Cannabidiol (CBD)
Basis for the Recommendation
to Place in Schedule V of the CSA

B. Evaluating CBD Under the Eight Factors
This section presents the current scientific and medical information about CBD under the
eight factors that must be considered pursuant to section 20 I (c) of the CSA.
1. ITS ACTUAL OR RELATIVE POTENTIAL FOR ABUSE

The first factor the Secretary must consider is the actual or relative potential for abuse of
CBD. The term "abuse" is not defined in the CSA. Since CBD has not been approved by
FDA for therapeutic use in the United States, or approved in any other country,
information on actual abuse ofCBD is limited. The legislative history of the CSA
suggests that the following criteria are applicable when determining whether a particular
drug or substance has a potential for abuse.
a) Individuals are taking the substance in amounts sufficient to create a hazard to
their health or to the safety of other individuals or to the community;
b) There is significant diversion of the drug or substance from legitimate drug
channels;
c) Individuals are taking the substance on their own initiative rather than on the
basis of medical advice from a practitioner licensed by law to administer such
substance; and
d) The substance is so related in its action to a substance already listed as having
a potential for abuse to make it likely that it will have the same potential for
abuse as such substance, thus making it reasonable to assume that there may
be significant diversions from legitimate channels, significant use contrary to
or without medical advice, or that it has a substantial capability of creating
hazards to the health of the user or to.the safety of the community.4
CBD is a new molecular entity and thus has not been marketed in the United States or
any other country. It is not currently available for medical treatment, has not been
diverted from legitimate sources, and individuals have not taken the substance in amounts
sufficient to create a hazard to public health and safety. Therefore, criteria (a), (b), and
(c) do not apply; (d) is the only known relevant criterion that applies to CBD.
Although CBD is a cannabinoid, it does not have affinity for cannabinoid receptors (or
other sites in the brain). In a rat drug discrimination study, CBD did not generalize to
THC, a cannabinoid that, in its various forms or drug product formulations, is controlled
4 Comprehensive Drug Abuse Prevention and Control Act of 1970, H.R. Rep. No. 91-1444, 91st
Cong., Sess. 1 (1970), reprinted in 1970 U.S.C.C.A.N. 4566, 4603.
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in Schedules I, II and III. This lack of generalization suggests CBD does not have
cannabinoid-like effects. It also does not produce cannabinoid-like responses in the
tetrad test with rats. In a separate drug discrimination study, CBD did not generalize to
midazolam, a Schedule IV sedative. CBD is not self-administered by rats, suggesting
that it does not have sufficiently rewarding properties to induce reinforcement. In a
human abuse potential (HAP) study with CBD, there were slight but statistically
significant increases in positive subjective responses after administration of high and
supratherapeutic doses of CBD. These responses were just outside the acceptable
placebo range, and were much less than those produced by the two positive control drugs:
THC (Schedules I, II, and III) and alprazolam (Schedule IV). CBD also does not appear
to produce physical dependence.
For these reasons, CBD does not appear to have abuse potential under the CSA.
2. SCIENTIFIC EVIDENCE OF ITS PHARMACOLOGICAL EFFECTI IF KNOWN

The second factor the Secretary must consider is the scientific evidence of the
pharmacological effects of CBD.
Neurochemical Activity of CBD (In Vitro Studies)
Receptor Binding Studies
In receptor binding studies with CBD, there was no significant affinity of CBD for
cannabinoid (CBI or CB2) sites. There was also no significant affinity of CBD for other
sites associated with abuse potential: opioids (mu, kappa, or delta), GABA/
benzodiazepine, dopamine (DI or 02), serotonin (IA, IB, 2A, 3, SA, 6, or 7),
NMDA/glutamate, channels (calcium, potassium, sodium, or chloride), or transporters
(dopamine or norepinephrine). CBD also did not have significant affinity for sites that
are not associated with abuse potential: acetylcholine (muscarinic or nicotinic),
adenosine, norepinephrine (alpha or beta), histamine, and neurokinin. CBD inhibits the
transient receptor potential cation channel subfamily M member 8 (TRPM8) channel and
activates TRPVI, TRPV2, TRPV3, and STRPV4 and TRPAI channels, but it is unclear
how this activity might contribute to the behavioral effects of CBD. These receptors are
not currently associated with abuse potential.
Central Nervous System Effects
Animal Behavioral Effects
The animal behavioral effects of CBD were determined through general behavioral
studies in mice and rats, evaluating whether CBD produces CNS activity, as well as
through studies to determine if CBD produces abuse-related CNS activity using the tetrad
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AE reports for CBD-containing products are entered into the FAERS database when
received by FDA. Importantly, the FAERS database is designed to capture AE reports for
FDA-approved products. Since CBD is not an FDA-approved product, FAERS reports
may instead be received from manufacturers of approved co-suspect products, or from
health professionals or consumers with unapproved CBD as the primary suspect drug. It
is not known if FAERS would capture serious, rare, or new toxicity of CBD, given that it
is not an FDA-approved product. Other general FAERS limitations include the lack of
certainty that the reported event was caused by the product. FDA does not require that a
causal relationship between a product and event be proven, and reports do not always
contain sufficient detail to properly evaluate an event. Further, FDA does not receive
reports for every AE or medication error that occurs with a product. Many factors can
influence whether an event will be reported, such as the time a product has been marketed
and publicity about an event.
OSE identified 83 FAERS cases in which AEs were reported with CBD as a suspect
drug. Most of these cases were reported in 2017. The source of CBD was reported in 34
of the cases, where in all 34 cases CBD was provided in clinical trials, while for the
remaining 49 cases the exact source could not be determined. The most frequently
reported reason for use of CBD was treatment of epilepsy/seizure conditions and the most
frequently reported concomitant medications were anticonvulsants, which are often
recognized drugs of abuse that are controlled in Schedules II, IV, and V.
The most frequently reported AE preferred term (PT) was drug interaction. Clobazam
(Schedule IV) was the most frequently reported concomitant medication used with CBD,
and increased plasma levels of clobazam was the most frequently reported drug-drug
interaction outcome.
OSE identified 5 5 cases reporting specific abuse-misuse PTs with CBD use, but none
appear to provide convincing evidence of abuse potential. There were no euphoria
related terms in the review, except for one patient with pre-existing schizoaffective
disorder who experienced visual hallucinations after using a product reportedly
containing a mixture of CBD and dronabinol. Since dronabinol (Schedules I, II, and III)
can produce hallucinations, it is not possible to attribute this event to CBD.
A search of the medical literature by OSE suggest minimal or low abuse potential with
CBD.
OSE did not identify any additional cases of abuse with CBD in the AAPCC-NPDS or
NEISS-CADES databases. NPDS case records are self-reported mainly from the public
(68.9% from a residence vs 23.2% from a Health Care Professional). Although Poison
Control Centers perform follow-up calls, they are not able to verify the accuracy of every
report made to AAPCC member centers. Although OSE identified 88 cases from these
databases that were documented as marijuana (dried plant)-related, it cannot be excluded
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that some of these cases may represent exposure to CBD (unapproved product) due to the
potential misclassification resulting from patient self-reporting.
The limitation ofNEISS-CADES data available from 2004-2015 is that it does not
include cases with intentional drug injuries resulting from alcohol, tobacco, and illicit
substances. It is likely that the reason OSE did not capture any cases of CBD abuse
during 2004-2015 is that the NEISS-CADES database only started to collect information
about drug abuse in 2016. The data relating to emergency department visits from drug
abuse are not yet available in NEISS-CADES.
To conclude, based on the preclinical and clinical study data (see Factor 2, above), and on
available epidemiological data, there is no signal for the development of substance use
disorder in individuals consuming CBD-containing products. In addition, there is no
signal of abuse ofCBD in the available AE reporting data and epidemiology data.
5. THE SCOPE, DURATION, AND SIGNIFICANCE OF ABUSE

The fifth factor the Secretary must consider is the scope, duration, and significance of
abuse ofCBD.
As described in Factor 4, CBD as a single entity has not been approved for therapeutic
use in any country. Based on the preclinical and clinical study data (see Factor 2, above),
and on available epidemiological data, the scope, duration and significance of CBD abuse
is too low to quantify.
6. WHAT, IF ANY, RISK THERE IS TO THE PUBLIC HEALTH

The sixth factor the Secretary must consider is what, if any, risk there is to the public
health.
The extent to which a drug has abuse potential is considered an indication of its public
health risk. However, based on the preclinical and clinical study data (see Factor 2,
above), and the available epidemiology data (see Factor 4, above) there is little indication
that CBD has abuse potential or presents a significant risk to the public health.
7. ITS PSYCHIC OR PHYSIOLOGIC DEPENDENCE LIABILITY

The seventh factor the Secretary must consider is the psychic or physiologic dependence
liability of CBD. This was addressed through a human study evaluating the ability of
CBD to produce withdrawal signs after chronic administration and subsequent
discontinuation.
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Human Physical Dependence
An exploratory outpatient human physical dependence study was conducted to evaluate
whether chronic administration ofCBD produced signs or symptoms of withdrawal upon
drug discontinuation. The Treatment Phase (single blind) consisted ofa total of 30 adult
subjects (n = 13 female) who received 1500 mg/day (750 mg bis in die (b.i.d.)) CBD for
28 days. In the Withdrawal Phase (double blind), subjects who completed the Treatment
Phase (n = 21) were randomized to either continue receiving 1500 mg/day (750 mg b.i.d.)
CBD for an additional 14 days (n = 9) or to receive placebo (n = 12). There was no
positive control to validate the study procedures.
During the 6-week study period, subjects returned to the clinical research center on Days
7, 14, 21, 28, 31, 35, and 42 for evaluations. Compliance was assessed by plasma
concentrations ofCBD and dronabinol and their major metabolites. Although subjects
were tested for drugs and alcohol on weekly visits during the initial 28 days ofCBD
administration, they were not tested again during the discontinuation period (Days 29-42)
until Day 35 (halfway through the Withdrawal Phase).
Physical dependence was evaluated using two scales: the Cannabis Withdrawal Scale
(CWS) and the Penn Physician Withdrawal Checklist (PWC-20). These two
questionnaires were administered on Days 1, 21, and 28 during CBD administration, as
well as Days 31, 35, and 42 after drug discontinuation (e.g., Days 3, 7, and 14 following
completion ofthe 28 days ofCBD administration). Subjects were asked to indicate the
extent to which each withdrawal symptom was experienced in the last 24 hours and also
to rate the negative impact on normal daily activities.
Possible CWS scores range from Oto 190 points (0-10 points for 19 questions) based on
degree ofwithdrawal symptoms and (separately) for impact on daily living. At the end of
the Treatment Phase, the CWS score for all completers (n = 23) was 9.3 on the
questionnaire and 5 .8 for the daily negative impact. During the Withdrawal Phase,
withdrawal scores in both groups decreased: the group that continued to receive CBD
had scores on the CWS that decreased from baseline (Day 28) by up to 6 points and the
placebo group had scores that decreased by up to 4 points. A similar reduction in scores
was seen for the impact on daily living scores, which decreased from baseline (Day 28)
for the CBD group by up to 9 points, and the placebo group, which had scores that
decreased by up to 6 points.
Possible PWC-20 scores range from 0-60 points (0-3 points for 20 questions) based on
degree ofwithdrawal symptoms. The scores for both groups were close to O during and
immediately after 28 days ofCBD administration. Similar to results on the CWS,
withdrawal scores during the second phase decreased from baseline (Day 28) for the
CBD group by up to 0.8 points and the placebo group had scores that decreased by up to
1.3 points.
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AEs reported during CBD administration included diarrhea (63%), abdominal pain
(47%), nausea (43%), headache (50%), somnolence and fatigue (23% and 33%),
dizziness (23%), and insomnia (7%). Notably for an abuse potential evaluation, there
were no reported incidents of euphoria during the CBD administration phase.
During the drug discontinuation phase, influenza-like illness and nightmare were reported
in only I of12 subjects in the placebo group (compared to O of9 subjects in the CBD
group) and headache was reported by 7 of12 subjects in the placebo group (compared to
2 of9 subjects in the CBD group).
Conclusions
The data above, including the data collected after CBD discontinuation, provide no
evidence for a classic drug withdrawal syndrome for CBD and no evidence that CBD
causes physical or psychic dependence.
8.

WHETHER THE SUBSTANCE IS AN IMMEDIATE PRECURSOR OF A SUBSTANCE
ALREADY CONTROLLED

The eighth factor the Secretary must consider is whether CBD is an immediate precursor
ofa substance that is already controlled under the CSA.
CBD can be converted to both A9 -tetrahydrocannabinol (A9-THC) and to A8tetrahydrocannabinol (A 8 -THC) through cyclization ofCBD under acidic conditions
(Adams et al. 1941, Gaoni and Mechoulam 1966, Gaoni and Mechoulam 1971).
Although there are no reports that this synthesis takes place in clandestine laboratories,
the Sponsor conducted studies to understand the feasibility ofconverting CBD to A9THC. Based on Internet drug forum discussions, such as Bluelight.com, the Sponsor
attempted the conversion using commercially available acids at various concentrations
and volumes, and studied the effects of temperature, agitation, and reaction time. Under
the best conditions of reaction identified by the Sponsor, the maximum amount ofCBD
that could be converted to A 9 -THC was approximately 40%.
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placebo range. There were no AEs from clinical studies conducted with CBD in a non
patient population indicative of abuse potential.
Based on the totality of the available scientific data, CBD does not have meaningful
abuse potential. In support of this finding, the evidence for any abuse potential is also
substantially less than that of all substances currently in Schedule V.
2) CBD has a currently accepted medical use in treatment in the United States.
Upon approval of an NDA by the FDA, CBD will have a currently accepted medical use
in treatment in the United States.
3) Abuse of the drug or other substance may lead to limited physical dependence or
psychological dependence relative to the drugs or other substances in schedule V.
CBD does not produce withdrawal signs or symptoms in a human study 3 days after drug
discontinuation. This suggests that CBD does not produce physical dependence.
Additionally, there is little evidence that CBD produces rewarding responses in animals
or humans, which suggests that the drug does not produce meaningful psychological
dependence.
Notwithstanding these three findings, there are international scheduling considerations
that also impact our final recommendation. Although CBD is not listed in the schedules
of the 1961, 1971, or 1988 United Nations International Drug Control Conventions
(Conventions), Schedule I of the 1961 Convention does include "extracts" of cannabis.
In a report published following its November 2017 meeting (Report), the Expert
Committee on Drug Dependence of the World Health Organization (ECDD) stated that
CBD that is produced as an extract of cannabis is currently included in Schedule I of the
1961 Convention. 5 Subsequently, in the April 6, 2018, DEA Letter, DEA asserted that
given the controls mandated by the 1961 Convention, the United States would not be able
to keep its obligations under the treaty if CBD were decontrolled under the CSA.
The CSA contemplates that scheduling decisions will be made in accordance with treaty
obligations. For example, under section 201(d)(I) of the CSA, if control of a substance is
required under an international treaty or convention in effect on October 27, 1970, the
Attorney General is required to impose controls on such substance by placing it under the
schedule he deems most appropriate to carry out such obligations.
The Report went on to say that CBD had not been previously reviewed for international
scheduling, and would be the subject of review and discussion at the ECDD meeting in May 2018
(a meeting later moved to June 2018).
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