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Abstract

COVID-19 epidemic has resulted in devastating mortality and morbidity consisting of socioeconomic and health effects
that have included respiratory/pulmonary, cardiovascular, mental health and neurological consequences such as anxiety,
depression, and substance use. Several effective vaccines have been developed and extensive efforts are underway to develop
therapeutics to treat COVID-19. Cannabis and/or its product-cannabidiol (CBD) are being advertised for the treatment of
COVID-19 associated mental/neurological complications and substance use disorders. However, research reviewed shows
that there is insufficient data from clinical studies to support the use of cannabis or CBD for the treatment of COVID-19
associated mental health and neurological complications. Additional basic and clinical research is suggested to develop
cannabis or cannabidiol for the treatment of mental health problems associated with coronavirus infection and or substance
use disorders. In the meantime, it is important that the addiction physician/psychiatrist must caution while prescribing or

recommending cannabis or CBD for treating such clinical indications.
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In 1918, the Spanish flu killed millions of people worldwide.
Once again, the world is facing a devastating viral pandemic
where almost 189 million people have been infected with a
novel corona virus, known as severe acute respiratory syndrome
cornonavirus-2 (SARS-Cov2), that binds to a host cell through
its target angiotensin-converting enzyme 2 (ACE 2) receptor
(Cevik et al. 2020), leading to corona virus induced disease,
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known as COVID-19, that has resulted in more than 4 million
deaths worldwide (Coronavirus Resource Center, 2021). The
facts and not the ‘alternate facts’, are clear, that the COVID-19
pandemic has resulted in a wide range of unprecedented eco-
nomic, social, and short-and long-term medical/health conse-
quences including severe acute respiratory syndrome (SARS)
(DeFelice et al. 2020), hypertension, myocardial injury (Clerkin
et al. 2020), anxiety, depression, tremors, seizures, and impaired
consciousness (Whittaker et al. 2020; Acharya et al. 2020;
Varatharaj et al. 2020). It is estimated that about 45% of adults
in the US suffered from impaired mental health because of
worry and stress over the virus (Krizinger et al. 2020). Accord-
ing to CDC, people with pre-existing health conditions includ-
ing asthma, coronary heart disease, hypertension, diabetes,
immunocompromised state, and dementia also might be at
increased risk from COVID-19 (CDC 2020). Furthermore, the
conditions such as imposed shelter-in-place, physical distanc-
ing, low esteem, social isolation, and potential financial distress
from job loss might further lead to mental health problems,
increased substance use, and possibly suicides. Finally, limited
access to mental health care and addiction treatment for treat-
ing substance use disorders (SUDs) may also in part exacerbate
COVID-19 related complications, making it necessary to use
telemedicine to treat people with SUDs.
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Several vaccines are being successively used to pre-
vent further Covid-19-related morbidity and mortality.
Besides using currently available therapeutics like remde-
sivir, dexamethasone, and convalescent plasma, extensive
efforts worldwide are underway to develop new therapeu-
tics to combat the coronavirus induced symptomatic dis-
ease (COVID-19) and associated complications. Some of
the newer therapeutics under development also include
SNGO001, an inhalable beta interferon delivered by nebu-
lizer, (Synairgen); AZD7442, a long-acting monoclonal
antibody combination as both an infusion and an intramus-
cular injection (AstraZeneca); and Camostat mesilate, an
orally administered serine protease inhibitor that may block
SARS-CoV-2 virus from entering cells (Uno 2020; Sagent
Pharmaceuticals), under the NIH’s program of Accelerat-
ing COVID-19 Therapeutic Interventions and Vaccines
(ACTIV). [(COVID-19 Therapeutics Prioritized for Test-
ing in Clinical Trials | National Institutes of Health (NIH)),
accessed 03282021]. In addition, the second set of facts are
that the internet is filled with suggestions that cannabis or
one of its many cannabinoids including cannabidiol (CBD)
could be used for the treatment of not only coronavirus
infection induced inflammation via cytokine storm (Hu et al.
2021), but also anxiety, depression, post-traumatic disorder
(PTSD), and cognitive decline seen in patients with COVID-
19. Because of the recent changes in legalization of cannabis
or CBD in most US states, cannabis and/or CBD products
have become easily accessible as over the counter products
for treating a wide variety of clinical conditions. Therefore,
in this short review, we will show that the currently avail-
able research from published clinical studies and trials is
insufficient to support the use of cannabis or cannabinoids
including CBD for the treatment of mental health problems
in people with or without coronavirus infection or SUDs
and more basic and clinical research is needed to support
such claims.

The use of cannabis as medicine is not new. In year
2737 BC, the Chinese Emperor Shen-Nung was the first to
describe the medicinal value of cannabis (Li 1974) and since
then many preparations of cannabis have been used for rec-
reational and medicinal purposes (Gaoni and Mechoulam
1971; Mechoulam and Gaoni 1967; Breivogel et al. 1998).
Cannabis sativa, Linn. is a complex plant that has 560 iden-
tified and characterized chemicals (ElSohly et al. 2017),
of which 104 are classified as cannabinoids, while the rest
are terpenes and flavinoids. Cannabinoids like cannabi-
chromene (CBC), cannabidolic acid (CBDA), cannabidiol
(CBD), delta-9-tetrahydrocannabivarin (A°-THCV), can-
nabinol (CBN), delta-9-tetrahyrocannabinol (A-THC),
cannabinol (CBL), delta-9-tetrahydrocannabivaric acid
(A°-THCAA), are the major components of C. sativa,
while cannabigerolic acid (CBGA), cannabigerol (CBG)
and delta-8-tetrahydrocannabinol (A8-HC) are minor

constituents (Gul et al. 2018) and have been postulated to
have some medicinal value (Smith 1998). Curre9ntly, data
on safety, pharmacology, and clinical efficacy on any of
these cannabinoids is insufficient to support their use as
medicine (Khalsa et al. 2019). Only two cannabinoids—
the psychoactive delta-9-tetrahydrocannabinol (THC)
and non-psychoactive cannabidiol (CBD)—have been
extensively studied for their potential therapeutic applica-
tions. Although CBD has potential to treat a wide range of
clinical conditions like disorders of generalized anxiety,
social anxiety, panic, and PTSD (Blessing et al. 2015), and
depressive disorders via serotonergic pathways (de Mello
et al. 2014) and endocannabinoid system (Ashton and
Moore 2011), more clinical research from well-designed
clinical trials is needed to support its use in treating anxi-
ety and depressive disorders and bipolar disorders (Ashton
et al. 2005). CBD also may be effective in promoting wake-
fulness, via triggering increased dopamine levels in either
lateral hypothalamus or dorsal raphe nuclei, the areas of
brain responsible for wakefulness, suggesting that CBD
could treat sleeping disorders such as narcolepsy (Murillo-
Rodriguez et al. 2008). In fact, CBD did improve the qual-
ity and quantity of sleep of a 10-year-old young patient
with PTSD, likely due to its anxiety-relieving benefits
(Shannon and Opila-Lehman 2016). But this is in one case
report. There is a clear paucity of data from well-designed
clinical trials to support the use of cannabis, CBD, or any
other cannabinoid for treating sleep disorders, either anxi-
ety, depression, other neurological complications associ-
ated with COVID-19 or patients with SUDs. However,
there is a silver lining-the fact that CBD inhibits SARS-
Cov-2 replication and promotes the host innate response
in humans (Nguyen et al. 2021), a clear positive aspect of
CBD, and as evidenced by data from the NIH’s database
(http://clinicaltrials.gov; accessed July 13, 2021), several
investigators are studying either the dose tolerability or the
efficacy of CBD in treating anxiety or depression. How-
ever, it remains to be seen when clinical data would be
available from these clinical studies that would support the
use of CBD for treating any of the mental or neuropsychiat-
ric complications. In the meantime, it must be pointed out
that currently, there are no data from any clinical studies or
trials that have been considered adequate by a regulatory
body like the US FDA to support the use of CBD for the
treatment of various mental or neuropsychiatric conditions
as being promoted.

In the case of cannabis, cannabinoids including CBD for
treating substance use disorders, limited research does sug-
gest that CBD could potentially treat patients with opiate,
cannabis, and tobacco use disorders (OUD, CUD, TUD)
(Chye et al. 2019). Earlier studies showed that legaliza-
tion of medical marijuana reduced the number of over-dose
deaths from opioid pain relievers (Finney et al. 2015), and
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that medical marijuana laws significantly reduced prescrib-
ing of opioids for pain (Bradford and Bradford 2016). But
more recently, Hurd et al. (2019) reported that acute admin-
istration of CBD to heroin abstinent patients with OUD sig-
nificantly reduced craving, anxiety, heart rate and salivary
cortisol without causing adverse effects. In the case of can-
nabis use disorder (CUD), CBD reduced euphoria, fewer
depressive and psychotic-like symptoms and improvements
in attentional improvements, verbal learning, and memory
without impairing cognition when smoking cannabis, sug-
gesting that prolonged therapy with CBD may be a useful
adjunct therapy for treating cannabis dependence (Slowij
et al. 2018; Weise and Wilson-Poe 2018). Trigo et al.
(2018) also reported that nabiximols (CBD + THC in 1:1
ratio [Sativex®]) combined with Motivational Enhancement
Therapy and Cognitive Behavioral Therapy (MET/CBT),
reduced the cannabis use and craving but not withdrawal
symptoms in chronic cannabis users. Incidentally, CBD
is approved for treating a rare form of epilepsy-Lennox-
Gastaut and Dravet syndromes in young children, another
positive effect of CBD as medicine. Regarding tobacco use
disorder, in a study of 24 tobacco smokers, CBD inhaler
reduced the number of tobacco cigarettes by 40% when com-
pared to placebo (Morgan et al. 2013); and a single dose of
800 mg oral dose of CBD reduced the salience and pleasant-
ness of cigarette cues but did not influence tobacco craving
or withdrawal or any subjectively rated side effects (Hindocha
et al. 2018). These studies in a small number of patients
provide us a positive signal that CBD has a great potential
to treat a wide range of clinical conditions, but not without
conducting additional well-designed clinical trials to support
its use as therapy for mental conditions including SUDs. It
is also important to keep in mind that cannabinoids may
result in adverse pharmacokinetic/pharmacodynamic drug-
drug interactions with other pharmacologic agents used in
the treatment of patients with COVID-19 (Land et al. 2020)
or patients with substance use disorders.

In clinical practice, CBD is available as: (a) pharmaceu-
tical grade CBD that may be prescribed off-label; (b) as
over the counter CBD products in pharmacies; (c) as CBD
products obtained through internet sources; and (d) CBD
preparations from cannabis dispensaries. Efficacy, safety,
and tolerability data at widely varying doses however are
needed for the physician to make informed clinical recom-
mendations and decisions. Recent survey data of addiction
physicians’ views from an ASAM symposium indicated
that most addiction physicians have a considerable inter-
est in the utilization of CBD, both pharmaceutical grade
and non-pharmaceutical grade, in clinical practice particu-
larly for its potential for the treatment of pain; however,
substantially more research is needed for physicians to
recommend or prescribe CBD as a medication for a range
of clinical disorders. Therefore, it is imperative that the
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clinicians treating patients with any of the above COVID-
19 associated mental or neurological conditions and sub-
stance use disorders inform their patients about the lack
of sufficient clinical evidence for the use of CBD or can-
nabis and discourage them from using non-FDA approved
cannabis, cannabinoids including CBD or THC for self-
treating themselves for COVID-19 related health problems
including SUDs.

In summary, research reviewed clearly suggests that,
although CBD, that is approved for treating epilepsy
in young children, and in combination with THC as
Sativex, for treating symptoms of multiple sclerosis,
and has potential to treat a wide range of clinical indica-
tions, there is insufficient clinical evidence to support
the use of cannabis or its highly advertised product-
CBD in the treatment of COVID-19-asociated mental
health or neuropsychiatric complications at this time.
More systematic evaluation of cannabis or CBD in large
clinical trials is essential prior to endorsing wider use
of CBD or other cannabis products for alleviation of
mental health symptomatology. Therefore, we suggest
that as per the FDA’s GLPs (good laboratory practice
and good clinical practice guidelines), well-designed
basic, clinical studies, and randomized double-blind,
placebo-controlled clinical trials, including studies of
drug-drug interactions, where appropriate, be conducted
to access whether cannabis, or individual cannabinoids
such as THC, CBD, alone or in combination are safe
and effective in treating mental disorders including cog-
nitive decline, anxiety, depression, and/or PTSD seen
in patients with COVID-19 or people with SUDs. Fur-
thermore, and more importantly, because of variabil-
ity of chemical constituents in cannabis from different
sources, cannabis used in research must be of research
grade and well characterized in terms of its chemical
composition as per the FDA’s good manufacturing
guidelines (GMPs).
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