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Summary
While the use of medical and recreational cannabis is rapidly expanding under state jurisdiction, the convolution of
federal regulations is obstructing research progress to the detriment of healthcare equity and the protection of vul-
nerable populations, such as the underaged. U.S. Senate bill S.253 is designed to accelerate the development of
trusted preclinical and clinical principles based on scientific data to guide physicians in their daily practice, inform
lawmakers, and thereby protect public health. This goes together with a reinforcement of the legal protection that
practitioners have acquired over years of litigation with the federal government when working with their patients.
S.253 supports open communication between physicians and their patients when discussing cannabis as a treatment
option. The bill passed the U.S. Senate on March 24, 2022.
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Introduction
Recently, the United States has experienced ground-
breaking shifts in policy and public opinion regarding
the promotion and use of cannabis and its compounds.1

With medical cannabis now legal in most states and a
rising number of states permitting adult recreational
use,2 a clash exists between state and federal law. Can-
nabis remains illegal at the Federal level under the Con-
trolled Substances Act (CSA) as a Schedule I drug,
without currently accepted medical use, a high abuse
potential, and a lack of accepted safety for use under
medical supervision.3 While cannabis and its medicinal
derivatives appear to be relatively safe, clinical outcomes
are often insufficient in establishing efficacy requiring
further investigation. This is true, for example, for vari-
ous types of chronic pain, affecting its suitability as an
adjunct or replacement for opioids.4 On the other hand,
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data on the use of cannabinoids with chronic neuro-
pathic pain and spasticity associated with multiple scle-
rosis (MS), are strongly supporting its safety, efficacy,
and therapeutic use.5−7 Clinical application of the non-
psychoactive cannabidiol (CBD) for treatment-resistant
epilepsy has produced the most convincing results,
especially in children.8 To this day, the Food and Drug
Administration (FDA) has only approved one cannabis-
derived and three cannabis-related drugs for specific
uses, including chemotherapy-induced or HIV/AIDS-
associated nausea and vomiting and treatment-resistant
epilepsy associated with three rare pediatric disorders.9

In the face of rapidly expanding state-legal access, regu-
latory barriers and funding biases limit the investigation
into cannabis-derived drugs, creating substantial gaps
in knowledge surrounding their potential role in treat-
ing a number of diseases. Many from the scientific com-
munity argue that the deficit of rigorous research is
primarily a result of the burdensome regulations associ-
ated with obtaining a Schedule I research license
through the DEA. Additionally, there are increasing
reports of individuals obtaining cannabis to treat or
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palliate serious medical conditions for which there is lit-
tle, if any, evidence of benefit.10−12 Due to increased
availability, there is also an increasing number of indi-
viduals using cannabis who are particularly vulnerable
to the known short-term and long-term adverse effects,
including pregnant women,13 adolescents,14 and indi-
viduals with psychosis.15 The Cannabidiol and Mari-
juana Research Expansion Act (S.253) seeks to simplify
the Schedule I research registration process, streamline
the development of new FDA-approved medications,
and protect recommending physicians from profes-
sional liability.16
Funding & focus
The US is amongst the nations that have expanded fed-
eral research funding considerably over the past two
decades; however, the primary federal research focus
remains locked on abuse rather than therapeutic poten-
tial. Between 2000 and 2018, roughly $1.49 billion
were granted to researchers in the US, and a majority of
those funds, about $1.47B, were distributed through the
National Institutes of Health (NIH), which comprise 27
institutes and centers with various distinct focuses.
Among these, the three largest funders were the
National Institute on Drug Abuse (NIDA) ($1.06B),
National Institute on Alcohol Abuse and Alcoholism
(NIAAA) ($133M), and National Institute of Mental
Health (NIMH) ($64.9M).17 Studying the priority focus
areas and research goals of these institutes, clearly indi-
cates a clinical award focus on drug abuse and adverse
mental health effects and not on the medicinal potential
of cannabis (Figure 1). Analysis of project grants
awarded by NIDA from 2000 to 2018 reveals that the
three most funded areas of research were related to the
physical, psychological, and social effects of cannabis,
the treatment of cannabis use or abuse, and the endo-
cannabinoid system. Although there has been an
upward trend in federal funding for research examining
the therapeutic use of cannabis there is an emphasis on
its negative health effects. Projections by the computer-
ized reporting process of the NIH, the Research, Condi-
tion, and Disease Categorization (RCDC) for 2021 and
2022, are indicating small increases in cannabinoid
research funding clearly earmarked for therapeutic pur-
poses. However, the limited stratification of the RCDC
precludes any further analysis along the same lines as
above.18 While this research is irrefutably necessary, it
dwarfs a clinical research focus including science-driven
prescribing practices informing therapeutic recommen-
dations.

The data gathered so far also lacks practical value
because the widely used strains and potencies that are
available through the state dispensaries differ signifi-
cantly from what has been the sole federal source of can-
nabis for research purposes for the past 50 years, until
recent policy changes which took effect on January 19,
2021.19,20 Further funding analysis also revealed that
most of the research investigating its therapeutic effects
utilize purified or synthesized cannabinoids versus all
the plant's promising constituents, including major and
minor cannabinoids, terpenes, and flavonoids.21−23
Regulatory process
The Drug Enforcement Agency (DEA) oversees the pro-
cess through which scientists are certified to conduct
research with cannabis and other controlled substances.
With Schedule I substances in particular, the researcher
registration process involves joint review of an applica-
tion and research protocol by the DEA, an agency of the
Department of Justice (DOJ), and the Department of
Health and Human Services (HHS), acting through the
FDA. These government agencies strictly enforce the
CSA and the Food, Drug, and Cosmetics Act (FD&C),
respectively, to prevent the diversion of controlled sub-
stances and ensure public safety.

Current policy dictates that to initiate a Schedule I
research registration involving human subjects, an
investigator must first fulfill the requirements set forth
by their respective state authority (e.g., State Depart-
ment of Health) and an institutional review board (IRB)
at the researching institution.24,25 The DEA encourages
investigators to contact local Diversion Field Offices in
order to verify state requirements, as state laws and reg-
ulations vary across jurisdictions. Investigators conduct-
ing in-vitro laboratory studies or research using animal
subjects are not reported to encounter the same admin-
istrative burdens or registration delays, as these proto-
cols are subject to less scrutiny and requirements
compared with those involving human subjects.

As with any other drug being studied in a clinical
trial, researchers must initiate an investigational new
drug (IND) application with the FDA Center for Drug
Evaluation and Research (CDER), Office of New Drugs
(OND), in which the study drug pharmacology, preclini-
cal data, manufacturing information, and protocol
design are assessed along with investigator qualifica-
tions to ensure that the research does not pose unrea-
sonable risks on human subjects.26 The FDA
recommends requesting a pre-IND meeting with CDER
for guidance before submitting an IND, as well as the
CDER Botanical Review Team (BRT). Investigators are
also encouraged to consider submitting drug master
files (DMFs), which are submissions to FDA used to
provide confidential, detailed information about facili-
ties, processes, or articles used in the manufacturing,
processing, packaging, and storing of human drug
products. DMFs are not required by statute or regula-
tion but allow parties to reference material without dis-
closing DMF contents to those parties, particularly
proprietary information about the product.

If the desired cultivar, or plant variation, is available
through the NIDA DSP or another DEA-approved
www.thelancet.com Vol 14 October, 2022



Figure 1. Top U.S. funders of cannabis research (2000−2018).
The federal government awarded approximately $1.49 billion to scientists for cannabis research. Most funds focus on drug abuse

and adverse mental effects. The top three funding institutions include the National Institute on Drug Abuse (NIDA; $1.06B), National
Institute on Alcohol Abuse and Alcoholism (NIAAA; $133.0M), and National Institute of Mental Health (NIMH; $64.9M). Funds with a
focus on the therapeutic effect of cannabinoids include the Department of Defense (DOD, Focus: PTSD, mental health, traumatic
brain injury; $12.5M), Colorado Department of Public Health and Environment (CDPHE, Focus: Therapeutic effects of whole plant vs.
purified/synthetic cannabinoids; $9.1M), Centers for Disease Control and Prevention (CDC; Most awards granted to research on can-
nabis regulation; $1.4M).
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manufacturer, the investigator can request information
on that particular study drug in order to fulfill the IND
application requirements. In the case that a DMF for
the drug is available, the researcher may request a Letter
of Authorization (LOA) from the manufacturer or DMF-
holder, which permits the FDA to review relevant drug
information in support of an IND, or New Drug Appli-
cation (NDA).27 The FDA can then perform a technical
review of the protocol and study drug with reference to
the DMF. The FDA will determine if the DMF is ade-
quate or inadequate in support of the research protocol
in relation to an IND or NDA application. A researcher
may proceed with a protocol 30 calendar days after the
submission of an application unless otherwise notified,
www.thelancet.com Vol 14 October, 2022
as in the case of a clinical hold if there are deficiencies
identified in any component of the application. In lieu
of a DMF, during this time, FDA has an opportunity to
review the IND for safety to assure that research sub-
jects will not be subjected to unreasonable risk. If a clin-
ical hold is imposed, an investigator may address
discrepancies or safety concerns. The FDA will respond
within 30 days as to whether the deficiencies are
resolved and the study can proceed. In the circumstance
that a study sponsor or investigator is not granted an
LOA, or if a detailed analysis for a specific strain is not
available, researchers must first apply for a DEA regis-
tration in order to procure the drug product for the pur-
pose of chemistry, manufacturing, and controls
3
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analysis. After the IND application process, a researcher
can then apply for a DEA Registration to conduct a clini-
cal investigation of the drug.

Once the DEA receives a complete application for a
Schedule I research registration, containing investigator
information, the research protocol, facility storage and
security provisions, as well as notice of institutional and
IND approval, an assessment of the protocol, facility,
and investigator credentials can proceed. However, if
the DEA administrator identifies discrepancies in the
application or protocol that require the submission of
supplemental information, there are no subsequent
measures in place that would ensure swift remedial
processing (Figure 2). These complexities involving
multiple protocol reviews and uncertainties regarding
timelines put a bias on all Schedule I drug research
which impedes scientific progress. For instance, the
urgent need for more research on fentanyl, in the con-
text of the opioid overdose crisis, was outlined in con-
gressional testimony by Nora Volkow, MD, Director of
NIDA, in which she described the Schedule I research
registration process as problematic, in need of an over-
haul, and confusing to even experienced researchers.28

Currently, as the DEA evaluates the safeguards in
place to prevent drug diversion, the protocol is for-
warded within seven days after receipt to CDER. During
this FDA review, the CDER Controlled Substances Staff
will correspond with the respective division of the FDA
Office of New Drugs (OND) to verify the status of the
associated IND authorization. Within 30 days the
CDER is expected to report back to the DEA and provide
commentary on the merits of the protocol and
researcher qualifications, as well as a recommendation
as to whether a Schedule I research registration should
be issued. The DEA will conduct one or more site
inspections to ensure that adequate security measures
are in place to prevent the diversion of cannabis. These
visits are reported to create further delays in obtaining a
research registration, as local field agents assess security
measures at their own discretion, which may result in
unforeseen modification requests.29

S.253 would establish clear standards for drug stor-
age, requiring an adequately constructed and securely
locked cabinet consistent with practitioner storage
requirements for other Schedule I and II controlled sub-
stances that pose similar public safety and diversion
concerns.

Once all statutory responsibilities delineated by the
CSA and FD&C are satisfied, a Schedule I research reg-
istration to conduct clinical research is issued by the
DEA 10 days following the FDA recommendation. The
average time for a complete application to be approved
by the Attorney General (AG) is 52 days; however, only
30% of applications are complete at the time of submis-
sion.30 If an application is deemed incomplete or other
complications arise, the process is further delayed and
can take up to a year.31
S.253 aims to streamline the workflow between fed-
eral agencies by requiring transparent and binding
timeframes for new protocols. If enacted, the DEA will
be bound by a 60-day window in which federal agency
review, supplement requests, and researcher certifica-
tion must come to completion. Furthermore, once any
supplemental materials are received, the AG would be
required to issue or deny the registration within
30 days. If an application is rejected, S.253 would also
require a written explanation from the AG within the
timeframe outlined.

Under current policy, any research protocol amend-
ments to the quantity, source, or conditions for storage,
tracking, or administration required submission of sup-
plemental documentation “shall be processed and
approved or denied in the same manner as the original
research protocol,” meaning a time-intense repetition of
the initial registration process. This is another source of
concern for investigators, as it creates delays during
active and ongoing research or clinical studies. S.253
would guarantee an expeditious and reliable timeframe
for protocol amendments (Figure 3).

Despite these hurdles, there has been a steep
increase (+149%) in the number of active cannabis
researchers registered with the DEA from 2014 to
2020.32 During that time frame, studies involving can-
nabis extracts and derivatives accounted for 72% of the
DEA's total Schedule I research registrations (589 out of
808). Although the DEA reports having decreased the
whole approval time, including other federal and local
protocol reviews, from 161 days in 2013 to 105 days in
2019, researchers continue to encounter regulatory
obstacles from every angle of oversight. In February
2018, the DEA implemented an electronic application
service, to which they attribute the shorter processing
time of complete registration applications. In 2019, the
DEA Chief of Policy Section at the Diversion Control
Division, Loren Miller, referred to these research bar-
riers described by scientists as “misinformation” during
an oral presentation and declared a “straightforward”
registration process. Instead, the presentation cited a
lack of appropriate state approval, clerical discrepancies,
and record-keeping errors as the primary causes of reg-
istration delays, thereby discounting any need for
reform. The increase in registrants and decreased proto-
col approval time may, in part, be a result of the enact-
ment of the Improving Regulatory Transparency for
New Medical Therapies Act (H.R. 639) in 2015, which,
in addition to Schedule I drug development policy
changes and timeline impositions on the DEA to issue
registrations to manufacture other controlled substan-
ces, eliminated the duplicative Public Health Service
(PHS) protocol review, an appraisal that was required
for non-federally funded research on Schedule I sub-
stances from 1999 - 2015.33 S. 253 contains a provision
that prohibits the reinstatement of the PHS review.
Concerning redundant protocol reviews, S.253 would
www.thelancet.com Vol 14 October, 2022



Figure 2. Regulatory processes and DEA registration to conduct clinical research on cannabis in the US.
The total registration process is currently divided into a pre-registration (left) and a registration process (right). Prior to initiating

a Schedule I research application with the DEA, investigators must obtain approval and documentation from their respective state
authority and IRB. A researcher who seeks federal funds to conduct a study will often submit their protocol to be assessed by one of
the science-focused federal institutions as part of a grant review.9 Protocols may also be reviewed by NIDA DSP or another federally
approved manufacturer to obtain an LOA, which allows the FDA to reference detailed information on a particular cultivar, or strain,
including chemistry, manufacturing, and controls during the review of an IND application. Obtaining drug product and a Letter of
Authorization (LOA) has been a notable barrier for researchers as cannabis from NIDA DSP, the single federal source of cannabis
before a recent DEA policy change, has been described as poor quality, of limited variety, and often available in limited or insuffi-
cient quantities. As of May 2022, an additional six manufacturers have been licensed to manufacture cannabis for research purposes.
S.253 provides an avenue for new cannabis manufacturing registration applications to be processed in a timely manner, requiring
the Attorney General to approve eligible new manufacturers within 60 days (blue). Regulatory hurdles and delays have been
reported at every step of these processes (yellow), well before the DEA will consider an applicant.
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require a registration to be issued if the protocol is
approved by the DEA and HHS, or another federal
entity that funds federal research. Researchers have
reported that the NIH, FDA, and DEA have been overly
critical in reviewing study protocols, often requesting
extraneous supplemental information, protocol modifi-
cations, and costly adjustments, such as instrument cal-
ibrations.

Under the United Nations Single Convention on
Narcotic Drugs of 1961, only one federal agency can
oversee the production and distribution of cannabis in
the United States.34 The National Center for Natural
Products Research (NCNPR) at the University of Missis-
sippi, which is federally contracted by NIDA’s Drug
Supply Program (DSP), has been the only source of can-
nabis for research and licit purposes in the United
States until recent changes to the longstanding policy.
Scientists have continually expressed that cannabis
from NIDA DSP has been of limited value, as its constit-
uents and pharmacologic properties do not represent
the multitude of cannabis strains and formulations
available to patients and consumers throughout the
states. NIDA DSP has increased the maximum available
concentration of THC to approximately 12% over recent
www.thelancet.com Vol 14 October, 2022
years, yet the potency of strains currently available
through state dispensaries is, on average, 15-25%.35

With these concentrations trending upward,36 reaching
concentrations of 35% and as high as 80% in popular
cannabis concentrates, the unknown cognitive and psy-
chomotor impact of highly potent strains is of growing
public health concern.37 In 2021, genomic comparison
of cannabis available through state dispensaries and fed-
erally produced cannabis confirmed the significant vari-
ance between products obtained by these means.38

Beyond the concern of not being able to mimic the real-
ity of what is being sold and consumed, S.253 will
enable clinical researchers to properly establish efficacy
data not only for THC and CBD but eventually the other
phytocannabinoids, terpenes, and flavonoids that may
hold therapeutic potential and act as contributors to the
distinguishable effects observed with different strains.39

Complicating matters further, bulk cannabis from the
University of Mississippi may be frozen and stored for
many years before being distributed. In the past, this
has led to spoilage due to microbial contamination and
additional constraints for researchers.40 The legal gap
between federal and state laws imposes additional hur-
dles and other deterrents to scientists, as well as their
5



Figure 3. DEA registration for interventional research with cannabis.
Only approximately 30% of researcher registration applications are complete at the time of submission. In this case, a registra-

tion would be issued within 47 days (green). However, the DEA reports an average processing time of 52 days once an application
is complete.31 Typical delays (orange) are reported in the 6 − 12-month range. S.253 (blue) would mandate a total timeframe of no
more than 60 days for complete applications. Any supplemental material must be requested by the DEA within 60 days. Upon
receipt of a supplemental application, the DEA would be required to grant a registration or denial with a written explanation within
30 days. Protocol amendments are processed and assumed to be accepted within 30 days of receipt by the DEA unless they involve
changes in drug quantity, source, or storage conditions. If any of the latter is required, the researcher may provide supplemental
information detailing the necessary safeguards taken. In these circumstances, the Attorney General (AG) must provide written
approval or instructions to modify the protocol accordingly within 10 days of receiving an amendment.
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associated institutions, who can be withheld federal
funding if cannabis is obtained for research from state-
legal facilities.

In 2016, the DEA issued a statement outlining a new
approach to increase the number of federally authorized
cannabis growers in the US. In December 2020, after
several years of interjection from the DOJ Office of
Legal Counsel over concerns of treaty and CSA obliga-
tions, the DEA published a final ruling indicating that
the agency would begin granting registrations to addi-
tional manufacturers for research purposes.41 In com-
pliance with the United Nations Single Convention on
Narcotic Drugs, the DEA will purchase and acquire all
cannabis from manufacturers, to serve as the single fed-
eral source through which researchers can obtain can-
nabis. In response to public concerns that there will be
registration delays due to over 50 pending applications,
the DEA administrator indicated that because of the
applicant review process required for diversion control,
the agency will not adhere to a time frame; at the same
time where a need for further reform has been denied,
as previously described. Additionally, under the new
policy, there are concerns that the DEA will deny the
applications of capable and experienced manufacturers
who supplied state-legal dispensaries in the past. The
DEA stated that such prior illegal conduct will be
weighed, on a case-by-case basis, when assessing the
diversion risks and trustability of a facility and its opera-
tors. To date, six applicants have been registered to bulk
manufacture cannabis for research purposes.42

Accordingly, there are provisions in S.253 that aim to
streamline the manufacturing application process,
requiring the agency to grant a manufacturing license
or request supplemental information within 60 days of
receiving an application, as well as approve or deny an
applicant 30 days after receiving supplement material.
The Senate bill focus will also require the Attorney Gen-
eral to evaluate the supply of cannabis to ensure that
adequate quantities and varieties are available to investi-
gators. The recent policy changes implemented by the
DEA do not remove or lessen the current federal regula-
tory obstacles or delays that researchers must navigate
in order to obtain Schedule I research registration.

Having access to relevant strains may offer incentive
for researchers who are otherwise deterred by the bur-
densome registration process, though the researcher
registration process remains status quo for now. S.253
would also mandate federal agencies to investigate the
research barriers encountered by states that have
decriminalized or legalized its use and make recom-
mendations on how any research barriers may be over-
come, with consideration of potential public-private
partnerships and Federal-State research partnerships
for the purpose of enhancing access to strains and for-
mulations of more variety.

The enactment of the Agricultural Improvement Act
2018 (Farm Bill) defined hemp, under federal law, as
“the plant Cannabis sativa L. and any part of that plant,
including the seeds thereof and all derivatives, extracts,
cannabinoids, isomers, acids, salts, and salts of isomers,
whether growing or not, with a delta-9 tetrahydrocan-
nabinol concentration of not more than 0.3 percent on a
dry weight basis.” The CSA was amended correspond-
ingly to exclude hemp from the legal definition of mari-
juana, effectively eliminating DEA oversight of its
cultivation and marketing. The 2018 bill also contains
provisions that permit the use of hemp as a source of
cannabis and cannabis-derived compounds, with less
www.thelancet.com Vol 14 October, 2022
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than 0.3 percent delta-9 tetrahydrocannabinol concen-
tration, for clinical research and drug development with-
out the need for a Schedule I research registration.43

In 1999, the National Academy of Sciences Institute
of Medicine made a call for NIH-funded clinical trials on
the medicinal effects of cannabis.44 In 2019, Kent Hutch-
inson, professor of psychology and neuroscience at the
University of Colorado in Boulder and the Founder of
the Center for Research and Education Addressing Can-
nabis and Health (CU REACH), reviewed registered clin-
ical trials from 1999 to 2018 to determine if this call was
met by the NIH and the associated scientific community,
specifically for the treatment of pain-related conditions,
seizure disorders, and depression or anxiety — common
conditions for which medical cannabis is used.45 By
2018, there were only five NIH-funded trials studying
the clinical utility of cannabis as an analgesic (3 random-
ized trials, 197 subjects) versus 25 randomized trials for
opioids (7096 subjects), or 1.5% and 12.5% of all regis-
tered pain control trials, respectively. Of the 222 antide-
pressant trials and 30 antiepileptic trials, there were none
examining the efficacy of cannabis or cannabinoids.
Since this publication, RCTs investigating the safety and
efficacy of cannabidiol in the treatment of certain seizure
disorders have been executed resulting in the FDA
approval of epidiolex.
Healthcare practitioners
Federal law, specifically the CSA, prohibits healthcare
providers from prescribing cannabis, as this would align
with aiding or abetting the acquisition of a schedule I
controlled substance. In November 1996, the passage
of Proposition 215 (The Compassionate Use Act)46 in
California and Proposition 200 (Drug Medicalization,
Prevention, and Control Act)47 in Arizona decriminal-
ized the physician-recommended use or cultivation of
cannabis for patients with serious illnesses. Within
weeks after these initiatives were enacted, the Director
of the Office of National Drug Control Policy promul-
gated the federal government's policy in a statement
declaring that recommending or prescribing Schedule I
controlled substances is a violation of federal law that
will result in the revocation of physicians' DEA
licenses.48 After a class-action lawsuit brought by physi-
cians, advocacy groups, and patients, the Ninth Circuit
of Appeals opined that open doctor-patient communica-
tions are integral to medical practice and protected by
the Free Speech Clause of the First Amendment,
including the discussion of treatment options (Conant
v. Walters, 309 F.3d 629 (9th Cir. 2002)).49 While the
permanent injunction affirmed by the 9th Circuit of
Appeals generally protects physicians who recommend
cannabis, practitioners must carefully consider their
state's cannabis legislation and the current legal land-
scape that often changes with new administrations and
court decisions. For instance, the DOJ adopted starkly
www.thelancet.com Vol 14 October, 2022
different policies contrasting the Obama and Trump
administrations regarding actively enforcing federal
cannabis policy in states that permit its use for medici-
nal or recreational purposes.50 The DEA has a record of
launching investigations on physicians who have
engaged in activities considered unlawful outside of the
discussed federal legal bounds. The agency has also
launched investigations and revoked the DEA licenses
of physicians who issued too many certifications for
medical cannabis or recommendations for high plant
counts.51 Physicians enter a legal ‘gray area' when taking
administrative, advisory, or board positions with dispen-
saries and are urged to consult with legal experts if
doing so. In 2014, after the Ogden memo was released
indicating that the Obama Administration would not
interfere with state cannabis policy or prosecute individ-
uals compliant with state law, Massachusetts physicians
who were affiliated with cannabis dispensaries were tar-
geted by the DEA and presented with the ultimatum to
either sever ties with dispensaries or risk revocation of
their DEA license, a consequence that could severely
limit a clinician’s practice.52

To expand treatment equity and uphold the doctor-
patient relationship, S.253 reinforces the Conant v. Wal-
ters permanent injunction, creating another layer of
protection for physicians who choose to recommend
medical cannabis.

State medical boards overseeing medical cannabis
programs often provide practitioners with guidelines
that aim to prevent exposure to federal law. Physicians
are urged to exercise caution regarding their dialogue
and recommendation of cannabis. The Medical Board
of California, like other state government agencies, lays
out the guidelines for physicians participating in medi-
cal cannabis programs, including qualifying conditions,
informed and shared decision making, physician con-
flict of interest, and more.53 In contrast to the guidelines
that practitioners are accustomed to for all other pur-
poses, they are instructed to not steer patients toward a
specific product or service because of the legal chal-
lenges involving cannabis-based products. Additionally,
a recommendation should never contain any instruction
that directs a dispensing facility to prepare or dispense
the product to their patient. Many physicians find these
restrictions to be contrary to the principles and methods
enforced by their medical training and often cite this
discrepancy as a primary reason for not considering
medical cannabis treatment options for their patients.

Along with the legal and procedural hurdles practi-
tioners encounter in these circumstances, the clinical
data that could provide guidance regarding optimal and
safe dosing, routes of administration, and appropriate
formulations for specific conditions remains scarce.
Obtaining informed consent indicating that the poten-
tial side effects, including psychomotor and cognitive
impairment, have been thoroughly discussed with the
patient is highly encouraged by legal experts to protect
7
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physicians against malpractice liability.54 A recent study
amongst pediatric oncologists and their perspectives on
considering medical cannabis in children with cancer
revealed that only 5% were familiar with state-specific
regulations and 59% with its continued prohibition by
federal law. This research also revealed that beyond con-
cerns of substance abuse potential and federal prosecu-
tion, the absence of clear guiding standards detailing
formulations, potency, and dosing were the greatest bar-
riers to recommending medical cannabis to their
patients (46%).55 A scoping review of medical and allied
health students’ education on cannabis found that most
trainees are unprepared to counsel patients on cannabis
use or medical cannabis.56 To what extent medical edu-
cation and residency training will adapt in the coming
years remains unknown. Recently, there has been more
of a legislative focus to enhance the doctor-patient rela-
tionship, standard of care, and medical evaluation for
medical cannabis patients, particularly in jurisdictions
with legal programs. Over time, states have been imple-
menting mandatory training courses for physicians
who wish to certify patients for medical cannabis. The
New York State Department of Health (NYSDOH), for
instance, requires practitioners to complete a single 2-
4 hour course before they can certify patients or work at
a dispensing facility.57 A systematic review examining
practitioners’ self-perceived knowledge of cannabis sug-
gests that they consider their legislative and medical
knowledge of cannabis poor, often acquiring informa-
tion through their own clinical experience, the internet,
and news media.58 Likewise, surveyed medical cannabis
patients have expressed low levels of confidence in their
doctor to integrate cannabis as a treatment, and many
report withholding their cannabis use and medication
substitution to their primary care provider (PCP).59,60

In fact, an analysis of Medicare D enrollee prescriptions
in states with medical cannabis programs has shown
that FDA-approved medications for a range of condi-
tions significantly decline after the enactment of state
cannabis laws.61,62 These data present a public health
concern, as cannabis has not been proven efficacious in
treating most of the conditions identified in these stud-
ies, such as glaucoma and depression, and may even
exacerbate underlying conditions. As medical knowl-
edge on the pharmacology of cannabis and its clinical
applications increases, it will be vital to step up and
extend proper training and certification not only to
physicians but also to all allied healthcare trainees to
ensure a continuum of knowledge and good clinical
decision making.63

S.253 aims to equip those at the forefront of patient
care with knowledge and tools to effectively counsel and
treat patients, as well as enrich a diminished doctor-
patient relationship in the age of state cannabis legaliza-
tion. At the same time, it will be important to continue
to ensure best practice and patient safety by continuing
to investigate physicians who may have acted in their
own rather than their patient’s interest by granting
access to medical cannabis without fulfilling basic
responsibilities as physicians.64
Policymakers
The negative health effects of cannabis have been stud-
ied to a much greater extent but even so, the accepted
assessment of potential harms may be an underesti-
mate due to the less potent variety of cannabis reserves
used for research. Acute adverse effects of cannabis use
include altered sensorium, cognitive deficits, psychomo-
tor delay, tachycardia, and paranoia or psychosis.65

Chronic frequent use has been linked with decreased
cognitive abilities, as well as a higher risk of substance
use disorders and mental illness, including depressive
and psychosis-related disorders. Individuals who begin
using cannabis during adolescence are more vulnerable
to these adverse effects and may have lower psychoso-
cial and educational outcomes later in life. Research
suggests that cannabis use may increase the risk of
myocardial infarction and stroke.66 More research is
needed on both short-term and long-term effects of can-
nabis use to identify associated risks of developing vari-
ous cancers, pulmonary disease, and metabolic
disorders.67

Cannabis use prior to operating a vehicle or machin-
ery is known to alter a driver’s abilities and judgment,
increasing the risk of motor vehicle accidents − a fact
that is especially problematic in young drivers.68,69

Standardized reporting systems and reliable measures
of impairment across jurisdictions are currently needed
to implement effective nationwide countermeasures.

Edible products available through state markets
often resemble common snacks, such as brownies and
fruit chews. The packaging and branding containing
these commonly sought products are also known to
mimic that of common foods and candies.70 This, along
with increasingly potent products and inaccurate label-
ing, has likely contributed to an increase in emergency
room visits and poison control calls for cases involving
cannabinoid hyperemesis syndrome and accidental
ingestion in states with medical and recreational canna-
bis dispensaries.71

While the official federally sanctioned application
process is slow and full of hurdles, state-level decisions
on medical and recreational use of cannabis are guided
significantly by popular perception and demand, leaving
many individuals uninformed of the associated risks
and vulnerable to negative sequelae. Due to the indeci-
sion associated with data collection across states, sur-
veillance capacity has been constrained, as well as the
reach of policymaking to mitigate outcomes such as
motor vehicle crashes, psychosocial disparities, and eco-
nomic burdens. Title IV of the Senate bill specifically
addresses these public health concerns, mandating fed-
eral health and science agencies to research and report
www.thelancet.com Vol 14 October, 2022
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on the upward trend in THC potency and the adverse
health effects of cannabis, particularly on adolescents
and developing fetuses, as well as motor vehicle or
heavy machinery operators. The critical data obtained
from this mandated research can guide federal and state
government officials and law enforcement agencies in
establishing effective regulations and harm reduction
strategies such as potency caps, labeling, and packaging
requirements, and national highway safety regulations.
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