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Cannabidiol, a non-intoxicating phytocannabinoid,
has potential therapeutic effects over a broad range
of disorders. Recently, there has been increased in-
terest in CBD, as several studies showed promising
anticonvulsant efficacy with few side effects. In 2018,
a CBD-based oral solution, Epidiolex®, was approved
by the FDA to treat two severe forms of pediatric
epilepsy, Dravet syndrome, and Lennox-Gastaut syn-
drome. Although only these two syndromes are rec-
ognized indications for CBD, it has been consumed
in an unregulated fashion for a variety of indications
including chronic pain, muscle stiffness, inflamma-
tion, anxiety, smoking cessation, and even cancer.
While CBD legislation in the USA is confusing due
to the differences in state and federal laws, CBD has
proliferated in the US market in several forms such
as CBD oil or capsules, hemp oil/extract, and also
as an ingredient in several dietary supplements,
syrups, teas, and creams. With the ever-increasing
use of CBD and its widespread availability to the
general public, it is important to examine and report
on possible drug–drug interactions between CBD and
other therapeutic agents as well as addictive sub-
stances such as alcohol and tobacco. A detailed lit-
erature search for CBD’s possible interactions was
conducted using online databases. As expected,
CBD has been reported to interact with anti-
epileptic drugs, antidepressants, opioid analgesics,
and THC, but surprisingly, it interacts with several
other common medications, e.g. acetaminophen, and
substances including alcohol. This review provides a
comprehensive list of interacting drugs. The possible
mechanisms for these drug–drug interactions are
presented in table format. Given the growing popu-
larity of CBD as a medication and the dearth of
available information on CBD drug–drug interac-
tions, it is critical to be aware of current drug–drug
interactions and it will be important to investigate
the impact of CBD upon concomitant medication
use in future randomized, controlled trials.
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INTRODUCTION

The cannabis plant has been used to treat a variety of ailments
for many centuries and includes multiple species, of which
Cannabis indica and Cannabis sativa are best known1. Δ9-
Tetrahydrocannabinol (THC) is the major psychoactive ingre-
dient, and cannabidiol is a non-intoxicating ingredient. Can-
nabis sativa usually has a higher THC:CBD ratio than Can-
nabis indica. Thus, sativa strains often have more psychotro-
pic effects whereas indica strains are more sedating2. As of
July 2020, 33 states and the District of Columbia have medical
cannabis laws and 11 states and the District of Columbia have
recreational cannabis laws. Due to the recent change in can-
nabis laws, CBD consumer sales have skyrocketed; they are
expected to increase from half a billion in 2018 to $1.8 billion
in 20223. As CBD has gained more popularity and expanded
unregulated use, its drug–drug interactions remain largely
unknown. CBD is known to interact with cytochrome P450
drug metabolizing enzymes, and this affects co-administration
of CBDwith other pharmaceutical drugs that are also inhibited
or metabolized by these enzymes4. The consequence of the
lack of information on drug–drug interactions is an inadequate
knowledge of their potential adverse reactions when con-
sumed together. Interactions, either additive or synergistic, or
contraindications are largely undescribed and are a major
health concern. As evidenced from drug interaction databases
such as the Medscape Drug Interaction Checker, which
healthcare professionals and researchers primarily use to
check for drug interactions, searches for CBD interactions
typically yield few results. Therefore, a comprehensive de-
tailed review is warranted to provide insight into this topic.

METHODS

We conducted a detailed online literature search of the data-
bases Pubmed and Google Scholar (1975 to March 2020),
along with the drug interaction databases Medscape Drug
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Interaction Checker and Drug Bank using the terms,
cannabidiol (or CBD) with interactions (n = 19,943), narcotics
(n = 4070); anti-depressants (n = 440); AED (1246); alcohol (n
= 1810); drug. In addition, CBD with specific drug names
(acetaminophen (n = 1776) and morphine (6034), for exam-
ple) were also searched. The results regarding drug interac-
tions from the search were extracted and summarized by 1
author (PB). This review’s focus is not just limited to adverse
effects but also any possible effects that could be attributable
to CBD–drug interactions by simultaneous use either pre-
scribed or consumed nonmedically. When examining CBD’s
interactions with nicotine, there were several references avail-
able on cannabis or marijuana as a whole plant with nicotine/
smoke, but none for CBD and nicotine/smoke. Cannabis/
marijuana plant–drug interactions are beyond the scope of this
review.

CANNABIDIOL’S MECHANISM OF ACTION

CBD is a non-psychotomimetic phytocannabinoid that has
broad range of possible therapeutic effects including anxiolyt-
ic, antidepressant, anticonvulsant, neuroprotective, anti-
inflammatory and immunomodulatory properties without
any stimulant or convulsant properties5. CBD attenuates brain
damage associated with neurogenerative or ischemic condi-
tions. It affects synaptic plasticity and facilitates neurogenesis.
The mechanism of these effects involves multiple pharmaco-
logical targets6. In animal models, CBD (a) blocks or reduces
the spread of generalized seizures induced by maximal elec-
troshock or γ-aminobutyric acid (GABA)–inhibiting drugs,
(b) blocks simple partial seizures induced by the topical appli-
cation of convulsant metals on the cortex, and (c) increases the
seizure threshold for electrical kindling. CBD increased the
potency of AEDs in animal models of partial and generalized
motor seizures, but inhibited the action of AEDs in animal
models of absence seizures7. CBD attenuated GABA release
from ventral pallidum neurons, restoring the normal function
of this system in psychotic patients8. CBD can also increase
adult neurogenesis in mice, and this effect has been shown to
be dependent on CB1 receptors9. CBD can act as a serotonin
1A receptor (5HT1A) agonist. Aripiprazole, an atypical anti-
psychotic, acts as a partial agonist at this receptor, an effect
that could, together with its actions on D2 and 5-HT2A
receptors, contribute to the therapeutic effects of this drug.

MECHANISMS BEHIND CANNABIDIOL’S
INTERACTIONS WITH OTHER MEDICATIONS

CBD is extensively metabolized by CYP450 enzymes in
the liver, in particular by the isoforms CYP3A4 and
CYP2C1910. Furthermore, CBD is able to inhibit
CYP2C19, CYP2D6, and CYP2C9, and may inhibit mem-
bers of the CYP3 family11,12, leading to potential phar-
macologic interactions with other drugs13,14. In animal

models, repetitive administration of CBD may induce
members of the CYP2B family4. Studies in mice have
shown that CBD inactivates cytochrome P450 isozymes
in the short-term, but can induce them after repeated
administration. This is similar to their induction by phe-
nobarbital, thereby strongly suggesting a role for the 2b
subfamily of isozymes of cytochrome P450. Another
study showed this effect to be mediated by upregulation
of mRNA for CYP3A, 2C, and 2B10 after repeated CBD
administration15.
CBD is metabolized via the CYP3A4 enzyme, and

approximately 60% of clinically prescribed medications
are also metabolized through CYP3A4. In particular,
drugs such as ketoconazole, itraconazole, ritonavir, and
clarithromycin inhibit CYP3A416 and this could lead to
the increased levels of CBD when consumed together.
CBD may increase serum concentrations of cyclosporine,
sildenafil, antihistamines, haloperidol, antiretrovirals, and
some statins (atorvastatin and simvastatin but not prava-
statin or rosuvastatin)17. Interaction of these drugs with
CYP3A4 leads to slower CBD degradation and can con-
sequently lead to higher CBD levels that are pharmaceu-
tically active for long periods of time. In contrast, pheno-
barbital, rifampicin, carbamazepine, and phenytoin induce
CYP3A4, causing reduced CBD bioavailability.
GPR55 (G protein-coupled receptor 55) is highly expressed

in large dorsal root ganglion neurons (added now) and, upon
activation by agonists (e.g., THC), increases intracellular cal-
cium in these neurons that may lead to neuronal excitability18.
CBD is reported to function as GPR55 antagonist and sup-
presses GPR55’s activities. The GPR55-dependent mecha-
nism plays a major role in CBD’s anti-psychotic and anti-
epileptic activities19. The therapeutic effects of CBD on
inhibiting the neurotransmission in Dravet syndrome mouse
model were mediated by its antagonism of GPR5520.
CBD inhibition of the BCRP (Breast Cancer Resistance

Protein) efflux function in the placental cotyledon warrants
further research of co-administration of CBD with known
BCRP substrates such as nitrofurantoin, cimetidine, and
sulfasalazine21.
The Medscape Drug Interaction Checker database22 was

searched for CBD’s interactions with other drugs and the
results are tabulated in Table 1.
CB1 receptors are located in the central nervous system and

CB2 receptors are mostly found in the peripheral system23.
Due to the lipophilic nature of CBD and THC, these com-
pounds bind to these receptors and exert several pharmaco-
logical activities. CBD is a CB1 antagonist, a negative allo-
steric modulator at CB2, and an agonist at the transient recep-
tor potential cation channel subfamily V member 1 (TRPV1)
and serotonin 1A (5-HT1A) receptors, resulting in anxiolytic,
antipsychotic, anticonvulsant, antioxidant, analgesic, and im-
munomodulatory functions, some of which buffer the harmful
effects of THC like psychosis24. In particular, CB1, TRPV1,
and 5HT1A are thought to be related to psychosis, anxiety,

2075



Balachandran et al.: Cannabidiol Interactions: a Comprehensive Review JGIM

and pain, respectively. As reported by several researchers,
CBD appears to have minimal analgesic activity25. In addi-
tion, evidence supporting CBD’s efficacy in treating psychi-
atric disorders remain scarce26.
CBD acts through several different targets and acts as

cannabinoid receptor 1 and 2 antagonist (Fig. 1a), G-protein-
coupled receptor 12 inverse agonist (Fig. 1a), glycine receptor
subunit alpha-3 potentiator, 5-hydroxytryptamine receptor 1A
(Fig. 1a) and 2A agonist (Fig. 1b), 3A antagonist (Fig. 1c),
prostaglandin G/H synthase 1 and 2 inhibitor (Fig. 1d), and
cytochrome P450 1B1 (Fig. 1e)/3A5 (Fig. 1e)/2D6 (Fig. 1f)/
3A7 (Fig. 1f)/1A2 (Fig. 1g) inhibitor as well. The drugs that
act on these targets as agonists, partial agonists, antagonists,
negative modulators, inducers, binders, activators, blockers,
and substrates could have the potential to interact as they work
on the same target and mechanisms27. The possible drug–drug
interactions of CBD based on these known targets against
potential medications are collectively listed as flow chart
figures that could have high clinical significance and

relevance. The double-headed arrows indicate that the inter-
actions are possible on either side.
However, the interactions presented in these figures are

predicted from in vitro evidence, preclinical animal data or
from their reported mechanism of actions, and their translation
into clinical activities have not been established. These inter-
actions could be concentration dependent and may require
very high concentration of CBD and the other drug for any
interaction to occur. Complexities in drug bioavailability, bio-
absorption, pharmacokinetics in humans may also play a
major role in CBD–drug interactions. Therefore, these report-
ed interactions warrant further detailed research in human
trials for accuracy and clinical significance.

CANNABIDIOL INTERACTIONS

CBD’s interaction with AEDs and antidepressants is a
topic of interest for physicians because of the possibility

Table 1 Cannabidiol–Psychoactive Drug Interactions22

Name of drug Class of drug Mechanism of interaction Clinical suggestions when co-administered with
CBD

Carbamazepine Anti-epileptic
drug

Will decrease the level or effect of cannabidiol by
affecting hepatic/intestinal enzyme CYP3A4 me-
tabolism.

Consider an increase in cannabidiol dosage (based
on clinical response and tolerability) when co-
administered.

Lamotrigine Anti-epileptic
drug

CBD will increase the level or effect of lamotrigine
by inhibiting UGT2B7 activity.

Consider reducing the dose when concomitantly
using UGT2B7 substrates such as morphine,
losartan, diclofenac, tamoxifen, and ibuprofen.

Oxcarbazepine Anti-epileptic
drug

Will decrease the level or effect of CBD by
affecting hepatic/intestinal enzyme CYP3A4 me-
tabolism.

Consider an increase in CBD dosage (based on
clinical response and tolerability) when co-
administered with a strong CYP3A4 inducer.

Phenobarbital Anti-epileptic
drug

Will decrease the level or effect of CBD by
affecting hepatic/intestinal enzyme CYP3A4 me-
tabolism or CYP2C19 metabolism.
CBD discreetly potentiates the anticonvulsant effect
of phenobarbital.

Consider an increase in CBD dosage (based on
clinical response and tolerability) when co-
administered with a strong CYP3A4 inducer.
Consider reducing the dose of sensitive CYP2C19
substrates, as clinically appropriate, when co-ad-
ministered.

Phenytoin Anti-epileptic
drug

Will decrease the level or effect of CBD by
affecting hepatic/intestinal enzyme CYP3A4/
CYP2C19 metabolism.
CBD may potentiate the anticonvulsant effects of
phenytoin.

Consider an increase in CBD dosage (based on
clinical response and tolerability) when co-
administered with a strong CYP3A4 inducer.
Consider reducing the dose of sensitive CYP2C19
substrates, as clinically appropriate, when
co-administered.

Chlordiazepoxide
Clonazepam
Ethosuximide

Benzodiazepine CBD reduces the anticonvulsant effects of these
drugs

Consider an increase in the dose of these drugs
when co-administered.

Clobazam or
Diazepam

Benzodiazepine CBD will increase the level or effect of clobazam or
diazepam by affecting hepatic enzyme CYP2C19
metabolism. CBD increases clobazam plasma
concentrations.

Consider reducing the dose of sensitive CYP2C19
substrates, as clinically appropriate, when co-
administered.

Lorazepam Benzodiazepine CBD will increase the level or effect of lorazepam
by decreasing its metabolism and potentially inhibit
UGT2B7 activity.

Consider reducing the dose when concomitantly
using UGT2B7 substrates.

Morphine Opioid CBD will increase the level or effect of morphine. CBD may potentially inhibit UGT2B7 activity.
Consider reducing the dose when concomitantly
using UGT2B7 substrates.

Desipramine Tricyclic anti-
depressant

Desipramine will increase the level or effect of
CBD by affecting hepatic/intestinal enzyme
CYP3A4 metabolism.

Consider reducing the CBD dose when co-
administered with a moderate CYP3A4 inhibitor.

Imipramine Tricyclic anti-
depressant

CBD will increase the level or effect of imipramine
by affecting hepatic enzyme CYP2C19 metabolism.

Consider reducing the dose of sensitive CYP2C19
substrates, as clinically appropriate, when co-
administered.

Trimipramine Tricyclic anti-
depressant

CBD will increase the level or effect of
trimipramine by affecting hepatic enzyme
CYP2C19 metabolism.

Consider reducing the dose of sensitive CYP2C19
substrates, as clinically appropriate, when co-
administered.
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of simultaneous consumption of both. CBD has been
reported to interact with several anticonvulsants, including
diazepam, lamotrigine, and phenytoin28,29; sedative drugs
including barbiturates such as phenobarbital and hexobar-
bital30; and narcotics such as codeine and morphine.

Cannabidiol’s Interaction with Anti-epileptic
Drugs

CBD has clear interactions with multiple AEDs, including
clobazam, stiripentol, and valproate. CBD inhibits CYP2C19

CBD

cannabinoid receptor 1 antagonist

cannabinoid receptor 1 agonist, par�al agonist and 
antagonist

dronabinol, nabilone, propacetamol, rimonabant, 
tetrahydrocannabivarin 

cannabinoid receptor 2 antagonist cannabinoid receptor 2 par�al agonist, agonist and inverse 
agonist

nabilone, tetrahydrocannabivarin, dronabinol, 
lasofoxifene

glycine receptor subunit alpha-3 poten�ator glycine receptor subunit alpha-3 agonist and antagonist ivermec�n, taurine, lindane, picrotoxin

G-protein couple receptor 12 inverse agonist G-protein couple receptor 12 inverse agonist medical cannabis, nabiximols

5-hydroxytryptamine 
receptor 1A 

5-hydroxytryptamine receptor 1A par�al agonist aripiprazole, aripiprazole lauroxil, brexipiprazole, buspirone, cariprazine, perospirone, 
que�apine, trazodone, yhombine

5-hydroxytryptamine receptor 1A blocker mianserin

5-hydroxytryptamine receptor 1A binder desipramine, dopamine, loxapine

5-hydroxytryptamine receptor 1A inducer
amitriptyline

5-hydroxytryptamine receptor 1A inhibitor amitriptyline, escitalopram, �anep�ne

5-hydroxytryptamine receptor 1A ac�vator imipramine

5-hydroxytryptamine receptor 1A agonist
5-methoxy-N,N-dimethyltryptamine, apomorphine, brexpiprazole, bromocrip�ne, cabergoline, cariprazine, 
cinitapride, eletriptan, ergotamine, flibanserin, lisuride, lofexidine, methysergide, naluzotan, naratriptan, 

pergolide, pramipexole, ro�go�ne, sumatriptan, tetrahydrocannabivarin, vilazodone, vor�oxe�ne, 
ziprasidone, zolmitriptan

5-hydroxytryptamine receptor 1A antagonist
acepromazine, alprenolol, alverine, amoxapine, asenapine, chlorpromazine, clozapine, dosulepin, doxepin, 

iloperidone, lurasidone, molindone, nefazodone, nortriptyline, paliperidone, penbutolol, pindolol, 
pipo�azine, pirlindole, pizo�fen, que�apine, risperidone, thioproperazine, trazodone, trimipramine

a

Figure 1 a Target-mediated drug–drug interactions of cannabidiol with cannabinoid and 5-hydroxytryptamine 1A receptors27. b Target-
mediated drug–drug interactions of cannabidiol with 5-hydroxytryptamine 2A receptors27. c Target-mediated drug–drug interactions of
cannabidiol with 5-hydroxytryptamine 3A receptors27. d Target-mediated drug–drug interactions of cannabidiol with prostaglandin G/H
synthase 1 and 2 inhibitors27. e Target-mediated drug–drug interactions of cannabidiol with Cytochrome P450 1B1 and 3A5 inhibitor27. f
Target-mediated drug–drug interactions of cannabidiol with Cytochrome P450 2D6 and 3A7 inhibitor27. g Target-mediated drug–drug

interactions of cannabidiol with Cytochrome P450 1A2 inhibitor27. The red dotted lines indicate CBD’s mechanism/actions as listed in red
boxes. The blue double-headed arrows indicate the possible targets and interactions of CBD with other targets/mechanisms as listed in blue
boxes. Green single-headed arrows indicate the drugs that act on these targets, as listed in green boxes. Such drugs may have additive/

synergistic or antagonistic effects if given concomitantly with CBD.>

CBD 5-hydroxytryptamine receptor 2A 
agonist 

5-hydroxytryptamine receptor 2A par�al 
agonist

4-bromo-2,5-dimethoxyphenethylamine, 
aripiprazole

5-hydroxytryptamine receptor 2A inverse  
agonist

ketanserin, perospirone, pimavanserin, 
ritanserin, sarpogrelate

5-hydroxytryptamine receptor 2A 
binder mapro�line

5-hydroxytryptamine receptor 2A 
inducer

donepezil

5-hydroxytryptamine receptor 2A 
inhibitor

escitalopram, lamotrigine

5-hydroxytryptamine 
receptor 2A antagonist

acepromazine, amisulpride, amitriptyline, amoxapine, amperozide, 
aripiprazole, aripiprazole lauroxil, asenapine, blonanserin, 
brexpiprazole, butriptyline, cariprazine, chlorpromazine, 
chlorprothixene, cinitapride, clomipramine, clozapine, 
cyclobenzaprine, cyproheptadine, deramciclane, desipramine, 
dosulepin, doxepin, epinas�ne, etoperidone, flibanserin, flupen�xol, 
fluspirilene, iloperidone, imipramine, lorpiprazole, loxapine, 
lumateperone, lurasidone, mesoridazine, methotrimeprazine, 
methysergide, mianserin, minaprine, mirtazapine, molindone, 
nefazodone, nortriptyline, olanzapine, paliperidone, pipo�azine, 
pizo�fen, promazine, propiomazine, que�apine, risperidone, 
ser�ndole, tegaserod, thioproperazine, thioridazine, thiothixene, 
trazodone, yohimbine, ziprasidone, zotepine, zuclopenthixol

5-hydroxytryptamine 
receptor 2A agonist

2,5-dimethoxy-4-ethylthioamphetamine, 5-methoxy-N,N-
dimethyltryptamine, apomorphine, bromocrip�ne, cabergoline, 
cisapride, ergotamine, lisuride, midomafetamine, MMDA, N-(2-
hydroxybenzyl)-2,5-dimethoxy-4-cyanophenylethylamine, paroxe�ne, 
pergolide, pipamperone, trimipramine, zolmitriptan

b

Fig. 1 continued.
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and CYP3A4, which catalyze the metabolism of N-
desmethylclobazam (nCLB), an active metabolite of
clobazam11,31–33. The inhibition of these enzymes by CBD
leads to the accumulation of nCLB, which is about 20–100%
as potent as clobazam34; therefore, monitoring of clobazam and
nCLB levels is necessary when these medications are used
concomitantly14. A highly purified CBD oral solution has been
approved in the USA for seizures associated with Lennox-
Gastaut and Dravet syndromes in patients aged ≥ 2 years, for
which AEDs are commonly used. A recent trial investigated the
impact of CBD on steady-state pharmacokinetics of clobazam
(and nCLB), stiripentol, and valproate35. The study also exam-
ined the reciprocal effect of these drugs on CBD’s safety and

tolerability and its major metabolites (7-hydroxy-cannabidiol
[7-OH-CBD] and 7-carboxy-cannabidiol [7-COOH-CBD])
when co-administered. Concomitant CBD had significant effect
on nCLB exposure (with 3.4-fold Cmax (maximum concentra-
tion) and AUC (area under the concentration-time curve)), and
little effect on clobazam or stiripentol exposure, while no clin-
ically relevant effect on valproate exposure was observed.
Stiripentol decreased 7-OH-CBD exposure by 29% and 7-
COOH-CBD exposure by 13%. CBD was moderately well-
tolerated when co-administered with AEDs35. The most com-
mon side effects of CBD are diarrhea and sedation36. There was
also an increased incidence of aspartate aminotransferase and

CBD 5-hydroxytryptamine receptor 3A antagonist 

5-hydroxytryptamine 
receptor 3A agonist cisapride, metoclopramide

5-hydroxytryptamine receptor 
3A ligand que�apine

5-hydroxytryptamine 
receptor 3A binder loxapine, trimipramine

5-hydroxytryptamine 
receptor 3A inhibitor lamotrigine

5-hydroxytryptamine 
receptor 3A poten�ator ketamine

5-hydroxytryptamine 
receptor 3A nega�ve 

modulator
bupropion

c

Fig. 1 continued.

CBD

prostaglandin G/H synthase 1 inhibitor

prostaglandin G/H synthase 1 inhibitor

aceclofenac, acetaminophen, acetylsalicylic acid, an�pyrine, antrafenine, balsalazide, bromfenac, 
bufexamac, carprofen, choline magnesium trisalicylate, dexibuprofen, dexketoprofen, diclofenac, 
diethylcarbamazine, diflunisal, dihomo-gamma-linolenic acid, droxicam, etodolac, fenoprofen, 
flurbiprofen, hyperforin, ibuprofen, icosapent, indomethacin, ketoprofen, ketorolac, lornoxicam, 
lumiracoxib, magnesium salicylate, meclofenamic acid, medical cannabis, mefenamic acid, 
meloxicam, mesalazine, nabiximols, nabumetone, naproxen, nepafenac, nitroaspirin, oxaprozin, 
phenylbutazone, piroxicam, resveratrol, salicylic acid, salsalate, sulfasalazine, sulindac, suprofen, 
talniflumate, tenoxicam, �aprofenic acid, tolme�n, trolamine salicylate

prostaglandin G/H synthase 1 inducer
desmopressin, minoxidil

prostaglandin G/H synthase 1 substrate candesartan, candesartan cilexe�l, chlorpropamide, dapsone, diazepam, diphenhydramine, 
dronabinol, eletriptan, etoposide, hexobarbital, ifosfamide, ima�nib, irbesartan, ketamine, 
ketobemidone, montelukast, nateglinide, rofecoxib, rosiglitazone, seratrodast, terbinafine, 
thalidomide, trabectedin, valproic acid, voriconazole, zafirlukast, zaltoprofen, zileuton, zopiclone

prostaglandin G/H synthase 1  antagonist

acemetacin, dexketoprofen, glycol salicylate, loxoprofen, methyl salicylate, phenyl salicylate, 
propacetamol, talniflumate, tolfenamic acid, triflusal

prostaglandin G/H synthase 2 inhibitor

prostaglandin G/H 
synthase 1 inhibitor

aceclofenac, acetaminophen, acetylsalicylic acid, adapalene, aminosalicylic acid, an�pyrine, antrafenine, balsalazide, 
bromfenac, bufexamac, capsaicin, carprofen, celecoxib, chlorphenesin, choline magnesium trisalicylate, cimicoxib, 
cispla�n, clodronic acid, dexibuprofen, dexketoprofen, diclofenac, diflunisal, drospirenone, droxicam, etodolac, 
etoricoxib, fenoprofen, fish oil, flurbiprofen, ginseng, ibuprofen, icosapent, indomethacin, ketoprofen, ketorolac, 
lornoxicam, lumiracoxib, magnesium salicylate, meclofenamic acid, medical cannabis, mefenamic acid, meloxicam, 
mesalazine, morniflumate, nabiximols, nabumetone, naproxen, nepafenac, niflumic acid, nimesulide, oxaprozin, 
parecoxib, phenylbutazone, piroxicam, pomalidomide, resveratrol, rofecoxib, salicylic acid, salsalate, seliciclib, 
sulfasalazine, sulindac, suprofen, talniflumate, tenoxicam, �aprofenic acid, tolme�n, triamcinolone, trolamine 
salicylate, valdecoxib

prostaglandin G/H Synthase 1 
nega�ve modulator

lenalidomide

prostaglandin G/H synthase 1 antagonist
acemetacin, alclofenac, dexketoprofen, glycol salicylate, loxoprofen, menthyl salicylate, phenyl 

salicylate, propacetamol, talniflumate, thalidomide, tolfenamic acid

prostaglandin G/H synthase 1 
substrate

dapsone, etoposide, omega-3 fa�y acids, omega-6 fa�y acids, thalidomide

prostaglandin G/H synthase 1 
inducer

aldesleukin, bumetanide, desmopressin, drospirenone, nonoxynol-9, prasterone sulfate, risedronic 
acid, sapropterin, sar9, met (O2)11-substance P, semaxanib, tafluprost

d

Fig. 1 continued.
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alanine aminotransferase elevations while taking CBD, with
concomitant valproate37.
A pharmacodynamic animal study using maximal electro-

shock and audiogenic seizure models showed that CBD po-
tentiated the anticonvulsant effects of phenytoin by twofold
and discreetly potentiated the effect of phenobarbital. CBD

also reduced the anticonvulsant properties of chlordiazepox-
ide, clonazepam, and ethosuximide29,38,39. A pharmacokinetic
interaction between CBD and clobazam was reported with
decreased clobazam serum levels noted after increasing CBD
doses40. Another study suggests that CBD is effective in
reducing seizure frequency and severity from baseline in

CBD

cytochrome P450 1B1 
inhibitor

cytochrome P450 1B1 inhibitor

daunorubicin, doxorubicin, ketoconazole, medical cannabis, melatonin, mitoxantrone, nabiximols, paclitaxel, propofol, resveratrol, tamoxifen

cytochrome P450 1B1 inducer

Betamethasone, bio�n, budesonide, doxorubicin, hydrocor�sone, lansoprazole, methylprednisolone, omeprazole, prednisone, primaquine, triclocarban

cytochrome P450 1B1 substrate

amodiaquine, caffeine, dasa�nib, erlo�nib, estradiol, estradiol acetate, estradiol benzoate, estradiol cypionate, estradiol dienanthate, estradiol valerate, estrone, 
flutamide, melatonin, progesterone, tamoxifen, testosterone, testosterone undecanoate, theophylline, triclabendazole

cytochrome P450 1B1 binder

docetaxel

cytochrome P450 
3A5 inhibitor

cytochrome P450 3A5 
substrate

alfentanil, alprazolam, ambrisentan, amitriptyline, amlodipine, amprenavir, anastrozole, apixaban, argatroban, aripiprazole, aripiprazole lauroxil, artemether, 
astemizole, asunaprevir, atorvasta�n, axi�nib, azelas�ne, azimilide, benidipine, bimatoprost, boceprevir, buprenorphine, buspirone, cabazitaxel, cannabidiol, 
carbamazepine, cenobamate, cerivasta�n, cethromycin, chloroquine, chlorpheniramine, cilostazol, cisapride, clarithromycin, clindamycin, clonidine, clopidogrel, 
cobicistat, cocaine, copanlisib, crizo�nib, cyclophosphamide, cyclosporine, daclatasvir, dapsone, dasa�nib, deutetrabenazine, dexamethasone, dexloxiglumide, 
diazepam, dil�azem, disulfiram, docetaxel, domperidone, dronedarone, dutasteride, elbasvir, elexaca�or, enzalutamide, eplerenone, erlo�nib, erythromycin, 
estradiol, estradiol acetate, estradiol benzoate, estradiol cypionate, estradiol dienanthate, estradiol valerate, estrone, ethinylestradiol, etoposide, felodipine, 
finasteride, fluoxe�ne, flutamide, flu�casone, flu�casone furoate, flu�casone propionate, fluvasta�n, gefi�nib, glyburide, halofantrine, haloperidol, 
hydrocor�sone, hydrocor�sone aceponate, hydrocor�sone acetate, hydrocor�sone butyrate, hydrocor�sone cypionate, hydrocor�sone phosphate, 
hydrocor�sone probutate, hydrocor�sone valerate, hydroxyprogesterone caproate, hydroxyzine, ibru�nib, ico�nib, idelalisib, ifosfamide, iloperidone, ima�nib, 
indinavir, irinotecan, isavuconazole, istradefylline, ivaca�or, lapa�nib, lemborexant, lercanidipine, levacetylmethadol, levonorgestrel, lidocaine, loratadine, 
lorla�nib, metronidazole, midazolam, mifepristone, mycophenolate mofe�l, nabiximols, nateglinide, nevirapine, nifedipine, nisoldipine, nitrendipine, 
nortriptyline, olaparib, ondansetron, oxybutynin, oxycodone, paclitaxel, paliperidone, paritaprevir, pentamidine, perampanel, phenytoin, pimozide, pona�nib, 
praziquantel, progesterone, propranolol, que�apine, quinacrine, quinine, ritonavir, rivaroxaban, romidepsin, salmeterol, saquinavir, saxaglip�n, sildenafil, 
simvasta�n, sirolimus, sorafenib, suni�nib, tacrolimus, tadalafil, tamoxifen, tegafur, temsirolimus, tenapanor, teniposide, terfenadine, testosterone, testosterone 
cypionate, testosterone enanthate, testosterone undecanoate, tezaca�or, trastuzumab emtansine, trazodone, tre�noin, triamcinolone, triazolam, udenafil, 
valbenazine, valproic acid, vardenafil, verapamil, vicriviroc, vincris�ne, vor�oxe�ne, zaleplon, zonisamide

cytochrome P450 
3A5 inhibitor acalabru�nib, amlodipine, boceprevir, cenobamate, chloramphenicol, cime�dine, ciprofloxacin, clarithromycin, cobicistat, crizo�nib, curcumin sulfate, 

delavirdine, dil�azem, di�ocarb, dronedarone, elbasvir, erythromycin, fluconazole, flu�casone, flu�casone furoate, flu�casone propionate, gestodene, idelalisib, 
ima�nib, indinavir, isavuconazole, itraconazole, ketoconazole, letermovir, medical cannabis, mibefradil, modafinil, nabiximols, nelfinavir, nicardipine, 
oxcarbazepine, oxymetholone, phenelzine, ritonavir, rucaparib, safinamide, saquinavir, seproxe�ne, temsirolimus, troglitazone, troleandomycin, verapamil, 
voriconazole

cytochrome P450 3A5 
inducer

amcinonide, armodafinil, asunaprevir, beclomethasone dipropionate, betamethasone, betamethasone phosphate, budesonide, carbamazepine, clobetasol, 
clobetasol propionate, clocortolone acetate, cloprednol, cor�sone, cor�sone acetate, cor�vazol, daunorubicin, deflazacort, dexamethasone, dexamethasone 
isonico�nate, difluocortolone, efavirenz, enzalutamide, fluocinonide, fluocortolone, fluorometholone, fluprednidene, fluprednidene acetate, flu�casone, 
flu�casone furoate, halometasone, ico�nib, medrysone, melengestrol acetate, meprednisone, methylprednisolone hemisuccinate, midostaurin, modafinil, 
mometasone, mometasone furoate, oxcarbazepine, paramethasone, phenobarbital, phenytoin, prednisolone hemisuccinate, prednisolone phosphate, prednisone, 
prednisone acetate, prednylidene, reserpine, rifampicin, rimexolone, ritonavir, thalidomide, triamcinolone
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1-(2-phenylethyl)-4-phenyl-4-acetoxypiperidine, abemaciclib, abiraterone, acebutolol, amiodarone, amlodipine, amodiaquine, amoxapine, artenimol, asenapine, asunaprevir, atorvasta�n, azelas�ne, bepridil, bicalutamide, 
biperiden, black cohosh, buprenorphine, bupropion, celecoxib, cerivasta�n, chloroquine, chlorpheniramine, chlorpromazine, cimetidine, cinacalcet, cisapride, citalopram, clemas�ne, clinafloxacin, clobazam, clomipramine, 
clotrimazole, clozapine, cobicistat, cocaine, curcumin, curcumin sulfate, cyclosporine, dacomi�nib, dapoxe�ne, darifenacin, delavirdine, deramciclane, desipramine, desvenlafaxine, dexchlorpheniramine, 
dexchlorpheniramine maleate, dexfenfluramine, dexmedetomidine, dextropropoxyphene, diacerein, dimethyl sulfoxide, diphenhydramine, dosulepin, doxepin, doxorubicin, dronedarone, duloxe�ne, efavirenz, elexaca�or, 
eliglustat, enasidenib, entacapone, epinas�ne, escitalopram, etoricoxib, everolimus, felodipine, fenfluramine, flecainide, fluoxe�ne, fluphenazine, fluvoxamine, fusidic acid, gefi�nib, glycerol phenylbutyrate, halofantrine, 
haloperidol, hydroxychloroquine, hydroxyurea, hydroxyzine, ima�nib, imipramine, indinavir, indisulam, iproniazid, isavuconazole, isoniazid, ketoconazole, labetalol, lansoprazole, lasmiditan, lenva�nib, lercanidipine, 
levosalbutamol, lidocaine, lisdexamfetamine, lomus�ne, lopinavir, loratadine, lorcaserin, lumefantrine, manidipine, medical cannabis, melperone, mepyramine, methadone, methimazole, methotrimeprazine, 
metoclopramide, metoprolol, mibefradil, miconazole, midostaurin, mifepristone, mirabegron, mizolas�ne, moclobemide, nabiximols, naloxegol, nefazodone, nelfinavir, nevirapine, niacin, nicardipine, nico�namide, 
nifedipine, nilo�nib, nortriptyline, olanzapine, omeprazole, oritavancin, orphenadrine, ospemifene, oxamniquine, oxprenolol, oxybutynin, oxymetholone, panobinostat, paroxe�ne, pazopanib, peginterferon alfa-2b, 
pergolide, perhexiline, perphenazine, phenelzine, phenylbutyric acid, pimozide, pindolol, pipo�azine, pitolisant, primaquine, proguanil, promethazine, propafenone, propranolol, quinidine, quinine, rabeprazole, rani�dine, 
ranolazine, reboxe�ne, rhein, rilpivirine, risperidone, ritanserin, ritonavir, rolapitant, rosiglitazone, ro�go�ne, rucaparib, safinamide, saquinavir, selegiline, sertraline, sorafenib, sparteine, St. John's wort, s�ripentol, 
sulconazole, sulfanilamide, sulfaphenazole, tamoxifen, tapentadol, tegaserod, temsirolimus, terbinafine, terfenadine, thioridazine, thiothixene, �cagrelor, �clopidine, �pranavir, tranylcypromine, trazodone, triclabendazole, 
tripelennamine, trospium, ubrogepant, vemurafenib, venlafaxine, verapamil, vernakalant, vinblas�ne, vinorelbine
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4-methoxyamphetamine, 5-methoxy-N,N-dimethyltryptamine, acebutolol, acetaminophen, almotriptan, aloglip�n, alprenolol, aminophenazone, amiodarone, amitriptyline, amoxapine, amphetamine, amprenavir, 
anisodamine, an�pyrine, aprindine, arformoterol, aripiprazole, aripiprazole lauroxil, aro�nolol, asenapine, astemizole, asunaprevir, atenolol, atomoxe�ne, azelas�ne, azimilide, befunolol, benzyl alcohol, bepridil, betaxolol, 
bevantolol, bicifadine, bopindolol, bortezomib, brexpiprazole, bucindolol, bufuralol, bupivacaine, bupranolol, buprenorphine, buspirone, butyrfentanyl, caffeine, cannabidiol, cariprazine, carteolol, carvedilol, celecoxib, 
celiprolol, cevimeline, chloroquine, chlorpheniramine, chlorpromazine, chlorzoxazone, ciclesonide, cilostazol, cinnarizine, citalopram, clevidipine, clomipramine, clonidine, cloranolol, clozapine, codeine, cyclobenzaprine, 
dacomi�nib, dapagliflozin, dapoxe�ne, darifenacin, dasabuvir, debrisoquine, delavirdine, desipramine, deutetrabenazine, dexchlorpheniramine, dexchlorpheniramine maleate, dexfenfluramine, dextroamphetamine, 
dextromethorphan, dextropropoxyphene, dihydrocodeine, dil�azem, diphenhydramine, dolasetron, domperidone, donepezil, dosulepin, doxazosin, doxepin, dronedarone, duloxe�ne, elagolix, eletriptan, eliglustat, 
enasidenib, encainide, enclomiphene, encorafenib, epanolol, epinas�ne, erlo�nib, esatenolol, escitalopram, esmirtazapine, esmolol, ethylmorphine, fesoterodine, flecainide, flunarizine, fluoxe�ne, fluvasta�n, fluvoxamine, 
formoterol, fusidic acid, galantamine, gefi�nib, haloperidol, hydrocodone, ibru�nib, idarubicin, iloperidone, ima�nib, imipramine, indenolol, ipecac, istradefylline, ixazomib, labetalol, landiolol, letermovir, levobetaxolol, 
levobunolol, levomilnacipran, lidocaine, lisdexamfetamine, lofexidine, loperamide, loratadine, lorcaserin, lorpiprazole, lysergic acid diethylamide, mapro�line, meclizine, meperidine, mephenytoin, mepindolol, mequitazine, 
mesoridazine, metamfetamine, methadone, methotrimeprazine, methoxyflurane, me�pranolol, metoclopramide, metoprolol, mexile�ne, mianserin, midodrine, midomafetamine, minaprine, mirabegron, mirtazapine, 
moclobemide, nabiximols, nateglinide, nebivolol, nefazodone, netupitant, nevirapine, nicergoline, nico�ne, nortriptyline, olanzapine, ondansetron, opium, oxamniquine, oxprenolol, oxycodone, oxymorphone, paliperidone, 
palonosetron, paroxe�ne, penbutolol, pentamidine, perhexiline, perospirone, perphenazine, phenace�n, phenformin, phenytoin, pindolol, piperazine, pipo�azine, pitolisant, pona�nib, practolol, procainamide, 
prochlorperazine, progesterone, promazine, promethazine, propacetamol, propafenone, propranolol, que�apine, quinidine, quinine, ranolazine, remoxipride, repinotan, revefenacin, risperidone, ritonavir, ro�go�ne, 
rucaparib, rupatadine, selegiline, ser�ndole, sertraline, sildenafil, simvasta�n, solifenacin, sotalol, sparteine, tafenoquine, talinolol, tamoxifen, tamsulosin, tapentadol, tegaserod, terfenadine, tertatolol, tesmilifene, 
tetrabenazine, theophylline, thioridazine, �clopidine, �molol, �otropium, �pranavir, tolterodine, trabectedin, tramadol, trazodone, triclabendazole, trimipramine, umeclidinium, upadaci�nib, valbenazine, venlafaxine, 
vernakalant, vilazodone, vor�oxe�ne, yohimbine, zolpidem, zuclopenthixol
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alfentanil, alprazolam, aripiprazole, aripiprazole lauroxil, astemizole, atorvasta�n, buprenorphine, buspirone, cerivasta�n, chlorpheniramine, cilostazol, cisapride, cobicistat, cocaine, copanlisib, daclatasvir, dapsone, 
dexamethasone, dextromethorphan, diazepam, dil�azem, docetaxel, domperidone, elbasvir, erythromycin, estradiol, estradiol acetate, estradiol benzoate, estradiol cypionate, estradiol dienanthate, estradiol valerate, 
felodipine, fentanyl, finasteride, flu�casone, flu�casone furoate, flu�casone propionate, glyburide, haloperidol, hydrocor�sone, hydrocor�sone aceponate, hydrocor�sone acetate, hydrocor�sone butyrate, hydrocor�sone 
cypionate, hydrocor�sone phosphate, hydrocor�sone probutate, hydrocor�sone valerate, idelalisib, iloperidone, ima�nib, imipramine, irinotecan, lercanidipine, levacetylmethadol, lidocaine, methadone, metronidazole, 
midazolam, nateglinide, nevirapine, nisoldipine, nitrendipine, ondansetron, paclitaxel, phenytoin, pimozide, prasterone, prasterone sulfate, praziquantel, progesterone, propranolol, quinidine, quinine, ritonavir, salmeterol, 
saquinavir, sildenafil, sirolimus, sorafenib, suni�nib, tamoxifen, temsirolimus, terfenadine, testosterone, testosterone cypionate, testosterone enanthate, testosterone undecanoate, trazodone, tre�noin, triamcinolone, 
triazolam, vincris�ne, zaleplon
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chloramphenicol, ciprofloxacin, cobicistat, delavirdine, dil�azem, elbasvir, erythromycin, gestodene, idelalisib, ima�nib, indinavir, itraconazole, letermovir, medical cannabis, mibefradil, nabiximols, 
nelfinavir, oxymetholone, phenelzine, prasterone, progesterone, ritonavir, rucaparib, saquinavir, seproxe�ne, troglitazone, troleandomycin, voriconazolecytochrome 

P450 3A7 
inducer clotrimazole, dexamethasone, efavirenz, midostaurin, phenobarbital, phenytoin, rifampicin, ritonavir, triamcinolone
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adults and children with treatment-resistant epilepsy. Accord-
ing to this study, CBD has its own seizure-reducing efficacy
and not affected by pharmacokinetic drug–drug interactions
with other AEDs. The efficacy of AEDs can be modulated by
CBD but CBD’s anti-epileptic efficacy is unaffected by
AEDs41.
Socala et al.42 observed that CBD increased the activity of

topiramate, oxcarbazepine, pregabalin, tiagabine, and
gabapentin, but did not affect the anticonvulsant effect of
lamotrigine and lacosamide. Increased anticonvulsant activity
of AEDs was partly related to pharmacokinetic interactions
with CBD because CBD increased serum and brain concen-
trations of these AEDs. Although CBD did not affect the
anticonvulsant activity of lacosamide, pharmacokinetic inter-
actions between these two drugs cannot be excluded as CBD
increased the brain concentration of lacosamide and vice
versa. Interestingly, cannabidiol attenuated the anticonvulsant
activity of levetiracetam and this interaction is pharmacody-
namic in nature because no changes in serum and brain con-
centrations of either levetiracetam or CBD were observed.

Cannabidiol’s Interaction with Antidepressants

CBD inhibits hepatic enzyme CYP2D6, and because of this
inhibition, the serum concentrations of selective serotonin
reuptake inhibitor (SSRIs), tricyclic antidepressants, antipsy-
chotics, beta-blockers, and opioids may be increased as these
antidepressants are metabolized by this enzyme. CBD can also
affect metabolism of omeprazole and risperidone by CYP2D6
interactions43. CBD also interacts with monoamine oxidase
inhibitors (MAOIs) like tranylcypromine, phenelzine, and

isocarboxazid by inhibiting their metabolism and causing
these substances to remain in the circulatory system for longer
periods of time leading to unpleasant side effects44.
When sertraline, a SSRI, was administered in combination

with CBD in mouse model of post-traumatic stress disorder,
the combination produced synergistic action on cognitive and
emotional disturbances (severe anxiety and aggressive behav-
ior)45. The noradrenergic antidepressant, desipramine, when
administered concurrently with CBD, at subtherapeutic doses
of both, resulted in significant antidepressant like effects, thus
implicating a synergistic or additive mechanism46.
Amitriptyline, a tricyclic antidepressant, is metabolized by

cytochrome P450 isozymes CYP2D6, CYP2C19, CYP3A4,
CYP1A2 and CYP2C9, and CBD inhibits these enzymes,
which may increase adverse effects simultaneously (e.g., an-
ticholinergic syndrome, drowsiness, and QT interval
prolongation)47.
Additionally, gabapentin, pregabalin, citalopram, paroxe-

tine, and mirtazapine are all metabolized by cytochrome en-
zymes that are known to be inhibited by CBD and co-
administration of CBD with these medications may have
adverse effects47.

Cannabidiol’s Interaction with Opioids

CBD has been shown to have divergent effects when co-
administered with opioids. CBD’s interaction with morphine
varied in different behavior models. For example, when the
acetic acid stimulated stretching assay model was used, the
combination showed synergistic effects. In the hot plate ther-
mal nociceptive assay model, acetic acid decreased operant

CBD cytochrome P450 1A2 
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abemaciclib, abiraterone, albinterferon alfa-2B, alosetron, amiodarone, anagrelide, anastrozole, atazanavir, avasimibe, besifloxacin, black 
cohosh, bortezomib, caffeine, carbamazepine, cepeginterferon alfa-2b, cime�dine, cinoxacin, ciprofloxacin, citalopram, clinafloxacin, clozapine, 
conjugated estrogens, curcumin, curcumin sulfate, deferasirox, dexmedetomidine, diacerein, difloxacin, dihydralazine, dosulepin, efavirenz, 
elexaca�or, enasidenib, enoxacin, enrofloxacin, estradiol, estradiol acetate, estradiol benzoate, estradiol cypionate, estradiol dienanthate, 
estradiol valerate, famo�dine, flumequine, fluoxe�ne, fluvoxamine, furafylline, garenoxacin, ga�floxacin, gemfibrozil, gem ifloxacin, genistein, 
grepafloxacin, human interferon beta, imipramine, interferon alfa, interferon alfa-2a, recombinant, interferon alfa-2b, interferon alfa-2c, 
interferon alfa-n1, interferon alfa-n3, interferon alfacon-1, interferon beta-1a, interferon beta-1b, interferon gamma-1b, isoniazid, ketoconazole, 
lenva�nib, levofloxacin, lidocaine, lobeglitazone, lomefloxacin, medical cannabis, methimazole, methoxsalen, mexile�ne, mibefradil, 
midostaurin, moxifloxacin, nabiximols, nalidixic acid, nemonoxacin, nevirapine, niclosamide, nifedipine, nitric oxide, norfloxacin, obe�cholic acid, 
ofloxacin, ondansetron, orbifloxacin, orphenadrine, oxolinic acid, paroxe�ne, pazufloxacin, pefloxacin, peginterferon alfa-2a, peginterferon alfa-
2b, peginterferon beta-1a, peppermint oil, pipemidic acid, pirfenidone, promazine, propafenone, propofol, prulifloxacin, quinidine, rani�dine, 
resveratrol, rhein, rifamycin, ritonavir, rofecoxib, ropeginterferon alfa-2b, rosiglitazone, rosoxacin, rucaparib, rufloxacin, safinamide, 
sarafloxacin, selegiline, simeprevir, sitafloxacin, sparfloxacin, s�ripentol, sulconazole, techne�um Tc-99m ciprofloxacin, tegaserod, temafloxacin, 
thiabendazole, �clopidine, tocainide, tranylcypromine, triclabendazole, trovafloxacin, valproic acid, vemurafenib, viloxazine, zafirlukast, 
zucapsaicin
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albendazole, armodafinil, belinostat, beta-naphthoflavone, capsaicin, carbamazepine, dovi�nib, fosphenytoin, griseofulvin, insulin aspart, 
insulin beef, insulin degludec, insulin detemir, insulin glargine, insulin glulisine, insulin human, insulin lispro, insulin peglispro, insulin pork, 
insulin tregopil, menadione, meperidine, midostaurin, modafinil, nafcillin, nico�ne, nn344, omeprazole, osimer�nib, phenoba rbital, 
phenylephrine, phenytoin, pitolisant, primaquine, primidone, rabeprazole, rifampicin, ritonavir, rucaparib, secobarbital, streptozocin, 
teriflunomide

cytochrome 
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(R)-warfarin, 8-azaguanine, 8-chlorotheophylline, 9-deazaguanine, 9-methylguanine, acefylline, acenocoumarol, acetaminophen, agomela�ne, 
alosetron, aminophenazone, aminophylline, amitriptyline, anagrelide, an�pyrine, apixaban, apremilast, asenapine, axi�nib, azathioprine, 
azelas�ne, bamifylline, bendamus�ne, benzyl alcohol, betaxolol, bicifadine, binime�nib, bortezomib, bromazepam, bromotheop hylline, bufylline, 
caffeine, capsaicin, carvedilol, chlorpromazine, chlorzoxazone, cilostazol, cinacalcet, cinnarizine, clomipramine, clonidine, clopidogrel, clozapine, 
conjugated estrogens, cyclobenzaprine, dacarbazine, dapagliflozin, dasa�nib, desipramine, deutetrabenazine, dexfenfluramine, diclofenac, 
dihydralazine, disopyramide, domperidone, doxepin, doxofylline, duloxe�ne, efavirenz, eltrombopag, enasidenib, erlo�nib, es tradiol, estradiol 
acetate, estradiol benzoate, estradiol cypionate, estradiol dienanthate, estradiol valerate, estrone, estrone sulfate, etamiphylline, ethanol, 
ethinylestradiol, etoposide, etoricoxib, fenethylline, flecainide, flunarizine, fluorouracil, fluoxe�ne, flutamide, fluvoxamine, frovatriptan, genistein, 
grepafloxacin, gts-21, guanabenz, haloperidol, hespere�n, hypoxanthine, ico�nib, ima�nib, imipramine, istradefylline, ixazomi b, leflunomide, 
levobupivacaine, lidocaine, lisofylline, lofexidine, lomefloxacin, loratadine, lorcaserin, lumiracoxib, malathion, mapro�line, melatonin, 
mephenytoin, methadone, methoxyflurane, metoclopramide, mexile�ne, mianserin, mirtazapine, muraglitazar, nabumetone, naproxen, nico�ne, 
nifedipine, norethisterone, nortriptyline, olanzapine, ondansetron, oxtriphylline, palonosetron, paroxe�ne, pazopanib, pen� fylline, pentoxifylline, 
perampanel, perphenazine, phenace�n, pimobendan, pimozide, pirfenidone, pomalidomide, praziquantel, primaquine, promazine, p ropacetamol, 
propafenone, propentofylline, propranolol, proxyphylline, quinine, ramelteon, ramosetron, rani�dine, rasagiline, resveratrol , riluzole, rofecoxib, 
ropinirole, ropivacaine, rucaparib, selegiline, sorafenib, s�ripentol, tacrine, tamoxifen, tasimelteon, tegafur, temafloxacin, terbinafine, 
theobromine, theophylline, thiabendazole, thiothixene, �zanidine, tocainide, tolperisone, triamterene, triclabendazole, trif luoperazine, 
trimethoprim, ulipristal, vadimezan, verapamil, voxilaprevir, warfarin, xanthine, zileuton, zolmitriptan, zolpidem, zotepine
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responding for palatable food model and sub-additive effects
(an effect that is less than additive) were observed. These
results suggest that distinct mechanisms of action underlie
the interactions between CBD and morphine. Thus, the choice
of appropriate combination therapies for the treatment of acute
pain conditions may depend on the underlying pain type and
stimulus modality48.
CBD is shown to inhibit heroin (diamorphine) metabolism

and 6-monoacetylmorphine hydrolysis in in vitro conditions,
which may be of clinical relevance49. A double-blind, place-
bo-controlled, crossover study in healthy volunteers with con-
comitant use of CBD and fentanyl showed that CBD does not
exacerbate adverse effects associated with fentanyl and co-
administration was well tolerated50.

Cannabidiol’s Interactions with -Δ9 -
Tetrahydrocannabinol (THC)
There are 565 chemical compounds and 120 phytocannabinoids
(as of 2017) isolated from cannabis, including THC and CBD51.
THC produces the main psychoactive effects of cannabis, while
CBD does not appear to have similar effects. Studies conflict as
to whether CBD attenuates or exacerbates the behavioral and
cognitive effects of THC. This includes the effects of CBD on
THC-induced anxiety52, psychosis53, and cognitive deficits54. In
a mouse model of paclitaxel-induced neuropathic pain, CBD
synergized the effects of THC in attenuating mechanical
allodynia, pain from usually non-painful stimuli. Also, CBD
attenuated oxaliplatin- but not vincristine-induced mechanical
sensitivity55. CBD inhibited the acute effects of THC and de-
creased THC effects on brain regions involved in memory,
anxiety, and body temperature regulation56.
On the basis of CBD:THC ratios in cannabis, individuals

from different populations were directly compared on indices
of the reinforcing effects of drugs, explicit liking, and implicit
attentional bias to drug stimuli. When intoxicated, smokers of
high CBD:THC strains showed reduced attentional bias to
drug and food stimuli compared with smokers of low
CBD:THC. Those smoking higher CBD:THC strains also
showed lower self-rated liking of cannabis stimuli on both test
days. These reports suggest that CBD has potential as a
treatment for cannabis use disorder57.
As both THC and CBD are hepatically metabolized, the

potential exists for pharmacokinetic drug interactions via in-
hibition or induction of enzymes or transporters. In a study on
the co-administration of CBD with THC in 5:1 dose ratio,
CBD did not alter the trajectory of enduring THC-induced
anxiety nor tolerance to the pharmacological effects of THC.
There was no evidence of CBD potentiation of the behavioral
effects of THC whereas CBD:THC in 1:1 co-administration
increased histone 3 acetylation (H3K9/14ac) in the VTA
(ventral tegmental area are group of neurons in the mid-
brain) and ΔFosB, a transcription factor expression in the
nucleus accumbens. Increased histone 3 acetylation in the
VTA region associated with addictive properties of drug

abuse. These changes suggest that CBD might have some
protective effects over THC’s adverse effects over these brain
regions and the process of memory58.

Cannabidiol’s Interaction with Other Drugs

Pharmacodynamic interactions may occur if CBD is adminis-
tered with other central nervous system depressant drugs and
cardiac toxicity may occur via additive hypertension and
tachycardia with sympathomimetic agents. More vulnerable
populations, such as older patients, may benefit from the
potential symptomatic and palliative benefits of cannabinoids
but are at increased risk of adverse effects59.
Warfarin. A case study described a patient with CBD
treatment for the management of epilepsy, ultimately
necessitating a 30% reduction in warfarin dose to maintain
therapeutic international normalized ratio (INR) values60,37

with excessive bleeding as side effects.

Cyclosporine and Tacrolimus.CBD has the potential to affect
the immunosuppressant cyclosporine’s metabolism which
may result in increased cyclosporine blood levels and an
increase in its toxic side effects. Another study reported
CBD’s interaction with the immunosuppressant tacrolimus
with 3-fold increase in dose-normalized tacrolimus
concentrations61.

Acetaminophen. Caution should be taken when CBD is used
with medications with the potential to cause hepatic injury,
such as acetaminophen. CBD carries a recommendation for
lowered doses in patients with hepatic impairment62. In a
recent animal study, co-administration of CBD at the dose of
116 mg/kg (human dose of CBD is 10 mg/kg) with acetamin-
ophen (400 mg/kg) resulted in 37.5% mortality associated
with liver injury. No mortality was observed in the CBD-
alone or acetaminophen-alone groups. The co-administration
led to greater activation of c-Jun N-terminal kinase (JNK).
Surprisingly, these effects were not observed in mice with a
higher dose of CBD (290 mg/kg CBD with mouse equivalent
dose of 25 mg/kg). This shows an interesting paradoxical
effect of CBD/APAP-induced hepatotoxicity63.

Capsazepine. Co-administration of CBD, together with a
TRPV-1 antagonist, capsazepine, reduces L-DOPA-induced
dyskinesia (LID) by acting on CB1 and PPARγ receptors and
reducing the expression of the inflammatory markers
cyclooxygenase-2 and nuclear factor-kappa B64. These inter-
actions could play a significant role as L-DOPA remains the
most effective pharmacotherapy for Parkinson’s disease.
Other reports also demonstrate the possible interactions of CBD

with rufinamide, zonisamide, and eslicarbazepine—increased ac-
cumulation of these drugs in the blood with concomitant use of
CBD and their levels should be closely monitored37.
In a recent publication, Wilson-Morkeh et al.47 listed the

interactions of CBD with corticosteroids (CS), commonly used
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drugs in the field of rheumatology. Hydrocortisone and pred-
nisolone, commonly used CS, are both metabolized by the
cytochrome P450 enzyme CYP3A65. CBD, as potent inhibitor
of CYP3A when with these steroids may decrease glucocorti-
coid clearance and increase risk of systemic CS-induced side
effects as well66. In addition, CBD could potentially interact
with naproxen, tramadol, celecoxib, etoricoxib, fluoxetine, and
tofacitinib as these are metabolized in the liver by cytochrome
P450 enzymes. Another widely used RA drug, baricitinib,
could be an exception as it was cleared by kidneys withminimal
mediation by CYP3A4, and thus, the CBD interaction could be
minimal. Methotrexate (MTX), hydroxychloroquine (HCQ),
sulfasalazine (SSZ), mycophenolate mofetil (MMF),
mesalazine, adalimumab, etanercept, abatacept, infliximab,
and rituximab belong to the class of DMARDs (“disease-mod-
ifying anti-rheumatic drugs”), and these drugs have not been
shown to produce interactions with CBD47.

Cannabidiol’s Interactions with Alcohol

Although CBD’s effects on alcohol consumption are poorly
understood, CBD is known to act as an agonist of the 5-HT1A
receptors and results suggest that CBD can attenuate alcohol
consumption and potentially protect against certain harmful
effects of alcohol, such as liver and brain damage67. When
CBD was injected 30 min prior to each alcohol binge episode,
it protected against hepatic injury, as measured by an attenu-
ation in multiple markers of liver injury and oxidative stress68.
Similarly, when CBD was co-administered with ethanol to
rats, CBDwas able to attenuate alcohol-induced brain damage
in the hippocampal and entorhinal cortices. Alcohol-induced
cell death was reduced by approximately 60% in both hippo-
campal granular cells and the entorhinal cortical pyramidal
cells69. In a clinical study, CBD, when consumed with alco-
hol, produced significant impairments of motor and psycho-
motor performances, overestimations of time production (es-
timation of alcohol content over various time periods) and
subjective responses indicating some protective effects, in-
cluding an accurate self-perception of one’s intoxication and
deficits. CBD did not prevent enhanced locomotor response
once alcohol sensitization had developed70. CBD also lowered
blood alcohol levels71. The timing and dosage of CBD admin-
istration could influence alcohol pharmacokinetics. Long-term
effects of CBD on alcohol-induced anxiety and impulsivity
need further exploration67.

CONCLUSION

This review provides an insight into the possible and potential
interactions of CBD with other classes of commonly used
drugs based on the evidence and knowledge currently avail-
able. Despite the increased popularity of CBD as a medication
for myriad medical conditions, the limited availability of ap-
plicable pharmacokinetic and pharmacodynamic information
highlights the need to initiate prescribing CBD using a “start

low and go slow” approach, carefully observing the patient for
desired and adverse effects. Further clinical studies in the
patient populations for whom prescribing may be considered
are needed to derive a better understanding of these drugs and
enhance safe and optimal prescribing. Given few existing case
reports or clinical trials available on CBD’s interactions with
other drugs, future research should address and characterize
the mechanisms of these interactions. The growing popularity
of CBD use and the lack of sufficient information on CBD
drug–drug interactions make it imperative that we investigate
the impact of CBD upon concomitant drug use in future
randomized, controlled trials.
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