedu]ing
provisions of the Controlled Substances
Act (CSA). Specifically, you petitioned
DE& to have marijuana removed from
schedule I of the CSA and reschedu]ed
as cannabis in schedule lII, IV or V.

You requested that DEA remove
marijuana from schedule I based on
your assertion, that:

(1) Cannabis has an accepted medical
use in th.e United States;

(2) Cannabis is safe for use under
medical supervision;

(3) Cannabis has an abuse potential
lower than schedule I or II drugs; and

(4) Cannabis has a dependence
liability that is lower than schedule ] or
II drugs.

In accordance with the CSA
mschedu]ing prov~sions, after gathering
the necessary data, DEA ~requested a
scientific and medical evaluation and
scheduling recommendation from the
Department of Health and Human

1Not~ that "marihuana" is the spelling originally
used in the ControTded Substances Act (CSA). This
document uses the spelling that is iaom common
in current usage, "mariiuana,"

Services (DHHS], DHHS concluded that
marijuana has a high potential for abuse,
has no accepted medical rise in the
United States, and lacks an acceptable
level of safety for use even under
medical supervision. Therefore, DHHS
recommended that marijuana remain in
schedule 1. The scientific and medical
evaluation and scheduling
recommendation that DHHS snbmittad
to DEA is attached hereto.

Based on the DHHS 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
DE& addressing these materials in detail
also is attached hereto. In short,
marijuana continues to meet the criteria
for schedule I control nnder the CSA
because:

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

(2) Marijuana has no currently
accepted medical use in treatment in
the United States. According to
established case law, marijuana has no
"currently accepted medical use"
because: 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.

i3) 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. 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 evaluatesafety and efficacy.

You also argued that cannabis has a
dependence liability that is lower than
schedule I or rr drugs. Findings as to the
physical or psychological dependence
of a drug are only one of eight factors
to be considered. As discussed further
in the attached documents, DHHS states
that long-term, regular use of marijuana
can lead to physical dependence and
withdrawal following disconfinnation
as well as psychic addiction or
dependence.

The statutory mandate of 21 U.S.C.
8~t2CO) 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. 8121b).

Accordingly, and as set forth in detail
in the accompanying DHHS 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,

Michele M. Leonhart,
A dministrotor.

Attachments:
Marijnana. Scheduling Review Document:
Eight Factor A~alysls
Basis for the recommendation for

malntaining.marijuana in schedule I of the
Controlled Substances Act

Date: June 30, 2011
Michele M. Leon.hart
Administrator
Department of Heafth and Hnma.n Services,
O~fice of the Secretary Assistant Secretary for

Health, Office of Public Health and Science
Washington, D.C. 20201.

December 6, 2006.
The Honorable Karen P. Tandy
Administrator, Drug Enforcement

Administroton, U.S. Deport~ant of
fustice, Washington, D.C. 20537

Dear Ms. Tandy:
This is in ~esponse to your request of July

2004, and pursuant to the Controlled
Substances Act (CSA), 21 U.S.C. 811(b), (c),
and (f}, the Department of Health and Human
Services (DHHS) recommends that marijuana
continue to be subject to control zmder
Schedule I of the CSA.

Marijuana is ctuTenfly controlled under
Schedule I of the CSA. Marijuana continnes
to meet 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 attached
analysis, marijuana has a _high potential for
abuse, has no currently accepted medical use
in treatment in the United States, and has a
lack of an accepted level of safety for use
under medlca] supervision. Accordingly,
HHS recommends that mari~uana continue to
be subject to contro! under Schedule I of the"
CSA. Enclosed is a document prepared by
FDA’s Controll~:l Snbstance Staff that is the
basis for this recommendation.

Should you have any questions reg~ding
this recommendation, please contact C0rilme
P. Moody, of the Controlled Snbstance Staff,
Center for Drag Evaluation and Research. Ms.
Moody can be reached at 301-827-1999.

Sincerely yours,
John O. Agwunobi,
Assistont Secretary for Heo]f~.

Enclosure:
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Basis for the Recollmlendation for
Maintaining Marijuana in Schedule I of the
Controlled Substances Act

BASIS FOR ~ RECOMMENDATION FOR
MMNTA~NG ~L~RI}UANA IN
SCHEDULE I OF THE CONTROLLED
SUBSTANCES ACT

On October 9, 2002, the Coalition for
Reschednling Cannabis (hereafter known as
the Coalition) submitted a petition to the
Drug Enforcement Admlnistmtion (DEA}
requesting that proceedings be initiated to
repeal the rules and regulations that place
marijuana in Schedule I of the ConO:olled
Substances Act (CSA). The petition contends
that cannabis has an accepted medical use in
the United States, is s~fe for use under
medical supervision, and has an abuse
potential mad a dependency liability that is
lower than Schedule I or II drugs. The
petition requests that mari~uana be
rescheduled as "cannabis" in either Schedule
IH, IV, or V of the CSA. In July 2004, the DEA
Administrator requested that the D6partment
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-the provisions of 21 U.S.C.
811(b).

In accordance with 21 U.S.C. 811(b), DEA
has gathered information related to the
control of marijuana (Cannabis saffva} 2
trader the CSA. Pursuant to 21 U.S.C. 811(b),
the Secretary 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 reconmlend
scheduling a substance in the CSA. The
fiudings relate to a substance’s abuse
potential, ]egitlmate medical use, and safety
or dependence l~ahility.

Administrative responsibilities for
evaluatIng a substance for control under the
CSA are performed by the Food and Drug
AdmLu~stration (FDA), with the concurrence
5f the National ~nstitute on Drug Abuse
[NIDA), as described in the Memorandum of
Understanding (MOU} of March 8, 1985 (50
FR 9518-20).

in this document, FDA recom-mands*the
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

The fizst factor the Secretary must consider
is marijuana’s actual or relative potential for

z The CSA defiues marijuana as the following:
all parts of the plant Cannabis Safiva L., whether

growing br not; the seeds thereof; the resin
extracted [tom any pm’t of such plant; and every
compound, manufactm:e, salt, derivative, ~,
or preparation of such plant, its seeds or rosin. Such
term de es 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), fiher, off, or cake, or the
stea~lized seed of such plant which is incapable of
g~rmination (21 U.S.C. 802(16)).

abuse. The term "abuse" is not defined In the
CSA. However, the legislative history of the
CSA suggests the following in determining
whether a particular drug or substance has a
potential for abuse:

a. individuals are taldng the shbstance in
~mourlts 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 substance ~rom legitimate drug
channels.

c. Individuals are tal~ng the substance on
theLr own initiative rather than on the basis
of medical advice from a practitioner
licensed by law to administer anch
substances.
’ d. The substmace 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
assmne that there may be significant
diversions from legitimate channels,
significant use cbntrary 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.
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.
ha considering these concepts in a variety

of scheduling analyses over the last three
decades, the Secretary has analyzed a range
of factors when assessing the abuse liability
of a substance. These factors have included
the prevalence and frequency of use in the
geueral public and in specific sub-
populations, the amount of the material that
is available for illicit use, the ease with
which the Substance may be obtained or
manufactured, the reputation or status of the
substance "on the street," ~s well as evidence
relevant to population g~oups that maybe at
particular risk.

Abuse liability is a complex detezminafion
with many dimensions. There is no single
test or assessment procedure that, by itself,
provides a full and complete
character~atiou. Thus, uo single measure of
abuse liability is ideal. Scientifically, a
comprehensive evahia~ion of the relative
abuse potential of a drug substance can
include consideration of the d_~ig’s receptor
binding a]5~inity, preclinical pharmacology,
reinforcing effects, discriminative stimulus
effects, dependence producing potential,
pharmacokineties and route of
administration/toxicity, assessment of the
clinical efficacy-safety database relative to
actual abuse, cl~ical abuse liability studies,
and the public health risks following
introduction of the substance to the general
popnlafion. It is important to note that abuse
may exist independent of a state of tolerance
or physical dependence, because drugs may
be abused in doses or in patterns that do not
induce these phenomena. Animal data,
human data, and epidemiological data are all
used Lu determining a snbstance’s abuse
liability. Epidemiological data can also be an
important Indicator of actual abuse. Finally,
evidence of clandestine production and illicit
trafficking of a substance are also important
factors.

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 iudividnals or to the
community.

Mati~uana is a widely ab~sed substance.
The pharmacology of the psychoactive
constituents of mari~uana, including deltas-
tetrahydrocannabino] (deltaU-THC), the
primary psychoactive ingredient In
marijuana, has been studied extensively iu
animals and humans and is discussed in
more detail below in ~Factor 2, "Scientific
Evidence of its Pharmacological EffeCts, if
Known." Data on the extent of marijuana
abuse are available from HHS through N]DA
and the Substance Abuse and Mental Health
Services Administration [SAMHSA). These
data are discussed in detail ~ader Factor 4,
"Its History and Current Pattern of Abuse;"
Factor 5, "The Scope, Duration, and
Significance of Abuse;" and Factor 6, "What,
ff any, Risk There is to the Public Health?"

According to SAMHSA’s 2004 National
Survey on Drug Use and Health (NSDUH; the
database formerly known as the National
Household Survey on Drug Abuse (NHSDA)),
the latest year for which complete data are
available, 14.6 milllou/~merlcans have used
marijuana iu the past month. This is an
increase of 3.4 million Individuals since
1999, when 11.2 million individuals reported
using marijuana monthly. (See the discussion
of NSDU-H data under Factor 4).

The Drug Abuse Warning Network
(DAWN], sponsored by SAMHSA, is a
national probability survey of U.S:hespitals
with emergeucy departments (EDs) designed
to obtain information on ED visits in which
recent drug use is implicated; 2003 is the
latest year for which complete data are
avaiJab]e. Marijuana was involved in 79,663
ED visits (13 percent of drug-related visits).
There are a number of risks resulting from .
both acute and chronic use of mariiuana
which are discussed in full below under
Factors 2 and 6.

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

At present, cam~ahis is legally available
through legitimate channels for research
purposes only and thus has a limited
potential for diversion. In addition, the lack
of significant diversion of investigatlonal
supplies may result from the ready
availability of illicit cannabis of equal or
greater quality. The magnitude of the demand
for illicit mariinana is evidenced by DEA/
Office of National Drug Control Policy
(ONDCP) seizure statistics. Data on marijuana
seizures can often highlight ~ends In the
overall tra~ficl4ag patterns. DEA’s Federal-
Wide Drug Seizure System (FDSS) provides
information on’total federal drug seizures.. "
FDSS repor[s total federal seizures of
2,700,282 pounds of marl]umaa in 2003, the
latest year for which complete data are
available (DEA, 2003). This represents nearly
a doubling of marijuana seizures since 1995,
when 1,381,107 pounds of n~rijuana were
seized by federal agents.

c. Individuals are taking the s~bstance on
their own initiative rather than ou the basis
of medical advice fi:om a practitioner
liceused by law to administer such
substances.
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The 2004 NSDUH data show that 14.6
million American adults use mari~nana on a
monthly basis (SAMHSA, 2004), confirming
that marijnana has reinforcing properties for
many ~ndividnals. The FDA has not
evaluated or approved a new drug
application (NDA) for marijuana for any
therapeutic indication, although several
investigational new drug (IND) applications
are currently active. Based on the large
number of individuals who use marijuana, it
can be concluded that the majority of
individuals using cannabis do so on their
own initiative, not on the basis of medical
advice from a practitioner licensed to
admink~ter the drug in the course of
professinna] practice.

Nenrochemistry and Pharmacology of
Marijuana

Some 483 natural constituents have been
identified in marijuana, including
approximately 66 compounds that are
classified as carmabinnids (Ross and E1
Sohly, 1995). Carmabinoids are not known to
exist in plants other than mariiuana, and
most of the cannabinnid componnds that
occur naturally have been idenfffSed
chemically. Deltae-THC is considered the
meier psychoactive cannabinnid constituent
of marijuana (Wachtel et el., 2002)° The
structure and function of deltaP-THC was
first described in 1964 by Gaoni and
Mechonlam.

The site of action of deltaP-THC and other
d. The substance is so related in its action" camaabinoids was verified with the cloning

to a substance already listed as having a of cannabinoid receptors, first from rat brain
potential for abuse to make it Hkely that it
will have the same potential for abase 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.

The primary psychoactive compound in
botanical marijuana is daltaP-THG. Other
cannabinoids also present in the matiinana
plant likely contribute to the psychoactive
effects.

There are two drug products containing
cannabinoid compmmds that are structurally
related to the active components in
marijuana. Both are controlled nnder the
CSA. Marinol is a Schedule HI drug product
containing synthetic deltaP-THC, known
generically as dronabin’ol, formulated in
sesame oil in soft gelatin capsule~.
Dronabinol is listed in Schedule 1. Merinol
was approved by the FDA in 1965 for the
fire~tment of two medical conditions: nausea
and vomiting associated with cancer
chemotherapy in patients that had failed to
respond adequately to conventional anti-
emetic treatments, and for the treatment of
anorexia associated with weight loss in
patients with acquired immunodeficiency
syndrome or AIDS. Cesamet is a drug product
containing the Schedule 11 substance,
nabllone, that was approved for marketing by
the FDA in 1985 for the treatment of nausea
and vomiting associated with cancer
chemotherapy: All other structurally related
cannabinoids in marijuana are already listed
as Schedule I drugs under the CSA..

2. SCIE~WIFIC EVIDENCE OF ITS
PHAKMACOLOGICAL :EFFECTS, IF
KNOWN .

The second factor the Secretary must
consider is scientific evidence of marijuana’s
pharmacological effects. There are abundant
scientific data available on the
neurochemis~:y, toxicology, and
pharmacology of marijuana. This section
includes a scientific evaluation of
marijuana’s neumchemistry, pharmacology,
and human and animal behavioral, central
nervous system, cognitive, cardiovascular,
autonomic, endoerinological, and
immunological system effects. The overview
presented below relies upon the most current
research literature on cannabinoids.

tissue ~Jatsuda et al., 1990) and then from
human brain tissue (Gerard et al., 1991). Two
cannabinoid receptors, CB1 and CB2, have
subsequently been characterized (Piomelli,
2005).

Autoradiographic studies have provided
information on the distribution of
cannabinoid receptors. CB t receptors are
fo~md ~n the ba~al ganglla, hippocampus, and
cerebellum of the brain (Howlett etal., 2004)
as well as in the immune system. It is
believed that the localizatinn of these
receptors may explain cannabinoid
interference with movement coordination
and effects on memory and cognition. The
concentration of CB t receptors is
considerably lower in peripheral tissues than
in the central nervous system (Henkerham et
el., 1990 and 1992).

CB2 receptors are found primarily in the
irmmune system, predominantly in B
lymphowles and natural killer cells
(Bouaboula et el., 1993). It is believed that
the CB2-type receptor is responsible for
medinl~g the immunological effects of
cannabinoids (Galiegne et el., 1995).

However, CB2 receptors also have recently
been localized in the brain, primarily in the
cerebellum and hJppocampus (Gong et el.,
2006).

The carmabbanid receptors belong to the
family of G-protein-coupled receptors and
present a typical seven transmembrane-
spanning domain structure~ Many C-protein-
coupled receptors are linked to adenylate
cyclase either positively or negatively,
depending on the receptor system~
Cannabinoid receptors are linked to an
inhibitory G-protein IGi), so that when the
receptor is activated, adenylate cyclase
activity is inhibited, which pmvants the
conversion of adenosine triphosphate
(ATP)to the second messenger cyclic
adenosine monophosphate
Examples of inhibitory-coupled receptors
include: opicid, mnscarlnic cholinergic,
alpha.z-adrenoroceptors, dopamlne (Dr), and
serotonin (5-HT~).

It has been shown that CBI, but not CB~
r~ceptors, inhibit N- and P/Q type calcium
channels and acti~rate inwardly rectifying
potassium channels (Maclde et el., 1995;
Twitchell et al., 1997}. Inhibition of the N-
type calcium channels decreases
nsttrotransmitter release from several tissues
and this may be the mechanism by which
cannabinoids inhibit acetylcholine,

norepinephrine, and glutamate r’elease from
specific areas of the brain. These effects
might represent a potential cellular
mechanism maderlying the antinociceptive
and psychoactive effects of cannabinoids
(Ameri, 1999}. When cannabinoids are given
subacutely tu rats, there is a down-regulation
of CBI receptors, as well as ~ decrease in
GTPgammaS binding, the second messenger
system coupled to CB1 receptors (Breivogel et
al. 2001).

DeltaP-THC displays similar affinity for
CB, and CB~ receptors but behaves as a weak
agonist for CB2 receptors, based on inhibition
of adenylate cyclase. The identification of
synthetic camaabinoid ligands that
selectively bind to CB2 receptors hut do not ¯
have the typical delta~-THC-]ike
psychoactive properties suggests that the
psychotropic effects of cannabinoids are
mediated through the activation of CBI-
receptors (Hanus et el., 1999). Naturally-
occurring camaabinoid agonists, such as
delta~-THC, and the synthetic cannabinoid
agonists such as WIN-55,212-2 and CP- "
55,940 produce hypothe~nia, analgesia,
hypoactivity, and cataplex-y in addition to
their psychoactive effects.

In 2000, two endogenous cannabinoid
receptor agonists, anandamide and
arachidonyl glycerol (2-AG}, were
discovered. Anandamide is a low efficacy
agonist (Breivogel and Chllders, 2000), 2-AG
is a highly efficacious aganist (Gonsiorek et
al., 2000). Cannabinnid. andogenous ligands
are present in central as welt as peripheral
tissues. The action of the endogenous ligands
is terminated by a combination of uptake and
hydrolysis. The physiolugical role of
endogenous cannabinoids is an active area of
research (Martin etal., 1999).

Progress in cannablhaid pharmacology,
including further characterization of the
cannabinnid receptors, isolation of
endogenous cannabinoid ligands, synthesis
of agonists and antagonists with variable
affi~ty, and selectivity for cannabinoid
receptors, provide the foundation for the
potential elucidation of cannabinoid-
mediated effects and their relationship to
psychomotor disorders, memory, cognitive
functions, analgesia, anti-emesis, intraocular
and systemic blood pressure modulation,
bronchodilafion, and inflammation.

Central Nervous System Effects

Human Physiological and Psychologicol
Effects
Subjective Effects

The physiologlca~, psychological, and
behavioral effects of marijuana vary among
individuals. Common responses to
cannabinoids, as described by Adams and
Martin (1996) and others (Hollister, 1986 and
1988; Institute of Medicine, 1982} are listed
bdow:

1) Dizziness, nausea, tachycardia, facial
flushing, dry month, and tremor initially

2) Merriment, happiness, and even
exhilaration at high doses

3} Disinhibition, relaxation, increased
sociability, and talkativeness

4} Enhanced sensory perception, giving
rise to increased appreciation of music, art,
and touch
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5) Heightened imagination leading to a
subjective sense of increased creativity

6) Time distortions
7) illusions, delusions, and hallucinations,

especially at high doses
81 Lmpafred judgment, reduced co-

ordination and atexia, which can impede
driving ability or lead to an increase in risk-
takSng behavior

9) Emotional ]ability, IncongrrSty of affect,
dysphuria, disorganized thinking~ inability to
converse logically, agitation, paranoia,
confusion, restlessness, anyAety, drowsiness,
and panic attacks, especially in
inexperienced users or in those who have
taken a large dose

10) Increased appetite and short-term
memory impaLrment

These subjective responses¯ to marijuana
are pleasurable to many humans and are
associated with drug-seeking and drug-taking
(Maldonado, 2002}.

The short-term perceptual distortions and
psychological alterations produced by
marijuana have been characterized by some
researchers as acute or transient psychosis
(Ferret et el., 2005). However, the full
response to cannabinoids is diasimilar to the
DSM-IV-TR criteria for a diagnosis of one of
the psychotic disorders (DSM-IV-TR. 2000).

As with many psychoactive drugs, an
individual’s response to marijuana can be
influenced by that person’s medical!
psychiatric history and history with drugs.
Frequent marijuana users (greater than 100
tJ_mes) were better able to identify a drug
effect from low dose daltaO-THC than
infrequent users (less than 3_0 times) and
were lass likely to experience sedative effects
from the drug (Kirk and deWit, 1999). Dose
preferences have been demonstrated for
marijuana in which higher doses (1.95
percent delta°-THC) are preferred over lower
doses (0.63 percent delta~-THC) (cha~t and
Burke, 1994).
B ehavioral impahunent

Aaate administration of¯smoked marijuana
impairs performance on tests of learning,
aasociafive processes, and psychomotor
behavior (Block et el., 1992). These data
demonstrate that the short-term effects of
marijuana can interfere significantly with an
individual’s ability to learn in the classroom
or to operate motor vehicles. Administration
to human volunteers of 29O micrograms per
kilograrn (~g/kg) delta~-THC in a smoked
mariiuana cigarette resulted in impaired
perceptual motor speed and accuracy, two
skills that are critical to driving ability
(i<urzthaler et el., 1999). Similarly,
administration of 3.95 percent delta~-TI-IG in
a smoked marijuana cigarette increased
disequilibrium measures, as well as the
latency in a task of simulated ~¢ehicle
braking, at a rate comparable to an increase
in stopping distance of 5 feet at 60 mph
(Liguari et el., 1998).

The effects of mariiuana may not fully
resolve until at least I day after the acute
psychoactive effects have subsided~ following
repeated administration. Heishman et el.
(1990) showed that impairment on memory
tasks persists for 24 hours after smoking
marijuana cigarettes containing 2.57 percent
delta~-THG. However, Font et el. (1998)
showed mdmimal residual alterations in

subjective or performance measures the day
after subjects were exposed to 1.8 percent or
3.6 percent smoked delta~-THC.

The effects of chronic marijuana use have
also been investigated. Marijuana did not
appear to have residual effects on
performance of a comprehensive
neuropsychologica] battery when 54
monozygotic male twins (one of whom n~ed
marijuana, one of whom did not) were
compared 1-20 years after cessation of
marijuana use (Lyons et M., 2004). This
conclusion is similar to the results from
earlier study of marijnana’s effects on
cognition in 1,318 participants over a 15-yeer
period, where there was no evidence of long-
term residual effects (Lykstsos et el., 1999).
In contrast, So!owij et el. (2002)
demonstrated that 51 long-term cannabis
users did less well than 33 non-using
controls or 51 short-form users on certain
tasks of memory and attention, but users in
this study were abstinent for only 17 hours
at time of testing. A recent study noted that
heavy, frequent cannabis users, abstinent for
at least 24 ho~rs, performed significantly
worse than controls on vethal memory and
psychomotor speed tests (Messinis et
2006).

Pope et el. (2003) reported that no
differences were seen in neuropsychological
performance in early- or late-onset users
compared to non-using controls, after
adjustment for intelligence quotient (IQ). In
another cohort of chionic, heavy marijuana
users, some deficits were observed on
memory tests np to a week following
supervised abstinence, but these effects
disappeared by day 28 of abstinence
(Harrison et el., 2002). The anthers
concluded that, "cannahis-associated
cognitive deficits are reversible and related to
recent cannabis exposure, rather than
irreversible and related to cumulative
lifetime use." Other investigators have
reported neuropsychological deficits in
memory, exehutive functioning, psychomotor
speed, and manna1 dexterity in heavy
marijuana smokers who had been absth~ent
for 28 days (Belle et el., 2{302). A follow up
study of heavy marijuana ~sers note d
decision-making deficits after 25 days of
abstinence (Bolla et el., 2005). Finally, when
IQwas contrasted in adolescents at 9-12
years and at 17-20 years, current heavy
marijuana users showed a 4-point.reduction
in IQ in later adolescence compared to those
who did not nee ma~jnana (Fried et el.,
2002).

Age of ~iret use may be a critical factor in
persistent impairment resulting from chronic
marijuana use. Individuals w~th a history of
marijuana-only use that began before the age
of 16 were found to perform more poorly on
a vianal scanning task measurIng attention
than individuals who started using marijuana
after age 16 (Ehrenmich et el., 1999). Kandel
and Chert (2000) a~sert that the majority of.
early-onset mariiuana users do not go on to
become heavy users of marijuana, and those
that do tend to associate with dehnquant
social groups.

Heavy marijuana users were contrasted
with an age matched control group in a case-
control design. The heavy users reported.lower educational achievement and lower

income than controls, a difference that
persisted after confounding variables were
taken into account. Additionally, the users
also reported negative effects of marijuana
use on cognition, memory, career, social life,
and physical and mental health (Gruber et
el., 2003).
Associaffon with Psychosis

Extensive research has been conducted
recently to investigate whether exposure to
marijuana is associated with schizophrenia
or other psychoses. While many s~udies are
small and inferential, other studies in the
literature U[ilize hundreds to thousands of
subjects.

At present, the data do not suggest a
causative link between marijuana use and the
development of psychosis. Ailhongh some
individuals who use marijuana have received
a diagnosis of psychosis, most reports
conclude that prodromal symptoms of
schizophrenia appear prior to marijuana use
(SchJffman et el., 2005). When psychiatric
symptoms are assessed in individuals with
chronic psychosis, the "schizophrenic
cluster" of symptoms.is significantly
observed among individuals who do not have
a history of marijuana use, while "mood
cluster" symptoms are significantly observed
in individuals who do have a history of
marijnaua nse (]Vfaremmani et el., 2004).

In the largest study evaluating the llnk
between psychosis and drug use, 3 percent of
50,000 Swedish conscripts who used
marijuana more than 50 times went on to
develop schizophrenia (Andreasson etal.,
1987}. This was interpreted by’ the authors to
suggest that marijuana use increased the risk
for the disorder only among those
individuals who were predisposed to
develop psychosis. A similar conclusion was
drawn when the prevalence 6f schizophrenia
was modeled against marijuana use across
bLrth cohorts in Australia between the years
1940 to 1979 (Degenhardt et el., 2003).
Although marijuana use increased over time
in adults born during the 4-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 maiority of individuals who try or
¯ continue to use the drug.

However, as m~ght be expected, the acute
intoxication produced by marijnena does
exacerbate the perceptual and cognitive
deficits of psychosis In individuals who have
been previously diagnosed with the
condition (Sc~ et el., 2005; Hall et
2004; Mathars and Ghodse, 1092;
Thornieroft, 1990). This is consistent with a
25-year longitudLinal study of over 1,000
individuals who had a higher rate of
experiencing some symptoms of psychos~s
(but who did not receive a diagnosis of
psychosis} if they were daffy madiuana users
than if they were not (Fergnsson et el., 2005).
A shorter, 3-year longitudinal study with
over 4,000 anbjects similarly showed that
psychotic symptoms, but not diagnoses, were
more prevalent in subjects who used
marijuana (van Os et el., 2002}.
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Addiilqnally, schizophrenic individuals
stabilized with antipsychotics do not respond
differently to marijuana than healthy controls
(D’Souza et el., 2005}, suggesting that
psychosis and/or antipsychotics do not
biochamicatly alter cannabinoid systems in
the hr~n.

Interestingly, carmabis use prior to a first
psychotic episode appeared to Spare
ue~rocognitive deficits compared to patients
who had not used marijuana (Stifling et el.,
2005). A]thpugh adolescents diagnosed with
a first psychotic episode used more
marijuana than adults who had their first
psychotic break, adolescents and adults had
similar clinical outcomes 2 years later
(Pencar et el., 2005).

Heavy marijuana users, though, do not
perform di£ferently than non-users en the
Stroop task, a classic psychometric
instrument that measures executive cognitive
functioning. Since psychotic individuals do
not perform the Stroop task well, alterations
in executive functioning consistent with a
psychotic profile were not apparent
following chronic exposure to marijuana
(Gruber and Yurgeltm-Todd, 2005; Eldreth et
el., 2004).
Alteration in Brain Structure

Although evidence suggests that some
drugs of abuse can lead to changes in the
density or s~uctnro of the brain in humans,
there are currently no data showing that
exposure to marijuana can induce such
alterations. A recent comparison of long-term
.marijt~ana smokers to non-smoking control
subjects using magnetic resonance hnaging
(lvIRI) did not reveal any differences in the
volume of grey or white matter, in the
hippocampus, or in cerehrospinal fluid
volume, between the two groups (Tzflos et
al., 2005).
Behavioral Effects of Prenatal Exposure

The impact of in utero marijuana exposure
on performance in a series of cogni~ve tasks
has been studied in children at different
stages of development. However, since many
marijuana users have abused other drugs, it
is difficult to determine the specific ~mpact
of marijuana on prenatal exposure.

Differences in several cognlgve demons
distinguished the 4-year-old children Of
hea~:y marijuana users. In particula:t, memory
and verbal measures are negatively
associated with maternal marijuana use
(Fried’and Watkinson, 1987). Maternal
marijuana use is predictive of poorer
performance on abstract/visual reasoning
tasks, although it is not associated with an
overall lowered IQ in 3-year old children
(Griffith et al., 1994). At 6 years of age,
prenatal marijuana history is associated with
an increase in omission errors on a vigilance
task, possibly reflecting a deficit in sustained
attention (Fried et el., 1992}. Whe~x the effect
of prenatal exposure in 9-12 year old
children is analyzed, in utero marijuana
exposure is negatively associated with
executive function tasks that require impulse
control, visual analysis, and hypothesis
testing, and it is not associated with global
intelligence (Fried et el., 1998).
Marijuana as a "Gateway Drug".

The Institute of Medicine (IOM) reported
that the widely held belief that marijuana is

a "gateway drug," leading to subsequent
abuse of other illicit drugs, lacks conclusive
evidence (Institute of MedicIne, 1999).
Recently, Fergusson et el. (2005} in a 25-year
study a£ 1,256 New Zealand children
concluded that use of mariiuana correlates to
an Increased risk of abuse of other drugs,
inchrding cocaine and heroin. Other sources,
however, do not support a direct causal
relationship hatween regular marijuana and ’
other illicit drug use. In general, such studies
are salectiye in recruiting individuals who, in
addition to having extensive histories of
marijuana use, are influenced by myriad
social, bio{ogical, and economic factors that
contribute to extensive drug .abuse (Hall and
Lynskey, 2005). For most studies that test the
hypothesis that mariiuana causes abuse of
harder drugs, the determinative measure of
choice is any drug use, rather than DSM-1V-
TR criteria for drug abuse or dependence
(D SM-1V-TR, 2000}.

According to. Golub & ~ohnson (2001], the
rate of progression to hard drug use by youth
born In the 1970% as opposed to youth horn
between World War II and the 196o% is
significantly decreased, although overall
marijuana use among youth appears to be
increasing. Nace et el. (1975} reported that
even in the Vietnam-are soldiers who
extensively abused mariiuana and heroin,
there was a lack of correlation of a causal
relationship demonstrating marijuana use
leading to heroin addiction. A recent
longitudinal study of 708 adolescents
demonstrated that early onset marijuana use
did not lead to problematic drug use (Kandel
and Chan, 2000}. Similarly, ameng 2,446
adolescents followed longitudinally,
~am~abis dependence was uncommon but
when it did occur, it was predicted primarily
by parental death, deprived socio-economic
status, and baseline use of illicit drugs other
than mariinana (yon Sydow et el., 2002].

Animal be!3avioral effects
Self-AdmJ~strafion

Self-administration is a method that
assesses whether a drug produces rewarding
effects that increase the likelihood of
behavioral, responses in order to obtain
additional drug. Drugs that are self-
administered by animals are likely to
produce rewarding effects in humans, which
is indicative of abuse liability. Generally, a
good correlation exists between those drugs
that are salf-admi~stered by rhesus monkeys
and those that are abused by humans (Bolster
and Bigelow, 2003).

Interestingly, self-administration of
hallucinoganic-like drags, such as
cannabinoids, lysergic acid dlethylamide
(LSD), and mescaline, has been difficult to
demonstrate in animals (Yanagita, 1980).
However, when it is l~owa that humans
voluntarily consume a particular’drug (such
as cannabis) for its pleasurable effects, the
Inability to establish seff-achninlstration with
that drug in animals has no prac~cal
importance in the assessment of abuse
potential. This is because the animal test is

’ a predictor of hm~an behavioral response~ in
the absence of naturalistic data.

The experhnental literature generally
reports that naive animals will not self-
administer cannabindids unless they have

had previous experience with other drugs of
abuse. However, when squirrel monkeys are
first trai~aed to self-administer intravenous
cocaine, they will continue to bar-press at the
same rote as when deltaO-THC is substituted
for cocaine, at doses that are comparable to
those used by humans who smoke marijuana
(Tanda et el., 2000). This effect is blocked by
the cafinabinoid receptor antagonist, SR
141716. New studies show that monkeys
without a history of any drug exposure can
be successfully trained to seff-admlnister
deltag-THC intravenously (lustinova eta].,
2003). The maximal rate of responding is 4
~g/kg/injecfion, which is 2-3 times greater
than that observed in previous studies using
coca~ne-exparienced monkeys.

These data demonstrate that under specific
pretreatment conditions, an an£mal mo~el of
reinforcement by cannabinoids now exists for
future investigations. Rats will self-
administer deltag-THC when it .is applied
intraeerabrovent~icularly (i.c.v.), but only at
the lowest doses tested (0.01-O.02 ~g/
infusion} (Braida et el., 2004}. This effect is
antagonized by the carmabinoid antagonist
SR141716 and by the opioid antagonist
naloxone (Bride et el., 2004). Additionally,
mice will seff-administer WIN 55212, a
receptor agonist with a non-cannabinoid
structure (Martellotta et el., 1998).

There may he a critical dose-dependent
effect, though, since aversive effects, rather
than reinforeing effects, have been described
in rats that received high doses of WIN 55212
(Chaperon et el., 1998) or deltag-THC
(Sanudo-Pena etal., 1997). SR 141716
reversed these avarsive effects in both
studies.
Conditioned Place Preference

Conditioned place preference (CPP) is a
less rigorous method than self-administration
of determining whether drugs have.
rewarding properties. In this behavioral test,
animals are given the opportmaity to spend
t~e in two distinct euvironments: one where
they previously received a drug and one .
where ~hey received a placebo. If the drug is
reinforcing, animals will choose to spend
more time in the environment paired with
the drng than the one paired with the
placebo, when both options are presented
s~atfltaneously.

Animals show GPP to delta°-THC, but only
at the lowest doses tested (0.075-0.75 mg/kg,
i.p.) (Braida et el., 2004). This effect is
antagonized by the cannabinoid antagonist,
SR141716, as well as by the opioid
antagonist, naloxone (Braida et el., 2004).
However, SRI41716 may be a partial agonist,
rather than a Mll antagonist, since it is also
able to induce CPP (Cheer et el., 2900}.
interestingly, in knockout mice, animals
witho~tt ~-epioid receptors do not develop
CPP to.deltag-THC (Ghozland et el., 2002).
Drag Discrimination Studies

Drug discrimination is a method in which
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 an£mal learns to
press one bar when it rbcoivos the known
drug of abuse and another bar when it
receives placebo. A challenge session with
the test drug determines which of the two
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bars the animal presses more often, as an
indicator of whether the test drug is like the
known drug of abuse.

Animals, including monkeys and rats
(Gold et el., 1992), as well as humans (Chait,
1988), can discriminate cannabinoids from
other drugs or placebo. Discriminative
stimulus effects of delta9-THC are
pharmacologically specific for marijuana-
containing cannabinoids (Balstar and
Prescott, 1992; Barnett et el., 1985; Browne
and Weissman, 1981; Wiley et el., 1993;
Wiley et el., 1995). Additionally, the meier
active metabolite of deltag-THC, 11-hydroxy-
delta"-THC, also generalizes to the stimulus
~ue elicited by deltag-THC (Browne and
Weissman, 1981). Twenty-two other
ca~nablnoids fotmd in marijuana also fully
substitute for deltag-THC.

The discriminative stimulus effects oft.he
ca~uabinoid gronp appear to provide unique
effects because stimulants, halhicinogens,
opioids, benzodiazepinas, barbiturates,
NMDA antagonists, and antipsychotics do
not fufiy snbstitute for deltag-THC.

Tolerance and Physical Dependence
Tolerance is a state of adaptation in which

exposure to a drug induces changes that
resnlt 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}. Physical
dependence is a state of adaptation
manifested by a drug class-specific
withdrawal syndrome produced by abrupt
cessation, rapid dose reduction, decreas£ug
blood level of the drug, and/or
administration of an antagonist (ibid}.

The presence of tolerance or physical
dependence does not determine whether a
drug has abuse potential, in the absence of
other abuse indicators such as rewarding
properties. Many medications that are not
associated with abuse or addiction, such as
antidepressants, beta-blockers, and centrally
acting antihypertensive drugs, can produce
physical dependence and w~thdrawal
symptoms after chronic use.

Tolerance to the subjective and
performance effects of marijuana has not
been demonstrated in studies with humans.
For example, reaction times are not altered
by acute admlnistration of mariiuana in long
term marijuana users (Block and Wittenbora,
1985). This may be related to recent
electrophysiological data showing that the
ability of deltaS-THC to increase neuronal
l~ing in the ventral tegmental area [a region
known to play a critical role in drug
reinforcement and reward] is not reduced
following chronic administration of the~ drug
(Wu and French, 2009). On the other hand,
tolerance can develop in humans to
marijuana-induced cardiovascular and
autonomic changes, decreased intraocular
pressure, and sleep alterations ~Jones et el.,
1981}. Down-regulation of cannabinoid
receptors has been snggested as the
mechanism underlying tolerance to the
effects of marijuana (Rodriguez de Fonseca et
el., 1994; Oviedo et el., 1993).

Acute administration of marijuana
containing 2.1 percent delta~-THC does not
produce "hangover effects" [Chait et

1985). In chronic marijuana upers, though, a
marijuana withdrawal syndrome has been
described that consists of restlessness,
irritabilXty, mild agitation, insom.~a, sleep
EEG disturbances, nausea, and cramping that
resolves within a few days (Haney etal.,

¯ 1999). However, the American Psychiatric
Association’s Diagnostic and Statistical
Manual [DSM-1V-TR, 2000) does not include
a listing for cannabis withdrawal syndrome
because, "symptoms of cannabis withdrawn
¯ . . have been described.., but their
clinical significance is uncertain." A review
of all current clinical studies on cannabis
withdrawal led to the recommendation by
Budney et al. (2004) that the DSM introduce
a listing for cannabis withdrawal that
includes such symptoms as sleep difficulties,
strange dreams, decreased appetite,
decreased weight, anger, irritability, and
anxiety. Based on clh~ical 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. A recent study comparing
marijuana and tobacco withdrawal symptoms
in humans demonstrated that the magnitude
and timecourse of the two withdrawal
syndromes are similar {Vandrey at al., 2005}.

The production of an overt withdrawal
syndrome in animals following chronic
deltag-THC administration has been variably
demonstrated under conditions of natural
discontinuation. This may be the result of the
slow release of cannabinoids from adipose
storage, .as well as the presence of the major
psychoactive metabolite, 11-hydroxy-dnlta9-

THC. When investigators have shown such a
withdrawal syndrome in monkeys following
the termination of cannabinoid
administration, the behaviors inclnded
transient aggression, anorexia, biting,
irritability, scratching, and yawning (Buduey
et el., 2004). However, in rodents treated
with a cannabinoid antagonist following
¯ subacute administration of deltaS-THC,
pronounced withdrawn symptoms,
including wet dog shakes, can be provoked
(Breivogel et el., 2003}.

Behavioral Sensitization
Sensitization to the effects of drugs is the

opposite of tolerance: instead of a reduction
in behavioral response upon repeated drug
administration, animals that are sensitized
demonst.rale an increase in behavioral
response. Cadoni etal. [20oi) demonstrated
that repeated exposure to dnltag-THC can
induce sensitization to a variety of
cannabinoids. These saree animals also have
a sensitized response to administration of
opioids, an effect known as cross-
sensitization. Conversely, when animals Were
sensitized to the effects of morphine, there
was cross-sensitization to cannabinoids.
Thus, the cennabinoid and opioids systems
appear to operate symmetrically in terms of
cross-sensi[ization.

Cardiovascular and Autonomic Effects
S~ngle smoked or oral doses of deltaa-THC

produce tachycardla and may increase blood
pressure (Caprintti etal., 1988; Benowitz and
lones, 1975}. However, pro!onged deltaS-THC
ingestion prodnces significant heart rate

slowing and blood pressure lowering
(Benowitz and Jones, 1975): Both plant-
derived cennabinolds and endocannahino~ds
hgve been shown to elicit hypotansion and
bradycardia v~a activation of peripherally-
located CB~ receptors (Wagner etal., 1998).
This study suggests that the mechanism of
this effect is through presynaptic CB,’
receptor-mediated inhibition of
norepinephrine release from peripheral
sympathetic nerve terzninals, with possible
additional direct vasodtlation via activation
of vascular cannabinoid receptors.

The impaired c~rcu]atory responses
¯ following deltag-THC administration to
standing, exercise, Valsalva maneuver, and ’
cold presser testing suggest that
cannabinoids induce a state of sympathetic
~nsnfficiency. In humans, tolerance can
develop to the orthostatic hypotensian
(Jones, 2002; Sidney, 2o02), possibly related
to plasma vohime expansion, but does not
develop to the supine hypotensive effects
(Benowitz and Jones, 3975). During chronic
marijnana ingestion, nearly complete
tolerance develops to tachycardia and
psychological effects when subjects are
challenged with smoked marijuana.
Electrocardiographic changes are minimal
even after large cumulative doses of delta9-
THC. (Benowitz and ~ones, 1975).

It is nqtable that marijnana smoking by "
older patients, particularly those with some ’
degree of coronary artery or cerebrovascular
disease, poses risks related to increased
cardiac work, increased catecholamines,
carboxyhemoglobin, and posture!
hypotension (Benowitz and Jones, 1981;
Hollistcr, 1988}.

Respiratory Effects
Transient bronchodllatlon is the most

typical effect following acute exposure to
~ariipana (Gong et el., 1984]. Long-term use
of marijuana can lead to an increased     ’
frequency df chronic bronchitis and
pharyngitis, as well as chronic cough and
increased sputum. Pnlmonary function tests¯
reveal that large-airway obstruction can occur
with chronic marijuana smoking, as can
cellular inflammatory l~istopathological
ahnorma~ties in bronchial epithelium
{Adams and Martin, 1996; Hollistar, 1986).

The evidence that marijuana may lead to
cancer associated with respiratory effects is
inconsistent, with some studies suggesting a
positive correlation while others do not
[Teshkin, 2005). Several cases of hrng cancer
h~ve been reported in young mariiuana users
with no history of tobacco smoking or other
significant risk factors [Fung etal, 1999).
Marijuana use may dose-depen~tently interact
with mntagenlc sensitivity, cigarette smoking
and alcohol use to increase the risk of head
and neck cancer (Zhang etal., 1999).
However, in the largest stu~y to date with
1,65{) subjects, no positive association was
found between marijuana nse and lung
cancer (Tashkin et el., 2006). Thig finding
held true regardless of extent of maxiiuana
use, when tobacco nse and other potential
confonnding factors were controlled.

The lac_~ of evidence for carcinognn[city
related to cannabis may be related to the’fact
that intoxication from marijuana does not
require large amounts of smoked material.
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This may be especially pertinent since
marijuana is repo~tediy more potent today
than a generation ago. Thus, individuals may
consume much less marijuana than in
previous decades to reach the desired
subjective effects, exposing them to less
potential carcinogens,

Endocrine System
The presence, of in vitro deltaS-THC

reduces binding of the corticosteroid,
dexamethasone, in hippocampal tissue fxom
adrenalectomized rats, suggesting an
interaction with the glucocorticefd receptor
{Eldridge et al., 1991). Acute deltag-THC
releases corticosterone, but tolerance
develops to this effect with chronic
administration (Eldridge et el., 1991).

Experimental administration of marijuana
to h~-mans does not consistently alter
endocrine parameters. In an early study, male
subjects who experimentally received
smoked mariinana showed a significant
depression in Inteinizing hormone and a
siguificant increase in cortisol were observed
(Cone et el,, 1986). However, two later
studies showed no changes in hormones.
Ma~e subjects who were experimentally
exposed to smoked dalta9-THC (18 mg/
mariiuana cigarette) or 0ral de]tag-THC (10
mg t.i.d, for 3 days and on the morning of the
fourth day) showed no changes in plasma
prolactin, ACTH, cortisol, lute~izing
hormone, or testosterone levels (Dax etal.,
1989). Similarly, a study with 93 men and 56
women showed that chronic marijuana use
did not significantly alter concentrations of
testosterone, ]uteinizing hormone, follicle
stimulating hormone, prolactin, or cortlsol
(Block etal., 1991).

Relatively little research ]~as been
performed on the effects of experimentally
administered marijuana on female
reprodncfive system functioning.
monkeys; dettaS-THC administration
suppressed ovolafion (Asch et a~., 1981) and
reduced progesterone levels (Almirez et a].,
1983). However, when women were studied -
following experimental exposure to smoked
mariiuana, no hormonal or menstrual cycle
changes were observed (Mendalson and
Meilo, 1984). Brown and Debs (2002) suggest
that the discrepancy between animal and
human hormonal response to cannabinoids
may be attributed to the development of
tolerance in humans.

Recent data anggest that carmabinoid
agonists may.have therapeutic value in the
treatment of prostate cancer, a type of
chrcinoma in which growth is stJ_mulated by
androgens. Research with prostate cancer
cells shows that the mixed CB1iCB~ agonist,
WIN-55212-2, induces apoptosis in prostate
cancer cell growth, as well as decreases In
expression of andcrogen receptors and
prostate-specific antigens (Sarfaraz et
2005).
Immune System

Immune funcffons are altered by       ¯
cannabinoids, bnt there can be differences
between the effects of synthetic, natnral, and
endogenous cannabinoids, often in an
apparently biphasic manner depending on
dose (Croxford and Yamamura, 2005).

Abrams etal. (2003) investigated the effect
of marijuana on immunological functioning

in 62 AIDS patients who were taking protease
inhibitors. Subjects received one of the
following three times a day: smoked
marijuana cigarette containing 3.95 percent
daltag-THC; oral tablet containing daltaO-THC
(2.5 mg oral dronahino]); or oral placebo.
There were no changes in CD4+ and CD8+
cell counts or FffV RNA levels or protease
inhibitor leve]s between groups,
demonstrating no short-term adverse
virologic effects from using cannabinnids in
individuals with compromised immune
systems.

These human data contrast with data
generated in immunodeficient mice showing
that expos~tre to deltag-THC in vivo
suppresses immune function, increases HIV
co-receptor expression, and acts as a cofactur
to enhance HIV replication (Roth et
2005).

3. TI~ STATE OF CURRENT SCIENTIFIC
KNOWLEDGE REGARDING THE DRUG OR
OTHER SUBSTANCE

The third factor the Secretary must
consider is the state of tan’rent scientific
knowledge regarding nmrijuana. Thus, this
section discussas the chemistry, human
pharmacokinetics, and medical uses of

Chemistry
According to the DEA, Cannabis sativa is

the primary species of cannabis currently
marketed illegally in the United States of
America. From this plant, three derivatives
are sold as separate illicit drug products:
marijuana, hashish, and hashish oil.

Each of these derivatives contains a
complex mixture of chemicals. Among the
components are the 21 carbon terpenes found
in the plant as well as their carboxylic acids,
analogues, and transformation products
known as carmabinnids (Agurell et el., :1984
and 1986; Mechoulam, 1973). The
c~mnabinoids appear to natnxally ocenr onl~
in the marijuana plant and most of the
botanically-derived cannabinoids have been
identified. Among the carmabinoids, deltag-
THC (alternate name daltal-THC) and delta-
8-tetrahydrocannabinol (deltaa-THC,
alternate name detta6-THC) are both found in
marijuana and are able to produce the
characteristic psychoactive effects of
marijuana. Becanse deltag-THC is more
abundant than delta6-THC, the activity of
marijuana is largely attributed to the former.
Daltaa-THC is found only in few varieties of
the plant (Hively et el., 1966).

Deltaa-THC is an optically active resinous
substance, insoluble in water, and extremely
lipid soluble. Chemically daltaO-THC is (6aR-
trans)-6a,7,8,10a-tetrahydro-6,6,9-trimethyl-
3 -p mltyl-6H- dibenz o- [b, d] pyr an- 1-ol or
(-)-delta~-(trans)-tetrahydrecannabino!o The
(-)-trans isomer of deltaS-THC is
pharmacologically 6 to 100 times more
potent than the (+)-trans isomer (Dewey et
a]. 1984).

Other cannabinoids, such as cannabidiol
(CBD) and cannabino] (CBN), have been
characterized. CBD is not considered to have
cannabinol-l~ke psFchoactivity, but is
thought to have significant anticonvulsant,’

Marijuana is a mixture of the dried
flowering tops and leaves from the plant and
is variable in content and potency (Agurell et
el., 1984 and 1986; Graham, 1976;
Mechoulam, 1973). Marijuana is usually
smoked in the form of rol~ed cigarettes while
hashish and hash oil are smoked in p~pes.
Potency of marijuana, as indicated by
cannabinoid content, has been reported to
average from as low as I to 2 percent to as
high as 17 percent.

The concentration of deltaS-THC and other
cannabinnids in marijuana varies with
growing conditions and processing after
harvest. Other variables that can influence
the strength, quality, and purity of marijuana
are genetic differences among the cannabis
plant species and which parts of the plant are
collected (flowers, leaves, stems, etc.)
[Adams and Martin, 1996; Agurell et al.,
1984; Mechoulaxn, 1973). In the usual
mixture of leaves and stems distributed as
marijuana, the concentration of dalta°-THC
ranges widely from 0.3 to 4.0 percent by
weight. However, specially grown and
selected marijuana can contain even 15
percent or greater daltag-THC. Thus, a 1 gm
marijuai~a cigarette might contain as little as
3 mg or as much as 150 mg or more of deita9-
THC.

Hashish consists of the cannahinoid-rich
resinous material of the cannabis plant,
which is dried and compressed into a variety
of forms (b~lls, cakes, etc,). Pieces are then
broken off, placed into a pipe and smoked.
DEA reports that cannabinoid content in
hashish averages 6 percent.

Hash off is produced by solvent extraction
of the eannabinoids from plant material.
Color and odor of the extract vary, depending
on the type of solvent used. Hash off is a
viscous brown or amber-colored liquid that
contains approximately 15 percent
cannabinnids. One or two drops of the liqnid
placed on a cigarette purportedly produce the
eqnivalant of a single marijuana cigarette
(DEA, 2005)..

The lack of a consistent concentration of
deltag-THC in botanical marijuana ~rom
diverse sources complicates the
Interpretation of clinical data usIng
marijuana, if marijuana is to be investigated
more widely for medical use, information
and data regarding the chemistry,
mannfactn~ing, and specifications of
marijuana must be developed.

Hmnan Pharmacokinefi~s
Marijuana is generally smoked as a

cigarette (weighing between 9.5 and 1.0 gin),
or in a pipe. It can also be taken orally in
foods or as extracts’ of plant material in
ethanol or other solvents.

The absorption, metabolism, and
pharmacoldnetic profile of daltag-THC (and
other cannabinoids) in.marijuana or other
drug products containing deltag-THC vary
with rente of administration and formulation
(Adams and Martin, :1996; Agurell etal., 1984
and 1986). When marijuana is administered
by smoking, daltag-THC in the form of an
aerosol is absorbed within seconds. The
psychoactive effects of marijuana ocenr

sedative, and anxiolytic activity (Adams and . immediately following absorption, with
MartLu, 1996; Agure]l et eL, 1984 and 1986; mental and behavioral effects measurable up
He]lister, 1986). to 6 honrs (Grotenhennen,. 2003; Hollister,
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1986 and 1988), DeltaO-THC is delivered to
the bra~n rapidly and efficiently as would be
expected of a very lipid-soluble drug.

The bioavaflability of the deltaO-THC from
marijmma in a cigarette or pipe can raage
from I to 24 percent with the fraction
absorbed rarely exceeding 10 to 20 percent
(Agurell etal., 1986; Hollister0 1988)~ The
relatively low and variable bioavaflability
results from the following: significant loss of
daltaO-THC in side-stream smoke, variation
in individual smoking behaviors,
canuabinold pyrolysis, incomplete
absorption of inhaled smoke, and metabolism
in the lungs. A individual!s experience and
technique with smoking marijuana.is au
impoAant determinant of the dose that is
absorbed [Homing et al., 1986; lohansson et
el., 1989).

After smoking, venous levels of deltaO-THC
decline precipitously within minutes, and
within an hour are about 5 to 10 percent of
the peak level {Agurell etal., 1986; Huestis
et.ak, 1992a and 1992b}. Plasma clearance of
deltaO-THC is approximately 950 ml/min or
greater, thus approximating hepatic blood
flow. The rapid disappearance of daltaO-THC
from blood is largely due to redistribution to
other tissues in the body, rather than to
metabolism (Agurell et el., 1984 and 1986}.
Metabolism in most tissues is relatively slow
or absent. Slow release of deltaO-THC and
other cannabinoids from tissues and
subsequent metabolism results in a long
elimination half-life. The terminal half-life of
daltaO-THC is estimated to range from
approximately 20 hours to as long as 10 to
13 days ~ftunt and lonas, 1980), though
reported estimates vary as expected with any
slswly cleared substance and the use of
assays of variable sensitivities. Lemberger
e!. (1970} determined the half-life of deltaS-
THC to range from 23 to 28 hours in heavy
marijuana users to 60 to 70 hours in naive
US ers.

Characterization of the pharmacoMnetics
of deltaO-THC and other cannabinoids from
smoked marijuana is difficult (AgureI1 etal.,
1986; Herning et al., 1986; Hnestis et el.,
1992a}, in part because a subject’s smoking
behavior during an experiment is variable.
Each puff delivers a discrete dose of delta9-
THC. An experienced marijuana smoker can
titrate and regulate the dose to obtain the
desLred acute psychological effects and to
avoid ovdrdose ~nd/or minimize undesired
effects. For example, under naturalistic
conditions, users will hold marijuana smoke
in the lungs for an extended period of tLme,
in order to prolong absorption and increase
psychoactive effects. The effect of experience
in the psychological response may e~plain
why venous blood levels of deltaO-THC
correlate poorly with. intensity of effects and
level of intoxication (AgureI1 et el., 1986;
Barnett et el., 1985; Huestls et el., 1992a).

Additionally, puff and inhalation volume
changes with phase of smoking, tending to be
highest at the beginning and lowest at the
end of smoking a cigarette. Some studies
found frequent users to have higher puff
volumes than less frequent marijuana users.
During smoking, as the cigarette length
shortens, the concentration of daltaO-THC in
the remaining marijuana increases; thus, each
successive puff contains an increasing
concentration of daltag-THC.

In contrast to smoking; the onset of effects
after oral adminish:ation of deltae-THC or    ¯
marijuana is 3o to 9o rain, which peaks a]~er
2 to 3 hours and continues for 4 to 12 hours
(Grotenherman, 2003; Adams and Martin,
1996; Agurell et el., 1984 and 1986). Oral
bioavailahility of defia~-THC, whether pure
or in marijuana, is.low and extremely
variable, ranging between 5 and 20 percent
(Agurell et el., 1984 and 1986). Following
oral administration of radioactive-labeled
deltao-THC, deltae-THC plasma levels are
low relative to those levels aher smoking or
intravenous administration. There is inter~
and intra-subject variability, even when
repeated dosing occurs under controlled
conditions. The low and variable oral
bioavailahillty of dellaO-THC is a
consequence of its first-pass hepatic
elimination from blood and erratic
absorption from stomach and bowel. It is
more difficult for a user to titrate the oral
delta~-THC dose than marijuana smokd~g
because of the delay in onset of effects after
an oral dose {typically I to 2 hours}.

Cannabinoid metabolism is extensive.
DeltaO-THC is metabolized via microsoma]
hydroxy]ation to both active and inactive
metabolites (Lemberger et al., 1970, 1972a,
and 1972b; AgureI1 et al., 1986; Hbllister,
1988) of which the primary active metabolite
was 11-hydroxy-deltaO-THC. This metabolite
is approximately equipotant to dellaO-THC in
producing marijuana-like subjective effects
(Agurell etal., 1986; Lemberger and Rubin,
1975). Arler oral administration, metabolife
levels may exceed that of daltae-THC and
thus contribute greatly to the
pharmacological effects of oral delta~-THC or
marijuana, in addition to 11-~yd~oxy-della~-
THC, some inactive carboxy metabo]ites have
termSnal half-kives of 50 hours to 6 days or
more. The latter substances serve as long-
term markers of earlier marijuana use in
urine tests. The majority of the absorbed
dehag-THC dose is eliminated in feces, and
about 33 percent in urine. Daltae-THC enters
enterohepatic circulation and undergoes
hydroxylation and oxidation to 11-nor-9-
carboxy-della~-THC. The giucuronide is
excreted as the major urine metabolite along
with about 18 nonconjngated metabolites.
Frequent and infrequent marijuana users are
similar in the way they metabolize deltae-

THC IAgurall et el., 1986).

Medical Uses for Marijuana
A NDA for marijuana/cannabis has not

been submitted to the FDA for any indication
and thus no medicinal product containing
botanical cannabis has been approved for
marketing. However, small clinical studies
published in the current medical literature
demonstrate that research with marijuana is
being conducted in humans in the United
States under FDA-anthorized investigational
new ckug (]ND) applications.

HHS states in a published guidance that it
is committed to providing "research-grade
marijuana for studies that are the most likely
to yield usable, essential data" {HHS, 1999).
The oppolO:mity for scientists to conduct
clinical research with botanical marijuana
has increased One to changes in the process
for obtaln~g botanical marijuana from N-IDA,
the only legitimate source of the d~ug for~

research in the United States, in May 1999,
HHS provided guidance on the procedures
for providing research-grade marijuana to
scientists who intend to study marijuana in
scientil~cally valid investigations and well-
controlled clinical trims (DHHS, 1999). This
action was prompted by the increasing
interest in determh~g whether
cannabinoids have medical use through
scienti~cally valid investigations.

In February 1997, a National Institutes of
Health {NIH}-spon~ored workshop analyzed
avMlable scientific information and
concluded that "in order to evaluate various
hypotheses concerning the potential utility of
marijuana in various therapeutic areas, more
and better studies would be needed" {NIH,
1997}. In addition, in March 1999, the
Institute of Medicine (IO1V0 issued a detailed
report that supported the need for evidence-
’based research into the effects of marijuana
"and cannabinoid components of marijuana,
for patients with specific disease conditions.
The IOM report also emphasized that smoked
marijuana is a crndo diug delivery system
that exposes individuals to a significant
~umber of harmful substances and that "if
there is any future for marijuana as a
medicine, it lies In its isolated components,
¯ the cannabinoids and their synthetic
derivatives." As anch, the IOM recommended
that clinical trials should be conducted with
the goal o; developing safe delivery systems
{Institute of Medicine, 1999). Additionally,
state-level public initiatives, including
referenda in support of the medical use of
marijuana, have generated interest in the
medical commmlity for high qnallty clinical
investigation and comprehensive safety and
effectiveness data.

For example, in 2000, the state of
California established the Center for
Medicinal Cannabis Research (CMCR)
{www.cmcr.ucsd.edu) "in response to
scientific evidence for therapeutic
possibilities of cannabis and local legislative
initiatives in favo~ of compassionate use"
(Grant, 2095). State legislation establishi~_g
.the CMCR called for high quality medical
research that will "enhance understanding of
the efficacy and adverse effects of mzcijuana
as a pharmacological agent," but stressed that
the project "should not be co~istrued as
encouraging or sanctioning the social or
recreational use of marijuana." CMCR has
thus far funded studies on the potential use
of cannablnoids for the treatment of multiple
sclerosis, neuropathic pain, appetite
suppression and cachexia, and severe pain
and nausea related to cancer or its treatment
by chemotherapy. To date, though, no NDAs
utilizing marijuana for these indications have
been submitted to the FDA.

However, FDA approval of an NDA is not
the sole means throngh which a dnlg can be
determined to have a "currently accepted
medical use" under the CSA. According to
established case law, a drng has a "currently
accepted medical use" ff all of the following
five elements have been satisfied:

a. the d.mg’s chemistry is known and
reproducible;

b. there are adequate safety studies;
c. there are adequate and we]Lcontrolled

studies proving efficacy;
d. the drug’is accepted by qualified

experts; and
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e. the scientific evidence Ls widely
available.
[ATdiance faz Cazmabis Tl~emp6utics v. DEA,

35 F.3d 1133, 1135 (D.C. Cir. 1994)]
/klthough the structures of many

cannabinoids found in marijuana have been
characterized, a complete scientific analysis
of all the chemical components found in
mariiuana has not been conducted. Safety
studies for acute or subchronic
administ2mtion of mariiuana have been
carried out through a li~rgted number of
Phase I clinical investigations approved by
the I~DA, but there have been no NDA-quality
studies that have scientffica)2y assessed the
efficacy and full safety profile of marijuana
for any medical condition. A material
.conflict of opinion among experts precludes
a finding that mariiuana has been accepted
by qualified experts. At this time, it is clear
that there is not a consensus of medical
¯ opinion concerning medical applications of
marijuana. Finally, the scianlific evidence
regarding the safety or efficacy of marijuana
is typically available only in smnmarized
form; such as in a paper published in the
medical literature, rather than in a raw data
format. As such, there is no opportunity for
adequate scientific scrutiny of whether the
data demonstrate safety or efficacy.

Alternately, a drag 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. However, as stated above,
a materiel conflict of opinion among experts
precludes a finding that marijuana has been
accepted by qualified experts, even under
conditions where its use is seyerely
restricted. Thus, to date, research on t.he
medical use of marijuana has not progressed
to the point that marijuana can be considered
to have a "cu:rrenfly accepted medico use:’

or a "currently accepted medical use with
severe r esf~’4~ctions.’’

4. ITS ]H][STORY AND CURREqX~ PATYERN
OF ABUSE

The fourth factor the Secretary must
consider ~s the history and current pattern £f
abuse of marijuana. A variety of sources
provide data necessary to assess abuse
patteras and trends of matijuana. The data
indicators Of mariiuana use include NSDUH,
Moi~toring the Future (MTF}, DAWN, and
Treatment Episode Date Set (TEDS), which
are described below:

National Survey on Drug Use and Health
The National Smarey on ]Drug LTse and

Health (NSDUH, 2004; http://
aas.samhsa.gov/nsduh.htm) is conducted
annually by SAMHSA, an agency of HHS.
NSDUH provides estimates of the prevalence
and incidence of their drag, alcohol, and
tobacco use in the United States. This
database was known until 2001 as the
National Household Survey on Drug Abuse.
The survey Js based on a nationally
representative sample of the civifian, non-
institutionalized population 12 years of age
and older. The survey identifies whether an
individual used a drug d~rlng a certain
period, but not the amount of the drug used
on each occasion. Exchided groups include
homeless people, active military personnel,
and residents of institutions, s-ach as iafls.

According to the 2004 NSDUH, 19.1
million individuals (7.9 percent of the U.S.
popu~atiun) illicitly used drugs other than
alcohol and nicotine on a monthly basis,
compared to 14.8 million I6.7 percent of the
U:S. population) users in 1999. This is an
increase from 1999 of 4.3 million (2.0 percent
of the U.S. popnlation)~ The most frequently
used illicit drug was marijuana, with 14.6
million individuals (6.1 percent of the U.S.

population) using it monthly. Thus, regular
illicit drug use, and more specifically
marijuana use, for rewarding responses is
increasing. The 2004 NSDUH estimated that
96.8 million individuals I40.2 percent of the
U.S. population) have tried marijuana at least
once during their lifetime. Thus, 15 percerit
of those who have [ried marijuana on one
occasion go on to use it monthly, but 85
percent of them do not.

Moaitorlng the Future
MTF (2005, http://

www.mozdtoringthefuture.org) is a NIDA-
sponsored annual national survey that tracks
drug use ~rends among adolascents in the
United States. The MTF surveys 8th, 10th,
and 12th gmdars every spring in randomly
selected U.S. schooIs. The lvI~F survey has
been canducted since 1975 for 12th graders
and since 1991 for 8th and 16th graders by
the Institute for Social Research at the
University of Michigan lmder a grant from
N]DA. The 2005 sample sizes were 17,300--
8th graders; 10,700--I0th graders; and
15,400--12th grhders. In all, a total of 49,300
students in 402 schools participated.

Since 1999, illicit drug use among teens
decreased and held steady throngh 2005 in
all three grades (Table 1}. Marijuana
remained the most widely nsed illicit drug,
though its use has steadily decreased since
1999. For 2005, the annual prevalence rates
for marijuana use in grades 8, 10, and 12
were, respectively, 12.2 percent, 26.6
percent, and 33.6 percent. Cm’rent monthly
prevalence rates for marijnana use were 6.6
percent, 15.2 percent, and 19.8 percent. (See
Table 1). According to Gmber and Pope
(2002), when adolescents who used
marijuana reach their late 20% the vast"
majority of these individuals will have
stopped using marijuana.

TABLE 1--TRENDS IN ANNUAL AND MONTHLY PREVALENCE OF USE OF VARIOUS DRUGS FOR EIGHTH, TENTH, AND
TWELFTH GRADERS, FROM MONITORING THE FUTURE. PERCENTAGES REPRESENT STUDENTS IN SURVEY RESPOND-
ING THAT THEY HAD USED A DRUG EITHER IN THE PAST YEAR OR IN THE PAST 30 DAYS

Annum 30-Day

2003 2004 2005 2OO3 2004 2005

Any illicit drug (a):
8th Grade .......................................................................................... 16.1 15.2 15.5 9.7 8.4 8.5
10th Grade ........................................................................................ 32.0 31.1 29.8 19.5 18.3 17.3
12th Grade 39.3 38.8 38.4 24.1 23.4 23.1

Any illicit drug other than cannabis (a):
8th Grade ...............: .......................................................................... 8.8 7.9 8.1 4.7 4.1 4.1
10th Grade .........................: .............................................................. 13.8 13.5 12.9 6.9 6.9 6.4
12th Grade ........................................................................................ 19.8 20.5 19.7 10.4 10.8 10.3

Marijuana/hashish:
. 8th Grade .......................................................................................... 12.8 11.8 12.2 7.5 6.4 6.6

10th Grade ........................................................................................ 28.2 27.5 26.6 17.0 15.9 15.2
12th Grade ........................................... 34.9 34.3 33.6 21.2 19.9 19.8

SOURCE: The Monitoring the Future Sludy, the University of Michigan.      ¯
a. For 12th graders only, "any illicit drug" includes any use of marijuana, LSD, other hallucinogens, crack, other cocaine, or heroin, or any use

of other opiates, stimulants, barbiturates, or tranquilizers not under a doctor’s orders. For 8th and 10th graders, the use of o~her opiates and bar-
biturates was excluded.

Drug Abnse Waruing Network
DAWN (2006, http://

dawninfo.samhsa.gov/) is a national
probability s~vey of U.S. hospitals with EDs

designed to obta33x information on ED visits
in which recent drag use is implicated. The
ED data from a representative sample of
hospital emergency departments are

weighted to produce national estimates. It is
critical to note that DAWN data and
estimates for 2004 are not comparable to
those for aay prior years because of vast



Federal Register/Vol. 76, No. 131 / Friday, July 8, 2011 / Proposed Rules 40561

changes in the methodology used to collect
the data. Further, estimates ~or 2004 are the
first to be based on anew, redesigned sample
of hospitals. Thus, the most recent estffnates
available are for 2004.

Many factors can influence the estimates of
ED visits, including t~ends in the ED usage
in general. Some drug users may have visited
EDs for a variety of reasons, some of which
may have been life-threatening, whereas
others may have sought care at the ED for
detoxification because they needed
certification before entering treatment.
DAWN data do not distinguish the drug
responsible for the ED visit from others used
concomitantly. As stated in a recdnt DAWN
report, "Since mariiuana/hashish is
frequently present in combination with other
drugs, the reason for the ED contact may be
more relevant to the other drug(s) involved
in the episode."

For 2004, DA~VN estimates a total of
1,997,993 ¯(95 percent confidence interval
[CI]: 1,708,205 to 2,287,781) drug-related ED
visits for the entire United States. Dnring this
period, DAWN estimates 940,953 (Ch
773,124 to 1,108,782} drug-related ED visits
involved a major drug of abuse. Thus, nearly
half of all drag-related visits involved alcohol
or an illicit diag. Overall, drug-related ED
visits averaged 1.6 drugs per visit, including
illicit drugs, alcohol, prescription and over-
the-counter (OTC} pharmaceuticals, dietary
supplements, and non-pharmaceutical
inhalants.

Marijuana was involved in 215,665 (Cl:
175,930 to 255,400) ED visits, while cocaine
was involved in 383,350 (CI: 284,170 to
482,530} ED visits, heroin was involved in
162,137 (Cf: 122,414 to 20%860) ED visits,
mud stimulants, including amphetamine and
methamphetamine, were involved in 102,843
(CI: 61,520 to 14~t,166) ED visits, other illicit
drugs, such as PCP, MDMA, and GHB, w~re
much less frequently associated with ED
v~sits.

Approximately 18 percent of ED visits
involving marijuana were for patients under
the age of 18, whereas this age group
accounts for less thai11 percent of the ED
visits involving heroin/morphine and
approximately 3 percent of the visits
involving cocaine. Since the size of the
populatio~ differs across age groups, a
measure standardized for pepnlafien size is
useful to make comparisons. For marijuana,
the rates of ED visits per 100,000 population
were highest for patients aged 38 to 20 (225
ED visits per 100,000) and for patients aged
21 to 24 (190ED vLsits per 100,000).

Treatment Episode Data Set

TEDS (TEDS, 2003; http://oas.samhsa.gov/
dasls.htm#teds2) system is part of
SAMHSA’s Drug and Alcohol Services
Information System (Office of Applied
Science, SAMHSA). TEDS comprises data on
treatment admissions that are routinely
collected by States in monitoring their
substance abuse treatment systems. The
TEDS report provides information on the
demographic and substance use
characteristics o f the 3.8 million armual
admissions to treatment for abuse of alcohol
and drugs in facilities that report to
individual State administrative data systems.

TEDS is an admission-based system, and
TEDS admissious do not represent
individuals. Thus, a given individual
admitted to treatment twice within a given
year would be counted as two admissions.
Additionally, TEDS does not include all
admissions to substance abuse treatment.
TEDS includes facilities that are licensed or
certified by the States to provide substance
abuse t~eatment and that are reqnired by the
States to provide TEDS client-level data.
Facilities that report TEDS data are these that
receive State alcohol and/or drug agency
funds for the provision of alcohol and/or
drug treatment services. The primary goal fer
TEDS is to monitor the-characteristics of
treatment episodes for substance abusers.

Primary marijuana abusd accmmted for
15.5 percent of TEDS admissions in 2003, the
latest year. for which data are available.
Three-quarters of the individuals admitted
for marijuana were male and 55 percent of
the admitted individuals were white. The
average age at admission was 23 years. The
largest propm~don (84 percent] of admissions
to enlbulato~y treatment was for primary
marijuana abuse. More than hklf (57 pement)
of marijuana treatment admissions were
referred through the criminal justice system.

Between 1993 and 2003, the percentage of
admissions for primary marijuana use
increased from 6.9 percent to ~5.5 percent,
comparable to the increase forprimary
opiniduse from 13 percent in 1993 to 17.6
percent in 2003. In contrast, the percentage
of admissions for primary cocaine use
declined from 12.6 percent in 1993 to 9.8
percent in 2003, and for primary alcohol use
from 56.9 percent in 1993 to 41.7 percent in
2003.

Twenty-six perceI~t of those individuals
who were admitted for primary use of
marijuana reported its daily use, although
34.6 percent didnot use marijuana in the
past month. Nearly all (96.2 percent} of
primary marijuana users utilized the drug by
smoking it. Over 90 percent of primary
marijuana admissions used mariiuana for the
first time before the age of 18.

5. THE SCOPE, DURATION, AND "
SIGNIFICANCE OF ABUSE

The fifth factor the Secretary mnst consider
is the scope, ch~ration, and significance of
marijuana abuse. According to 2004 data
from NSDUH and MTF, marijuana remains
the most extensively used i!legal drug in the
United States, with 40.6 percent of U.S.
individuals over age 12 (96.6 million) and
44.8 percent of 12th graders having used’
marijuana at least once in their lifetime.
While the majority of individuals over age 12
(85 percent) who have used marijuana do not
use the drug monthly, 14,6 million
individuals (6.1 percent of the U.S.
population) report that they used mafiiuana
within the past 30 days. An examination of
use among various age cohorts in NSDIYrt
demonstrates that monthly use occurs
primarily among coliege age individuals,
with use d~pping off sharply after age 25.

DAWN data show that marijuana was
involved ~u 79,663 ED visits, which mnounts
to 13 percent of all drug-minted ED visits.
Minors acconnted for 15 percent of these
marijuana-related visits, making mariiumaa

the drug most frequently associated with ED
visits for individuals lmder the age of 18
years.

Data from TEDS show that 15.5 percent of
all admissions were for primary marijuana
abuse. Approxinlataly 90 percent of these
¯ primary marijuana admissions were for
individuals under the age of 18 years.

6. WHAT, 1~ ANY, RISK THERE IS TO TI-IE
PUBLIC

The sixth factor the Secretary must
consider is the risk marijuana poses to the
public health. The risk to the public health
as mehsured by emergency room episodes,
marijuana-related deaths, and drug t~eatment
admissions is discussed in full under Factors
1, 4, and 5, above. Acqordingly, Factor 6
focuses on the health risks to the individual

All drags, both medicinal and illicit, have
a broad range of effects on the individual
user that are dependent on dose and duration
of use among others. FDA-approved drug
prod~cts can prodhce adverse events [or
"side effects"} in some individuals even at
doses in the therapeutic range. When
determining whether a drag 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 potential or actual side effects
are outweighed by the drag product’s
potential beusfits. As marijuana is not FDA-
approved for any medicinal use, any
potential benefits attributed to marijuana use
have not been fonnd to be outweighed by the
risks. However, caunabinoids are generally
potent psycheactive substances and are
pharmacologically a~tive on multiple organ
systems.

The discussion efmarijuana’s central
nervous system, cognitive, cardiovascular,
autonomic, respiratory, and immune system
effects are fully discussed under Factor 2.
Consequences 9f marijuana use and abuse are
discussed below in terms of the risk from
acute and chionic use of the drag to the
iI~dividual user (Institute of Medicine, 1999).

Risks from acute use of marijuana

Acute use of marijuana impMrs
psychomotor performance, including
performance of complex tasks, which makes
it inadvisable to operate motor vehicles or
heavy equipment after using marijuana
(Ramaekars et el., 2004). Dysphoria and
psychological distress, including prolonged
anxiety reactions, are potential responses in
a minority of individuals who use.marijuana
(Honey et el., 1999).

Risks from chronic use of marijuana
"Chronic expesure to marijuana smoke is

considered to be comparable to tobacco
.smoke with respect to increased risk of
cancerl hmg damage, and poor pregnancy
outcome. Although a distinctive marijuana
withdrawal syndrome has been identified,
indicating that marijuana produces physical
dependence, this phenomenon is mild and
short-lived (Bndney et el., 2004), as described
above under Factor 2.

The Diagnostic and Statistical Manual
(DSM-IV-TI~ 2000) of the American
Psychiatric Association states that the
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consequences of cannabis abuse are as
follows:

[P]eriodin cannabis use and into~dcation
can interfere with performance at work or
school and may be physically hazardous in
situations such as driving a car. Legal
problems may occur as a consequence of
arrests for cannabis possession. There may be
arguments with spouses or parents over the
possession of cannabis in the home or its use
in the presence of children. When ’
psychological or physical problems are
associated with cannabis in the context of
compulsive use, a diagnosis of Cannabis
Dependence, rather than Cannabis Abuse,
should be considered.

Individuals with Cannabis Dependence
have oempnlsive use and associated
problems. Tolerance to most of the effects of
can:aabis has been reported in indlvldua] s
who use cannabis chrouically. There have
also been some reports of withdrawal
symptoms, but thei~ clinical significance is
uncertain. There is some evidence that a
majority of chronic users of cannabinoids
report histories of tolerance or withdrawal
and that these individuals evidence more
severe drug-related problems overall.
indixdduals with Cannabis Dependence may
use very potent cannabis throughout the day
over a period of months or years, and they
may spend sevaral:heurs a day acquiring and
using the anbstance. This often interferes
with .fam]]y, school, work, or recreational
activities. Individuals with Cannabis
Dependence may als0 persist in their use
despite knowledge of physical problems (e.g.,
chronic cough related to smoking) or
psychological problems {e.g., excessive
sedation and a decrease in goal-oriented
activities resulting from repeated use of high
doses}.

7. 1TS PSYCt]]C OR Pt{YSIOLOGIC
DEPENDKNCE LIABILITY

The seventh factor the Secretary faust
consider is marijnana’s psychic or
physiologic dependence liability. 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 &rug, and/or
administration of an antagonist (American
Academy of Pain Medicine, American Pain
Society and American Society of Addiction
Medicine consensus document, 2001}. Long-
-term, regular use of mariiuana can lead to
physical dependence and withdrawal
following discontinuation as we]] as psychic
.addiction or dependence. The marijuana
withdraw~3 syndrome consists of symptoms
such as restlessness, mild agitation,      .
insomnia, nausea, and cramping that may
resolve after 4 days, and may require in-
hospital treatment. It is distinct from the
withdrawal syndromes associated with
alcohol and heroin use (Bndney et el., 1999;
Haney et al., 1999). Lane and Phillips-Bute
(1998) describes milder cases of dependence
including symptoms that are comparable to
those from caffeine withdrawal, including
decreased vigor, increased fatigue,
sleepiness, headache, and reduced ’ability to
work. The marijuana withdrawal syndrome
has been report6d in adolescents who were

admitted for anbstance abuse treatment or in
individuals who had been given mariiuana
on a daffy basis du~ing research coudStions.
Withdrawal symptoms can also be induced
in animals following administration of a
cannabinoid antagonist after chronic deltas-
THC administration (Breivogel et al., 2003).

Tolerance is a stat~ of adaptation in which .
exposure to a drag induces changes that
resuIt 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 mariiuaua-induced cardiovascular
and autonomic changes, decreased
intmocnlar pressure, sleep and sleep EEG,
and mood and behavioral changes 0-onus et
al, 1981). Down-regulation of cannabinoid
receptors has been suggested as the
mechanism underlying.tolerance to the
effects of mariiuana (Rodtiguez de Fouseca et
el., i994). Pharmacological tolerance does
not indicate the physical dependence

¯ liability of a drag.

8. WHETHER THE SUBSTANCE IS AN
IMMEDIATE PRECURSOR OF A
SUBSTANCE ALREADY CONTROLLED
UNDER TH~S ARTICLE

The eighth factor the Secretary must
consider is 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, HHS recommends that
marijuana remain in Schedule I of the CSA.
Marijuana meets the three criteria for p~asing
a substance in Schedule I of the CSA under
21 U.S.C. 812[b)(1):

1) Marijuana has a high potential for almse:
The large number Of individuals using

marijuana on a regular basis, its widespread
uae, and the vast amount of marijuana that
is available for illicit use are indicative of the
high abuse potential for marijuana.
Approximately 14.6 million individuals in
the United States (6.1 percent of the U.S.
population) used marijuana monthly ir~ 2003.
A 2003 survey indicates that by 12th grade,
33,6 percent of students report having used
marijuana in the past year, and 19.8 percent
report usingit monthly. In Q3 to Q4 2003,
79,663 ED visits were marijuana-related,
representing 13 percent of all drug-related
episodes. Primary marijuana use accounted
for 15.5 percent of admissions to drug
treatment programs in 2003. Marijuana has.
dose-dependent reinforcing effects, as
demonstrated by data that humans prefer
higher doses of marijuana to lower doses. In
addition, there is evidencd that marijuana use
can result in psychological dependence in at
risk individuals.

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

The FDA has not yet approved an NDA for
marijuana. The opportunity for scientists to
conduct clinical research with marijuana
exists under the I-E-IS policy supporting
clinical research with botanical marijuana,

While there aze INDs for marijusna active at
the FDA, marijuana does not have a currently
accepted medical use for treatment in the
United States, nor does it have an accepted
medical use with severe restrictions.

A drug has a "cm-rently accepted medical
use" ff 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 mad well-controlled

studies proving efficacy;
d. The drug is accepted by qualified

experts; and
e. The scientific evidence is widely

available.
[Allicmce for Cannabis Therapeutics v. DEA,

15 F.3d 1131, 1135 (D.C. CLr. 1994)]
Although the structures of many

cannabinoids found in mariiuana have been
characterized, a complete scientific analysis
of all the chemical components fonnd in
marijuana has not been conducted. Safety
studies for acute or subchronic
administration of marijuana have been¯
carried out through a limited number of
Phase 1 clinical in#estigations approved by
the FDA, but there have been no NDA-quality
studies that have scientifically assessed the
efficacy of marijuana for any medical

¯ conditign. A material conflict of opb:don
among experts precludes a finding that
marijuana has been accepted by qualified
experts. At this time, it is clear that there is
not a consensus of medical opininn
concerning medical applications of
marijuana. Finally, the scientific evidence

. regarding the safety or efficacy of marijuana
is typically available only in summarized
form, such as in a paper published in the
medical literature, rather than in a raw data
format. As such, there is no opportunity for
adequate scientific scrutiny of whether the
data demonstrate safety or efficacy.

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 ~or a
Schedule II drug. However, as stated above,
a material conflict of opinion among experts
prechrdes a finding that marijuana has been
accepted by qualified experts, even under
conditions where its use is severely
restricted. To date, research on the medical
use of ma~iiuana has not progressed to the
point that mariiuap, a can be 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.

At present, there are no FDA:approved
marijuana products, nor is marijuana under
NDA evaluation at the YDA for any
indication. Marijuana does not have a
currently accepted medical use i.u treatment
in the United States or a currently accepted
medical use with severe restrictions. The
Center for Medicinel Cannabis Research in
CaJJforn~a, among others, is conducting
research with marijuana at the ]ND level, but
these st~tdias have not yet progressed to the
stage of submitting an NDA. Thus, at fffis
time, the known risks of marijuana use have
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not been shown to be outweighed by specific
benefits in wall-controlled clinical trials that
scienfific~flly evaluate safety and efficacy.

!n addition, the agency cannot conchide
that m~ijnana has an acceptable level of
safety without assurance of a Consistent and
predictable potency and without proof that’
the substance is bee of contmnination. If
marijuana is to be investigated more widely
for medical use, information and data
regarding the chemistry, mannfactuzing, and
specii~catinns of marijuana must be
developed. Therefore, HI-IS concludes that~
even amder medical supervision, marijuana
has not been shown at present to have an
acceptable level of safety.
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Scheduling Review Document: Eight Factor
Analysis
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Office of Diversion Control
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2011
EqTRODUCTION

On October 9, 2002, the Coalitio’n for
Rescheduling Cannabis submitted a petition
to the Drug Enforcement Administration
(DEA) to initiate proceedings for a repeal of
the rafes or regulations that place marijuanaa
in schedule I of the Controlled Substances
Act (CSAL The petition requests that
marijuana be rescheduled as "cannabis" in
either schedule HI, IV, or V of the CSA. The
petitioner claims that:

1. Cazmabis has an accepted medical use in
the United States;

2. Cannabis is safe for use under medical
supervision;

3. Cannabis has an abuse potential lower
than schedule I or 13 drugs; and

4. Cannabis has a dependence liability that
is lower than schedule I or rI drags.

The DEA accepted this petition for filing
on April ~, 2003. In accordance with 21

~ The Controlled Szfl3st~mces Act (CSA) defines
marijuana as the fol~owYng:

All parts of the plant Cannabis satire 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
piant, fibe~ produced from such stalks, off or cake
made from the seeds of such plant, any other
compound, manufacture, salt, derivative, mLxtm’e,
or preparation of such mature stalks (except the
resin extracted there from), fiber, off, or cake, o~ the
sterilized seed of such plant which is incapable of
germJ.nafiou. 21’U.S.C. 802(16).

Note that "marihuana" is the spelling orlg~nalIy
used in the CSA. This document uses the spelling
that is more common in currant usage, "marijuana."

U.S.C. 81103), after gathering the necessary
data, the DEA requested a medical and
scientific evaluation and scheduling
recommendation for cannabis from the
Department of Health and Human Services
(DHHS) on July 12, 2004. On December 6,
2006, the DI-IHS provided its scientific and
medical evaluation titled Basis for the
Recommendation for Maintaining Mo~juano
in Schedule I of the Controlled Substances
Act and recommended that marijuana
continue to be controlled in schedule i of the
CSA.

The CSA requires DEA to determine
whether the DHHS scientific and medical
evaluation and scheduling recommendation
and "all other relevant data" constitute
substantial evidence that the drug should be
reschednled as proposed in the petition. 21
U.S.C. 81103). This document is prepared
accordingly.

The Attorney General "may by rule"
transfer a drug or other substance between
schedules if he finds that such drug or other
substance has a potential for abuse, and
makes with respect to such drug or other
substance the findings prescribed by
subsection 03) of Section 812 for the schedule
in which such drug is to be placed.21 U.S.C.
811(a)(1}. In order for a substance to be
placed in schedule I, the Attorney General
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 aiack of accepted safety for use
of the drug or other substance under medical
supervision.
21 U.S.C. 812031(1)(A1-(C!. To be classified in
one of the other schedules (1I through V), a
drug of abuse must have either a "currently
accepted medical use in trealmaent in the
United States or a currently accepted medical
use with severe restrictions." 21 U.S.C.
81203)(2)-(5). If a contrnlled substance has no
such currently accepted medical use~ it must
be placed in schedule I. See Notice of Denial
of Petition, 66 FR 20038, 20038 (Ap~. 18,
2001) ("Congress established onIy one
schedule--schedule I--for drugs of abuse
with ’no currently accepted medical use in
treatment in the United States’ mad ’lack of
accepted safety for use.., under medical
supervision.’").

In deciding whether to grant a petition to
initiate rulemaldug proceedings with respect
to a particular drug, DEA must determine
whether there is sufficient 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. 81203). To do
so, the CSA requires that DEA and DHHS
consider eight factors as specified in 21
U.S.C. 811[c). Tiffs document is organized
according to these eight Iactors.

With specific regard to the issue of whether
the drug has a currently accepted medical
use in treatment in the United States, DHHS
states that the FDA has not evaluated nor
approved a new drug application (NDA) for
marijuana. The lang-astabLished factors
applied by the DEA for determining whether
a drug has a "currently accepted medical
use" under the CSA are:
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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                       .
8. The scientific evidence must be widely

avablabld.
57 FR 10,499, 10,506 (1992); Alliance for
Cannab& Therapeutics v. DEA, 15 F.3d 1131,
1135 (D.C. Cir. 1994) (ACT} (upholding these
factors as valid criteria for determining
"accepted medical use"). A drug will be
deemed to have a currently accepted medical
use for CSA purposes only if all five of the
foregoing elements are demonstrated. This
test is considered here under the third factor.

Accordingly, as the eight factor analysis
sets forth in detail below, the evidence
shows:

1. Actual or rela tire potential for abuse.
Marijuana has a high abuse potential. It is the
most widely used illicit substance in the
Uuited States. 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 shaw w~despread availability and
traffic]dug.

2. Scientific evidence of its
pharmocologienl effect. The scianfific
understanding of marijuana, cannabinoid
receptors, and the endocannabinoid system
has improved. Marijuana produces various
pharmacological effects, including subjective
(e.g., euphoria, dizziness, disinl~bition),
cardiovascular, acute and chronic
respiratory, immune system, cognitive
impaJxment, and prenatal exposure effects as
well as possible increased risk of
schizophrenia among those predisposed to
psychosis.

3, Current scientific knowledge. There is no
currently accepted medical use for mari~uana
in the United States. Under the five-par[test
for currently accepted medical use approved
in ACT, 15 F.3d at 1~135, there is no complete
scientific analysis of marijuana’s chemical
components; there are no adequate safety
studies; there are no adequate and well-
controlled efficacy studies; there is not a
consensus of medical opinion concerning
medical applications of mariiuana; and the
scientific evidence regarding marijnana’s
safety and efficacy is net widely available.
While a number of states have passed votex
referenda or legislative actions authorizing
the use of marijuana for medical purposes,
this does not establish a currently accepted
medical use uuder federal law. To date,
scientific and medical research has not
progressed to the poiut that marijuana has a
curranfly accepted medical use, even under
conditions where its use is severely
rest~cted,

4. History and current pattern of abuse.
’Martiuana use has bean relatively stable from
2002 to 2009, and it continues,to be the mast
widely used illicit drug. in 2009, there were
16.7/hilton current users. There were also
2.4 million uew users, most Of who~n were
less than 18 years of age. During the same

period, marijuana was the most frequently
identified drug exhibit in federal, state, and
local laboratories. High consun~pfion of
marijuana is fueled by increasing amounts of
both domestically grown and illegally
smuggled foreign source marijuana, and an
increasing percentage of seizures involve
high potency marijuana.

5. Scope, duration, and s)gnificonce of
abuse. Abuse of rm~ijuana is widespread and
significant. In 2OO8, for example, an
estimated 3.9 million people aged 12 or older
used marijuana on a daily or almost daily
basis over a 12-month period, in addition, a
sig~.ificant proportion of all adn~ssions for
treatment for substance abuse are for primary
marijuana abuse: in 2007, 10 percent of alt
admissions were for primary mariiuana
abuse, represangng 287,933 individuals. O~
individuals under the age of 19 admitted to
substance abuse treatmant, more than half
were treated f~r primary marijuana 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
impaKed psychomotor performance,
including impaired driving, and impaized
performance on tests of learning and
associative processes. Public health risks
from chronic use of marijuana include
respiratory effects, physical dependence, arid
psychological problems.

7. Psyctdc or phy~iolo~cal dependence
liability. Long-term, regular use of marijuana
can lead to physical dependence and
withdrawal following discontinuation, as
wet as psychic addiction or depe~ndence.

8, Immediate precursor. Mariiuana is not
an immediate precursor of any controlled
substance.

This review shows, in particular, that the
evidence is insufficient with respect to the
specific issue of whether marijuana has a
currently accepted medical use under the
five-part test. The evidence was insufficient
in this regard on the pNor two eccasions
when DEA considered petitions to
reschedule marijuana in 1992 [57 FR 10499) 4
and in 2001 (66 FR 20038).s Little has
changed since then with respect to the tack
of clinical evidence necessary to establish
that marijuana has a currently accepted
medical use: only a limited number of FDA-
approved Phase I clinical investigations have
been carried out, and there have been no
studies that have scientifically assessed the
efficacy and full safety profile of marijuana
for any medical condition,s The limited

~ Petition for review dismissed, Allia~ce for
Cannabis Thempeu~csv. DEA, 15 F.3d 1131 (D,C.
Cir. 19941.

s Pefftion for m~ew dismissed, Go~ v, DEA,
29O F.ad 43O (D.C. C~. 2002).

~ C~nical ~i~s gener~y proceed ~ ~ee ph~es.
See 21 C~ 312,21 (2010). Ph~e I~iNs encomp~s
inifi~ testing in ~ snb}e~, gen~y
involving 20 to 80 pa~enN. Id. They ~p desired
pffm~fly to ~sess ~fiN s~e~, tol~abili~,
ph~aco~efics, ph~acodw~cs,
prel~ s~es of potenfiM ~mapen~c
62 ~ 66113, 1997. Ph~e
~volv¢ sncces sively ]~ger ~onps of pafienN:
usury no more
P~se IL ~d usuAly ~om sever~ hun~d to
severn ~ens~d ~ Ph~ ~ 21 C~ 312.21. These
s~es ~e desired p~ly to e~lo~ (Ph~e

existing clinical evidence is not adequate to
warrant rescheduling of mariiuana ~mdar the
CSA.

To the contrary, the data in this Scheduling
Review document show that marijuana
continues ta 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 treatmentin the U~fitod
States.

3. Marijuana lacks accepted safety for use
under medical supervision.

FACTOR 1: TIlE DRUG’S ACTUAL OR
RELATIVE POI~AL FOR ABUSE

Marijuana is the most commonly abused
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 both of domestically
grown and of illicitly smuggled marijuana.
Marijuana’s main psycheactive ingredient,
A"-THC, is an effective reinforcer in
laboratory animals, inchrdiug primates and
rodents. These animal studies both predict
and support the observations that Ag-THC,
whether stocked as marijuana or
administered by other routes, produces
reinforcing effects in humans. Such
reinforcing effects can account for the
repeated abuse of marijuana.

A. Indicators of Abuse Potential
DHHS 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 determJning abuse potential is
provided in the legislative history of the Act
(Comprehensive Drug Abuse Prevention and
Control Act of 1970, H.R. Rap, No. 91-144,
91st Cons., Sess,1 (1970), reprinted in 1970
U.S.C.C.A.N. 4566, 4603). Acenrdingly, the
following items are indicators that a drug or
other substance has potential for abuse:

¯ There is evidence that individuals are
taking the dams or other substance ~n
ammmts sufficient to create a hazard to their
health or to the safety of other individuals or
to the community; or

¯ There is significant diversion of the drug
or other substance from legitimate drug
channels; or

¯ In.dividuals are taking the drug or"
substance on their own initiative rather than
on the basis of medical advice from a
practitioner licensed by law to administer
such drags; or

¯ The drug is a new dr~g so related in its
action to a drag or other substance already
listed as having a potential for abuse to make
it likely that the drug substance wifi have the
same potential for abuse as such drugs, thus

a~d to demonstrate or confirm (Phase
therapeutic efficacy and benefit ~ patients. 62
66113, 1997. See also Riegal V. Med~zonic, Inc., 128
S,Ct. 999, 1018--19 n.15 (2008] (Ginsbn.rg,
d~ssenting?.
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matting it reasonable to assume that there
may be significant d~_version from legitimate
channels, sigui~cant use contrary to or
without medical advice, or that it has a

¯ substantial capability of creaffng hazards to
~the health of the user or to the safety of the
communRy. Of course, evidence of actual
abuse of a substance is indicative that a drug
has a potantiM for abuse.

After considering the above items, DHHS
has fonnd that marijuana has a high potential
for abuse.

1. There is evidence that indixdduals are
taking the drug or other substance in
amou~ats sufficient to create a hazard to their
health or to the safety of other individuals or
to the coramurdty~

Marijuana is the most Mgh]y used illicit
substance in the United shares. Smoked
marijuana exerts a number of cardiovascular
and respiratory effects, both acutely and
chronically and can cause chronic bronchitis
and Inflmmmatory abnormalities of the lung
tLsane. Mariiuana’s main psychoactive
ingredient Ag-THC alters immune function
and decreases resistance to microbial
i;ffections. The cognitive impairments caused
by marijuana use that persist beyond
behaviorally detectable intoxication may
have significant consequences on workplace
performance and safety, academic
achievement, and automotive safety, and
adolescents may be particularly vulnerable to
marijuana’s cognitive effects. Prenatal
exposure to marijuana was linked to
children’s poorer performance in a number Of
cognitive tests. Data on the extent and scope
of marijuana abuse are presented under
factors 4 and 5 of this analysis. DHHS’s
discussion of the harmful health effects of
marijuana and additional information
gathered by DEA are presented under factor
2, and the aasessraent of risk to the public
health posed b~ acute and chronic marijuana
abuse is praseuted under factor 6 of this
analysis.

2. There is significant c~varsion of the drug
or other anbstance from legitimate drug
channels.

DHHS states that at present, marijuana is
legally available through legi53nate channels
for research Ouly and thus has a limited
potential for diversion, (DEA notes that while
a nmnbar of states have passed voter
referenda or legislative actions authorizing
the use of marijuana for medical purposes,
this does not establish a currently accepted
medical use under federal law.) In addition,
the lack of signfficant diversion of
invastigational anpplies may result from the
ready availability of illicit cannabis of equal
or" greater quality.

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 abused illegal drug ~n
the United States. It is also the most
commonly used illicit drug by American
high-schoclers. Marijuana is the most
frequently identified drug in state, local, and
federal forensic laboratories, with increasing
mounts both of domestically grown and of
illlcirly smuggled mariiuana. An observed
increase in the potency of seized marijuana
also raises conce~:ns,

3. Individuals are taking ’the drug or
substance on their own initiative rather than
on the basis of medical advic~ from a
practitioner licensed by law to administer
such drugs. ’

16.7 million adults over the age of 12
reported having used marijuana in the past
mouth, according to the 2009 National
Survey on Drug Use and Health (NSDU4H}, as
further described later in this factor. DHHS
states in its 2006 analysis of the petition that
the FDA has not evaluated or approved a new
drug application (NDA} for marijuana for any
therapeutic indication, although several
investigational new drug (IND) applications
are .cm~en~ly active. Based on the large
number of Indi~dnals who use marijuana,
DHHS concludes that the majority of
individuals using cannabis do so on their
own Initiative, not on the basis of medical
advice from a practitioner licensed to
administer the drug in the course of
professional practice.

4. The drug is a new drug so related in its
action to a drug or other substance already
listed as having a potential for abuse to make
it likely that the drug substance will have the
same potential 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 raedical advice, or that it has a
substantial capability of creatfi~ hazards to
the health of the user or to the safety of the
connnunity. Of course, evidence of actual
abuse of a substknce is indicative that a d.rug
has a potential for abuse.

Marijuana is not a new d_rug. Marijuana’s
primary psychoactive ingredient delta-9-
tetrahydrocanuabinol (Ag-THC) is controlled
in schedule I of the CSA. DHHS states that
there are two drug products containing ¯
caunabinoid compounds that are sh’acturally
related to the active components’in
raarijnanm Both are controlled under the
CSA. Marinol is a schedule III drug product
containing synthetic Ag-THC, known
generically as dronabinol, formulated in
sesame o~ in soft gelatin capsules. Marinol
was approved by the EOA in 1985 for the
treatment of two medical conditions: nausea
and vomiting associated with cancer
chemotherapy in patients that had failed to
respond adequately to conventional anti-
emetic treatments, and for the treatment of
anorexia associated with weight loss in
patients with acquired immunodeficiency
syndrome (AIDS). Cesamet is a drag product
containing the schedule I:[ substance,
nabflone, that was approved for marketing by
the FDA in 1985 for the treatment of nausea
and vomiting associated with cancer
cheraotherepy. All other struct~xally related
cannabinoids in marijuana are already listed
as Schedule I drugs ~mdar the CSA.

In addiffon, PEA notes that marijuana and
its active ingredient Ae-THC are related in
their action to other controlled drugs of abuse
when tested in preclinical and clinical tests
of abuse potential. Data showing that
marijuana and Ae-THC exhibit properties
common to other controlled drugs of abuse
in those tests are described below in this
factor.

In summary, examination of the indicators
set forth in the legislative history of the CSA

demonstrates that marijuana has a high
potential for abuse. Indeed, marijuana is
abused in amounts suf~cient to create
hazards to public health and safety; there is
significant trafficking of the substance;
individuals are using marijuana on their own
initiative, ~or the vast majority, rather than on
the basis of medical advice; and finally,
marijuana exhibits several properties
common to those of drugs already l~sted as
having abuse potential.

The petitioner states that, "widespread use
of carmabis is not an indication of its abuse
potential [...] ." (Exh. C, Section IV(15), l~g.

To the contrary, according to the Indicators
set forth in the legislative history of the CSA
as described above, the fact that "Individuals
are taldng the drug or substance on their own
initiative rather than on the basis of medical
advice trom a practlt~oner licensed by law to
administer such drugs" is indeed one of
several indicators that a drug has high
potential for abuse.

B. Abuse Liability Studies
in addition to the indicators suggested by

the CSA’s legislative history, data as to
preclinical and clinical abuse ~iability
studies, as well as actual abuse, including
clandestine manufacture, trafficldng, and
diversion from legitflnate scurees, are
considered In this factor.

Abuse liability evaluations are obtained
from studies in the scientific and medical
literature. There are many preclinica]
measures of a drug’s effects that when taken
together provide an accurate prediction of the
human abuse liability, CAinical 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 precllnlcal and clinical studies
have clearly demonstrated that marijuana
and A9-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 m~st clinical abuse liability
studies have been conducted with the
psychoactive constituents of marijuana,
primarily Ag-THC and its metabollte; 11~OH-
A~-THC. Ag-THC’s s~lbiecffve effects are
considered to be the basis for marijuana’s
abuse liability. The following studies provide
a summary of that data.

1. PreclinicaI Studies
Delta- 9-THC is an effective reinforcer in

laboratory animals, including primates and
rodents, as these animals will self-administer
A9-3~IC. These animal studies both predict
and support the observations that Ag-THC,
whether smoked as marijuana or
adn~nistered by other routes, produces
reinforcing effects in humans. Such
reinforcing effects can acconnt for the
repeated abuse of marijuana.

a. Discrimina~ve S~iraulus Effects
The drug discrhnination paradigm is used

as an animal model of human anbjective
effects (Solinas etaL, 2006). This procedure
provides a dJ.rect measure of stimnlns
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specificity of a test drug in comparison with
a kaow~ standard d~ug or a neutral sfixnnlus
(e.g., iniection of saline water). The light-
headednass and warmth associated wlth
drinking alcohol or the jitteriness and
increased heart rate associated with drinking
coffee are examples of substance-specific
stimulus effects.. The drng discrimination
paradigm is based on the ability of’
nonhuman and human anbiects to learn to
identify the presence or absence of these
stimuli and to differentiate among the
constellation of stimuli produced by different
pharmacological classes: In drug
discrimination studies, the drug stimuli
function as cues to guide behavioral choice,
which is subsequently reinforced with other
rewards. Repeated pairing of the reinforcer
with only drug-appropriate responses can
"engender reliable discrimination between
drug and no-drug or amongst several drugs.
Because some interoceptive stimuli are
believed to be associated with the reinforcing
effects of drags, the drug discrimination
paradigm is used to evaluate the abase
potential of new substances.

DHHS states that in the drug
discrimination test, animals are trained to
respond by pressing one bar when they
receive the known drug of abuse and another
bar when they receive placebo.

DHHS states that cannabinoids appear to
provide unique discriminative stimulus
effects because stimulants, non-cannahinoid
hallucinogens, opioids, benzodiazepines,
barbiturates, NMDA antagonists and
antipsychotics do not fully substitute for zig-
THC ~Browne and Weissman, 1981; Balstar
and Prescott, 1992, Gold et at., 1992; Barrett
eta1., 1995; Wiley eta1., 1995). Animals,
including monkeys and rats (Gpld et at.,
1992), as well as humans (Chair et at., 1988),
can discriminate cannabinoids from other
drugs or placebo.

DEA notes several studies that show that
the discriminative stimulus effects of Ag-THC
are mediated via a cannabinoid receptor,
specifically, the CBI receptor subtype, and
that the CBI antagonist rimonabant (SR
141716A) antagonizes the discriminative
stimulus effects of As-THC in several species
(P~rio et at, 1996; Mansbach et at., 2996;
Jfirbe eta1., 2001)~ The sub]active effects of
marijuan9 and Ag-THC are, therefore,
mediated by a neurotransmitter system in the
brain that is specific to Ag-THC and
cannabinoids.

b. Self-Admire’straY’on Studies
Self-admi~stration is a behavioral assay

that measures the rewarding effects of a drug
that increase the likelihood of continned
drng-taking behavior. Drugs that are seff-
administered by animals are likely to’
produce rewarding effects in humans. A
strong correlation exists between drugs and
other substamces that are abased by humans
and those that maintain self-injection in
laboratory animals (Schuster and Thompso~
5[969; Griffiths et el., 1980). As a resuIt,
intravenous self-lnjection of psychoactive
snbstances in laboratory animals is
considered to be nselMl for the prediction of
human abase liability of these compounds
(]ohanson and Balster, 1978; Collins et el.,
1984).

DttHS states t.hat self-administration of
hallucinogenic-like d~ugs, such as
cannabinoids, lysergic acid diethylamide
(LSD), and mescaline, has been difficult to
demonstrate in animals (Y~magita, 198o).
DHHS further states that an inability to
establish seff-administration has no practical
importance in the assessment of abuse
potential, because it is known that humans
vulnntarily consume a paffdcular drug (such
as cannabis) for its pleasurable effects.

DHHS states that the experimental
literature generally reports that naive animals
will not self-administer cannabinoids umlass
they have had previous experience with
other drugs of abuse, however, animal
research in the past decade has provided
several animal models, of reinforcement by
calmabinoids to allow for pre-cliuical
research into cannabinoids’ reinforcing
effects. Squirrel monkeys trained to self-
admin~tar intravenous cocaine will continue
to respond at the same rate as when AS-THC
is substituted for cocaine, at doses that are
comparable to those used by humans who
smoke marijuana (Tanda et eL, 2000). This
effect is blocked by the cannabinoid receptor.
antagonist, SR 141716. Squirrel monkeys
withont a history of any drng exposure can
be successfully trained to self-administer A9-
THG intravenously (Justinova et el., 2003).
The maxixnal rate of responding is 4 gg]kg/
injection, which is 2-3 times greater than
that observed in previous studies using
cocaine-experienced monkeys. Rats Will self-
administer Ag-THC when it is applied
intracerebroventricnlarly (i.c.v.), bat only at
the lowest doses tested (0.01:-O.02/pg/
infusion) (Braida et el., 2004). This effect is
antagonized by the cannabinoid antagonist
SR141716 and by the opioid antagonist
naloxone (Braida et el., 2004). Additionally,
mice will self-administer WIN 55212, a
synthe.tic CB~ receptor agonist with a non-
cannabinoid structure (Marteltotta et at.,
1998).

DEA notes a study showing that the opioid
antagonist naltrexone reduces the self-
administration responding for Ag-THC in
squirrel monkeys (Jnstinova et at., 2004).
These investigator~, using second-order
schedules of drug-seeking procedures, also
sJ~owed that pre-session administration of As-
THC and other cannabinoid agonists, or
morphine, bat not cocaine, reinstates the h9-

THC seeking behavior following a period of
abstinence (Jnstinova et at., 2008).
Furthermore, the endogenous eannabinoid
anandamide and its synthetic analog
methanandamide are self-administered by
squirrel monkeys, and CB ~ receptor
antagonism blocks the reinforcing effect of
both substances (Jusfinova et at., 2005).
c. Place Conditioning Studies

Conditioned place preference (CPP) is
another behavioral assay used to determine if
a drug has rewarding properties. In this test,
~miraals in a drug-free state are given the
opporb~dty 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
iu a d~ng-free:state will choose to spend more
time in the environment paired with the drug
when both environments are presented
simultaneously.

DHHS states that animals exhibit CPP to
Ag-THC, but only at the lowest doses tested
(0.075-0.75 mg/kg, i.p.) (Braida eta!., 2004).
The effect is antagonized by the cannabinoid
antagonist, rimonabant, as well as the opioid
antagonist, naloxone. The effect of naloxone
on CPP to A~-THC raises the possibility that
the opioid system may be involved in the
rewarding properties of Ag-THC and
marijuana. DEA note~ a recent review
(Murray and Bevins, 2010) that further
explores the currently available knowledge
on A9-THC’s ability to induce CPP and
conditioned place aversion (CPA), and
further supports that low doses of Ag-THC
appear to have conditioned rewarding effects,
whereas higher doses have aversive effects.

2. Clinical Studies
DIE-IS states that the physiological,

psychological, and behavioral effects of
marijuana vary among individuals and
presents a l~st of common responses to
cammbinoids, as described in the scientific
literature (Adams and Martin, 1996;
Hollister, 1986, 1988; Institute of Medicine,
~982):

1. Dizziness, nausea, tachycardia, facial
flushing, dry mouth and tremor initially

2. Merriment, happiness anc~ even
exhilaration at high doses

3. Disinhibificn, relaxation, increased
sociability,, an d talkativeness

4. Enhanced sensory perception, giving rise
to increased appreciation of music, art and
touch                     .

5. Heightened imagination leading to a
¯ snbiective sense of increased creativity

6. Time distortions
7. Illusions, delusions and hallucinations

are r~ except at high doses
8. Impa, ired judgment, reduced

coordination and ataxia, which.ca~ fl~pede
driving ability or lead to an increase in risk-
taking behavior

9. Emotional lability, incongruity of affect,
dysphoria, disorganized thinking, inability t,o
converse logically, agitation, paranoia,
confusion, restlessness, anxiety, d~owsiness
and panic attacks may occur, especially in
inexperienced users Or in those who have
taken a large dose

10. increased appetite and short-term
memory impairment are common

These subjective responses to marijuana
are pleasurable to many humans and are
associated with drug-seeking and drug-taking
{Maldonado, 2002). DHHS states that, as with
most psychoactive drugs, an individual’s
response to marijuana can be influenced by
a person’s medical!psychiatric history as
well as their experience with drugs. Frequent
marijuana users (used more than 100 times)
were better able to k[entify a drug effect from
low-dose Ag-THC than infrequent users (used
less than 10 times) and were less likely to
experieflce sedative effects frora the drug
(Kirk and de Wit, 1999). However, dose
preferences have been demonstrated for
mariinsna in which higher doses (1.95
percent A9-THC) are preferred over lower
doses (0.63 percent Ag-THC) (Chait and
Burke, 1994).

DEA notes that anextensive review of the
rein.forcing effects of marijuana in humans
was included in DEA/DHHS’s prio~ review of
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madiuana (Notice of Denial of Petitinn, 66 FR
20038, 2001). While additional studies have
been published on the reinforcing effects of
marijuana in humans (e.g., see review by
Cooper and Honey, 2009}, they are consistent
with the information provided in DEA/
DHHS’s prior review of this matter. Excerpts
are provided below, with some citations
omitted.

Both marijuana and THC can serve as
positive reinforcers in humans. Mariiuana
and hg-THC produced proF=fles of behavioral
and subjective effects that Were sb~ilar
regardless of whether the marijuana was
smoked or taken orally, as mariiuana in
brownies, or orally as THC-containing
capsules, although the time course of effects
differed substantially. There is a large
clinical literature documenting the
subiective, reinforcing, discr~xainative
st£mulus, and physiological affects of
marijuana and THC and relating these effects
to the abuse potential of marijuana and THC
(e.g., Chair eta]., 1988; Lukas eta]., i995;
Kamien et el., 1994; Chalt and Burke, 1994;
Chair and Pierri, 1992; Foltin et el., 1990;
Azorlosa et el., ¯1992; Kelly et el., 1993, 1994;
Chair and Zaany, 1992; Cone eta]., 1988;
Mendelson and Mello, 1984).

These listed studies represent a fraction of
the studies performed to evaluate the abuse
potential of marijuana and THC. Id general,
these studies demonstrate that marijuana and
THC dose-dependently increases heart rate
and ratings of "high" and "drug liking", and
alters behavioral performance measures (e.g.,
AzorIosa et el., 1992; Kelly et el., 1993, 1994;
Chair and Zacny, 3.992; Kamien et oi, 1994;
Chait and Burke, 1994; Chait and Pierri,
1992; Foltin et el., 1990; Cone et el., 1988;
Mendelson and Mello, 1984}. Marijuana also
serves as a discrLmJnative stimulus in
humans and produces euphoria and
alterations in mood. These’subjective
changes were used by the subjects as the
basis for the discrhnination from placebo
(Chair eta]., 1988).

In addition, smoked marijuana
administration resulted in multiple brief
episodes of euphoria that were paralleled by
rapid transient increases in EEG alpha power
(Lukas et el., 1995); these EEG ~hanges are

thought to be related to CNS p~ocesses of
reinforcement (Mello, 1983}.

To help alncidate the relationship between
the rise and fal! of plasma THC and the self-
reported psychotropic effects, Harder and
Riethrock (1997) measured both the plasma
levels of THC and the psychological "high"
obtained from smoking a marijuana cigarette
containing 1% THC. As can be seen from
these data, a rise in plasma THC
concentrations results in a corresponding
increase in the subjectively reported feelings
of being "high". However, as THC levels
drop the subjectively reported feelings of
"high" remain elevated. The subjective
effects seem to lag behind plasma THC levels.
Similarly, Harder and Pdetbrock compared
lower doses of 0.3% THC-containlng emd
0.1% THC-containing cigarettes in huma~
subjects.

As can be clearly seen from these data,
even low doses of marijuana, conta~ing 1%,
0.3% and even 0.1% THC, typically referred
to as "non-active", are capable of producing

subjective reports and physiological markers
of being "high’.

THC and its major metabolite, ll-OH~THC,
have shnilar psychoactive and
pharmacokinetic profi]e~ in man (Wall el: el.,
1976; DilV[arzo et el., 1998; Lembargar et
1972). Perez-Reyes et ai. (1972) reported that
THC and 11-OH-THC were eqnipoteut in
generating a "high" in human volunteers.
However, the metabo]ite, ll-OH-THC,
crosses the blood-braln barrier faster than the
parent THC compound (He et el, 1973;
Perez-Reyas et el., 1976}. Therefore, the
changes in THC plasma concentrations
humans may not bathe best predictive
marker for the anbjecfive and physiological
effects of marijuana in humans. Cocchetto et
al. (1~81} have used hysteresis plots to
clearly demonstrate that plasma THC
concentraffon is a poor predictor of
simultaneous occurring physiological (heart
rate) and psychological ("high"}
p~annacological effects. Cocchetto et
demonstrated that the time course of
tachycardia and psychological responses
lagged behind the plasma THC
concentration-time profile. As recently
summarized by Martin and Hall (1997, 1998}

"There is no linear relationship between
blood [THC] levels and pharmacological
effects with respect to time, a situation that
hampers the prediction of cannabis-induced
impairment based on THC blood levels
(pg0)".

Drug craving is an urge or desire to re-
experience the drug’s effects and is
considered to be one component of drug
dependence, in part responsible for
continned drug use and relapse’ after
treatment or during periods of drug
abstinence. DEA notes that Budney and
colleagues (1999} reported that 93 percent of
marijuana-dependent adults seeking
treatment reported experiencing mild craving
for marijuana, and 44 percent rated their past
craving as severe. Heishman and colleagues
developed in 2001 a Marijuana Craving
Qnestionnnire (MCQ). When they
administered their MCQ to 217 current
marijuana smokers who were not attempting
to quit or reduce their marijuana use, they
fonnd that marijuana araving can be
measured in current smokers that are not
seeking treatment. Most gubjects (83 percent)
reported Craving marijuana 1-5 times per
day, and 82 pe[cent reported that each
craving episode lasted 30 minutes or less.
Furthermore, they determined that craving
for marijuana can be characterized by four
components: (1} compulsivity, an inability to
control marijuana use; (2) emetionaHty, use
of marijuana in anticipation of relief from
withdrawal or negative mood; (3} expectancy,
anticipation of positive outcomes from
smoking marijuana; and (4} purposefulness,
intention and plato:ring to use marijuana for
positive outcomes.

C. Actual Abuse of Marijuana National
Databases Related to Marijuana Abuse and
Trafficking

Marijuana use has been relatively stable
from 2002 to 2008, and it 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. DHHS provided in its 2006
documents data relevant to actual abuse of
marijuana including data from the National
Survey on Drug Use and Health (NSDUH;
formally known as the National Household
Survey on Drug Abuse), the Drug Abuse
Warning Network (DAWN}, Monitoring the
Future (MTF) survey, and the Treatment
Episode Data Set (TEDS). These data
collection and reporting systems provide
quantitative data on many factors related to
abuse of a particular substance, including
incidence, pattern, consequence and pro]~le
of the abuser of specific substances. DEA
provides here updates tu these databases as
well as additional data on trafficking and
illicit availability of marijuana using
information from databases it produces, such
as the National Forensic Laboratory
Information System (NFLIS), the System to
Retrieve Information from Drug Evidence
(STRIDE) and the Federal-wide Drug Seizure
System (FDSS), as well as other sources of
data specific to marijuana, including the
Potency MonStaring Project and the Domestic
Cannabis Eradication and Suppression
Program (DCE/SP).

1. Notional Survey on Drug Use and Health
(NSDUH)

The National Survey on Drug Usa and
Health, formerly known as the National
Household Survey on Drug Abuse (NHSDA),
is conducted annually by the Department of
Health and Human Service’s Substance
Abuse and Mental Health Services
Administration (SAMHSA). It 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 liome]ess
people who do not use shaltess, active
military personnel, and residents of
institutional group quarters such as jails and
hospitals.

According to the 2009 NSDUH report,
marijuana was the most commonly used
illicit drug (16.7 million past month users} in
the United States~ (Note that NSDUH figures
on marijuana use include hashish use; the
relative proportion of hashish use to
marijuana use is very low). Marijuana was
also the most w~dely abused drug. The 2009
NSDUH report stated that 4.3 million persons
were alassified with substance dependence
or abuse of marijuana ~n th~ past year based
on criteria specified in the Diagnostic and
Statistical Manual of Mental Disorders, 4th
edition (DSM-IV). Among persons aged 12 or
older, the past month marijuana use in 2009
(6.6 percent) was statistically slgniticantly
higher than in 2008 (6.1 percent). In 2008,
among adults aged 18 or older who first tried
marijuana at age 14 or younger, 13.5 percent
were classified with illicit drug dependence
or abuse, higher than the 2.2 percent of
adults who had first used marijuana at age 18 ’
~r older.

in 2008, among past year mariju~aa users
aged 12 or older, 15.0 percent used marijuana
on 300 or more days within the previous 12
months. This translates into 3.9 million
people using marijuana on a daily or almost
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dally basis over a 12-month period, higher
than the estimate of 3.6 million (14.2 percent
of past year users) in 2007. Among past
month marijumna’usars, 35.7 percent (5.4
.million) used the drug ox 20 or more days
in the past month.

2. MoMtoring tT~e Future
Monitoring the Future (MTF) is a national

survey conducted by the Institute for Social
Research at the University of Michigan under
a grant from the National Institute on Drag
Abuse (NIDA) that tracks drug use trends
among American adolescents in the 8th,
10th, and 12th grades. Marijuana was the
most commonly nsed illicit drug reported in
the 2010 MTF report. ApproMmately 8.0
percent of Sth graders, !6.7 percent of the
10th graders, and 21.4 percent of 12th graders
surveyed in 2010 reported marijuana use
d~ring the past month prier to the survey.
Monitoring the Future participants reported
a statistically significant increase of daily use
in the past month in 2010, compared to 2009,
1.2 percent, 3.3 percent, and 6.1 percent of
eighth, tenth and twelfth graders,
respectively.

3. DAWN ED (Emergency Deportment)
The Drug Abuse Warnin~ Network

(DAWN) is a public health surveillance
system that monitors drag-related hospital
emergency department ~33) visits to track the
impact of drug use, m~suse, and abuse in the
United States. DAWN provides a picture of
the impact of.drug use, misuse, and abuse on
metropolitan areas and across the nation.
DAWN gathers data on dzug abuse-related ED
visits from a representative sample of
hospitals in the coterminous United States.
DAWN ED gathers data on emergency
department visits relating to substance use
incfuding, but not limited to, alcohol, illicit
drugs, and other substances categorized as
psychotherapenfic, central nervous system,
respiratory, cardiovascular; alternative
medication, anti-infective, hormone,
nutritional product and gastrointestinal
agents. For the purposes of DAWN, the term
"’drug abuse" applias if the following
conditions are met: (1) the case involved at
least one of the following: use of an illegal
dm~g; use of a legal drug contrary to.
directions; or inhalation of a non-.
pha~maceutica( 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.

In 2009, marijuana was involved in
376,467 ED visits, out of 1,948,312 drug-

related ED visits, as estimated by DA~A~N ED
for the entLre United States. This compares to
a higher number of ED visits involving
cocaine (422,896), and lower nzmabars of ED
visits involving heroin (213,118)and
stimulants (amphetamL~e,
methamphetamine) (93,562). Visits involving
the other major illicit drugs, such as MDMA,.
CHB, LSD and other hallucinogens, PCP, and~
inhalants, were much less frequent,
comparatively.

In young patients, m~riiuana is the illicit
drug most frequently involved in ED visits
according to DAWN estimates, with 182.2 per
100,000 population aged 12 to 17,484.8 per
100,000 population aged 18 to 2o, and 360.2
per 100,000 population aged 21 to 24.

4. Treatment Episode Doto Set (TEDS)
System.

Users can become dependent on marijuana
to the point that they seek treatment to stop
abusing it or are referred to a drag abuse
treatment program. The TEDS system is part
of the SAMHSA Drug and Alcohol Services
Information System. TEDS comprises data on
treatment admissions that are routinely
collected by states in monitoring their
substance abuse treatment systems. The
primary goal of the TEDS is to monitor the
characteris~cs of treatment episodes for
substances abusers. The TEDS report
provides information on both the
demographic and snbstance nse
characteristics of admissions to treatment for
abuse of alcohol and drugs in facilities that
report to individual state administrative data
systems. TEDS does not include all
admissions to substance abuse treatment. It
includes adn~ssions to facilities that are
licensed or certified by the state substance
abuse agency to provide substance abuse
treatment Ior are administratively tracked by
the agency for other reasons). In generA,
fac~itias reporting to TEDS are those that
receive state alcohol and]ar drug agency
funds (inclnding federal block grant funds)
for the provision of alcohol and/or drug
treatment services. The primary snbstances
reported by TEDS are alcohol, cocaine,
marijuana (marijnana is considered together
with hashish), heroin, other Opiates, PCP,
hallucinogens, amphetamines, other
stimulants, tranquilizers, sedatives, inhalants
and other/unlmowm TEDS defines Primary
Snbstance of Abnse as the man substance of
abnse reported at the time of admission.
TEDS also allows for the recording of two
other substances of abuse (secondary and
tertiary). A client may.be, abnsing more than

’ three anbstances at the time of admission, but
only three are recorded in TEDS.

Admissions for primary abuse of
marijnana/hashish accounted for 16 percent
of all treatment admissions reported to the
TEDS system in 2006 and 2007. in 2006,
2007 and 2008, 1,933,206, 1,920,401 and
2,016,256 people wer~ admitted to drag and
alcohol treatment in the United States,
respectively. The marijuana/hashish
admissions represented 16 percent (308,670),
16 percent (307,123) ayld 17.2 percent
(346,679) of the total dra!!alcohol treatment
admissions in 2006, 2007 and 2008,
respectively, in 2008,65.8 percent of the
individuals admitted for marijuana were aged
12-17, 18-20 and 21-25 (30.5 percent, 15.3
percent and 20.0 percent, respectively).
Among the marijuana]hashish admissions in
2007 in which age of first use was reported
(286,194), 25.1 percent began using
marijuana at age 12 or younger.

5. Forensic Lobemto~ Doto
Marijuana is widely available in the United

States, fueled by increasing mari~uana
production at domestic grow sites as well as

¯ increasing production in Mexico and Canada.
Data on marijuana seizures from federal,
state, and local law enforcement laboratories
have indicated that there is significant
trafficldng of marijnana. The National
Forensic Laboratory Information System
(NFLIS) is a program sponsored bythe Drug
Enforcement Administration’s Office of
Diversion Control. NFLIS compiles
information on exhibits analyzed in state and
local law enforcement ]aboratorias. The
System to Retrieve Information from Drug
Evidence (STRIDE) is a DEA database which
compiles information on exhibits analyzed in
DEA laboratories. NFLIS and STRIDE
together capture data for all substances
reported by forensic laboratory analyses.
More than 1,700 lmiclue substances are
reported to these two databases.

NFLIS showed that marijuana was the most
frequently identified drag h~ state and local
laboratories from January 2001 throngh
December 2010. Marijuana aeconnted for
between 34 percent and 38 percent of all
drug exhibits analyzed during that time
frame. Similar to NFLIS, STRIDE data
showed that marijuana was the most
frequently identified drug in DEA
laboratories for the same reporting period.
From Jannary 2001 through December 2010,
a rangeof between 1.7 percent and 21 percent ’
of all exhibits analyzed in DEA laboratories
were identified as ra~rijuana (Table 1).

TABLE 1--MARIJUANA (OTHER THAN HASHISH) (EXHIBITS AND CASES) REPORTED
FORENSIC LABORATORY DATA

BY NFLIS AND STRIDE, 2001-2010,

2001
2002
2003 .........................................................................................................
2004 ........................................
2005

NFLIS

Exhibits
(percent total "

exhibits)

314,002 (37.9%)
373,497 (3&6%)
407,046 (36.7%)
440,964 (35.5%)
469,186 (33.5%)

Cases

261,191
312,161

¯ 339,995
371,841
394,557

STRIDE

Exhibits
(percent total

exhibits)

16,523 (20.7%)
14,010 (19.4%)
13,946 (19.9%)
13,657 (18.4%)
14,004 (18.3%)

Cases

13,256
11,306
10,910
10,569
10,661
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TABLE 1 MARIJUANA (OTHER THAN HASHISH) (EXHIBITS AND CASES) REPORTED BY NFLIS AND STRIDE, 2001-2010,
FORENSIC LABORATORY DATA Continued

NFLIS .STR DE

Exhibits Exhibits
(percent total Cases (percent total Cases

exhibits) exhibits)

506,472 (33.6%) 421,943 13,597 (18.5%) 10,277
512,082 (34.7%) 423,787 13,504 (19.2%) 10,41~

2008 ......................................................................................................... 513,644 (35.1%) 421,782 12,828 (t8.8%) 10,10£
2009 524,827 (35.6%) 414,006 12,749 (17.7%) 10,531
2010 ......................................................................................................... 464,059 (36.3%) 362,739 11,293 (16.7%) 7,155

Data queried 03-04-2011.

TABLE 2 HASHISH (EXHIBITS AND CASES) REPORTED BY NFLIS AND STRIDE, 2001-2010, FORENSIC LABORATORY
DATA

2001
2002 ............................. !..:

2004 .................................................................................................................................................
2005 .................................................................................................................................................
2006
2007
2008
2009
2010

NFLIS

Exhibits    Cases

1,689 1,671
2,278 2,254
2,533 2,503
2,867 2,829
2,674 2,639
2,836 2,802
3,224 3,194
2,988 2,920
2,952 ’ 2,843
2,473 2,392

STRIDE

Data queded 03--04--2011.

Exhibi~ Cases

53 : "50
40 38
48 42
63 51

122 90
102 76
168 122
124 102
119 96
141 84

Since 2001, the total n~mber o£ exhibits
and cases of marijuana and the amount of
marijuana seized federally has remained high
and the number of marijnmaa plants
era~cated has considerably increased (see
data from Federal-wide Drug Seiz~xe System
and Domestic Cannabis Eradlcation and
Suppression Program below).

6. Federal-wide Drug Seizure System
The Federal-wide Drug Seiz~e System

(FDSS) contains information about drug
seizures made by the Drug Enforcement

Administration, the Federal Bureau of
investigation, United States Customs and
Border Protection, and United States
Immigration and Customs Enforcement,
w~th.in the jurisdicfien oft_he United States.
It also records maritflne seizures made by the
United States Coast Guard. Drng seim~res
made by other Federal agencies are included
in the FDSS database when drug evldence
custody.is transferred to one of the agencies
identified above. FDSS is now incorporated
into the National SeAzure System (NSS),

which is a repository for information on
clandestine laboratory, contraband
(chemicals and precursors, currency, drags,
equipment and weapons). FDSS reports total
federal drug seizures (kg) of substances such
as cocaine, heroin, MDMA,
methamphetamine, and cannabis (marijnana
and hashish). The yearly volume of cannabis
seized [Table 3), consistently exceeding a
thousand metric tons per year, shows that
cannabis is very widely trafficked in the
United States.

TABLE 3--TOTAL FEDERAL SEIZURES OF CANNABIS
[Expressed in kg]

2002 2003 2004. 2005 2006 2007 2008 2009 20O9

Cannabis ................. 1,103,173 1,232,711 1,179,230 1,116,977 1,141,915 1,459,220 1,590,793 1,911,758 1,858,808
Mafi.~uana ................. 1,102,556 1,232,556 1,179,064 1,116,589 1,141,737 1,458,883 1,590,505 1,910,775 1,858,422
Hashish ................... 618 155 166 388 178 338 289 983 386

7. Potency Monitoring Project
Rising availability of high potency [Le.,

with high Ag-THC concentrations) marijuana
has pushed the average marijuana potency to
its highest recorded level. The University of
Mississippi’s Pot&ncy Monitoring Project
{PMP), through a contract with the National

institute on Drug Abuse (NIDA), analyzes and
compiles data on the Ag-THC concentrations
of cannabis, hashish and hash off samples
provided by DEA regional laboratories and by
state and local police agencies. "

DEA notes studies showing that when
given the choice between low- and high-

potency marijuana, subjects chose the high-
potency manijnana significantly more often
than the low-potency marijuana (Chair and
Burke, 1994), supporLing the hypothesis that
the reinforcing effects of marijuana, and
possibly its abuse liability, are positively
related to THC content.
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Figure 1. Average Percentage of Ag-THC in Samples of Seized Marijuana (1985 -2008)
(Source: The University of Mississippi Potency Monitoring Project)
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8. The Domestic Carmabis Eradication and
Suppression Program

The Domestic Cannabis E~adicatior~ and
Suppression Program [DCE/SP) was
established in 1979 to reduce the snpply of
domestically cultivated marijnana in the
United States. The program was deaig~ed to
ser~e 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 ~ 988 all fifty states were participants.
Cannabis is cultivated in remote locations
and frequently on public lands. Data
provided by the DCE/SP (Table 4) shows that
in 2009, there were 9,980,038 plants
eradicated in outdoor cannabis cultivation
areas in the United States. Marijuana is
illicitly grown in all states. Major domestic
ontdoor cannabis cultivation areas were
found in California, l<entncky, Tennessee

and Hawaii. Sig~d[icant quantities of
marijuana were also eradicated from indoor
cultivation operations. There were 414,604
indoor plants eradicated in 2009 compared to
217,105 eradicated in 2’000. As indoor
cultivation is generally associated with
plants that have higher concentrations of
A"-THC, the larger numbers of indoor grow
facilities may be impactJ_ug the higher
average Ag-THC concentrations of seized
materials.

TABLE 4--DOMESTIC CANNABIS ERADICATION, OUTDOOR AND INDOOR PLANTS SEIZED, .2000-2009
[Source: Dor~estic Cannabis Eradication/Suppression Program]

200~ 2001 2002 2003 2004 2005 2006 2007 2O08 2009

Outdoor ............................... 2,697,798 3,068,632 3,128,800 3,427,923 2~996,144 3,938,151 4,830,766 6,599,599 7,562,322 9,980,038
Indoor .................................. 217,105 236,128 213,040 223,183 203,696 270,935 400,892 434,728 450,986 414,604

Total ............................. 2,814,903 3,304,760 3,341,840 3,651,106 3,200,040 4,209,086 5,231,658 7,034,327 8,013,308 10,394,642

The recent statistics ~om these various
surveys and databases show that marijuana
conKnnes to be the most commonly used
illicit drug, with considerable rates of heavy
abuse and dependence. They also show that
marijnana is the most readily available illicit
clrng in the United States.

The pelitioner states that, "The abuse
potential of cannabis is insnfficient to justify
the prohibition of medical use." The
petitioner also states that, "[s]everal studies
demonstrate that abuse rates for cannabis are
lower than rates for other common drags."
(Exh. C, Section IV(16), pg. 92).

DHHS states, to the contrary, "the large
number of individuals nsing marijnana on a
regular basis, its widespread use, and the vast
amount of marijuana that is available for
illicit use are indicative of the high abuse
potential for marijuana." Indeed, the data
presented in this section shows that
marijuana has a high potential for abuse as
determined using the indicators identified in
the CSA’s legislative history. ]Both clinical
and precKaical studies have demonstrated
that marijuana and its principal psychoactive
constituent Ag-THC possess the attributes
associated with drugs of abuse. They
function as positive reinforcers and as

discriminative stimuli to maintain drug-
seeking behavior.

[u addition, marijuana is the most highly
abnsed and trafficked illicit substance in the
United States. Chronic abuse has resulted in
a considerable number of individuals seeking
substance abuse treatment according to
national databases snch as TEDS. Abuse of
mari)uana is associated with signiYicant
pnblic health and safety risks that are
described under factors 2, 6 and 7.

The issue of whether marijuana has a
cu~renily accepted medical use is discussed
under Factor 3.
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The petitioner claims that, "[... ]widgspread
use of marijuana without dependency
supports the argument that mariiuana is safe
for use under medical supervision." (Ex.h. C,
Section 1V(15), pg. 87).

Petitioner’s claim of v~idespread use
without dependency is not supported by
abuse-related data. in particular, this claim
disregards the tfigh unmbars of admissions to
treatment facilities for marijuana abuse.
Indeed, TEDS admissions for primary abuse
of marijuana!hashish accounted for roughly
17 percent of all treatment admissions in
2008. In 2008, 2,016,256 people were
admitted to drug and alcohol treatment in the
United States and 346,679 of those
admissions were for marijuana]hashish
abuse. These drug treatment numbers are not
consistent with this claim. Marijuana is not
safe for use under medical supervision, and
this point is addressed further in Factor 3.

The petitioner also claims that, "Data on
both drug treatment and emergency morn
admissions also distinguishes the abuse
potential of marijuana from that of other
drugs and establishes its relative abuse
potential as lower than schedule I drugs such
as heroin and schedule II drugs such as
cocaine." (Exh. C, Sectibn IV(17), pg. 99).
The petitioner then presents data from TEDS
in 1998, in which a Ia~gar proportion of all
marijuana treatment admissions axe referred
to by the criminal justice system (54 percent),
compared to much smaller percentages for
heroin and cocaine. The petitioner argues
that the hbuse potential of these other drags
is more severe ~uch that addicts seek
treatment on their own or through persuasion
of their associates, and claims that this
difference establishes marijnana’s relative
abuse potential as lower than the other drugs.

Petitioner’s claim is not supported by an
examination of the absolute numbers of
admissions for treatment for each drug
discussed. Regardless of proportions of
referrals from the criminal justice systems,
the absolute numbers of admissions for
~reatment for marijuana, heroin, or cocaine
dependence are very high. Fnrtharmore, data
from TEDS iu 2007 (SAMHSA, 2009) show
that both primary marijuana and
methmmphet arnlne/amphet amine admissions
had the largest proportion of admissions
referred ~rough the criminal justice system
(57 percent each), followed by PCP (54
percent). Both methamphetamine/
amphetamine and PCP have very high
potential for abuse (Lile, 2006; Crider, 1986).
Accordingly, this illustrates that it is not
possible to establish or predict relative abuse
potentials from the ranking of proportio)~s of
treatment admissions referred by the criminal
justice system.

FACTOR 2: SCIENTIFIC EVIDENCE OF TIlE
DRUG’S PHARMACOLOGICAL EFFECTS,
IF KNOWN

DHHS states that there are abn.ndant
scientific data available on the
neurochemistry, toxicology, and
pharmacology ofmarijnanm Following is a
summary of the current scientk~c
nnderstanding of the eudoganous
cazmabinoid system and of maxijuana’s
pharmacological effects, including its effects
on the cardiovascular, respiratory, and

immune systems, as well as its effects on
mental health and cognitive function and the
effect of prenatal exposure to marijuana.

Neurochemistry of the Psychoactive
Constituents of Marijuana

DHHS states that of 483 natural
constituents identified in marijuapa, 66 are
classified as cannabinoid~ (Ross and El
Sohly, 1995]. Cannabinoids axe not known to
exist in plants other than marijuana and most
of the cannabinoid compormds have been
identiEed chemically. The activity of
marijuana is largely attributed to Ag-THC
(Wachtel etal., 2002).

DEA notes that As-THC and de]ta-8-
tetrahydrocannabinol (As-TttC) axe the only
known compounds in the cannabis plant
which show all the psychoactive effects of
marijuana. Ag-THC is more abundant than As-

THC and As-THC concentrations vary within
portions of the cannabis plant (Hanus and
Subiv~, 1989; Hanus etaL, 1975}. The
pharmacological activRy of AS-THC is
stereospecific: the (-)-trans isomer is 6-100
times more potent than the (+}-trans isomer
(Dewey et el., 1984}. ’

The mechanism of action of Ag-THC was
verified with the clouing of cannabinoid
receptors, first from rat brain tissue (Matsuda
etal., 1990) and then from hm~an brain
tissue (Gerard etaL, 1991). Two carmabinoid
receptors have been identLfied and
charactsHzed, CB~ and CB2 (Piomelli, 2005).
AutoradiograpbSc studies have provided
information on the distribution of CB~ and
CB2 receptors. High densities of CB~
receptors are found in the basal ganglia,
hippocampus, and cerebellum of the brain ¯
(Howlett etaL, 2004; Herkarflmm etal., 1990;
Herkenham, 1992). These brain regions are
associated with movement coordination and
cognition and the location of CB~ receptors
in these areas may explain cannabinoid

¯ interference with these functions. Although
CB~ receptors are predominantly expressed
in the brain, they have a~so been detected in
the ~mmm~e system (Bouaboula etal., 1993).
CB2 receptors are primarily 19coted in B
lymphocytes and natural killer ceils of the
immune system and it is believed that this
receptor is responsible for mediating
Lmmunological effects of cannabinoids
(Galiegue et N., 1995). Recently, however,
CB2 receptors have been localized in the
brain, primarily in the ccr~bellm3a and
hippocampns (Gong et a1.~ 20~6).

Ca~mabinoid receptors are linked to an
inhibitory G-protain (Breivogel and Chflders,
2000). When the receptor is hctivated,
adenylate cyclase activity is inhibited,
preventing the conversion of adenosine
triphosphata (ATP) to the sedond messenger
cyclic adenosine mouophosphaie (cAMP).
Other examples of inhibitory-coupled
receptors h~clude opioid, muscarinic
cholinergic, alpha:-adrenoreceptors,
dopamine and serotonin receptors. However,
several studies also suggest a link to
stinmlatory G-proteins, through which
activation of CB~ stimulates adenylate
cyclase activity (Glass and Folder, 1997;
Maneuf and Brotchie, 1~97; Folder et al.,
1998).

Activation of CB ~ receptors inhibits N-and
P/Q-type calcium channels and activate

inwardly rectifying potassium channels
(Maclde et el., 1995; Twitchell eta!., 1997).
Inhibition of N-type calcium channels
decreases neurotrarLsmittar release from a
number of fisanes and may be the mechanism
by which caxmahinoids inhibit acetylcholine,
~orepinephrine, and glutamate release from
specific areas of the brain. These effects on
G protein-mediated pathways mad on calcium
and potassium channels may represent
potential cellular mechanisms underlying the
antinociceptive and psychoactive effects of
camaabinoids (Ameri, 1999].

Delta"-THC displays similar affinity fo~
both cannahinoid receptors but behaves as a
weak agouist at CBa receptors, based on
inhibition of adenylata cyclase. The
identification of synthetic cannabinoid
ligands that selectively bind to CB_2 receptors
but do not have the typical A~-THC-like
psychoactive properties, along with the
respective ~natomical distribution of the two
receptor subtypes suggests that the
psychoactive effects of cannabinoids are
mediated through the activation of CB~
receptors (Hanus et al., 1999}. Naturally
occurring canuabinoids and syuthetic
cannabinoid agoulsts (such as WIN-55,212-2
axed CP-55,940) produce hypothermia,
analgesia, hypoacfivity, and catalepsy in
addition to their psychoactive effects.

In 2000, two endogenous cannabinoid
receptor agoulsts were discovered,
anandamide and arachidonyl glycerol (2-AG).
Anandamide is a low efficacy agonist
(Breivogel and Childers, 2000) and 2-AG is a
highly efficacious agonist (Gonsiorek eto!.,
2000). These endogenous ligands are present
in both central and peripheral tissues. The
physiological role of these endogenous
ligands is an active area of rasearch (Martin
eta]., 1999].

In summary, two receptors have been
cloned, CB~ (found in the central nervous
system) and CB2 (predominantly found in
the periphery), that bind A~-THC and other
carmabinoids. Activation of these inhibitory
G-protein-coupled receptors inhibits calcium
channels and adenylate cyclase. Endogenous
cannabinoid agonists have been identified,
anandamide and arachidonyl glycerol (2-AG).

Pharmaoologioal Effects of Mariiuana
Marijuana produces a number of central

nervous system effects. Many of these effects
are directly related to the abuse potential of
marijuana, and are discussed in Factor 1..
Other effects are discussed herein.

Cardiovascular and Autouomic Effects
DHHS states that acute use of marijuana

causes an increase in heart rate (tachycardia}
and may cause a modest increase in blood
pressure as well (Capriotti et al., 1988;
Benowitz and ~ones, 1975). Conversely,
chronic exposu:re to marijuana will produce¯
a decreasa in hear~ rate (hradycardia) and
decrease of blood pressure. In heavy smokers
of marijuana, the degree of increased heart
rate is diminished due to the developmeut of
tolerance 0o’aes, 2002 and Sidney, 2002).
These effects are thought to be mediated
through peripherally located, presynapfic ’ "
CB~ receptor inhibition of norepinephrine
release with possible direct activation of
vascuIar cannabinoid receptors (Wagner et
~/., 1998).
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DHHS cites a review (~ones, 2002) of
studies showing that smoked marijuana
causes orthostafic hypotensien (sympathetic
insufficiency, a sudden drop in blood
pressure upon standing up) often
accompanied by dizziness. DHHS states that
tolerance can develop to this effect.

Marijuana smoking by older patients,
particularly those with some degree of
coronary artery or carebrevaseular disease,
poses risks related to increased cardiac work,
increased catechelamines,
carboxyhemoglchin, and postural
hypotension (Benewitz and Jones, 1981;
HolI~ster, 1988).

DEA further notes studies in which
marijuana has been administered under
controlled conditions to marijuana-
experienced users that showed that
marijuana causes a substantial increase,
compared to placebo, in heart rate
(tachycardia) ranging from 20 percent to 100
percent above baseline. This effect was soon
as usually greatest starting during the 10
minutes oi so it takes to smoke a marijuana
cigarette and lasting 2 to 3 ho~s (reviewed
in Jones et o3[., 2002).

DEA also notes a randomized, double-
blind, placebo-centre fled study by Mathew
and colleagues (2003) that examined pulse
rate, blood pressure (BP}, and plasma Ag-THC
levels during recEning and standing for 10
minutes before and after smoking one
marijuana cigarette (3.55 percent AS-THC) by
twenty-nine volunteers. Marijuana induced
postural dizzZness, with 28 percent of
subjects ropoAing severe symptoms.
Intu:dcation and dizziness peaked
immediately after drug intake. The severe
dizziness group showed the most marked
postural drop in blood pressure and showed
a drop in pulse rate after an initial increase
during standing.

Respiratory’ Effects ¯
Both acute and chronid resp~atory effects

are associated with marijuana smelting.
DH]-IS states that acute exposure to

marijuana produces trmasient
brenchodilation (Gong et eL, 1984). DHHS
states that long-term use of smoked
marijuana can lead to increased frequency of
chronic cough, increased sputum, large
aLrway obstruction, as well as cellular
inflammatory histopathological abnormalities
in bronchial epithelium (Adams and Martin,
1996; Hollister, 1986}.

DEA notes a study showing that both
smoked marijnmaa and oral Ag-THC increases
specific airway conductance in asthmatic
subjects (Tashldn et el., 1974). In addition,
other studios have suggested that chronic ¯
marijuana smoking is also associated with
Increased incidence of emphysema and
asthma (Tashldn et eL, 1987).

DHHS states that the evidence that
marijuana may lead to cancer is inconsistent,
with some studies suggesting a positive
correlation while others do not. DHHS cited
a large clinical study with 1,650 subjects in
which no positive correlation was found
between marijuana use and lung cancer
(Tashkbn et el., 2006). This finding held true ¯
regazdlees of the extent of marijuana use
when both tobacco use and other potential
confounding factors were controlled. DHHS

also cites other studies reporting lung cancer
occuI2ences in young marijuana users with
no history of tobacco smelting (Fung et cd.,
1999), and suggesting a dose-dependent
effect of marijuana on the risk of head and
neck cancer (Zhang et al., 19991.

DEA notes the publication of a more recent
case-control study of lung cancer in adults
under 55 years of age, conducted in New
Zealand by Aldington and colleagues (2008).
Int e~iewer-adm~star e d questionnaires
were used to assess possible risk. factors,
including cannabis use. In total, 79 cases of
lung cancer and 324 controls were included
in the study. The risk of lung cancer
increased 8 percent (95 percent confidence
interval (CI) 2-15) for each joint-year of
cannabis smoking (one joint-year being
equivalent to one joint per day for a year),
after adjusLmant for confounding variables
including cigarette smoking; it went up 7
percent (95 percent CI 5-9) for each pack-
year of cigarette smoking (one pack-year
being equivalent to one pack per day for a
year), after adjustment for confounding
variables including cannabis smelting. Thus,
a major differential risk between cannabis
and cigarette smoking was observed, with
one joint of cannabis being similar to 20
cigarettes for risk of lung cancer. Users       "
reporting over 10.5 j0int-years of exposure
had a significantly increased risk of
developing lung cancer (relative risk 5.7 (95
percent CI 1.5-21.6)) after adjustment for
confounding variables including cigarette
smoking. DEA notes that the authors of this
study ccnchided from their results that long-
term cannabis use increases the risk of lung
cancer in young adults.

Some studies discuss marijuana smoke and
tobacco smoke. DHHS states that chrome
exposure to marijuana smoke is considered to
be comparable to tobacco smoke withrespect.
to increased risk of cancer and lung damage.
DEA notes studies showing that mariinana ’
smoke contains several of the same
carcinogens and co-carcinogens ~s tobacco
smoke and suggesting ttmt pro-cancerous
lesions in bronchial epithelium also seem to
be caused by long-term marijuana smoking(Roth et el., 1998).

tn summary, studies are still needed to
clarify the impact of marijuana on the risk of
developing lung cancer as well as head and
neck cancer. DHHS states that the evidence
that marijuana may lead to cancer is
inconsistent, with some stfldies suggesting a
positive correlation while others do not.

Endocrine Effects
DHHS states that A~-THC reduces binding

of the corticosteroid dexamethasone in
h~ppocampal tissue from adrena]ectumized

¯ rats and acute A~-THC releases
corticosterone, with tolerance developing to
this effect with chronic administration
(Eldridge eta/., 1991}. These data suggest
that AmTHC may interact with the
glucocorficoid receptor system.

DHHS states that experimental
administration of marijuana to humans does
not consLstenfly alter the endocrine system.
In an early study, fou~ male subjects
administered smoked marijuana showed a
significant depression in hrteinizing hormone
and a significant increase in cortisul (Cone et

el., 1986). However, later studies in male
subjects receiving smoked A9-THC (18 mg/
marijuana cigarette) or oral A9-THC (10 mg
t.i.d, for 3 days) showed no changes in
plasma prolactin, ACTH, corfisol, Iutelnizing
hormone or testosterone levels [Dax et el.,
1989}. Similarly, a study with 93 males and
56 female subjects showed that chronic
marijuana use did not significantly alter
concentrations of testosterone, lutainizing
hormone, follicle stlmnlating hormone,
prolactin or cortisol (Block et eL, 1991).

DHHS cites a study~(Sarfaraz et el., 2005)
which showed that the camnabinoid agonist
WIN 55,212-2 induces apoptosis in prostate
cancer cells growth and decreases expression
of androgen receptors. DHHS states that this
data suggests a potential therapeutic value for
cannabinoid agonists in the treatment of
prostate cancer, an androgen-stimulated type
of carcinoma.

In summary, while a~mal s~udies have
suggested that cannabinoids can alter
multiple hormonal systems, the effects in
humans, In pargcular the consequences of
long-term marijuana abuse, remain unclear.

Immune System Effects
DHHS states that cannabinoids alter

immune &ruction but that there can be
differences between the effects of synthetic,
natural, and endogenous cannabinoids
¯ (Croxfard and Yamaml~ra, 2005).

DHHS cites a study by Roth et aL (2005)
thai examined the effect of A9-THC exposure
on immlme function and response to HIV
infection in immunodeficient mice .that were
implanted with human blood cells infected
with HIV. The study shows that expas~uce to
Ag-THC in viva suppresses immune function,
increases HIV co-receptor expression and
acts as a cofactor to enhance ~ replication.
DEA notes that the authors of this study state
that their results suggest a dynamic
Interaction between AO-THC, immunity, and
the pathogenesis of H1V and support
epidemiologic studies that have identified
marijuana use as a risk factor for HIV
infection mud the progression of AIDS.
However, DHHS discusses a recent study by
Abrams etaI. ¯(2003) that investigated the
effect of marijuana on immunological
functioning In 67 AIDS patients who were
taldng pretense Inhibitors. Subjects received
one of three treatments, three times a day:
smoked marijuana cigar ette containing 3.95
percent A~-THC; oral tablet containing A~-

THC (2.5 mg oral dronabinol}; or oral
placebo. There were no changes in HIV-RNA
levels between groups, demonstrating no
short-term adverse v~ologic effects from
using cannabinolds.

DEA notes a review suggesting that A~:THC
and cannabineids decrease resistance to
microbial infections in experhnental animal
models and in vitro (see review by Cabral and
Staab, 2005). Various studies have been
conducted in drug-abusing hu.msm subjects,
experimental animals exposed to marijuana
smoke or injected with cannabinoids, a~d in
in vitro models using immune cell cultures
treated with various cannabinoids. DEA
notes that for the most part, these studies
suggest that cannabinoids modulate the
function of various cells of the human
immune system, including T- and B-
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lymphocytes as well as natural killer (N-K)
cells and macrophagas. Macrophages engulf
and destroy foreign matter, NK cells target
cells (e.g., cancerous cells) and destroy them,
B-lymphocytes produce antibodies against
Infective organisms, and T-lymphocytes kill
cells or trigger the activity of other cells of
the immune system.

In addition to s~ndias examining
cannabinoid effects on immune cell flmction,
DEA also notes other reports which have
documented that cannabinoids modulate
resistance to various infections agents.
Viruses such as herpes’ simplex virus apd
murine retrovirus have been studied as well
as bacterial agents such as members of the
genera Staphylococcus, Listeria, Treponema,
and Legionella. These studies suggest that
carmabinoids modulate host resistance,
especially the secondly immune response
(reviewed in Cobra] and Dove-Pettit, 1998).

Finally, DEA notes a review suggesting that
camaabinoids modulate the production and
function of cytoldnes as well as modulate the
activity of network Cells such as macrophages
and T helper cells. Cytokinas are the
chemicals produced by cells of the immune
system in order to communicate and
orchestrate the attack. BInding to specific
receptors on target cells, cytokines recruit
many other cells and substances to the field
of action. Cytokines also encourage cell
growth, promote cell activation, dL~ect
cellular tra[~c, and destroy target cells (see
review by Klein eta!., 2000).

In summary, as DHHS states, cannabinoids
alter immune function, but there can be
differences between the effects of synthetic,
natural, and endogenous cannabinoids.
While there is a large body of evidence to
suggest that Ag-THC alters immune f~nctinn,
research is still needed to clarify the effects
of cam3abInoids and marijuana on the
immune system in hm~ans, in particular the
risks posed by smoked marijuana in
immunocompromized individuals.

Association with Psychosis
The term psychosis is generally used in

research as a generic description of severe
mental illnesses characterized by the
presence of delusions, hallucinations and
other associated cognitive and behavioral
impa~ments. Psychosis is measured either by
using standardized diagnostic criteria for
psychotic conditions such as schizophrenia
or by using validated scales that rank the
level of psychotic symptoms from none to
severe (Fergnsson et el., 2006).

DHHS states that.extensive research has
been conducted recently to investigate
whether ex~usure to marijuana is associated
with schizophrenia or other psychoses.
DH3tS states that, at the time of their review,
the data does not snggast a causative link

. between marijuana use and the development
of psychosis.

DHHS discusses an early epidemiolog[cal
study conducted by Andreasson and
colleagues (1987), which examined the ]ink
b6tween psychosis and mariiuana use. In this
study, 45,000 18- and 19-year-old male
Swedish subjects provided detsiled
information on the£r drug-taking history. The
incidence of schizophrenia was then
recorded over the next 15 years. Those

individuals who claLmed, on adm~asinn, to
have taken marijuana on more than 50
occasions were six times more likely to be
diagnosed with schizophrenia In the
following 15 yeexs than those who had never
consumed the drug. When confounding
factors were taken into account, the risk of
developing schizophrenia remained
statistically significant. The authors
concluded that marijuana users who are
vulnerable to devalophag psychoses are at the
greatest risk for schizophrenia. DHHS states
that therefore mariiuana per se does not
appear to induce schizophrenia in the

¯ majority of Individuals who tz2¢ or continue
to use the drug.

DI-IHS discusses another large longitudinal
study In which the prevalence of
schizophrenia was modeled against
marijuana use across birth cohorts In
Australia from 1940 to 1979 (Degonhardt et
eL, 2003). The authors found that marijuana
use may precipitate disorders in vulnerable
individuals and worsen the course of the
disorder among those that have already
developed it. They did not find any causal

¯ relationship between marijuana use and
increased Incidence of schizophrenia."

DEA notes that Degenhardt and colleagues
(2003) ac]inewledged tl~at several
environmental risk factors for schizophrenia
had been reduced (i.e., poor maternal
nntrition, hafectious disease and poor.
antenatal and prenatal care) and that the
diagnostic criteria for schizophrenia had
changed over the span of this study making
the classification of schizophrenia more
rigorous. These confounders could reduce
the reported prevalence of schizophrenia.

DHHS also discusses several, longitudinal
studies that found a dose-response
relationship between marijuana use and an
increasing risk of psychosis among those who
are Vulnerable to developing p~ychosis
(Fergusson oral., 2005; van Os eta!., 2002).

DEA notes several longitudinal studies
(Arseneault eta/., 2002, Caspi et eL, 2005;
Henquet at’el., 2005) that found increased
rates of psychosis or psychotic symptoms in
people using cannabis. Finally, DEA notes
some studies that observe that £ndividuals
with psychotic disorders have higher rates of
cannabis use compared to the general
population (Regier et ai, 1990; Green et ai.,
2o0~).

DEA also notes that, more recently, Moore
and colleagues (2007) performed a meta-
analysis of the longitudinal studies on the
link between cannabis use and subsequent
psychotic symptoms. Authors observed that
there was an i~creased risk of any psychotic
outcome in Individuals who had ever used
cannabis (pooled adiusted odds ratio=1.41,
95 percent CI 1.20-1.65). Furthermore,
findings were consistent with a dose:
response effect, with greate~ risk in people
who used cannabis most frequently [2.09,
1.54-2.84]. The anthers conclnded that thei~
results support the view that cannabis
increases risk of psychotic outcomes
independently of cdnfoundlng and transient
intoxication effects.

DEA also notes another more recent study
examin2ng the association between marijuana-
use and psychosis-related outcome in pairs of
young adult siblings in Brisbane, Australia,

(McGrath eta/., 2010). This study found a
dose-response relationship where the longer
the duration of time since the tLrst cannabis
use, the higher the risk of psychosls-reiated
outcome. Those patients with early-onset
psychotic symptoms were also likely to
~eport early mariiuana use. Authors suggest
that their results support the hypothesis that
early ca~nabLs use is a risk-modifying factor
for psychosis-related outcomes in young
adults.

Cognitive Effects
DHHS states that acute adn-dnistration ~f

smoked marijuana impairs performance on
tests of learning, associative processes, and
psychomotor behavior (Block eta/., 1992;
Heishman eta/., 1990). Mariiuana may
therefore considerably interfere with an
individual’s ability to learn in a classroom or
to operate motor vehicles. DHHS cites a
study conducted by Kurzthalar and
colleagues (1999) with human volunteers, in
which the administration of 290 pg/kg of A9-

THC in a smoked cigarette resulted in
impaired perceptual motor speed and
accuracy, skills of paramount importance for
safe d_tivlng. Similarly, administration of 3.95
percent Ag-THC In a smoked cigarette
increased disequilibrium measures, as well
as the latency in a task of simulated vehicle
braking (Liguori et el.,’ 1998).

DHHS states that the effects of madiuana
may not be fully resolved until at least one
day after the acute psychoactive effects have.
subsided, following repeated admhfistration.
Heishman and colleagues (1988) shewed that
impairment on memory tasks persists for 24
hours after smoking marijuana cigarettes
containing 2.57 percent Ag~THC. However,
Font and colleagues (1998) showed minimal
residual alterations in subjective or
performance measures the day after subjects
were exposed to 1.8 percent or 3.6 percent
smoked Ag-THC.

DHHS discussed a study by Lyons and
colleagues (2004) on the neuropsychologica]
consequences of regular marijuana use in
fifty-four monozygotic male twin pairs, with
one sub~ect being a regular user and its co-
twin a non-user, and neither twin having
used any other il££it drug regularly.
Marijuana-nsing twins signi~cantly differed
frbm their non-nsing co-twins on the general
intelligence domain. However, only one
significant difference was noted between
marijuana-using twins and their non-using
co-twins on measures of cognitive
functioning. Authors of the study proposed
that the results indicate an absence of any
marked long-term residual effects of
marijuana use on cognitive abilities. This
conclusion is similar to the results found by
Lykctsos and colleagues (1999), who
Investigated the possible adverse effects of
cannabis use on cognitive decline after 12
years In persons under 65 years of age. There
were no significant differences In cognitive
decline between heavy users, light users, artd
nonusers of cannabis. The authors conclude
that over long time periods, in persons under
age 65 years, cognitive deglinc occurs in a]]
age groups. This decline is closely associated
with aging and educational level but does not
appear to be associated with cannabis use.

DEA notes that while Lyketsos and
colleagues {1999) propose that their results
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provide strong evidence of the absence of a
long term residual effect ~f carmabis use on
cognition, they also acknowledge a nmnber
of limitations to their sindy. Notably, authors
remark that it is possible that some cannabis
users in the study may have used caamabis
on the day the test was administered. Given
the acute effects on cannabis on cognition,
this would have tended to reduce their test
scorn on that day. This may have adversely
affected accurate measurement of test score
changes over time in carmabis users. The
authors also noted, as another important
limitation, that the test used is not intended
for the purpose for which it was used in this
study and is not a very sensitive measure of
cognitive decline, even though it specifically
tests memory and attention, Thus, .small or
subtle effects of cannabis use on cognition or
psychomotor speed may have been missed.

DHHS also discussed a study by Solowij
and colleagues (2002) which exam-ined the
effects of duration of cannabis use on specific
areas of cognitive functioning among users
seeking treatment for cannabis dependence.
They compared 102 near-daily cm~nabis
users (51 long-term users: mean, 23.9 years
of use; 51 shorter-term users: mean, 10.2
years of use) with 33 nonuser controls. They
collected measures from nine standard
neuropsychological tests that assessed
attention, memory, and executive
functioning, and that were admkfistered
prior to entry to a treatment program.and
following a median 17-hour abstinence.
Authors found that long-term cannabis users
performed aignificanfly less well than
shorter-term users and controls on tests of
memory and attention. L0ng-term users
showed impaired learning, retention, and
retrieval compared with controls. Both user
groups performed poorly on a time
e~timation task Performance measures often
correlated significantly with the duration of
cannabis use, being worse w~th increasing
years of use, bat were unrelated to
withdrawal symptoms and persisted after
controlling for recent cannabis use and other
dxng use. Authors of this study state that
their results support the hypothesis that long-
term heavy cannabis users show Lmpah:ments
in memory and attention that endure beyond
the period of intoxication and worsen with
increasing years of regular cannabis use.

DHHS cited a study by Massinis and
colleagues (2006) which examined
neurophysiological functioning for hea~y,
frequent cannabis users. The study compared
20 long-term (LT) and 20 shorter-term (ST)
heavy, frequent cannabis users after
abstinence for at least 24 hours prio~ to
testing with 24 non-using controls. LT users
performed significantly worse on verbal
memory and psychomotor speed: LT and ST
users had a higher proportion of deficits on
verbal fluency, verbal memory, attention and
psyghomotor speed. Authors conclude from
their study that specific cognitive domains
appear to deteriorate with increasing years of
heavy frequent cannabis use.

DHHS discussed a study by Pope and
colleagues (2003) which reported no
c~fferences in nem’opsychblogical
performance in early- or late-onset users
compared to non-using controls, after
adjustment for intelligence quotient (IQ). In

another cohort of chronic, heavy marijuana
users, some deficits were observed on
memory tests up to a week following
supervised abstinence but these effects
disappeared by day 28 of abstinence (Pope et
ad., 2002). The anthers concluded that
"cannabis-associated cognitive deficits are
reversible and related to recent cannabis
exposure rather than ~rreversible and related
tc cumulative lifetime use." Conversely,
DHHS notes that other investigators have
reported persistent neuropsychological      "
deficits in memory, executive functioning,
psychomotor speed, and manual dexterity in
heavy marijuana smokers who had been
abstinent for 28 days (Bolla etal., 2002).
Furthermore, when dividing the group into
light, middle, and heavy user groups, Bo]]a
and co]]eaguas (2002) found that the heavy
user group perl~ormed significantly below the
light user group on 5 of 35 measures. A
follow-up study of heavy marijuana users
noted decision-making deficits after 25 days
of abstinence (Belle et eL, 2005). When IQ
was contrasted in adolescents 9-12 years of
age and at 17-20 years of age, current heavy
marijuana users showed a 4-point reduction
in IQ in later adolescence compared to those
who did not use marijuana (Fried et el.,
2002).

DHHS states that age of first use may be a ¯
critical ~ctor ha persistent impairment from
chronic marijuana use. Individuals with a
history of marijuana-only use that began
before the age of 16 were found to perform
more poorly on a visual scanning task
measurhag attention than individuals who
started using marijuana after 16 (Ehrenmich
et el., 1999). Dt-]IzIS’s document noted that
Kandel and Chen (2000} assert that the
majority of early-onset marijuana users do
not go on to become heavy users of
mariiuana, and those that do tend to associate
with delinquent Social grofips.

DEA notes an additional recent study that
indicates that because neuromaturafion
continues through adolescence, results on the
long-lasting cognitive effects of marijuana use
in adults cannot necessarily generalize to
adolescent marijuana users. Medina and
colleagues (2007) examined.
neuropsychological functioning in 31
adolescent abstinent marijuana users, after a
peribd of absthnenee from marijnanff of 23 to
28 days, and ha 34 demographically simiIar
control adolescents, all 16-18 years of age.
After controlling for lifetime alcohol use and
depressive symptoms, adolescent marijuana
users demonstrated slower psychomotor
speed (p .05), and poorer complex attention
(p .04), story memory (p .04), and planning
and sequencing ability (p .001) compared
with nonusers. The number of lifetime
marijuana use episodes was associated with
poorer cognitive function, even after.
controlling for lifethne alcohol use. The
general pattern of results suggested that, even
after a month of monitored abstinence,
adolescent marijuana users demonstrate
subtle neuropsychological deficits compared
with nonusers. The authors of this study
suggest that frequent marijuana use during
adolescence may negatively influence
neuromaturation and cognitive development.

In summary, acute admhaistration of
marijuana impairs performance on tests of

learning, associative processes, and
psychomotor behavior. The effects of chronic
marijuana use have Mso boon studied. While
a few studios did not observe ~trong
persistent neurocognitive consequences of
long-term caxmabis use (Lyketsos et aI., 1999;
Lyons et 01., 2004), others provide support
for the existence of persistent consequences
(Bolla et 01., 2002, 2005). The cogrdtive
impaLrments that are observed 12 hours to
seven days after marijuana use (Messinis et
0I., 2006; Solowij eta]., 2002; Harrison et el.,
2002}, and that persist beyond behaviorally
detectable hatoxication, are noteworthy and
may have significant consequences on
workplace performance and safety, academic
achievement, and automotive safety. In
addition, adolescents may be particularly
vulnerable to the long-lasting deleterious
effects of matijnana on cognition. The overall
significant effect on general intelligence as
measured by IQ should also not be
overlooked.

Behavioral Effects of Prenatal Exposure
The impact of in utero mari~uana exposure

on performance in a series of cognitive tasks
has been studied in children of various ages.
DHHS concludes in its analysis of the
presanfly examined petition that since many
marijuana users have abused other drugs, it
is difficult to determine the speclfic impact
of marijuana on prenatal exposure. Fr~ed and
Watidnson (1990) found that four year old
children of heavy marijuana users have
deficits in memory and verbal measures.
Maternal marijuana use is predictive of
poorer performance on abstract/visual
reasoning tasks of three year old children
(Griffith etaL, 1994) and an increase ha
omission errors on a vigilance task of sixyear
aids (Fried et eL, 1992). When the effect of
prenatal exposure in nine to 12 year old
children is analyzed, in utero exposure to
marijuana is negatively associated with
executive function tasks that require impulse
control, visual analysis, and hypothesis
testing (Fried et el., 1998).

DEA notes studies showing that Ae-THC
passes the placental barrier (Idanpaan-
Heikldla et el., 1969) and that fetal blood
concentrations are at least equal to those
feared in ~he mother’s blood (Grotenhermen,
2003).

In sum_mary, smoked mariiuana exerts a
number of cardiovascular and respiratory
effects, both acutely and chronically.
Marijuana% main psychoactive ingredient A9-
THC alters immnne function. The cognitive
impairments caused by marijuana use that
persist beyond behaviorally detectable
intoxication may have significant
consequences on workplace performance and
safety, academic achievement, and
automotive safety, and adolescents may. be
particularly vulnerable to marijuana’s
cognitive effects. Pranatal exposure to
marijuana was linked to children’s poorer
performance ha a number of cognitive tests.

FACTOR 3: TIIE STATE OF THE CURRENT
SCIENTIFIC KNOWLEDGE REGARDING
THE DRUG OR SUBSTANCE

DHHS states that marijuana is a mixture of
the dried leaves and flowering tops of the
ca.maabis plant (Agnxell et at., 1984; Graham,
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1976; Mechoulam, 1973). These portions of
the plmat have the highest levels of AS-THC,
the primary psychoactive ingredient in
marijuana. The most potent product (i,e., that
having the highest percentage of As-THC) of
dried material is sinsemilla, derived from the
unpollinated flowering tops of the female
cannabis plant. Generally, this potent
marijuana product is associated with indoor
grow sites and may have a A"-THC content
of 15 to 20 percent or more. Other, Lass
common forms of mariiuana found on the
illicit market are hashish and hashish oil
Hashish is a AS-THC-rich resinous material of
the cannabis plant which is dried and
compressed into a variety of reims (balls,
cakes or sticks}. Dried pieces are generally
broken off and smoked. AS-THC content is
usually about five percent. The Middle East,
North Africa and Pakistan/Afghanistan are
the main sources of hashish. Hashish oil is
produced by extracting the cmlnabindids
from plant material with a solvent. Hashish
oil is a light to dark brown viscous liquid
with a A"-THC content of about 15 percent.
The oil is often sprinkled on digarettes,
allowed to dry, and then smoked.

Chemistry
DIq~IS states that some 483 natural .

constituents have been identified in
marijuana, including 66 compqunds that are
classified as cahnabino~ds (Ross and E1
Sohly, 1995). Cannahinoids are not. known to
exist in plants other than marijuana, and
most naturally occurring cannabinoids have
been identified chemically. The psychoactive
properties of cannabis are attributed to one.
or two of the major cannabinoid substances,
nmmely deltu-9- tetrahydiocannabinol (A9-
THC) and delta-8-tetrabydrocannabinol (A8-
THC). Other natural cannabinoids, such as
cannahidiol (CBD) and cannabinol (CBN),
have been characterized. CBD does not
possess AS-THC-like psychoactivity. Its
phmanacological properties appe~ to include
anticonvailsant, anxiolytic and sedative
properties (Agurell et eL, 1984, 1986;
He)lister, 1986).

DHHS states that ,~9-T~IG is 822 optically
.active resinous substance, extremely lipid
soluble, and insoluble in water. Chemically,
AS-THC is kno~m as (6aR-trans)-6a,7,8,10a-
tetrahydro-6,6,9-trimethyl-3-penty]-6H-
dibenzo-[h,d]pyran-l-ol or (-)As-(trans)-

tetrahydrocannabinol. The pharmacological
activity of AS-THC is stereospecific: the (-)-
trans isomer is 6-100 times more potent than
the (+)-trans isomer [Dewey eta!., 1984).

DEA notes a review of the contaminants
and adulterants that can be foaled in
marijum~a (McPartland, 2002). In partiClilar,
DEA notes that’many studies have reported
contamination of both illicit and N]DA-
grown marijuana with microbial
contaminants, bacterial or fungal (McLaran et
eL, 2008; McPartland, 1994, 2002;
Ungerleidar et aL, 1982; Taylor et el., 1982;
Kurup et eL, 1983). Other n:dcrohial
contaminants include K]absiella
pneumoniae, salmonella enteritidis, and
group D Streptococcus (Ungerlerder et el.,
1982; Kagen et el, 1983; Taylor et aJ., 1982).
DEA notes that a review by McLaren and
colleagues (2008) discusses studies showing
that heavy metals present in soil may also

contaminate carmabis, and states that these
contaminants have the potential to haxm the
user without harming the plant. Other
sources of contaminants discussed by
McLaren and colleagues (2008) include
growth enhancers and pest control products
related to marijuana cultivation and storage.

Human Pharmacokinefics
DHHS states that mariju~nh is generally

smoked as a cigarette (weighing between 0.5
and 1.0 gm; Jones, 1980] or in apipe. It can
also be taken orally in foods or as extracts of
plant material in ethanol or other solvents.
The absorption, metabolism, and
pharmacoldnetic profile of A"-THC (and other
cannabindids) in marijuana or other dzug
products containing A~-THC vary with route
of administration and formulation (Adams
and MartJ3a, 1996; Aguxell eta!., 1984, i986).
When marijuana is administered by smoking,
AS-THC in the form of an aerosol is absorbed
within ~econds. The psychoactive effects of
marijuana occur immediately following
absorption, with mental and behavioral
effects measurable up for to six hours after
absorption (Grotenharman, 2003; Hollister,
1986, 1988). As-THC is delivered to the brain
rapidly and efficiently as would be expected
of a highly lipid-soluble d_rug.        .

The petitioner provided a discussion of
new, or less conmlon, routes and methods of
administration being currently explored (pg.
57, line 1). These include vaporization for the
inhalation route, as well as rectal, snblingual,
and transdermal routes.

DEA notes that respiratory effects are only
past of the harmful health effects of
prolonged marijuana exposure, as described
further mxder factor 2 of this document. DEA
also notes th#t at this time, the majority of
studies explo~ing the potential therapeutic
uses of marijuana use Smoked marljnana, and
the pharmacoldnatics and binava~labflity
from routes of administration other than
smoked and oral are not well-known.

The pha~macokinetics of smoked and
orally ingested mariinana are thoroughly
reviewed in DHHS’s review documenL

Medical Utility
The petition filed by the Coalition to

ReschednLa Cannabis (Marijuana) aims to .
repea! the rule placing m~rijuana in schedule
1 of the CSA, based in part on the proposition
that marijuana has an accepted medical use ¯
in the United States. However DHHS has
concluded in ~ts 2006 analysis that marijuana
has no accepted medical use in trea~nent in
the United States. Following is a discussion
of the petitioner’s specific points and a
presentation of DHHS’s evaluation and
recolmllendation on the question of accepted
medical use for marijuana.

The petitioner states (pg. 48, line 2), ¯
"Results from clinical research demonstrated
that both dronabinol and whole plant
cannabis can offer a safe and effective
treatment for the following illnesses: muscle
spasm in multiple sclerosis, Tourette
syndxome, chronic pain, nausea and
vomiting in H]V/AIDS and cancer
chemotherapy, loss of appetit& from cancer,
hyperactivity of the bladder in patients with
multiple sclerosis and spinal cord injury, and
dyskineaia caused by ]evodopa in
Parkinson’s disease."

To support its claim that marijuana has an
accepted medical use in the United States,
the petitioner listed supporting evidence that
inchlded the following:

¯ Evidence from clinical research and
reviews of earlier clinical research ~Exh. C,
Section I (4, 6), Pgr 29)

¯ Acceptance of the medical use of
marijuana by eight states since 1996 and state
officials in these states establishing that
marijuana has an accepted medical use in the
United States (Exh. C, Section I (1), pg. 13)

¯ ~ncreased recognition by health care
professionals and the medical commmlity,
includ2mg the Institute of Medicine (IOM}
(Exh. C, Section I (2), pg. 15)

¯ Patients’ experience in which they
reported benefits from smoking marijuana
(Exh. C, Section I (3), pg. 22)

¯ Evidence from ciin~cal research (~xh. C,
Section I (4, 6), pg. 29)

DHHS states that a new drug application
(NDA).for marijuana has not been submitted
to the FDA for any indication and thus no
medicinal product containing botanical
cannabis has been approved for marketing.
Only small clinicM studies published in the
current mescal litcratura demonstrate that
research with marijuana is being conducted
in humans in the United States nnder FDA-
authorized invegtigational new drag (]ND)
applications.

There are ongoing clinical studies of the
potential utility of marliuana in medical
applications. DHHS states that in 2000, the
state of California established the Center for
Medicinal Camlahis Research (CMCR) which
has flmded studies on the potential use of
caxmabinoids for the treatment of multiple
sclerosis, neuropathic pain, appetite
snppreasion and cachexia, and severe pain
and nansen related to cancer or its treatment
by chemotherapy. To date, though, uo NDAs
utilizing marijuana for these indications have
been submitted to the FDA.

To establish accepted medical use, among
other criteria, the effectiveness of a drug must
be established in wel!-cantmlled scientific
studies performed in a large number of
patients. To date, such studies have not been
performed for marijuana. Small clinical trim
studies with ~imited patients and ~hort
duration such as those cited by the petiHonar
are not sufficient to establish medical utility.
Largar sfudies of longer duration are needed
to fully characterize the dlug’s efficacy and
safety profile. Anecdotal reports, patients’
self-reported effects, and isolated case reports
axe not adequate evidence to support an
accepted medioal use of marijnmaa (57 FR
10499, 1992).

In addition to demonstrating efficacy,
adequate safety studies must be performed to
show that the drug is safe for lxeating the
targeted disease. DHHS states that safety
studies for acute or subchroni~
administration of marijuana have been
carried out through a limited number of
Phase I clinical investigations approved by
the FDA, bat there have been no NDA-quality
studies that have scientifically assessed the
efficacy and full safety profile of marijuana
for any medical condition.

DEA further notes that a number of clinical
studies ~rom CMCR have been discontinued.
Most of these discontinuations were dale to’
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recruitment dLfficnliies
www.cmcr, a csd.edu/geninfo/research.htm
[last retrieved 07/07/2010} (listing 6
discontinued studies, 5 of which were
discontinued because of recruitment issues)).

The petitioner states that the
pharmacological effects are well established
for marijuana and Ag-THC, using the
argument that Marinol (containing synthetic
Ag-THC, known generically as dronabinoI)
and Cesamet (containing nabilone, a
synthetic cannabinoid not found in
marijuana) are approved for several
therapeutic indications. The approvalh of
Marinol and Cesamet were based on well-
controlled clinical studies that established
the efficacy and safety of these drags as a
medicine. Smoked marijuana has not been
demonstrated to be s~e and effective in
treating these medical conditions. Marijuana
is a drug substance composed of nurnarous
carmablnolds and other constituents; hence
the safety and efficacy of marijuana cannot be
evaluated solely on the effects of A"-THC.
Adequate and well-controlled studies must
be performed with smoked marijuana to
establish .efficacy and safety. DHHS states
that there is a lack of accepted safety for the
use of marijuana nnder medical supervision.

The petitioner has not submitted any new
data meeting the requisite scientific
standards to snppcrt the claim that mariinana
has an accepted medical use in the United
States. Hence, the new information provided
by the petitioner does not change the federal
government’s evaluation of mariiuana’s
medical use in the United States.

¯ Petitioner’s claim of acceptance of the
medical use of marijuana by eight states since
1996 and state officials in these states
establishing that marijuana has an accepted
medical use in the United States

Petitioner argues that, "it]he acceptance of
cannabis’s medical use by eight states since
1996 and the experiences of patlents, doctors,
and state officials in these states establish
marijuana’s accepted medical use in the
United States." Petition at 10, 13. This
argument is cont2ary to the CSA’s statutory
scheme. The CSA does not assign to the
.states the authority to make findings relevant
to CSA scheduling determinations.. Rather,
the CSA expressly delegates the task of
making such findings--including whether a.
substance has any currently accepted
medical use in treatment in the United
States--to the Attorney General. 21 U.S.C~
811(a). The CSA also expressly tasks the
Secretary of DHHS to provide a scientific and
medical evaluation and scheduling
recommendations to inf6rm the Attorney
General’s ~ndings. 21 U.S.C. 811(b); see
21 C.F.R. 308.43. That Congress explicitly
provided scheduling authority to these two
federal entities in ~s comprehensive and
exclusive statutory scheme precludes the
argument that state legislative action can
establish accepted medical use nnder the
CSA:

The CSA explicitly provides that in making
a scheduling determination, the Attorney
General shall consider the following eight
factors:

1. The drug’s actual or relative potential for
abuse

2. Scientific evidence of its
pharmacologicM effect, if known;

3. The state of c~rent scientific knowledge
regarding the drug;

4. Its history and current pattern of abuse;
5. The scope, duration, and significance of

abuse;
6. What, if any, risk there is to the public

health;
7. The drug’s psychic or physiological

dependence liability; and
8. Whether the substance is an immediate

precursor of a substance’already controlled
under the CSA.
21 U.S.C. 811(C). These factors embody
Congress’s view of the specialized agency
expertise required for drug raschednling
decisions. The CSA’s statutory text thus
further evidences that Congress did not
envision such a role for state law in
establishing the. schedules of controlled
substances nnder the CSA. See Krumm v.
Holder, 2009 W-L 1563381, at "16 (D.N.M.
2009) ("The CSA does not contemplate that
state legislatures’ determinations about the
use of a controlled substance can be used to
bypass the CSA’s reschedu]ing process."].

The long-established factors applied by
DEA for determining whether a drug has a
"cm~enfly accepted medical nee" under the
CSA are:

I. 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. The scientific evidence must be widely

available.
57 FR 10,499, 10,506 (1992), ACT, I5 F.3d at
1135 (upholding these factors as valid criteria
for determining "mn~enfly accepted medical
nee"). A drug will be deemed to have a
currently accepted medical use for CSA
purposes only if all five of the foregoing
elements are demonstrated. The following is
a summary of information as it relates to each "
of these five elements.

I. The drug’s chemistry must be known and
reproducible

DHHS states that although the strnctures of
many cannabinoids found in marijuana have
been characterized, a complete scientific
analysis of all the chemical components
fonnd in marliuana has not been conducted.

DEA notes that in addition~to changes due
to its own genetic plasticity, marijuana and
its chemistry have been throughout the ages,
and continue to be, modified by
euviromnental factors and human
manipulation (Paris and Nahas, 1984).

2. There must be adequate safety studies
DHHS states that safety studies for acute or

subchronic administration of marijuana have
been carried out only through a limited
ntmaber of Phase I clinical investigations
approved by the FDA. There have been no
NDA-qnallty studies that have scientifically
assessed the safety profile of marijuana for -
any medical condition. DHHS also states that
at tl:fis time, the know~ risks of marijuana ns~
have not been shown to be outweighed by
specific benefits in we~l-controlled clinical

trials that scientifically evaluate safety and
efficacy.

DHHS further states that it cannot
conclude that marijuana has an acceptable
level of safety without assurance of a
consistent and predictable potency and
without proof that the substance is free of
contamination.

As discussed in Factors 1 and 2, cm-rant
data suggest that marijuana use produces
adverse effects on the respiratory system,
memory and learning. Mariiuana nee is
associated with dependence and addiction.
in addition, large epidemlologlcal studies
indicate that marijuana use may exacerbate
symptoms in individuals with schizophrenia.

Therefore DHHS concludes that, even
under medical supervision, marijuana has
not been shown to have an accepted level of
safety. Furthermore, if marijuana is to be
investigated more widely for medical use,
information and data regarding the
chemistry, manufacturing, and specifications
of marijuana must be developed.

3. There must be adequate and well-
con trolled studies proving efficacy

DHHS states that no studies have been
conducted’ with marijuana showing efficacy
for any indication in controlled, large scale,
clinical trials.

To establish accepted me’dica~ use, the
effectiveness of a chug rrmst be established in
well-controlled, well-deaigned, well-
conducted, and well-documented scientific
studies, including studies performed in a
large nnmbar of patients (57 FR 10499, 1992).
To date, such studies have not been
performed. The small clinical trial studies
with limited patients and short duration are
not sufficient to establish medical nillity.
Studies of longer duration are needed to fully
characterize the drug’s efficacy and safety
profile. Scientific reliability must be
established in multiple clinical studie~.
Furthermore, anecdotal reports and isolated

¯ case reports are not adequate evidence to
support an accepted medical use of
marijuana (57 FR 10499, 1992). The evidence
from cfinical research mad reviews of earlier
clinical research does not meet this standard.

As noted, DHHS states that a limited
number of Phase I investigations have been
conducted as approved by the FDA. Clinical
trials, however, generally proceed in three
phases. See 21 C.F.R. 312.21 (2010i. Phase I
trials encompass initial testing in human
subjects, generally involving 20 to 80
patients. Id. They are designed primarily to
assess initial safety, tolerabiiity,
pharmacokinetics, pharmacodynamics, and
preliminary studies of potential therapeutic
benefit. (62 FR 66113, 1997). Phase 1I and
Phase IE studies involve successively larger
groups of patients: usually no more than
several hundred subjects in Phase II and
usually f~om several hundred to several
thonsand in Phase 1~. 21 C.F.R. 312.21.
These studies are designed primarily to
explore (Phase fi) and to demonstrate or
confn~n (Phase 1II) therapeutic efficacy and
benefit in patfents. (62 FR 66113, 1997). No
Phase E or Phase llI studies of marijuana
have been conducted. Even in 2001, DHHS
acknowledged that there is "suggestive
evidence that marijuana may have beneficial
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therapeutic effects in relieving spastici~y
assoclaled with multiple sc]eroMs, as an
analgesiq, as an antiemetic, as mu appetite
stimulant and as a bronchodilator." (66 FR
20038, 2001). But there is still no data from
adequate and well-controlled clinical trials
that meets the requisite standard to warrant
raschednling.

DHHS states in a published guidance that
it is committed to providing "research-grade
marijuana for studies that are the most likely
to yield usable, essential data" (DHHS, 1999).
DHHS states that the opportnnity for
scientists to conduct clinical research with
botanical marijuana has increased due to
changes in tim process for obtaining botanical
marijuana from N]]3A, the only legitknate
source of the drug for research in the United
States. It further states that in May i999,
DHHS provided guidance on the procedures
for providing research-grade marijuana to
scientists who intend to study mariiuana in
scientifically valid investigations and well-
controlled clinical trials (DHHS, 1999).

4. The drug most be accepted by qualified
experts

A material conflict of opinion among
experts precludes a Fmdlng that marijuana
has been accepted by qualified experts (57 FR
10499, 1992). DHHS states.that, at this time,
it is clear that there is not a consensus ef
medical opinion concerning medical
applications of marijuana, even under
conditions where its use is severely
restricted. DHHS also concludes that, to date,
research on the medical use of marijuana has
not progressed m the point that marijuana
can be considered to have a "currently
accepted medical use" or a "currently
accepted medical use with severe

5. The scientif!’c evidence must be widely
available

DHHS states that the scientific evidence
regarding the safety or efficacy of marijuana
is typically avMlable only in summarized
form, such as in a paper published in the
medical literature, rather than in a raw data
format. As such, there is no epportmfity for
adequate scientific scruffny of whether the
data demonstrate safety or efficacy.
Furthermore, as stated before, there have
only been a limlted number of small clinical
~rials and no controlled, large-scale clinical
~ia]~ have been conducted with marijuana
on its efficacy for any indications or its
safety.

In summary, from DHHS’s statements on
the five cited elements required to make a
determination of "currently accepted medical
use" for marijuana, DEA has deter~nined that
none has been fulfilled. A complete scientific
analysis of all the chemical components
foqnd in marijuana is still missing. There has
been no NDA-qnality study that has assessed
the efficacy and full safety profile of
marijuana for any medical use. At tins time,
it is clear that there is not a consensus of
medical opinion concerning medical
applications of marijuana. To date, research
on the medical use of marijuana has not
progressed to the point that merijnana can be
considered to have a "cuzrently accepted
medical use" or even a "currently accepted

medical use with severe restrictions." 21
U.S.C. 812(b)(2)(B)). Additionally, sqienfific
evidence as to the safety or efficacy of
mariinana is not widely available.

" PeStioner’s claim of increased
recognition by health core professionals and
the medical community, including t~e
Institute of Medicine (IOM)

The petitioner states (pg. 15 line 2),
"Cannabis’s accepted medical use in the
United States is increasingly recogn~ed by
healthcare professionals and the medical
community, including the Institute of
Medicine."

DHHS describes that in February 1997, a
National Institutes of Health ~qlH)-sponsored
workshop analyzed available scientific
evidence on the potential utility of
marijuana. In March 1999, the Institute of
Medicine (IOM) issued a detailed report on
the potential medical utility of marijuana.
Both reports concluded that there need to be
more and better studies to determine
potential medical applications of marijuana,
The IOM report also recommended that
clinicai trials should be conducted with the
goal of developing safe delivery sysmms
[NIH, 1997; IOM, 1999).

DEA notes that in its recommendations, ~he
1999 IOM repor~ states,
If there is any future for marijuana as a
medicine, it lies in its isolated components,
the cannabinoids and their synthetic
deAvatives. Isolated cannabinoids will
provide more reliable effects than crude plant
mixtures. Therefore, the purpose of clinical
trials of smoked marijuana would not be to
develop marijuana as a licensed drug but
rather to serve as a First step toward the
development of nensmoked rapid-onset
ca~uabinoid delivery systems.

Thus, while the IOM report did support
further research into therapeutic uses of
cmanabinoids, the IOM report did not
"’recognize ma~]u an a " s accepted medical
use" but rather the potential therapeutic
utility of cannahinoids.

DEA notes that the lists presented by the
petitioner {pg. 16-18} of "OrganizaNans
Supporting Access to Therapeutic Cannabis"
(emphasis added) and"[OrganLzations
Supporting] No Crim~al Penalty" contain a
majority of organizations that do not
specifically represent medical professionals.
By ~ontrast; the petitioner also provides a list
of "Organizations Supporting Research on
the Therapeutic Use of Ca~mabis" (emphasis
added), which does contain a majority of
organizations specifically representing
medical professionals.

The petitioner discusses (pg. 20, line 11)
the results of a United States survey
presented at the annual meeting of the
American Society of Addiction Medicine,
and states that the study’s results,
indicate that physicians are divided on the
medical use of cannabis (Renters of 23 April
2001}. Researchers at Rhode Island Hospital
in Providence asked 960 doctors about their
attitude towards the statement, "Doctors
should be able to legally prescribe marijuana
as medical therapy." 36 percent of the
responders .agreed, 38 percent disagreed and
26 percent were neutral.

DEA notes that the results of the study,
later published in fnl] (Charuvas~ra et el.,

2005) show that a slight majority of medical
doctors polled were opposed to the
legalization of medical prescription of
marijuana. This supports the finding that
there is a material conflict of opinion among
medical professionals.
. ¯ Patients’ experience in which they
reported benefits from smoking mari]uano
(Exh. C, Sectio~ I(3), pg. 22);

Under the petition’s section C. I. 3., the
petitioner proposes both anecdotal self-
reported effects by patients and clinical
studies. The petitioner states (pg, 22, line
[...] an increasing number of patients have
collected experience with cannabis. Many
reported benefits from its use. Some of this
experience has been confirmed in reports and
clinical investigations or stimulated clinical
research that confirmed these patients’
experience on other patients suffering from
the same disease.

Anecdotal self-reported effects by patients
are not adequate evidence for the
determination of a drug’s accepted medical
use. DEA previously ruled in its final order
denying the petition of the National
Organization fur Refurm of Marijuana Laws
[NORML) to reschednle marijuana from
Schedule I to Schedule ]I of the Controlled
Substances Act (57 FR 10499, 1992) that,
Lay testimonials, impressions of physicians.
isolated case studies, random clinical
experience, reports so lac&ing in details they
cannot be scientifically evaluated, and all
other forms of anecdotal proof are entirely
~rrelevant.

DEA further explained in the same ruling
that,
Scientists call [stories by marijuana users
who claim to have been helped by the drug]
anecdotes. They do not accept them as
reliable proofs. The FDA’s regulations, for
example, provide that in deciding whether a
new drug is a safe and effec~ve medicine,
"isolated case reports will not be
considered." 21 CFR 314.126(e). Why do
scientists consider stories from patients and
their doctors to be unreliable?

First, sick people are not objective
scientific observers, especially when it comes
to their own health. [...] Second, most of
the stories come from people who took
marijuana at the same thne they took
prescription drngs for their symptoms. [...]
Third, any mind-altering drag that produces
euphoria can make a sick person think he
feels better. [...] Fourth, long-time abusers
of:marijuana are not immune to illness.

[...] Thanks to scientific advances and to
the passage of the Federal Food, Drug and
Cosmetic Act (FDCA) in 1906, 21 U.S.C. 301
et seq., we now rely on rigorous scientific
proof to assure the safety and effectiveness of
new drugs. Mere stories are not considered
an acceptable way to judge whether
dangerous ’drugs should be used as
medicines.

Thus, patients’ anecdotal experiences with
marijuana are not adequate evidence when
evaluating whether marijuana has a currently
accepted medical use,

In summary, maijuana contains some 483
natural constituents and exists in several
forms, including dried leaves and flowering
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tops, hashish and hashish oil. It is generally
smoked as a cigarette. Research with
mariiuana is being conducted in humans in
the United States under FDA-authorized
applications, and using roarijuana cigarettes
provided by N]DA. Adequate studies have
not been published to support the safety and
efficacy of roarijuana as a medicine. No NDA
for roarijuana has been submitted to the FDA
for any indication and thus no medicinal
product containing botanical cannabis has
been approved for marketing. DEA notes that
state laws do not establish a currently
accepted roedics] use under federal law.
Furthermore, DEA previously ruled that
anecdotal self-reported effects by patients are
not adequate evidence of a currently
accepted medical use under federal law. A
material conflict of opinion among experts
precludes a’finding that marijuana has been
accepted by qualified experts. At present,
there is no consensus of roedical opinion
concerning roedical applications of
marijuana. In short, the liroited number of
clinical tria~s involving marijuana that have
been conducted to dare--none of which have
progressed beyond phase I of the three
phases needed to deroonstrate safety and
efficacy for purposes of FDA approval--fails
by a laige measure to provide a basis for any
alteration of the prior conclusions made by
HHS and DEA (in 1992 and in 2001} that
marijuana has no currently accepted roedical
use in trealnxent in the United States.

FACTOR 4: 1TS HISTORY AND CURRENT
PATTERN OF ABUSE

Mariiuana use has been ~elatively stable
froro 2002 to 2009, and it continues to be the
most widely used illicit drug. According to ¯
the NSDUH, there were 2.4 million new users
(6,000 initiates per day) in 2009 and 16.7
million current (past month) users of
roarijuana aged 12 and older. Past month use
of roariiuana was statistically signiIicantly
higher in 2009 (16.7 million) than ~n 2008
(15.2 million), according to NSDUH. An
estimated 104.4 million Americans age 12 or
older had used marijuana or hashish in their
lifetime and 28.5 mLllion had used it in the
past year. In 2008, most (62.2 percent} of the
2.2 mi]linn new users were less than 18 years
of age. In 2008, marijuana was used by 75.7
percent of cm~ent illicit drag users and was

¯ the only drug usedby 57.3 percent of these
users. In 2008, among past year marijuana
users aged 12 or older, 15.0 percent used
marijuana on 300 or more days within the
previn,4s 12 months. This translates into 3.9
million people using marijuana on a daily or
almost daily basis over a 12-roonth period. In
2008, among past roonih ro~riiuana users,
35.7 percent [5.4 million) used the drug on
20 or more days in the past month.

Marijuana is also the illicit drag with the
highest rate of past year dependence or
abuse. According to the 2009 NSDUtI repoA,
4.3 nnllinn persons were classified with
marijuana dependence or abuse based on
criteria specified in the Diagnostic and
Statistical Manna] of Mental Disorders, 4th
edition (D SM-IV).

According to the 2010 Monitoring the
Future (MTF) survey, roarijuana is usedby a
large percentage of American youths. Among
students sm-veyed ".m 2010,.I7.3 percent of

eighth graders, 33.4 percent of tenth graders,
and 43~8 percent of twelfth graders reported
liter%me use (i.e., any use in their )Sfetiroe) of
roarijuana. In addition, 13.7, 27.5 and 34.8
percent of eighih, tenth and twelfth graders,
respectively, reported using roarijuana in the
past year. A number of high-schoolers
reported daily use in the past month,
Including 1.2, 3.3 a~d 6.1 percent of eighth,
tenth and twelfth graders, respectively.

The, prevalence of marijuana use and abuse
is also indicated by criminal investigations
for which drug evidences were analyzed in
DEA and state laboratories. The National
Forensic Laboratory. System (NFL1S), which
compiles information on exhibits analyzed in
state and local law enforcement ]aboratorias,
showed that marijuana was the most
frequently identified drug froro January 2001
through December 2010: In 2010, marijuana
accounted for 36.3 percent (464,059) of all
drug exhibits in N~LIS. Similar findings were
reported by the System to Retrieve
¯ Information from Drag Evidence (STR~E), a
DEA database which compiles information
on exhibits analyzed in DEA laboratories, for
the same reporting period. From Januazy
2001 through December 2010, marijuana was
the roost frequently identified drug. ].u 2010,
there were 11,293 marijuana exhibits
associated with 7,158 law enforcement cases ~
represonting 16.7 percent of all exhibits in
STRIDE.

The high consumption of marijuana is
being fueled by increasing amounts of
doroestically grown marijuana as well as
increased amounts of foreign source
roarijuana being illicitly smuggled into the
United States. In 2009, the Domestic
Cannabis Eradication and Suppression
Prograro (DCE/SP} reported that 9,980,038
plants were eradicated in outdoor cannabis
cultivation areas in the United States. Major
domestic outdoor cannabis cultivation areas
were found in California, Kentucky;
Tennessee and Hawaii. Significant quantities
of roarijuana were also eradicated from
indoor cultivation operations. There were
414,604 indoor plants eradicated in 2009
compared to 217,105 eradicated in 2000.
Most foreign-source marijuanh smuggled into
the United States enters through or between
points of entry at the United States-Mexico
border. However, drug seizure data show that
the amount of marijuana smuggled into the
United States froro Canada via the United
States-Canada border has risen to a
significant level. In 2009, the Federal-wide
Drug Seizure System (FDSS} reported
seizures of 1,910,60o kg of marijuana.

While most of the marijuana available in
the domestic drug markets is lower potency
commercial-grade marijuana, usually derived
froro outdoor canmabis grow sites in Mexico
and the United States, an increasing
percentage of the available roarljuana is high
potency marijuana derived froro indoor,
closely controlled camxabis cultivation in
Canada and the United States.’The rising
prevalence of high potency marijuana is
evidenced by a nearly two-fold increase in
average potency of tested roarijuana samples,
froro 4.87 percent AP-THC in 2000 to 8.49
percent AS-THC in 2008.

In summary, roarijuana is the most
commonly used illegal drug in the United

States, and it is used by a large percentage
of American high-schoolers. Marijuana is the
most frequently identffded drug in state, local
and federal forensic laboratorieS, with
increasing amounts both of domestically
grown and of illicitly sronggIed marijuana.
An observed increase in the potency of
seized roarijuana also raises concerns.

FACTOR 5: THE SCOPE, DURATION, AND
SIGNIFICANCE OF ABUSE

Abuse of marijuana is widespread and
significant. Dt-]HS.presented data from the
NSDUH, and DEA has updated this
information. As previously noted, according
to the NSDUH, in 2009, an estimated 104.4
million Americans age 12 or older had used
marijuana or hashish in their lifetime, 28.5
million had used it in the past year, and 16.7
million (6.6 percent) had used it in the past
roonth. In 2008, an estimated 15.0 percent of
past year marijuana users aged 12 or older
used marijuana on 300 or more days within
the past 12 months. This translates into 3.9
million persons using roarijuana on a daily
or almost daily basis over a 12-month period.
In 2008, an estimated 35.7 percent (5.4
mil]J, on) of past mouth marijuana users aged
12 or older used the "drug on 20 or more days
in the past month (SAMHSA, NSDUH and
TEDS). Chronic use of roarijuana is
associated with a number of health risks (see
Factors 2 and

Marijuana’s widespread availability is
being fueled by increasing marijuana
production doroestically and increased illicit
iroportation from Mexico and Canada.
Domestically both indoor mrd outdoor grow
sites have been encountered. In 2009, nearly
10 million roarijuana plants were seized froro
outdoor grow sites and over 410,000 were
seized froro indoor sites for a total of over I0
"million plants in 2009 compared to about 2.8
million plants in 2000 (Domestic Cannabis
EradicafionlSnppressinn Program). An
increasing percentage of the available
roariiuana being trafficked in the United
States is higher potency roarijuana derived
from the indoor, closely controlled
cultivation of roarijuana plants in both the
US and Canada (Domestic Cannabis
Eradication/Suppression program} and the
average percentage of A~-THC in seized
roarijuana increased almost two-fold from
2000 to 2008 (The University o£Mississippi
Potency Monitoring Proiect). Additional
studies are needed to clarify the impact of
greater potency, but DEA notes one study
showing that higher levels of AP-THC in the
body are associated with greate~ psychoactive
effects (Harder and Rintbrock,’ 1997), which
can be correlated with higher abuse potential
(Chait and B~e, 1994).

Data froro TEDS show that in 2008, 17.2
percent of all admissions were for primary
marijuana abuse. In 2007, more than half of
the drug-related trea~:ment admissions
involving individuals under tt~e age of 15
(60.8 pement) and more than half of the drug-
related treatment admissions involving
individuals 15 to 19 years of age (55.9
percent), were for primary mariiuana abuse.
In 2007, among the marijuana]hashish
admissions (286,194), 25.1 percent began
using marijuana at ago 12 or younger.

In summary, the recent statistics from these
various surveys and databases show that
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marijuana continues to be the most
commonly used illicit drug, with significant
rates of heavy use and dependence in
teenagers and gdn]ts.

The petitioner states, "The use and abuse
of cannabis has been widespread in the
United States since national drug use surveys
began in the 1970s. A considerable number
of cannabis users suffer from problems that
meet the criteria for abuse. However, the
large majority of cannabis users do not
experience any relevant problems related to
their use." (pg. 4, line 31).

Petitioner acknowledges that a
considerable number of cannabis users suffer
from problems that meet the criteria for
abuse. DEA provides data under this Factor,
as well as Factors 1, 2, and 7, that support
this undisputed issue. Briefly, cnrraut data
s.uggest that marijuana use produces adverse
effects on the respiratory system, memo~
and learning. Marijuana use is associated
with dependence and addiction. In addition,
large epiden~ological studies indicate that
marijuana use may exacerbate symptoms in
individuals with schizophrenia, and may
precipitate schizophrenic disorders in those
individuals Who are vulnerable to deve]opiug
psychosis.

FACTOR 5: WHAT, IF ANY, RISK TF[ERE IS
TO THE pUBLIC HEALTH

The risk marijuana poses to the public
health may manifest itself in many ways.
Marijuana use may affect the physical and/
or psychological functioning of an individual
user, but may also have broader public
impacts, for example, from a marijuana-
impaired driver. The impacts of mariiuana
abuse and dependence are more disruptive
for an abuser, but also for.the abuser’s family,
frien~ds, work environment, and society in
general. Data regarding marijuana health
risks are available from many sources,
including forensic laboratory analyses, crime
laboratories, medical examiners, poison
control centers, substance abuse treatment
centers, and the scientific and medical.
literature. Risks have been associated with
both acute and chronic marijuana use,
including risks for the cardiovascular and
respiratory systems, as well as risks for
mental health and cognitive function and
risks related to prenatal exposure to
marijuana. The risks of marijuana use and
abuse have previously been discussed in
terms of the scientific evidence of its
pharmacological effects on physical systems
under Factor 2. Below, some of the risks of
marijuana use and abuse are discussed in
broader terms of the effects on the individual
user and the public f~om acute and chronic
use of the drug.

Risks Associated with Acute Use of
Marijuana

DHHS states that acute use of marijuana
impairs psychomotor performance, including
performance of complex tasks, which makes
it inadvisable to operate motor vehicles or
heavy equipment after using marijuana
(Ramaekers eta/., 2004). DHHS further.
describes a study showing that acute
administration of smoked marijuana impairs
performance on tests of learn~g, associative
processes, and psychomotor behavior (Block

eta!., 19921. DHHS also describes studies
showing that administration to human
volunteers of A°-THC in a smoked marijuana
cigarette produced impaired perceptual
motor speed and accuracy, two skills that are
critical to driving ability (Kurzthaler et o1.,
1999] and produced increases in
disequilibrium measures, as well as in the
latency in a task of simulated vehicle
braking, at a rate comparable to an increase
in stopping distance of 5 feat at 60 mph
(Liguori et el., 1998).

The petitioner states that (pg., 65, line 10),
"Although the abfllty to perform c6mplex
cognitive operations is assumed to be
impaired following acute marijuana smoking,
complex cognitive performance after acute
marijuana use has not been adequately
assessed under experimental conditions." As
described above, DHHS presents evidence of
mariiuana’s acute affects on complex
cognitive tasks.

DHHS states that dysphoria and
psychological distress, including pr~longod
anxiety reactions, are potential responses in
a minority of individuals who use marijuana
(Haney et of., 19991. DEA notes reviews of
studies describing }hat soma users report
unpleasant psychological r6actions. Acute
anxiety reactions to cannabis may include
restlessness, depersonalization, daraalizarion,
sense of loss of control, fear of dying, panic
and paranoid ideas (see reviews by Thomas,
1993 and Weil, 1970).

DEA notes a review of studies showing that
the general depressant effect of moderate to
high doses of cannabis might contribute to
slowed reaction times, inability to maintain
concentration and lapses in attention (see
review by Chait and Pierri, 1992). The review
suggests that irene motor control and manual
dexterity are generally adversely affected
although simple reaction time may or may
not be. DEA also notes studies showing that
choice or complex reaction time is more
likely to be affected, with reaction time
consistently increasing with the difficulty of
the task (e.g., Block and Wittenbom, 1985).

DEA also notes additional studies showing
marijuana use interferes with the ability to
operate motor vehicles. Studies show that
marijuana use can cause impairment in
driving (Rabba and O’Hanlon, 1999}. The
National Highway Traffic Safety
Admkfistration (NHTSA) conducted a study
with the Institute for Htmaan
Psychopharmacolagy at Maastricht
University in the Netherlands (Robbe and
O’Hanlon, 1999) to evaluate the affects of low
and high doses of smoked Ag-THC alone and
in combination with alcohol on the following
tests: 1) the Road Tracking Test, which
measures the driver’s ability to maintain a
constant speed of 62 mph and a steady lateral
position between the boundaries of the right
lxaffic lane; and 2) the Car Following Test,
which measures a driver’s reaction times and
ability to maintain distance between vehicles
while driving 164 ft behind a vehicle that
executes a series of alternating accelerations
and decelerations. Mild to moderate
impairment of driving was observed In the
subiacts after treatment with marijuana. The
Study found that marijuana in combination
with alcohol had an additive effect resulting
in severe driving impairment.

DEA also notes a study by Badard and
colleagues [2007), which used a cross:
sectional, case-control design with drivers
aged 20-49 who were involved in a fatal
crash in the United States from 1993 to 2003.
Drivers were included if they had been tested
for the presence of cannabis and had a
confirmed blood alcohol concentration of
zero. Cases were drivers who had at least one
potentially tmsafe driving action recorded in
relation to the crash [e.g, speeding); controls
were driyers who had no such driving action
recorded. Authors calculated the crude and
adjusted odds ratios (ORs) of any potentially
unsafe driving action in drivers who tested
positive for cannabis but negative for alcohol
consumption. Five percent of drivers tested
positive for cannabis. The crude OR of a
potentially unsafe a~tion was 1.39 (99
percent CI = 1.21-1.59) for drivers who tested
positive for dannabis. Even at’tar controlling
for age, sex, and prior driving record, the
presence of cannabis remained associated
with a higher risk of a potentially unsafe
driving action (1.29, 99 percent CI = 1.11-
1.50). Authors of the study concluded that
dannabis had a negative effect on driving, as
predicted from various human performance
studies.

In 2001, estimates derived from the Unked
States Census Bureau and Monitoring the
Future show that approximately 600,000 of
the nearly 4 million United States high-
school seniors drive trader the influence of
mariiuana. Approximately 38,000 seniors
reported that they had crashed while driving
under the influence of marijuana in 2001
(MTF, 2001).

DEA further notes studies suggesting that
marijuana can affect the performance of
prints. Yeswavage and colleagues (1985)
evaluated the acute and delayed effects of
smoking one marijuana cigarette containing
1.9 percent Ae-THC (19 mg of Ag-THC) on the
performance of aLrcraft pilots, Ten subiects
were trained in a flight sknulator prior to
marijuana exposure. Flight simulator
performance was measured by the number of.
aileron (lateral control) and elevator (vertical
control] and throttle changes, the size of
these control changes, the distance off the
center of the runaway on landing, and the
average lateral and vertical deviation from an
ideal glldeslope and center line over the final
mile of the approach. Compared to the
baseline p~rformance, sign%ficant differences
occurred at 4.hours. Most importantly, at 24
hours after a sIngle marijuana cigarette, there
were significant impairments in the number
and size of aileron changes, size of elevator
changes, distance off-center on landing, and
vertical and lateral deviations on approach to
landing, lnterestiAg]y, despite these
performance deficits, the pilots reported no
significant subjective.awareness of their
impairments at 24 hours.

DEA notes a review of the contaminants
and adulterants that can be found in
mariiuana (MeParfland, 2002). In particular,
DEA notes that many studies have reported
contamination of both illicit and NIDA-
grown marijuana with microbial
contaminants, bactarial or fungal (McLaren et
al., 2008; McPariland, 1994, 2002;
Ungerleider et al., 1982; Taylor et aI., 1982;
Kuntp et el., 1983). In a studyby Kagen and
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colleagues (1983), fungi was found i~ 13 of
the 14 samples, and evidence of exposure to
Aspergillus fungi was found in the majority
of marijuana smokers (13 of 23), but only one
of the 10 c6ntrol participants. Aspergfllus
can cause aspergfllosis, a fatal lung disease
and DEA notes studies suggesting an
association between this disease and
cannabis smoking among patients with
compromised immune systems (reviewed in
McLaren et aL, 2008}. Other microbial
contaminants include bacteria such as
K]ebsiefla pneumaniae, salmonefla
ente_ritidis, and ~oup D Streptococcus
(Unger]erder et ~]., 1982; Kagen et el., 1983;
Taylor et el., 1982)r DEA notes reports that
Salmonella outbreaks have been linked to
marijuana (Taylor et a]., 1982, CDC, 1981).

l~sks Associated with Chronic Use e[
Marijuana

DHHS states that chronic exqposure to
marijuana smoke is considered to be
compm’able to tobacco smoke with respect to
increased risk of cancer and hmg damage.
DEA notes studies showin8 that marijuana
smoke contains several of the same
carcinogens and co-carcinogens as tobacco
smoke and suggasting that pre-cancaro~ts
lesions ~n bronchial epithelitm~ also seem to
be caused by long-term marijuana smelting
{Roth et el., 1998). DEA also notes the
publication of a recent case-control study of
lung cancer in adults (Aldington eta]., 2008),
~n which ~scrs reporLi~g over 50.5 ioLut-years
of exposure had a significantly Increased risk
of developing hmg cancer, leading the
study’s authors to conclude that ]ong-te~m
cannabis use increases the risk of hmg cancer
La young adults. In addition, a distinctive
marijuana withdrawal’ syndrome has been
identified, indicating that marijuana
produces physical dependence [Bndney et
al., 20041, as described in Factor 7.

DI-~S ~urther quotes the Diagnostic and
Statistical Man~l (DSM-IV-TR, 2OOO} of the
Ame~can Psychiatric Association, which
states that the consequences of cannabis
abuse are as follows=

[P]eriodlc cannabis use and intoxication
can interfere with performance at work or
school and may be physically hazardous in
situations such as driving a car. Legal
problems may occur as a consequence of
arrests for cannabis possession. There may be
arguments with spouses or parents ever the
pnssessiou of cannabis i~ the home or its use
in the presence of children. When
psychological or physical problems are
associated with cannabis in the context of
compulsive use, a di~guos~s of Cannabis
Dependence, rather than Cannabis Abuse,
should be considered.

Individuals with Cannabis Dependence
have compulsive use and associated
problems. Tolerance to most of the effects of
cannabis has been reported in individuals
who use cannabis chronically. There have
also been some reports of withdrawal
symptoms, but the# c]inical significance is
uncertain. There is some evidence that a
maiority of chronic users of cannabinoids
report histories of tolerance or withdrawal
a~d that these individuals evidence more
severe drug-tainted p~oblems overall.
Indrviduals with Cannabis Dependence may

use very potent cannabis throughout the day
over a period of months or years, and they
may spend several hours a day acquiring and
using the substance. This often interferes
with family, school, work, or recreationa!
activities. Individuals with Cannabis
Dependence may also persist in theLr use
despite knowledge of physical problems (e.g.,
chronic cough related to smoking) or
psychological problems (e.g., excessive
sedatinn and a decrease In goal:oriented
activities resulting from repeated use of high
doses).

In addition, DI-]I-IS states that marijuana .
use produces acute an~l chronic adverse
effects on the respiratory system, memory
and learning. Regular marijuana smoking
produces a nmnber of long-term pulmonary
consequences, including chronic cough and
sputnm (Adams and Martin, 1996), and
histopathologic abnormalities in bronchial
epithelium (Adams and Martin, 1996). DEA
also notes studies suggesting marijuana use
leads to evidence of widespread ah’way
inflammation and injury (Roth eta]., 1998,
Fliglel et al., 1997) and
immunohistochemical evidence of
dysregulated growth o f raspiratory epithelial
cells that may be precursors to lung cancer
(Baldwin eta/., 1997), In addition, very large
epidemiological studies indicate that
marijuana may increase risk of psychosis in.
vulnerable popul~tlous, i.e., individuals
predisposed to develop psychosis
(Andreasson et o]., 1987) and exacerbate
psychotic symptoms In individuals with
schizophrenia (Schiffman et el., 2005; Hall e(
a]., 2004; Mathers and Ghodse, 1992;
ThornJcroft, 1990; see Factor 2).

The petitioner cited "The Missouta ¯
Chronic Clinical Cannabis Use Study" as
evidence that long-term use of mariiuana
does not cause significant harm in patients
(Russo et aL, 2002). DEA notes that this
article describes the Case histories and
clinical examination of only four patients
that were receiving marijuana cigarettes from
the National Institute on Drng Abuse for a
variety of medical conditions. The number of
patients included in the study is not
adequate for this evaluation.

The petitioner states, "Studies have showm
the long-term use of cannabis to be safe. In
contrast to many other medicinal drugs, the
long-term use of cannabis does not harm
stomach, liver, kidneys and heart," (Exh. C,
Section II (10), pg. 66).

However, DHHS states that marijuana has
not been shown to have an accepted level of
safety for medical use. There have been no
NDA-qnality studies that have scientifically
assessed the full safety profile of marijuana
for any medical condition. DEA notes in
addition, as described above, the risks
associated with chronic marijuana use,
includ~g, as described in Factor 2, risks for
the cardiovascular and respiratory systems, .
as well as risks for mental health and
cognitive traction and risks related ~o ¯
prenatal exposure to marijuana.

Mari~uana as a "Gateway Drug"
A number of studies have examined the

widely held premise that mariiuana use leads
to subsequent abuse of other illicit drugs,
thus functioning as a "gateway drug." DHHS

discussed a 25-year study of 1,256 New
Zealand children, Fcrgusson et al. (2005),
which concluded that the use of marijuana
correlates to an increased risk of abuse of
other drags. Other studies, however, do not
support a direct causal relationship between
regular marijuana use and other illicit drug
abuse. DttHS cited the IOM report (1999),
which states that marijuana is a "gateway
drug" in the sense that its use typically
precedas rather than follows initiation of
other illicit drug use. However, as cited by
DHHS, the IOM states that, "it)here is no
conclusive evidence that the drug effects of
marijuana are causally linked to the
anbseqnant abuse of other illicit drugs."
DHHS noted that for most studies that test
the hypothesis that marijuana causes abuse of
harder drugs, the determInative measure for
testing this hypothesis is whether marijuana
leads [o "any drug Use" rather than that
marijuana leads to "drug abuse and
dependence’~ as defined by DSM-IV criteria.

FACTOR 7: ITS PSYCHIC OR
PHYSIOLOGICAL DEPENDENCE LIABILITY

DHHS states that many medications that
are not associated with abuse or addiction,
such as antidepressants, beta-blocksrs, and
centrally acting antihypartensive drugs, can
produce physiqal dependence and
withdrawal symptoms after chronic use.
However, psychological and physical
dependence of drugs that have abuse
potential are important factors contributing
to increased or continued drag taking. This
section provides scientiNc evidence that
marijuana causes physical and psychological
dependenc.e.

Physiological (Physical) Dependence in

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
administcation of an antagonist (American
Academy of Pain Mefiicine, American Pain
Society and American Society of Addiction
Medicine consensus document, 2091).

DHHS states that long-latin, regular use of
mariiuana can lead to physical dependence
and withdrawal following discontinuation as
well as psychic addiction qr dependence. ¯
The mariiuana withdrawal syndrome consists
of symptoms such as restlessness, irritability,
mild agitation, insomnia, EEG disturbances,
nausea, cramping and decrease in mood and
appetite that may resolve after 4 days, and
may requLre in-hospital treatrnant (Honey et
al., 1999). It is distinct and mild compared
to the withdrawal syndromes associated wlth
alcohol and heroin use (Budney eta/., 1999;
Honey etal., 1999). DF~ notes, that Budmey
eta]. (1999) examined the withdrawal
symptomatology in 54 chronic mariiuana
abusers seeking treatment fo~ their
dependence. The majority of the subjects (85
percent) reported that they had experienced
symptoms of at least moderate severity. Fifty
seven percent (57 percent) reported having
six or more symptoms of a least moderate
severitywhile 47 percent experienced four or
more symptoms rated as severe. The most
reported mood symptoms ~ssociated with the
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with&awal were irritabiIity, nervousness,
depression, and anger. Some of the other
behavioral characteristics of the marijuana
withdrawal syndrome were craving,
restlessness, sleep disruptions, strange
dreams, changes in eppetite, and violent
outbursts.

DHHS discusses a stddy by Lane and .
Phillips-Bnte (19981 which describes milder
cases of dependence including symptoms
that are comparable to those from caffeine
withdrawal, including decreased vigor,
increased fatigue, sleepiness, headache, and
reduced ability to wortc The marijuana
withdrawal syndrome has been reported in
adolescents who were admitted for substance
abuse treatment or in individuals who had
been given marijuana on a daily basis during

¯ research conditions. Withdrawal symptoms
can also he induced in animals following
admhnistration of a cannablnold antagonist
after chronic Ag-THC administration
(Maldonado, 2002; Bralvogel et el., 2003).
DHHS also discusses a study comparing
marijuana and tobacco withdrawal symptoms
in bin:cans (Vandrey et el., 2005) which
demonstrated that the magnitude and ffme
course of the two withdrawal syndromes are

DHHS states that a review by Budney and
colleagues (2004) of studies of cannabinoid
withdrawal, with a particular emphasis on
human studies, led to the recommendation
that the Diagnostic and Statistical Manual of
Mental Disorders (DSM) introduce a listing
for cannabis withdrawal. In this listing,
common symptoms would include anger or
aggression, decreased appetite or weight loss,
irritability, nerveusness/aiDdety, rasfleasness
and sleep difficulties including strange
dxeams. Less common symptoms/equivocal
symptoms would include chills, depressed
mood, stomach pain, shakiness and sweating.

Psychological Dependence in Humans
In addition to physical dependence, DHHS

states that long-ters~ reguIar use of marijuana
can lead to psychic addiction or dependence.
Psychological dependence on marijuana is
defined by the American Psychiatric
Association in the DSM-1V and cited by
DHH&

The Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) is published by
the American’ Psychiatric Association (2000),
and provides diagnostic criteria to improve
the reliability of diagnostic judgment of
mental disorders by mental health
professionals. DSM-W currently defines
"Cannabis Dependence" (DSM-1V diagnostic
category 304.30) as follows:

Cazmabis dependence: A destructive
pattera of cannabis use, leading to clinically
significant impa~_rment or distress, as
manifested by three (or more) of the
following, occurring when the cannabis use
was at its worst:

1. Cannabis tolerance, as defined by either
of the f~llowing:

a. A need for markedly increased amounts
of cannabis to achieve intux~cafion,

b. Markedly diminished effect with
continued use of the same amount of
cannabis.

2. Greater use of cannabis than intended:
Cannabis was often taken in larger amounts
or over a longer perlod’than was intended.

3. Unsuccessful efforts to cut down or
control cannabis use: Persistent desire or
unsuccessful efforts to cut down or control
cannabis use.

4. Great deal of time spent in using
cannabis, or recovering from hangovers.

5. Cannabis caused reduction in social,
occupational or recreational activities:
Important social, occupational, or
recreational activities given up er reduced
because of cannabis use.

6. Continued using cannabis despite
knowing it caused significant problems:
Cannabis use is continued despite knowledge
of having a persistent or recurrent physical
or psychological problem that is likely tOhave been worsened by cannabis.

In addition, the DSM-IV added a specifier
to this diagnostic by which it can be with or
without physiological (physical) dependence.

DEA notes additional clinical studies
showing that frequency of Ag-THC use (most
often as marijuana) escalates over time.
Individuals increase the number, doses, and
potency of marijuana cigarettes. Several
studies hhve reported that,patterns of
marijuana smoking and increased quantity of
marijuana smoked were related to social
context and drag availability (Kelly et el.,
1994; MendoIsan and Mello, 1984; MeIlo,
1989).

DEA further notes that Budney etal. (1999)
reported that 93 percent of marijuana-
dependent adults seeldng treatment reported
experiencing mild craving for marijuana, and
44 percent rated their past craving as severe.
Craving for n~rijuana has also been"
documented in marijuana users not seeking
treatment (Haishman etal., 2001). Two
hundred seventeen marijuana users
completed a 47-item Marijuana Craving
Questionnaire and forms assessing
demograp]fics, drag use history, marijuana-
quit attempts and current mood. The results
Indicate that craving for marijuana was
characterized by 1) rite Laability to control
marijuana use (eempulsivity); 2) the use of
n~ijuana in anticipation of relief from
withdrawal or negative mood (emotionallty);
3) anticipation of positive outcomes f~om
smoking marijuana (expectancy); and 4)
intention and planning to use marijuana for
positive outcomes (purposefulness).

In summary, long-term, regular use of
mariiuana can lead to physical dependence
and withdrawal following disconfinnation as
well as psychic addiction or dependence.

FACTOR 8: I,VI-IETHER THE SUBS’lANCE IS
AN IMMEDIATE PRECURSOR OF A
SUBSTANCE ALREADY CONTROLUED
UNDER THE CSA

Marijuana is no~.an inxmediate precursor of
any controlled substance.

DETERMINATION
After consideration of the eight factors

discussed above and of DHHS’s
recommendation, DEA finds that marijuana
meets the three criteria for placing a
substance in Schedule I of the CSA under 21
U.S.C. 81203)(1):

1. Mari~ana has a bigh potential fur ab~se
Marijuana is the most highly abused and

trafficked illicit substance in the United
States. Approximately 16.7 million

individuals in the United States (6.6 percent
of the United States population) used
marijuana monthly in 2009. A 2009 national
survey that tracks drug use trends among

¯ high school students showed that by 12th
grade; 32.8 percent of students reported
having used marijuana in the past year, 20.6
percent reported using it in the past mouth,
and 5.2 percent reported having used it daily
in the past month. Its widespread availability
is being fueled by increasing mariiuana
production domestically and increased
trafficking from Mexico and Canada.

Marijuana has dose-dependent reinforcing
effects that encourage its abuse, Both clinical
and preclirdcal studies have clearly
demonstrated that marijuana mad its
principle ~sychoactive constituent, A~-THC,
possess the pharmacological attributes
associated with drugs of abuse. They
function as discriminative st;tutti and as
positive reinforcers to maintain drug use and
drag-seeking behavior.

Significaat numbers of chronic users of
marijuana seek substance abuse treatment.
Compared to all other specific drugs
included in the 2008 NSDUH survey,
marijuana had the highest levels of past year
dependence and abuse.

2. Marijuana has no currently accepted
medical use in treatment in the United States

DHHS states that the FDA has not
e}ralnated nor approved an NDA for
marijuana. The long-established factors
applied by DEA for determining whether a
drug has a "currently accepted medical use,
under the CSA are as follows. A drug w~lI be
deemed to have a currently accepted medical
use for CSA purposes only if all of the
following five elements have been satisfied:
As set forth below, none of these elements
has been fulfilled:

i. The drug’s chendstry must be know~ and
reproducible

Although the structures of many
cannabinoids fonnd in marijnana have been
characterized, a complete scientific analysis
of all the chemical components found in
marijuana has not been conducted.
Furthermore, many variants of the marijuana
plant are fotmd due to its own genetic
plasticity and human manipulation,

iL There must be adequate safety studies
Safety studies for acute or cub-chronic

administration of marijuana have been
carried out through a limited number of
Phase I clinical investigations approved by
the FDA, but there have been no NDA-qnality
studies that have scientifically assessed the
full safety profile of marijuana for any
medical condition. Large, controlled studies
have net been conducted to evaluate the risk-
benefit ratio of marijuana us~, and any
potential benefits attributed to marijuana use
cma’ently do not outweigh the known risks.

iii. There must be adequate and well-
controlled Stud3"es proving efficacy.

DHFIS stat~s that there have been no NDA-
quality studies that have scientifically
assessed the ef~cacy of marijuana for any
medical condition. To establish accepted
medical use, the effectiveness of a drug must
be established in weil-controlled, well-
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designed, well-condncted, and wall-
docmnented scient~c stndies, incinding
studies performed Jn a large number of
patients. To date, snch stffdies have not been~

performed for any in.cations.
Small clinical ffial s~udles with linfited

patients and short duration are not sufficient
to establish medical nfility. Studies of longer
duration are.needed to fully characterize the
drug’s ef~cacy and safety pmBle. Scienfflfic
reliability must be established in multiple
clinical studies. Anecdotal reports and
isolated case reports are not sufficient
evidence to support an accepted medical use
of marijuana. The evidence from clinical
research and reviews of earlier clinical
research does not meet the requisite
standards.

iv. The dmg mnst be eccepfed by qualified
experts

At this time, it is clear that there is no
consensus of opinion among experts
concerning medical applications of
marijuana. To date, research on the medical
use of marijnana has not progressed to the
point that madjnana can be considered to
have a "currently accepted medical use" or
a ’/currently accepted medical nee with
severe restricl~ons.

v. The scientific evidence must be ~dely
evailoble

DHHS states that the scientific evidence
regkrding the safety and efficacy of marijuana
is typically available only i~ smnmarized
form, such as in a paper published in the
medical literature, rather than in a raw data
format. In addition, as noted, there have only
been a limited number of small clinical trials
and no controlled, large scale, clinical trials
have been conducted with masijnana on its
efficacy for any indications or its safety.

3. There is a lack of accepted safety for use
of marijuana under medical s~pervision

At present, there are no FDA-approv6d
marijuana products, nor is marijuana under
NDA evaluation at the FDA for any
~ndication. Mariinana does not have a
currently accepted medical use in treatment
in the Urfited States or a currently accepted
medical use with severe restrictions. The
Center for Medicinal Cannabis Research in
California, among others, is conducting
research with marijuana at the 1ND level, but
these studies have not yet progressed to the
stage of submitting an NDA. Current data
suggest that mariiuana use produces adverse
effects on the respiratory system, memory
and learning, Mariiuana use is associated "
with dependence and addiction, in addition,
very large’epidemiological stndies indicate
that marijuana use may be a causal factor for
the development of psychosis in individuals
predisposed to develop psychosis and may
exacerbate psychotic symptoms in
individnals with sahizoph~enim Thns, 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, in
sum, at present, masiiuana lacks an
acceptable ]evel of safety even under medical
supervision.
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