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Abstract

Introduction: Opioid use disorder (OUD) is a major public health crisis worldwide. Patients with OUD inevitably
experience withdrawal symptoms when they attempt to taper down on their current opioid use, abstain com-
pletely from opioids, or attempt to transition to certain medications for opioid use disorder. Acute opioid with-
drawal can be debilitating and include a range of symptoms such as anxiety, pain, insomnia, and gastrointestinal
symptoms. Whereas acute opioid withdrawal only lasts for 1-2 weeks, protracted withdrawal symptoms can per-
sist for months after the cessation of opioids. Insufficient management of opioid withdrawal often leads to dev-
astating results including treatment failure, relapse, and overdose. Thus, there is a critical need for cost-effective,
nonopioid medications, with minimal side effects to help in the medical management of opioid withdrawal syn-
drome. We discuss the potential consideration of cannabidiol (CBD), a nonintoxicating component of the can-
nabis plant, as an adjunctive treatment in managing the opioid withdrawal syndrome.

Materials and Methods: A review of the literature was performed using keywords related to CBD and opioid
withdrawal syndrome in PubMed and Google Scholar. A total of 144 abstracts were identified, and 41 articles
were selected where CBD had been evaluated in clinical studies relevant to opioid withdrawal.

Results: CBD has been reported to have several therapeutic properties including anxiolytic, antidepressant, anti-
inflammatory, anti-emetic, analgesic, as well as reduction of cue-induced craving for opioids, all of which are
highly relevant to opioid withdrawal syndrome. In addition, CBD has been shown in several clinical trials to
be a well-tolerated with no significant adverse effects, even when co-administered with a potent opioid agonist.
Conclusions: Growing evidence suggests that CBD could potentially be added to the standard opioid detoxi-
fication regimen to mitigate acute or protracted opioid withdrawal-related symptoms. However, most existing
findings are either based on preclinical studies and/or small clinical trials. Well-designed, prospective,
randomized-controlled studies evaluating the effect of CBD on managing opioid withdrawal symptoms are war-
ranted.

Keywords: CBD; opioid use disorder; detoxification; opioid withdrawal syndrome; withdrawal management;
nonopioid adjunctive treatment
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Introduction treatment continuum for patients with OUD. Whether

Opioid use disorder (OUD) is a major public health
crisis. In 2018, an estimated two million people aged
12 or older met the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition criteria for OUD in
the United States,' and opioids contributed to the ma-
jority of ~ 93,000 drug overdose deaths in 2020.> With-
drawal management plays an essential role in the

attempting to taper down their current opioid use, ab-
stain from opioid use, or transitioning to medications
for opioid use disorder (MOUD), they will invariably
experience opioid withdrawal syndrome. Insufficient
management of opioid withdrawal often leads to treat-
ment failure, relapse, or overdose. The ongoing opioid
epidemic emphasizes the urgent need for cost-effective
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nonopioid medications with minimal side effects to
help manage opioid withdrawal symptoms. Emerging
evidence suggests that cannabidiol (CBD) may be a
promising candidate as an adjunctive treatment for
managing opioid withdrawal. This review examined
clinical studies where CBD had been evaluated for its
impact on symptoms relevant to opioid withdrawal.

When an opioid-dependent patient undergoes med-
ically supervised withdrawal management, commonly
known as detoxification, they may experience arthral-
gias, myalgias, anxiety, vomiting, diarrhea, insomnia,
cravings, sweats, and chills>™ (Fig. 1). Depending on
the type of opioid used, the onset, peak, and duration
of withdrawal can vary. Withdrawal from heroin
often starts 4-6 h after discontinuation, with symptoms
peaking at 24-48 h, and a duration of 7-14 days. With-
drawal from longer acting opioids starts at 24-48h
after discontinuation and symptoms can persist for
weeks.® After acute opioid withdrawal, some symptoms
can last for weeks or months and is often referred to as
protracted withdrawal.”® Symptoms of protracted
withdrawal can include anxiety, depression, difficulty
sleeping, fatigue, dysphoria, irritability, difficulty fo-
cusing, and deficits in executive control functions.®1°
Protracted opioid withdrawal is destabilizing for in-
dividuals with OUD and could significantly hamper re-
covery (e.g., maintain employment, etc.). Experiencing
negative withdrawal symptoms can be frightening."'
Individuals with OUD commonly cite avoidance of with-
drawal as the primary overwhelming barrier to seeking
treatment,'” and those with more intense symptoms of
withdrawal and anxiety are more likely to drop out of de-
toxification prematurely.'> Health care providers should
not underestimate the extreme amount of anxiety, fear,
aversion, and pain that accompanies this process,
even if it is not an acute life-threatening experience.
Insufficient management of these withdrawal symp-
toms may prompt relapse and lead to detoxification
failure, preventing the patient from receiving further
addiction treatment.'*

Although MOUD is the gold standard for treating
OUD, detoxification continues to be part of the OUD
treatment continuum.'” Patients may choose detoxifi-
cation over methadone or buprenorphine maintenance
for multiple reasons including medication costs, lack of
access to MOUD, negative beliefs,'® a wider cultural
stigma toward opioid agonists,'” or desire to transition
to an opioid antagonist such as naltrexone.'® Patients
with chronic pain may also require opioid detoxifica-
tion when tapering from long-term use of prescription
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pain medication. In addition, OUD patients on long-
term methadone or suboxone maintenance may need
supportive treatment for withdrawal symptoms when ta-
pering medication dosage or attempting to come off of
long-term methadone or buprenorphine maintenance.

In the United States, opioid withdrawal is commonly
managed by administering cross-tolerant opioid ago-
nists of the mu-opioid receptor (MOR) such as metha-
done or buprenorphine in tapered doses. Unfortunately,
this clinical paradigm is limited by the prescribing re-
strictions on opioid agonists, making the service less ac-
cessible.'* In other countries like Russia where access to
these medications are restricted for geopolitical or legal
reasons," managing opioid withdrawal becomes even
more challenging. Even when methadone or buprenor-
phine is utilized, nonopioid medications are often
needed in managing breakthrough withdrawal symp-
toms during opioid tapering, such as insomnia, anxiety,
and pain. Nonopioid medications become especially im-
portant in circumstances when patients choose not to
pursue opioid agonist treatment or they desire to transi-
tion to an opioid antagonist treatment. The a2-
adrenergic agonist Lofexidine, an analog of clonidine, is
a newly Food and Drug Administration (FDA)-approved
nonopioid option for withdrawal management.”® How-
ever, its efficacy is compromised by insufficiently
addressing withdrawal-induced symptoms including
body aches, arthralgia, myalgia, and headaches. In addi-
tion, Lofexidine is associated with some undesirable side
effects including QT prolongation, hypotension, ortho-
stasis, and bradycardia.'" Furthermore, the use of Lofex-
idine is also limited by its high cost.*' Most importantly,
a2-adrenergic agonists do not help alleviate drug cravings
during the withdrawal process, which often lead to de-
toxification failure and relapse. Other adjunctive medica-
tions, often termed “comfort medications” include
nonsteroidal anti-inflammatory drugs (NSAIDS) or acet-
aminophen for pain, loperamide for diarrhea, ondanse-
tron for nausea, and trazodone for insomnia are
sometimes required to treat signs and symptoms of with-
drawal. CBD has the potential of replacing one or several
of these medications, thereby simplifying the withdrawal
management regimen, and decreasing the risk of drug in-
teractions and side effects.

The endocannabinoid system has been identified as
an emerging biological target for addiction, in particu-
lar craving, a significant relapse predictor.”* The endo-
cannabinoid system has close interactions with other
neurotransmitter systems involved in substance use
disorders. Type 1 cannabinoid (CB;) receptors regulate
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dopamine neurotransmission and are colocalized with
MORs in many brain areas, including the nucleus
accumbens and dorsal striatum® that modulate re-
ward, goal-directed behavior, and habit formation.**
CBD is a nonintoxicating cannabinoid that is a nega-
tive allosteric modulator of CB, receptors>> and alloste-
rically modulates the MOR.*® Emerging evidence from
preclinical and clinical studies points to CBD having
potential in relieving opioid withdrawal-related symp-
toms. For example, CBD reduces symptoms of mor-
phine withdrawal in rodents’”>° and has potential
pharmacological benefits in the treatment of craving,
pain, anxiety, and nausea,’’ which are common with-
drawal complaints among OUD patients. In a random-
ized control study, Hurd et al. showed that compared
with placebo, CBD reduced heroin cue-induced crav-
ings and anxiety in abstinent OUD individuals.”'
Although there have been anecdotal reports that CBD
is beneficial for opioid withdrawal,>* and one case re-
port showing the benefit of CBD for acute opioid with-
drawal,” there have been no randomized-controlled
trials to investigate the role of CBD for managing opi-
oid withdrawal syndrome in humans. However, emerg-
ing evidence indicates the beneficial role CBD may play
in alleviating opioid withdrawal symptoms (Table 1).

What has not really been considered is whether CBD
could be beneficial as an adjunct to the standard opioid
detoxification regimen. It has been shown that CBD
does not lead to negative effects even if coadministered
with a potent opioid agonist®**> and it has a favorable
safety profile.’® So, could CBD help to alleviate the
common withdrawal symptoms that prevent patients
from seeking/continuing treatments and decrease pre-
mature discharges of patients undergoing detoxifica-
tion? The sections hereunder provide an overview of
the specific role that CBD might play, or not, for com-
mon opioid withdrawal symptoms.

Methods and Materials

A review of the literature was performed by searching
PubMed and Google Scholar for studies published
from inception until April 2021. A combination of
the following keywords was used: Cannabidiol, CBD,
opioid use disorder, opioid withdrawal syndrome,
withdrawal management, and all acute and protracted
opioid withdrawal related symptoms (anxiety, pain, in-
somnia, nausea, etc....). Studies were included if they
conducted a clinical trial where a CBD containing
product had been evaluated for its effectiveness on
symptoms relevant to opioid withdrawal.

KUDRICH ET AL.

Results

A total of 144 articles were identified from the database
search and 41 were reviewed in-depth based on their
relevance to the symptoms of interest. The results are
summarized in Table 1 and presented hereunder with
regard to the specific symptoms relevant to opioid
withdrawal.

Anxiety, restlessness, and irritability

Anxiety is a common symptom of opioid withdrawal
that increases the odds of relapse, even when treated
with MOUD.* The anxiolytic effect of CBD has been
the most studied symptom relevant to common opioid
withdrawal-related conditions.”® Emerging evidence
from preclinical and clinical studies supports CBD as
beneficial in reducing anxiety.””*’ Highly relevant to
OUD are the findings from the placebo-controlled
CBD clinical trial that demonstrated its effect to reduce
cue-induced anxiety in abstinent OUD individuals.’"
Moreover, this clinical study showed that CBD reduced
physiological measures of stress and anxiety including
decreased salivary cortisol and heart rate levels that
were induced by the salient drug cues.’’ Only a few
studies suggest that CBD does not help or might even
worsen anxiety, but this has mainly been observed in
healthy subjects.”®>> However, in patients with gener-
alized anxiety disorder and seasonal affective disorder,
there is consensus that CBD acutely reduces anxiety-
related symptoms while exhibiting minimal adverse
effects compared with other anxiolytic medications.™

Pain, arthralgias, and myalgias

Pain is an often-underappreciated symptom of opioid
withdrawal. Patients in the midst of opioid withdrawal
experience hyperalgesia. Several studies suggest that
CBD may be an effective analgesic.>*>® Indeed, there is
a growing body of evidence suggesting that CBD might
serve as an analgesic owing to its anti-inflammatory
property. A review by Gazendam et al. highlights several
animal studies demonstrating that CBD reduces pain
and inflammation in conditions like osteoarthritis and
neuropathic pain.”” Specifically, CBD exerts such actions
through promoting T cell attrition, inhibition of proin-
flammatory cytokine release, and anti-inflammatory cy-
tokine production.”®® CBD’s anti-inflammatory and
immune modulatory effects have been documented in
in vivo animal models, in vitro methods, and human
clinical studies.”®® In a prospective cohort study of
131 chronic pain patients, 97 patients completed an 8-
week course of 15mg CBD soft gels. Fifty-three percent
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CBD AND OPIOID WITHDRAWAL MANAGEMENT

of the patients were able to decrease or eliminate their
prescription opioid use.®' In a study of kidney transplant
patients with chronic pain, CBD was given at an increas-
ing dose over 3 weeks. Six of seven patients had partial or
total pain improvement.®* In an audit of 400 patients
with chronic pain, a self-titrated dose of prescribed
CBD decreased both pain and anxiety.”’ In another
study, pain was improved in 29 patients with peripheral
neuropathy by applying CBD topical oil up to four times
a day for 4 weeks.®* However, other research involving
CBD for pain showed little or no benefit.*>*® Further
clinical studies are warranted to determine whether
CBD is effective in decreasing pain, in particular,
withdrawal-induced pain.

Craving

Craving is a core component of OUD and associated
with failure of detoxification/treatments or relapse.
Preclinical animal evidence strongly suggested that
CBD reduces heroin-seeking behavior after a drug-
free period that was specifically triggered by a prior
drug-associated cue in animals with a history of heroin
self-administration.’” Moreover, this effect persisted
weeks after the last CBD dose. As mentioned previously,
in the double-blind randomized placebo-controlled
trial by Hurd et al., oral administration of 400 or
800 mg of CBD reduced drug cue-induced craving in
heroin-abstinent individuals.”* Furthermore, the crav-
ing reduction effect of CBD was persistent for 1 week
after CBD administration consistent with the preclini-
cal animal research. These studies highlight a specific
effect of CBD to reduce craving (clinical trial) and
drug-seeking behavior (animal model) associated
with drug-related cue. This is particularly important
given that environmental cues are strong triggers for
craving and ultimately relapse during the opioid with-
drawal period.

Insomnia

Opioid withdrawal induces a hyperadrenergic state that
may lead to insomnia, a frequent complaint often lead-
ing to relapse. The evidence of cannabinoids for the
treatment of insomnia is conﬂicting.68 However, som-
nolence is one of the most commonly reported side ef-
fect of CBD.”” In two clinical studies of adults with
poor sleep, CBD was found to improve sleep in self-
reportsf”’70 In addition, in two studies of CBD in
children with autism spectrum disorder, CBD was ob-
served to improve their autistic symptoms including
sleep problems.”"”> However, in a double-blind cross-
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over study, 27 healthy participants were randomized to
300 mg of CBD or placebo and then received 8 h of pol-
ysomnography recording to evaluate their sleep-wake
cycle. This study found CBD did not interfere with
the sleep cycle and did not change subjective measures
of sleep, compared with placebo.”

Abdominal cramps, nausea, vomiting,
and diarrhea
Opioids decrease gut motility by activating MORs in
the gastrointestinal tract. During withdrawal, these
sensitized opioid receptors contribute to symptoms
such as nausea, vomiting, abdominal cramps, and diar-
rhea. Treating these symptoms is important to avoid
complications like dehydration."* There is a clear in-
volvement of the endocannabinoid system in gastroin-
testinal function. CBD has been reported to alleviate
gastrointestinal symptoms of withdrawal based on
studies demonstrating that CBD can suppress vomiting
in animals through activation of somatodendritic
5-HT(1A) autoreceptors in the dorsal raphe nucleus.”*
This anti-nausea property is most likely related to CBD
acting as an agonist at the SHT1A receptor.”*’® In a
study of 81 patients with chemotherapy-induced nau-
sea and vomiting, patients self-titrated capsules con-
taining a combination of CBD and THC (1:1) or
placebo. Compared with placebo, THC:CBD was ob-
served to be associated with less nausea and vomiting.””
Although some cannabinoid products are approved by
the FDA for the treatment of chemotherapy-induced
nausea and vomiting, there are no clinical trials on
the evaluation of CBD alone for nausea in humans.
Using CBD alone is of interest for treatment for nausea
because of its nonintoxicating effects, but there may be
a biphasic anti-emetic effects of CBD based on some
preclinical evidence where 5 mg/kg suppressed vomit-
ing, but 40 mg/kg potentiated vomiting.”®

Diarrhea has also been identified as a potential side
effect of high-dose CBD.*>”® However, this side effect
might potentially be leveraged to alleviate the constipa-
tion complaint by methadone- or buprenorphine-
treated OUD patients in withdrawal management,
indicating a potential benefit for adding CBD to the
regimen. Caution nevertheless is warranted as there is
a possibility that CBD may potentially worsen diarrhea
in patients going through acute opioid withdrawal.

Muscle spasms
Muscle spasms are a common and distressing symp-
tom of opioid withdrawal that can lead to relapse if
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not alleviated. Historically, cannabinoids have been used
to alleviate muscular ailments, but most research has fo-
cused on THC, with very limited information available
on CBD in this regard. The only studies utilizing CBD
for muscle spasms involve the oromucosal spray con-
taining THC and CBD in a 1:1 fixed ratio, which has
generally been shown to be a useful treatment option
for patients with multiple sclerosis-related spasticity.®*~*®

Tachycardia and hypertension

Opioid withdrawal results in an increase of noradren-
aline, precipitating sympathetic over-activity such as
tachycardia and hypertension. Information on the ef-
fects of CBD on the cardiovascular system is very lim-
ited. There is some evidence that CBD may increase
heart rate in cannabis-naive individuals and CBD
may decrease blood pressure, especially under stress-
induced conditions.®”*® Orthostatic hypotension has
also been noted as a potential adverse effect of CBD
administration.®”

Other acute withdrawal symptoms

Information on the effects of CBD on other opioid
withdrawal symptoms, such as tremors, dilated pupils,
tearing, rhinorrhea, diaphoresis, chills, and piloerec-
tion, is limited. There is only one randomized, double-
blinded, placebo-controlled, crossover clinical trial that
investigated the effects of CBD and placebo on patients
with Parkinson’s disease when anxiety and tremors
were induced by a simulated public speaking test.
The study demonstrated that CBD administration
attenuates public speaking-induced anxiety and de-
creases tremor amplitude.*’ Although cannabis is
known to cause pupillary dilation,” there is insufficient
evidence to support CBD having any affect, whether
positive or negative, on pupil dilation or tearing. In ad-
dition, there is no sufficient evidence to support CBD
having any effect, whether positive or negative, on rhi-
norrhea, diaphoresis, chills, or piloerection.

Protracted withdrawal symptoms

Protracted withdrawal symptoms can persist 12-36
months after opioid detoxification. During this period,
the relapse rate remains high (i.e., 72-88%).”" Upon the
completion of detoxification, most OUD patients do
not receive MOUD,”” thereby increasing their risk of
experiencing protracted withdrawal symptoms. As
mentioned, CBD could be beneficial in alleviating
many symptoms of protracted opioid withdrawal in-
cluding anxiety, cravings, and insomnia (Fig. 1).

KUDRICH ET AL.

Other protracted withdrawal symptoms that may also
be alleviated by CBD include depression and fatigue.
Although preclinical evidence exists supporting CBD
as an antidepressant, clinical evidence is scarce.”® In
two clinical trials where chronic cannabis users were
given 200 mg CBD orally daily for 10 weeks, both stud-
ies showed improvement in depressive symptoms.”**
Finally, although there are no randomized control tri-
als, there have been studies reporting CBD as beneficial
for improving fatigue associated with other disease
states such as autoimmune hepatitis and childhood
epilepsy.”®®” If CBD has such properties in OUD pa-
tients, then it may have the potential to alleviate linger-
ing withdrawal symptoms that could reduce post-detox
relapse rates.

Conclusions

Growing evidence suggests that CBD may have the po-
tential to reduce anxiety, pain, and insomnia with also
some signals for reducing craving, nausea, vomiting,
muscle spasms, and blood pressure. These clinical
symptoms are commonly observed in OUD patients
undergoing withdrawal, indicating that CBD could po-
tentially be added to the standard opioid detoxification
regimen to mitigate acute withdrawal-related symp-
toms as well as protracted withdrawal symptoms. How-
ever, most of these observations are either based on
preclinical studies and/or small clinical trials, and a
number of the withdrawal symptoms studied to date
make up a small percentage of the outcomes currently
investigated for CBD. Another concern is the wide va-
riety of CBD formulations and dosages used in pub-
lished studies. In addition, the bioavailability of each
CBD product is unclear owing to the lack of pharmaco-
kinetic data. These limitations make comparisons of ef-
fectiveness of different CBD formulations difficult.
Nevertheless, this is a rapidly evolving field with new
formulations and innovative delivery systems emerg-
ing. At this time, however, the only FDA-approved
CBD product is Epidiolex, which is used for rare child-
hood seizure disorders.”® Given the unreliability of
commercially available CBD products that are not
FDA regulated, the use of Epidiolex may be the most
reasonable to consider off-label for opioid withdrawal
syndrome.

In summary, CBD has a good safety profile, is well
tolerated with opioid agonists, and reduces key with-
drawal symptoms. Accumulating data provide the
foundation for future studies using randomized
placebo-control designs to investigate CBD as a
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CBD AND OPIOID WITHDRAWAL MANAGEMENT

potential adjunctive treatment in managing opioid
withdrawal in clinical settings. Easing withdrawal
symptoms with CBD could improve clinical outcomes
by keeping patients engaged in treatment, facilitating
smoother transition to MOUD like buprenorphine or
extended-release naltrexone, and helping with tapering
of opioid agonist treatment or opioid analgesics.
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Abbreviations Used
ABT = Attentional Bias Task
BDI = Beck Depression Inventory
BOLD =blood oxygenation level-dependent
CB, =Type 1 cannabinoid
CBC = cannabichrome
CBD = Cannabidiol
CBDA = cannabidiolic acid
CBDV = cannabidivarin
DEIT = Dynamic Emotion Identification Task
EQ VAS = EuroQol Visual Analogue Scales
FDA =Food and Drug Administration
MOR = mu opioid receptor
MOUD = medications for opioid use disorder
MRI = magnetic resonance imaging
NRS = Numerical Rating Scale
OUD = Opioid use disorder
PANSS = Positive and Negative Psychotic Syndrome Scale
PDI-4 = Pain Disability Index
PEG = Pain, Enjoyment, General Activity
POMS = Profile of Mood States
PSQI = Pittsburgh Sleep Quality Index
SPECT = Single Photon Emission Computed Tomography
SSPS-N = Self-Statements during Public Speaking Scale
STAI-S = Spielberger State Anxiety Inventory
THC = Tetrahydrocannabinol
TSST = Trier Social Stress Test
VAMS = Visual Analogue Mood Scale
VAS = Visual Analogue Scale
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