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ABSTRACT
The increasing utilization of cannabis products combined with lack of data regarding potential cannabis–prescription drug in-
teractions is concerning. This study aimed to review published case reports and FDA Adverse Event Reporting System (FAERS) 
spontaneous reports to assess cannabis–drug interactions in persons aged 18 and over. A literature search identified 20 case 
reports that were each assessed for drug interaction causality using the Drug Interaction Probability Scale. Data collected from 
the FAERS revealed a greater proportion of reports mentioning serious outcomes, including death, when cannabis was used 
concomitantly with controlled substances compared to noncontrolled substances. Fisher's exact test showed a statistically sig-
nificant difference between the controlled and noncontrolled groups (p = 0.043). Overall, these findings emphasize the need for 
additional research and vigilant monitoring of cannabis use when combined with other medications.

1   |   Introduction

The usage of cannabis products has grown to become a 
multibillion-dollar industry in the United States and other coun-
tries. Legal sales of cannabis products in the United States alone 
totaled $10.8 billion in 2021 [1]. The increasing use of ubiqui-
tous, readily available products raises concern for potential in-
teractions with prescription drugs.

The increase in legal cannabis sales is due in part to the wide 
variety of uses including cancer pain, chronic pain, epilepsy, 
and management of other chronic conditions [1]. However, 

qualifying medical conditions for legal use vary by state. For in-
stance, Pennsylvania medical marijuana use requires a patient 
to have one of 24 serious medical conditions, such as Crohn 
disease, epilepsy, multiple sclerosis, and sickle cell anemia [2]. 
The widespread use increases the likelihood of concomitant ad-
ministration with both prescription and nonprescription drugs, 
raising concern for potential interactions. Alarmingly, limited 
data exist regarding such interactions, offering a narrow under-
standing of the potential harm.

Cannabis contains Δ-9-tetrahydrocannabinol (THC), an exten-
sively studied cannabinoid that is primarily responsible for the 
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characteristic euphoric effects. THC undergoes conversion to 
the active 11-hydroxy-THC (11-OH-THC), which is further con-
verted to the inactive 11-nor-THC (11-COOH-THC). Cannabidiol 
(CBD) is another extensively studied cannabinoid that, unlike 
THC, does not produce euphoric effects. Analogous to THC, 
CBD undergoes conversion to the active 7-OH-CBD, which is 
further converted to the inactive 7-COOH CBD. In vitro studies 
have demonstrated the pharmacokinetic interaction potential 
of CBD, THC, and corresponding metabolites. Specifically, all 
were shown to inhibit various cytochrome P450 (CYP) enzymes, 
including CYP1A2, CYP2D6, CYP2C9, CYP2C19, and CYP3A, 
several with unbound IC50 values of ≤ 1 μM [3, 4]. Accordingly, 
frequent monitoring of patients using cannabis, whether for 
medical or recreational purposes, remains crucial due to rising 
usage and limited data availability. Based on the collective ob-
servations, the aims of this explorative study were to (1) com-
prehensively review published case reports of potential drug 
interactions involving cannabis products and CBD (including 
Epidiolex) and (2) explore patterns in cannabis and cannabinoid 
reports in the FDA Adverse Event Reporting System (FAERS). 
Results provide novel insights into cannabis–drug interactions, 
which should contribute to improved guidance on the safe use of 
cannabis products, as well as stimulate further research in this 
prominent public health-relevant topic.

2   |   Methods

2.1   |   Literature Search for Cannabis–Drug 
Interaction Case Reports

A comprehensive search of cannabis–drug interactions was 
compiled using PubMed, encompassing the literature from 
January 1981 to July 2023. Search strings (Appendix 1) used 
for the advanced search yielded 53 potential cannabis–drug 
interaction case reports. After reviewing the abstracts, each 
case report was included for full-text review if it met the fol-
lowing requirements: (1) was a confirmed case report, (2) 
mentioned cannabis or a cannabinoid, (3) mentioned a po-
tential drug interaction, (4) was available in English, and (5) 
involved individuals at least 18-years-old. A team consisting 
of two pharmacists determined which abstracts met the inclu-
sion criteria. They reviewed each abstract for inclusion, and 
a third team member was engaged in cases of disagreement. 
If an abstract was unavailable, the full-text article was auto-
matically retrieved. The articles were examined to confirm in-
clusion criteria were met, potential interacting object drug(s) 
were mentioned, adverse events were reported, and mecha-
nisms for the drug interactions were proposed.

Next, a causality assessment was conducted to determine the 
likelihood of the cannabis product precipitating an interaction 
with the object drug. The Drug Interaction Probability Scale 
(DIPS) score is a 10-question tool used to determine how rea-
sonable a causal relationship exists among the reported adverse 
event, object drug(s), and precipitant drug. (5) The DIPS tool 
examines various factors, including metabolic pathways, the 
likelihood of metabolism and transporter inhibition or induc-
tion, key pharmacokinetic parameters, concentration–response 

dynamics, and markers of therapeutic response and ad-
verse events. A figure of the tool can be seen in the appendix 
(Appendix 2). Two pharmacists used this tool to assess canna-
bis–drug interaction probability by calculating a DIPS score of 
doubtful, possible, probable, or highly probable. If a deviation 
existed between two team members, another pharmacist ana-
lyzed the case report and calculated a DIPS score, and the con-
sensus score was considered final [5]. Nine case reports with a 
DIPS score of at least probable (5 or higher) were selected for 
further analysis using the FAERS database.

2.2   |   FAERS Analysis for Cannabis–Drug 
Interaction Reports

We included adverse drug reactions (ADRs) associated with 
cannabis/CBD in individuals aged 18 years and older, as re-
ported voluntarily to the FAERS from January 2004 to June 
2022. For identifying cannabis/CBD-related cases, both Latin 
binomials and common names were used, with consideration 
given to character variations. These lists also featured terms 
that incorporated THC because we were unable to ascertain 
whether they were part of a hierarchical structure or were 
indicative of a combination process, as they appeared to re-
sult from FDA standardization. The FDA has been informed 
about this matter concerning the inclusion of THC in cannabis 
and CBD strings. To ensure data integrity by removing du-
plicate ADR reports, we employed a four-step algorithm: (1) 
isolating instances where the same identifiers appeared in 
different versions of reports; (2) identifying reports that cited 
identical literature sources—a frequent occurrence in FAERS 
submissions—and cross-referencing these with the drugs, 
reactions, ages, and sex reported; (3) applying the World 
Health Organization's likelihood-based vigiMatch algorithm 
to determine the case duplications [6]; and (4) conducting a 
manual review of the remaining cases to meticulously detect 
and exclude any further duplicates. Following this rigorous 
deduplication process, we carried out a descriptive analysis 
of the remaining cannabis/CBD-related cases to provide in-
sights into patient demographics, drugs involved, ADRs, and 
outcomes.

We hypothesized that cannabis use may differ between con-
trolled and noncontrolled substances given the differences in 
prescribing, legal regulation, and potential misuse between 
the two groups [7]. A simple justification is that controlled 
medications are generally subject to more stringent oversight 
than noncontrolled substances. We examined the differences 
in mentions of controlled and noncontrolled medications 
within FAERS reports mentioning cannabis/CBD between 
2012 and 2021. This 10-year range was selected as this was the 
most complete data for us to examine the specific information. 
We also separated the FAERS reports that mentioned canna-
bis/CBD and at least one controlled substance from those men-
tioning only noncontrolled substances and then compared the 
statistical significance of outcomes between the groups. Due 
to the extensive range of ADRs reported and the exploratory 
nature of our report, our analysis focused exclusively on the 
top 5% of ADRs within both groups. Fisher's exact test (Stata/
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SE 18.0. College Station, TX: StataCorp LLC.) was used to de-
termine statistical significance between the predefined groups 
(controlled substance group and noncontrolled substance 
group) for various reported outcomes from FAERS, including 
death, disability, hospitalization, life-threatening, other seri-
ous (important medical event), and required intervention to 
prevent permanent impairment/damage.

3   |   Results

3.1   |   Literature Search for Cannabis–Drug 
Interaction Case Reports

The PubMed search revealed 20 potential cases of drug inter-
actions involving cannabis or a cannabinoid in persons at least 
18 years old (Tables 1 and 2). Table 1 represents case reports that 
produced a probable DIPS score of 5 or higher, whereas Table 2 
depicts case reports with a DIPS score of −1 to 4 (doubtful or 
possible). Of the 20 reports, nine were probable (45% of DIPS 
scores), eight were possible (40% of DIPS scores), and three were 
doubtful (15% of DIPS scores).

3.2   |   FAERS Analysis for Cannabis–Drug 
Interaction Reports

Over the 10 years, about a third (32.5%) of the medications 
mentioned in cannabis/CBD reports were controlled medica-
tions. Table  3 shows the percentage of medications that are 
controlled medications over each year of the dataset. Both 
2012 and 2021 had incomplete years of data in our dataset 
because the FAERS data first full quarter is Q4 of 2012 and 
we processed data through Q3 of 2021 [33]. Focusing on years 
that we had data from all four quarters, the percentage of 
controlled medication mentions climbed from 25% to 40% be-
tween 2013 and 2017 and then declined each following year to 
only 20% in Q3 of 2021 [33].

Table  4 presents cannabis reports sourced from FAERS that 
contain the MedDRA preferred term “drug interaction.” 
The 126 aggregate reports underwent categorization based 
on their association with controlled and noncontrolled sub-
stances. Figure 1 portrays the ADR preferred terms for both 
controlled and noncontrolled substances, each exceeding 5% 
of the total number of reports with drug interactions. Figure 2 
illustrates the preferred terms exceeding 5% in noncontrolled 
substances and their corresponding percentages in reports 
with controlled substances. Conversely, Figure  3 portrays 
the preferred terms exceeding 5% in controlled substances 
and their corresponding percentages in reports with noncon-
trolled substances.

A comparative analysis of outcomes from FAERS reports de-
tailing potential cannabis–drug interactions, specifically with 
controlled and noncontrolled substances, is shown in Table 5. 
Fisher's exact test indicated a statistically significant difference 
between the controlled and noncontrolled groups (p = 0.043). 

The proportion of reports reporting death and other serious 
(important medical events) outcomes associated with ADRs 
was greater in the controlled substance group (23/83, 27.7%) 
compared to the noncontrolled substance group (1/41, 2.4%). 
However, the proportion of reports mentioning disability, 
life-threatening, and required intervention outcomes were 
comparable between both groups. Notably, the noncontrolled 
substance group demonstrated a higher percentage of hospi-
talization (16/41, 39%) compared to the controlled substance 
group (27/83, 32.5%). Due to the limited number of CBD reports 
(eight total reports), a comprehensive comparative analysis of 
FAERS reports regarding potential CBD–drug interactions 
was not conducted.

Analysis of FAERS reports aimed to identify similarities among 
case reports with a DIPS score of probable or higher and those 
involving warfarin, carbamazepine, albendazole, tamoxifen, 
and tacrolimus. Among 126 FAERS reports that mentioned can-
nabis (Table 4), eight (6.3%) mentioned warfarin or coumadin, 
with 50% reporting increased international normalized ratio 
(INR) and 12.5% reporting decreased INR. Regarding carba-
mazepine, one of six reports (33%) matched the case report's 
adverse event of increased carbamazepine concentrations. No 
FAERS reports involved albendazole or tamoxifen. Among five 
FAERS reports with tacrolimus (4.0%), 20% reported increased 
tacrolimus concentrations. The remaining reports encompassed 
numerous medications, resulting in various adverse events.

Most FAERS CBD cases originated from the United States 
(217/294; 73.8%) and most involved individuals aged 18 to 69, ac-
counting for 79.6% (234 out of 294) of the total; older adults aged 
at least 70 years represented a smaller proportion (60/294; 20.4%). 
The top 10 reported ADRs included fatigue (13.3%), pain (9.2%), 
headache (8.2%), anxiety (7.8%), nausea (7.8%), dizziness (7.5%), 
off-label use (7.1%), diarrhea (6.5%), feeling abnormal (6.1%), 
and fall (5.4%). The most frequently reported outcome was other 
serious/important medical event (149/294; 50.7%), while death 
was the least reported outcome (14/294; 4.8%). Table 6 displays 
eight CBD reports (8/294; 2.7%) retrieved from FAERS, each as-
sociated with the MedDRA preferred term, “drug interaction.” 
The FAERS reports from Table 6 did not include any of the five 
medications that had a probable DIPS rating or higher identified 
in the case report analysis.

4   |   Discussion

We reviewed potential cannabis–drug interactions identified in 
published case reports involving adults. Some of the common 
groups of medications we found included anticonvulsants, anti-
depressants, and anticoagulants. The most frequently reported 
interactions involved the widely prescribed oral anticoagulant 
warfarin. Four of the five case reports resulted in a DIPS score 
of at least probable (score of 5 or higher). Most of the canna-
bis–warfarin interaction case reports mentioned inhibition of 
CYP2C9 as the likely mechanism, resulting in an increased INR 
in most patients. However, pharmacokinetic drug interaction 
studies are needed to confirm this mechanism.

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



4 of 29 Pharmacology Research & Perspectives, 2025

T
A

B
L

E
 1

    
|    

C
as

e 
re

po
rt

s t
ha

t p
ro

po
se

 p
ro

ba
bl

e 
ca

nn
ab

is
– 

an
d 

ca
nn

ab
in

oi
d–

dr
ug

 in
te

ra
ct

io
ns

 in
 p

er
so

ns
 1

8 y
ea

rs
 o

r o
ld

er
, i

nc
lu

di
ng

 a
 p

os
tp

ub
lic

at
io

n 
D

IP
S 

sc
or

e 
an

al
ys

is
.

In
te

ra
ct

in
g 

dr
u

g 
(f

or
m

u
la

ti
on

)
D

ru
g 

cl
as

s

C
an

n
ab

is
/

ca
n

n
ab

in
oi

d 
(m

et
ho

d 
of

 
co

n
su

m
pt

io
n)

P
at

ie
nt

 
in

fo
rm

at
io

n
P

ro
po

se
d 

m
ec

h
an

is
m

 
pr

ov
id

ed
 in

 th
e 

ca
se

 r
ep

or
ta

R
ep

or
te

d 
ad

ve
rs

e 
ev

en
t(

s)
Po

st
pu

bl
ic

at
io

n 
D

IP
S 

sc
or

e
C

om
m

en
ts

 fr
om

 D
IP

S 
re

vi
ew

W
ar

fa
ri

n 
[8

]
A

nt
ic

oa
gu

la
nt

TH
C

/C
BD

 
(s

ub
lin

gu
al

 o
il)

67
-y

ea
r-

ol
d 

m
al

e
W

ar
fa

ri
n 

is
 a

 ra
ce

m
ic

 m
ix

tu
re

 
of

 S
- a

nd
 R

-e
na

nt
io

m
er

s,
 w

he
re

 
S-

en
an

tio
m

er
 is

 se
le

ct
iv

el
y 

m
et

ab
ol

iz
ed

 b
y 

C
Y

P2
C

9 
[9

]. 
O

ro
m

uc
os

al
 T

H
C

 m
ay

 tr
av

el
 to

 
th

e 
liv

er
 a

nd
 in

hi
bi

t C
Y

P2
C

9

In
cr

ea
se

d 
IN

R
8 

(P
ro

ba
bl

e)
Pr

os
:

• 
M

ec
ha

ni
sm

 fr
om

 c
as

e 
re

po
rt

 is
 p

la
us

ib
le

• 
Th

e 
N

ar
an

jo
 A

dv
er

se
 D

ru
g 

Ef
fe

ct
 P

ro
ba

bi
lit

y 
Sc

al
e 

co
m

pl
et

ed
 in

 th
e 

ca
se

 re
po

rt
 p

ro
vi

de
d 

a 
sc

or
e 

of
 8

C
on

s:
• 

R
ea

so
na

bl
e 

al
te

rn
at

iv
e 

ca
us

es
 a

nd
 in

te
ra

ct
io

ns
 

w
er

e 
no

t c
on

fir
m

ed
 b

y 
ob

je
ct

iv
e 

ev
id

en
ce

C
ar

ba
m

az
ep

in
e 

[1
0]

A
nt

ic
on

vu
ls

an
t

C
an

na
bi

s 
(s

m
ok

ed
)

37
-y

ea
r-

ol
d 

m
al

e
C

an
na

bi
no

id
s a

re
 m

et
ab

ol
iz

ed
 

vi
a 

m
ul

tip
le

 e
nz

ym
es

, i
nc

lu
di

ng
 

C
Y

P3
A

4 
an

d 
ca

rb
am

az
ep

in
e's

 
m

aj
or

 m
et

ab
ol

ic
 p

at
hw

ay
 is

 
C

Y
P3

A
4.

 S
to

pp
in

g 
ca

nn
ab

is
 

co
ns

um
pt

io
n 

m
ay

 h
av

e 
le

d 
to

 a
n 

in
cr

ea
se

 in
 C

Y
P 

ac
tiv

ity
, c

au
si

ng
 a

 re
du

ct
io

n 
in

 c
ar

ba
m

az
ep

in
e 

le
ve

ls

In
cr

ea
se

d 
ca

rb
am

az
ep

in
e 

le
ve

ls

8 
(P

ro
ba

bl
e)

Pr
os

:
• 

M
ec

ha
ni

sm
 fr

om
 c

as
e 

re
po

rt
 is

 p
la

us
ib

le
• 

Pr
ev

io
us

 c
re

di
bl

e 
re

po
rt

s i
n 

hu
m

an
s,

 in
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f p

re
ci

pi
ta

nt
 d

ru
g,

 
ev

en
t c

on
si

st
en

t w
ith

 k
no

w
n 

tim
e 

co
ur

se
, 

in
te

ra
ct

io
n 

re
m

itt
ed

 u
po

n 
de

-c
ha

lle
ng

e,
 

in
te

ra
ct

io
n 

re
ap

pe
ar

ed
 w

he
n 

pr
ec

ip
ita

nt
 d

ru
g 

w
as

 re
ad

m
in

is
te

re
d,

 o
bj

ec
t d

ru
g 

de
te

ct
ed

 in
 b

lo
od

 
or

 o
th

er
 fl

ui
ds

, i
nt

er
ac

tio
n 

w
as

 c
on

fir
m

ed
 b

y 
ob

je
ct

iv
e 

ev
id

en
ce

• 
C

ar
ba

m
az

ep
in

e 
le

ve
l w

as
 g

re
at

er
 w

he
n 

pr
ec

ip
ita

nt
 d

ru
g 

do
se

 in
cr

ea
se

d

W
ar

fa
ri

n 
[1

1]
A

nt
ic

oa
gu

la
nt

M
ar

iju
an

a 
(s

m
ok

ed
)

56
-y

ea
r-

ol
d 

m
al

e
Th

e 
in

te
ra

ct
io

n 
be

tw
ee

n 
m

ar
iju

an
a 

an
d 

w
ar

fa
ri

n 
co

ul
d 

ha
ve

 re
su

lte
d 

fr
om

 a
n 

in
hi

bi
tio

n 
of

 w
ar

fa
ri

n 
m

et
ab

ol
is

m
 a

nd
 

fr
om

 d
is

pl
ac

in
g 

w
ar

fa
ri

n 
fr

om
 p

ro
te

in
-b

in
di

ng
 si

te
s

In
cr

ea
se

d 
IN

R
7 

(P
ro

ba
bl

e)
Pr

os
:

• 
Pr

ev
io

us
 c

re
di

bl
e 

re
po

rt
s i

n 
hu

m
an

s,
 in

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f o
bj

ec
t a

nd
 p

re
ci

pi
ta

nt
 

dr
ug

s,
 e

ve
nt

 c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

, 
ob

je
ct

 d
ru

g 
de

te
ct

ed
 in

 b
lo

od
 o

r o
th

er
 fl

ui
ds

, 
in

te
ra

ct
io

n 
w

as
 c

on
fir

m
ed

 b
y 

ob
je

ct
iv

e 
ev

id
en

ce
, 

IN
R

 w
as

 g
re

at
er

 w
he

n 
pr

ec
ip

ita
nt

 d
ru

g 
do

se
 

in
cr

ea
se

d
C

on
s:

• 
W

ar
fa

ri
n 

is
 m

ai
nl

y 
m

et
ab

ol
iz

ed
 v

ia
 

C
Y

P2
C

9 
[1

0]

(C
on

tin
ue

s)

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



5 of 29

In
te

ra
ct

in
g 

dr
u

g 
(f

or
m

u
la

ti
on

)
D

ru
g 

cl
as

s

C
an

n
ab

is
/

ca
n

n
ab

in
oi

d 
(m

et
ho

d 
of

 
co

n
su

m
pt

io
n)

P
at

ie
nt

 
in

fo
rm

at
io

n
P

ro
po

se
d 

m
ec

h
an

is
m

 
pr

ov
id

ed
 in

 th
e 

ca
se

 r
ep

or
ta

R
ep

or
te

d 
ad

ve
rs

e 
ev

en
t(

s)
Po

st
pu

bl
ic

at
io

n 
D

IP
S 

sc
or

e
C

om
m

en
ts

 fr
om

 D
IP

S 
re

vi
ew

A
lb

en
da

zo
le

 [1
2]

A
nt

he
lm

in
tic

C
an

na
bi

s 
(u

nk
no

w
n)

23
-y

ea
r-

ol
d 

fe
m

al
e

A
BZ

 is
 a

 p
ro

dr
ug

 th
at

 is
 

m
et

ab
ol

iz
ed

 in
 th

e 
liv

er
 th

ro
ug

h 
C

Y
P1

A
2 

an
d 

C
Y

P3
A

4.
 C

an
na

bi
s 

is
 k

no
w

n 
to

 in
du

ce
 C

Y
P1

A
2,

 
ca

us
in

g 
lo

w
 A

SO
X

 le
ve

ls

D
ec

re
as

ed
 A

BZ
-

su
lfo

xi
de

 le
ve

ls
6 

(P
ro

ba
bl

e)
Pr

os
:

• 
M

ec
ha

ni
sm

 fr
om

 c
as

e 
re

po
rt

 is
 p

la
us

ib
le

• 
In

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f 
pr

ec
ip

ita
nt

 a
nd

 o
bj

ec
t d

ru
gs

, e
ve

nt
 c

on
si

st
en

t w
ith

 
kn

ow
n 

tim
e 

co
ur

se
, i

nt
er

ac
tio

n 
re

m
itt

ed
 u

po
n 

de
-

ch
al

le
ng

e,
 o

bj
ec

t d
ru

g 
de

te
ct

ed
 in

 b
lo

od
 o

r o
th

er
 

flu
id

s,
 a

nd
 in

te
ra

ct
io

n 
w

as
 c

on
fir

m
ed

 b
y 

ob
je

ct
iv

e 
ev

id
en

ce
• 

C
as

e 
re

po
rt

 st
at

ed
 th

er
e 

w
er

e 
no

 c
o-

m
ed

ic
at

io
ns

 
or

 p
oo

r a
dh

er
en

ce
C

on
s:

• 
C

as
e 

re
po

rt
 w

as
 m

is
si

ng
 d

et
ai

ls
 fo

r D
IP

S 
ev

al
ua

tio
n,

 so
 so

m
e 

qu
es

tio
ns

 w
er

e 
no

t a
pp

lic
ab

le

Ta
m

ox
ife

n 
[1

3]
SE

R
M

C
BD

/T
H

C
 

(c
on

ce
nt

ra
te

d 
oi

l)
58

-y
ea

r-
ol

d 
fe

m
al

e
Th

e 
m

aj
or

 m
et

ab
ol

ic
 p

at
hw

ay
 o

f 
ta

m
ox

ife
n 

in
vo

lv
es

 C
Y

P3
A

4/
5,

 
w

hi
ch

 m
et

ab
ol

iz
es

 ta
m

ox
ife

n 
to

 N
-d

es
m

et
hy

lta
m

ox
ife

n.
 

Th
e 

se
co

nd
 st

ep
 o

f t
he

 m
aj

or
 

pa
th

w
ay

 is
 m

et
ab

ol
is

m
 o

f 
N

-d
es

m
et

hy
lta

m
ox

ife
n 

to
 

en
do

xi
fe

n 
vi

a 
C

Y
P2

D
6.

 C
BD

 h
as

 
a 

po
te

nt
ia

l i
nh

ib
ito

ry
 e

ff
ec

t o
n 

C
Y

P3
A

4/
5 

an
d 

C
Y

P2
D

6,
 c

au
si

ng
 

a 
de

cr
ea

se
 in

 ta
m

ox
ife

n 
le

ve
ls

D
ec

re
as

ed
 

ta
m

ox
ife

n/
en

do
xi

fe
n 

le
ve

ls

6 
(P

ro
ba

bl
e)

Pr
os

:
• 

M
ec

ha
ni

sm
 fr

om
 c

as
e 

re
po

rt
 is

 p
la

us
ib

le
• 

In
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f o

bj
ec

t 
an

d 
pr

ec
ip

ita
nt

 d
ru

gs
, e

ve
nt

 c
on

si
st

en
t w

ith
 

kn
ow

n 
tim

e 
co

ur
se

, i
nt

er
ac

tio
n 

re
m

itt
ed

 u
po

n 
de

-
ch

al
le

ng
e,

 n
o 

re
as

on
ab

le
 a

lte
rn

at
iv

e 
ca

us
es

, a
nd

 
ob

je
ct

 d
ru

g 
de

te
ct

ed
 in

 b
lo

od
 o

r o
th

er
 fl

ui
ds

C
on

s:
• 

N
o 

pr
ev

io
us

 c
re

di
bl

e 
re

po
rt

s i
n 

hu
m

an
s

W
ar

fa
ri

n 
[1

4]
A

nt
ic

oa
gu

la
nt

C
an

na
bi

s 
(s

m
ok

ed
)

27
-y

ea
r-

ol
d 

m
al

e
C

an
na

bi
s u

se
 m

ay
 in

hi
bi

t 
w

ar
fa

ri
n 

m
et

ab
ol

is
m

 
vi

a 
C

Y
P2

C
9,

 le
ad

in
g 

to
 

an
 in

cr
ea

se
 in

 IN
R

In
cr

ea
se

d 
IN

R
5 

(P
ro

ba
bl

e)
Pr

os
:

• 
M

ec
ha

ni
sm

 fr
om

 c
as

e 
re

po
rt

 is
 p

la
us

ib
le

• 
Pr

ev
io

us
 c

re
di

bl
e 

re
po

rt
s i

n 
hu

m
an

s,
 in

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f o
bj

ec
t a

nd
 p

re
ci

pi
ta

nt
 

dr
ug

s,
 e

ve
nt

 c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

, 
in

te
ra

ct
io

n 
re

m
itt

ed
 u

po
n 

de
-c

ha
lle

ng
e,

 a
nd

 
in

te
ra

ct
io

n 
co

nf
ir

m
ed

 b
y 

ob
je

ct
iv

e 
ev

id
en

ce
C

on
s:

• 
In

te
ra

ct
io

n 
di

d 
no

t r
ea

pp
ea

r w
he

n 
ca

nn
ab

is
 w

as
 

re
ad

m
in

is
te

re
d 

w
ith

 c
on

tin
ue

d 
us

e 
of

 w
ar

fa
ri

n

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



6 of 29 Pharmacology Research & Perspectives, 2025

In
te

ra
ct

in
g 

dr
u

g 
(f

or
m

u
la

ti
on

)
D

ru
g 

cl
as

s

C
an

n
ab

is
/

ca
n

n
ab

in
oi

d 
(m

et
ho

d 
of

 
co

n
su

m
pt

io
n)

P
at

ie
nt

 
in

fo
rm

at
io

n
P

ro
po

se
d 

m
ec

h
an

is
m

 
pr

ov
id

ed
 in

 th
e 

ca
se

 r
ep

or
ta

R
ep

or
te

d 
ad

ve
rs

e 
ev

en
t(

s)
Po

st
pu

bl
ic

at
io

n 
D

IP
S 

sc
or

e
C

om
m

en
ts

 fr
om

 D
IP

S 
re

vi
ew

W
ar

fa
ri

n 
[1

5]
A

nt
ic

oa
gu

la
nt

C
an

na
bi

s (
ed

ib
le

 
an

d 
sm

ok
ed

)
35

-y
ea

r-
ol

d 
m

al
e

S-
w

ar
fa

ri
n 

is
 m

et
ab

ol
iz

ed
 to

 
7-

O
H

-w
ar

fa
ri

n 
vi

a 
C

Y
P2

C
9,

 
w

hi
le

 C
BD

 is
 a

 w
ea

k 
in

hi
bi

to
r 

of
 C

Y
P2

C
9.

 T
he

re
fo

re
, c

an
na

bi
s 

ef
fe

ct
s o

n 
C

Y
P4

50
 e

nz
ym

es
 m

ay
 

re
su

lt 
in

 in
hi

bi
tio

n 
of

 w
ar

fa
ri

n 
m

et
ab

ol
is

m
 a

nd
 a

n 
el

ev
at

ed
 IN

R

In
cr

ea
se

d 
IN

R
5 

(P
ro

ba
bl

e)
Pr

os
:

• 
M

ec
ha

ni
sm

 fr
om

 c
as

e 
re

po
rt

 is
 p

la
us

ib
le

• 
Pr

ev
io

us
 c

re
di

bl
e 

re
po

rt
s i

n 
hu

m
an

s,
 in

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f o
bj

ec
t a

nd
 p

re
ci

pi
ta

nt
 

dr
ug

s,
 e

ve
nt

 c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

, 
an

d 
no

 re
as

on
ab

le
 a

lte
rn

at
iv

e 
ca

us
es

• 
Th

e 
H

or
n 

D
ru

g 
In

te
ra

ct
io

n 
Pr

ob
ab

ili
ty

 S
ca

le
 

co
m

pl
et

ed
 in

 th
e 

ca
se

 re
po

rt
 p

ro
vi

de
d 

a 
pr

ob
ab

le
 

sc
or

e
C

on
s:

• 
C

as
e 

re
po

rt
 w

as
 m

is
si

ng
 d

et
ai

ls
 fo

r D
IP

S 
ev

al
ua

tio
n,

 so
 so

m
e 

qu
es

tio
ns

 w
er

e 
no

t a
pp

lic
ab

le

Ta
cr

ol
im

us
 [1

6]
Im

m
un

os
up

pr
es

sa
nt

C
BD

 (u
nk

no
w

n)
32

-y
ea

r-
ol

d 
fe

m
al

e
C

BD
 is

 a
 p

ot
en

t i
nh

ib
ito

r o
f 

m
an

y 
pa

th
w

ay
s,

 in
cl

ud
in

g 
C

Y
P3

A
4,

 w
hi

le
 ta

cr
ol

im
us

 is
 

a 
C

Y
P3

A
 a

nd
 P

-g
p 

su
bs

tr
at

e,
 

le
ad

in
g 

to
 a

n 
in

cr
ea

se
d 

se
ru

m
 

co
nc

en
tr

at
io

n 
of

 ta
cr

ol
im

us

In
cr

ea
se

d 
ta

cr
ol

im
us

 
co

nc
en

tr
at

io
n 

an
d 

SC
r

5 
(P

ro
ba

bl
e)

Pr
os

:
• 

Pr
ev

io
us

 c
re

di
bl

e 
re

po
rt

s i
n 

hu
m

an
s,

 in
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f o

bj
ec

t d
ru

g,
 e

ve
nt

 
co

ns
is

te
nt

 w
ith

 k
no

w
n 

tim
e 

co
ur

se
, a

nd
 o

bj
ec

t 
dr

ug
 d

et
ec

te
d 

in
 b

lo
od

 o
r o

th
er

 fl
ui

ds
C

on
s:

• 
R

ea
so

na
bl

e 
al

te
rn

at
iv

e 
ca

us
es

Ta
cr

ol
im

us
 [1

7]
SE

R
M

TH
C

/C
BD

 
(m

ar
iju

an
a 

lo
ze

ng
es

)

48
-y

ea
r-

ol
d 

fe
m

al
e

M
ar

iju
an

a 
co

ns
tit

ue
nt

s h
av

e 
be

en
 sh

ow
n 

to
 in

hi
bi

t o
r i

nd
uc

e 
P-

gp
, w

hi
ch

 c
an

 in
te

rf
er

e 
w

ith
 

ta
cr

ol
im

us
 a

bs
or

pt
io

n 
an

d 
di

st
ri

bu
tio

n.
 C

an
na

bi
no

id
s a

ls
o 

ha
ve

 im
m

un
os

up
pr

es
si

ve
 e

ff
ec

ts
, 

w
hi

ch
 c

an
 b

e 
an

 is
su

e 
w

he
n 

im
m

un
os

up
pr

es
si

on
 is

 n
ee

de
d

In
cr

ea
se

d 
ta

cr
ol

im
us

 
co

nc
en

tr
at

io
n

5 
(P

ro
ba

bl
e)

Pr
os

:
• 

In
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f 

pr
ec

ip
ita

nt
 a

nd
 o

bj
ec

t d
ru

gs
, o

bj
ec

t d
ru

g 
de

te
ct

ed
 in

 b
lo

od
 o

r o
th

er
 fl

ui
ds

, i
nt

er
ac

tio
n 

w
as

 
co

nf
ir

m
ed

 b
y 

ob
je

ct
iv

e 
ev

id
en

ce
, a

nd
 ta

cr
ol

im
us

 
co

nc
en

tr
at

io
n 

be
ca

m
e 

gr
ea

te
r w

ith
 in

cr
ea

se
d 

pr
ec

ip
ita

nt
 d

ru
g 

do
se

C
on

s:
• 

C
as

e 
re

po
rt

 w
as

 m
is

si
ng

 d
et

ai
ls

 fo
r D

IP
S 

ev
al

ua
tio

n,
 so

 so
m

e 
qu

es
tio

ns
 w

er
e 

no
t a

pp
lic

ab
le

A
bb

re
vi

at
io

ns
: A

BZ
, a

lb
en

da
zo

le
; A

SO
X

, a
lb

en
da

zo
le

 su
lfo

xi
de

; C
BD

, c
an

na
bi

di
ol

; C
Y

P,
 c

yt
oc

hr
om

e 
P4

50
; I

N
R

, i
nt

er
na

tio
na

l n
or

m
al

iz
ed

 ra
tio

; P
-g

p,
 P

-g
ly

co
pr

ot
ei

n;
 S

C
r, 

se
ru

m
 c

re
at

in
in

e;
 S

ER
M

, s
el

ec
tiv

e 
es

tr
og

en
 re

ce
pt

or
 

m
od

ul
at

or
; T

H
C

, t
et

ra
hy

dr
oc

an
na

bi
no

l.
a T

he
 m

ec
ha

ni
sm

 w
as

 re
ph

ra
se

d 
fr

om
 th

e 
ca

se
 re

po
rt

 a
nd

 d
oe

s n
ot

 re
fl

ec
t t

he
 p

ro
po

se
d 

m
ec

ha
ni

sm
 p

ut
 fo

rt
h 

by
 a

ny
 o

f t
he

 a
ut

ho
rs

.

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



7 of 29

T
A

B
L

E
 2

    
|    

C
as

e 
re

po
rt

s t
ha

t p
ro

po
se

 p
os

si
bl

e 
or

 d
ou

bt
fu

l c
an

na
bi

s–
 a

nd
 c

an
na

bi
no

id
–d

ru
g 

in
te

ra
ct

io
ns

 in
 p

er
so

ns
 a

ge
d 

18
 a

nd
 o

ve
r, 

in
cl

ud
in

g 
a 

po
st

pu
bl

ic
at

io
n 

D
IP

S 
sc

or
e 

an
al

ys
is

.

In
te

ra
ct

in
g 

dr
u

g 
(f

or
m

u
la

ti
on

)
D

ru
g 

cl
as

s

C
an

n
ab

is
/

ca
n

n
ab

in
oi

d 
(m

et
ho

d 
of

 
co

n
su

m
pt

io
n)

P
at

ie
nt

 
in

fo
rm

at
io

n
P

ro
po

se
d 

m
ec

h
an

is
m

 
pr

ov
id

ed
 in

 th
e 

ca
se

 r
ep

or
ta

R
ep

or
te

d 
ad

ve
rs

e 
ev

en
t(

s)
Po

st
pu

bl
ic

at
io

n 
D

IP
S 

sc
or

e
C

om
m

en
ts

 fr
om

 D
IP

S 
re

vi
ew

Li
th

iu
m

 [1
8]

A
nt

im
an

ic
 

ag
en

t
M

ar
iju

an
a 

(s
m

ok
ed

 
ci

ga
re

tt
es

)

24
-y

ea
r-

ol
d 

m
al

e
N

o 
m

ec
ha

ni
sm

 m
en

tio
ne

d 
in

 c
as

e 
re

po
rt

In
cr

ea
se

d 
lit

hi
um

 le
ve

ls
4 

(P
os

si
bl

e)
Pr

os
:

• 
In

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f p
re

ci
pi

ta
nt

 a
nd

 
ob

je
ct

 d
ru

gs
, e

ve
nt

 c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

, a
nd

 
ob

je
ct

 d
ru

g 
de

te
ct

ed
 in

 b
lo

od
 o

r o
th

er
 fl

ui
ds

C
on

s:
• 

N
ot

 a
bl

e 
to

 fi
nd

 a
 p

la
us

ib
le

 m
ec

ha
ni

sm
 b

et
w

ee
n 

lit
hi

um
 

an
d 

m
ar

iju
an

a

W
ar

fa
ri

n 
[1

9]
A

nt
ic

oa
gu

la
nt

C
BD

 (E
pi

di
ol

ex
)

46
-y

ea
r-

ol
d 

m
al

e
C

an
na

bi
di

ol
 is

 k
no

w
n 

to
 

ha
ve

 C
Y

P2
C

9 
in

hi
bi

to
ry

 
pr

op
er

tie
s.

 C
Y

P2
C

9 
is

 th
e 

m
aj

or
 e

nz
ym

e 
in

vo
lv

ed
 in

 
S-

w
ar

fa
ri

n 
m

et
ab

ol
is

m
. 

Th
er

ef
or

e,
 c

an
na

bi
di

ol
 c

an
 

in
hi

bi
t w

ar
fa

ri
n'

s m
et

ab
ol

is
m

 
an

d 
in

cr
ea

se
 th

e 
ri

sk
 o

f 
ov

er
-a

nt
ic

oa
gu

la
tio

n

In
cr

ea
se

d 
IN

R
4 

(P
os

si
bl

e)
Pr

os
:

• 
M

ec
ha

ni
sm

 fr
om

 c
as

e 
re

po
rt

 is
 p

la
us

ib
le

• 
Pr

ev
io

us
 c

re
di

bl
e 

re
po

rt
s i

n 
hu

m
an

s,
 in

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f o
bj

ec
t a

nd
 p

re
ci

pi
ta

nt
 d

ru
gs

, 
ev

en
t c

on
si

st
en

t w
ith

 k
no

w
n 

tim
e 

co
ur

se
, a

nd
 IN

R
 b

ec
am

e 
gr

ea
te

r w
ith

 in
cr

ea
se

d 
pr

ec
ip

ita
nt

 d
ru

g 
do

se
C

on
s:

• 
R

ea
so

na
bl

e 
al

te
rn

at
iv

e 
ca

us
es

• 
Pa

tie
nt

 w
as

 a
ls

o 
ta

ki
ng

 c
ar

ba
m

az
ep

in
e 

60
0 m

g 
da

ily
, a

 
C

Y
P3

A
4 

in
du

ce
r, 

w
hi

ch
 c

ou
ld

 h
av

e 
su

pp
re

ss
ed

 th
e 

in
cr

ea
se

d 
IN

R
 e

ff
ec

t c
au

se
d 

by
 c

an
na

bi
di

ol

C
lo

pi
do

gr
el

 [2
0]

A
nt

ip
la

te
le

t
C

BD
 (o

il)
76

-y
ea

r-
ol

d 
m

al
e

C
Y

P 
en

zy
m

es
, i

nc
lu

di
ng

 
C

Y
P3

A
4 

an
d 

C
Y

P2
C

19
, 

co
nv

er
t c

lo
pi

do
gr

el
 to

 it
s 

ac
tiv

e 
m

et
ab

ol
ite

. C
BD

 is
 a

 
po

te
nt

ia
l p

ot
en

t i
nh

ib
ito

r 
of

 C
Y

P2
C

19
. C

om
bi

na
tio

n 
of

 th
es

e 
m

ed
ic

at
io

ns
 m

ay
 

in
cr

ea
se

 th
e 

ri
sk

 o
f C

V
 e

ve
nt

s 
du

e 
to

 d
ec

re
as

ed
 c

ir
cu

la
tio

n 
of

 
cl

op
id

og
re

l's
 a

ct
iv

e 
m

et
ab

ol
ite

D
ec

re
as

ed
 

C
V

 b
en

ef
it 

of
 

cl
op

id
og

re
l

4 
(P

os
si

bl
e)

Pr
os

:
• 

M
ec

ha
ni

sm
 fr

om
 c

as
e 

re
po

rt
 is

 p
la

us
ib

le
• 

Pr
ev

io
us

 c
re

di
bl

e 
re

po
rt

s i
n 

hu
m

an
s,

 in
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f p

re
ci

pi
ta

nt
 a

nd
 o

bj
ec

t d
ru

gs
, 

an
d 

ev
en

t c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

C
on

s:
• 

M
is

si
ng

 d
et

ai
ls

 fo
r D

IP
S 

ev
al

ua
tio

n,
 so

 so
m

e 
qu

es
tio

ns
 

w
er

e 
no

t a
pp

lic
ab

le

Br
iv

ar
ac

et
am

 [2
1]

A
nt

ic
on

vu
ls

an
t

C
BD

 (u
nk

no
w

n)
54

-y
ea

r-
ol

d 
fe

m
al

e
BR

V
 is

 m
et

ab
ol

iz
ed

 v
ia

 
C

Y
P2

C
19

-m
ed

ia
te

d 
ox

id
at

io
n.

 C
BD

 is
 k

no
w

n 
to

 
in

hi
bi

t C
Y

P2
C

19
, p

os
si

bl
y 

ca
us

in
g 

an
 in

cr
ea

se
 in

 B
RV

 
le

ve
ls

. T
he

 m
aj

or
 m

et
ab

ol
ic

 
pa

th
w

ay
 o

f B
RV

 is
 h

yd
ro

ly
si

s; 
ho

w
ev

er
, l

itt
le

 is
 k

no
w

n 
ab

ou
t i

ts
 m

ec
ha

ni
sm

In
cr

ea
se

d 
br

iv
ar

ac
et

am
 

le
ve

ls
 a

nd
 

so
m

no
le

nc
e

3 
(P

os
si

bl
e)

Pr
os

:
• 

Br
iv

ar
ac

et
am

 is
 k

no
w

n 
to

 b
e 

a 
w

ea
k 

in
hi

bi
to

r o
f 

C
Y

P2
C

19
 [2

0]
• 

In
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f p

re
ci

pi
ta

nt
 

dr
ug

, e
ve

nt
 c

on
si

st
en

t w
ith

 k
no

w
n 

tim
e 

co
ur

se
, o

bj
ec

t 
dr

ug
 d

et
ec

te
d 

in
 b

lo
od

 o
r o

th
er

 fl
ui

ds
, a

nd
 in

te
ra

ct
io

n 
w

as
 

co
nf

ir
m

ed
 b

y 
ob

je
ct

iv
e 

ev
id

en
ce

C
on

s:
• 

N
o 

pr
ev

io
us

 c
re

di
bl

e 
re

po
rt

s i
n 

hu
m

an
s

• 
Pa

tie
nt

 re
po

rt
ed

 so
m

no
le

nc
e,

 w
hi

ch
 is

 a
 k

no
w

n 
ad

ve
rs

e 
re

ac
tio

n 
to

 b
ri

va
ra

ce
ta

m

(C
on

tin
ue

s)

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 of 29 Pharmacology Research & Perspectives, 2025

In
te

ra
ct

in
g 

dr
u

g 
(f

or
m

u
la

ti
on

)
D

ru
g 

cl
as

s

C
an

n
ab

is
/

ca
n

n
ab

in
oi

d 
(m

et
ho

d 
of

 
co

n
su

m
pt

io
n)

P
at

ie
nt

 
in

fo
rm

at
io

n
P

ro
po

se
d 

m
ec

h
an

is
m

 
pr

ov
id

ed
 in

 th
e 

ca
se

 r
ep

or
ta

R
ep

or
te

d 
ad

ve
rs

e 
ev

en
t(

s)
Po

st
pu

bl
ic

at
io

n 
D

IP
S 

sc
or

e
C

om
m

en
ts

 fr
om

 D
IP

S 
re

vi
ew

Fl
uo

xe
tin

e 
[2

2]
SS

R
I

M
ar

iju
an

a 
(u

nk
no

w
n)

21
-y

ea
r-

ol
d 

fe
m

al
e

TH
C

 is
 a

 p
ot

en
t i

nh
ib

ito
r 

of
 se

ro
to

ni
n 

re
up

ta
ke

 a
nd

 
ha

s b
ee

n 
sh

ow
n 

to
 in

cr
ea

se
 

se
ro

to
ni

n 
bi

os
yn

th
es

is
 in

 
m

ou
se

 b
ra

in
s.

 F
lu

ox
et

in
e 

is
 a

ls
o 

kn
ow

n 
to

 in
hi

bi
t 

th
e 

re
up

ta
ke

 o
f s

er
ot

on
in

. 
Th

er
ef

or
e,

 m
ar

iju
an

a 
co

ul
d 

in
cr

ea
se

 fl
uo

xe
tin

e's
 a

ct
iv

ity
 

at
 c

en
tr

al
 se

ro
to

ne
rg

ic
 

ne
ur

on
s,

 p
ot

en
tia

lly
 c

au
si

ng
 

a 
se

ve
re

 m
an

ic
 e

pi
so

de

Se
ve

re
 m

an
ia

 
an

d 
ps

yc
ho

si
s

3 
(P

os
si

bl
e)

Pr
os

:
• 

In
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f p

re
ci

pi
ta

nt
 a

nd
 

ob
je

ct
 d

ru
gs

 a
nd

 in
te

ra
ct

io
n 

w
as

 c
on

fir
m

ed
 b

y 
ob

je
ct

iv
e 

ev
id

en
ce

C
on

s:
• 

Fl
uo

xe
tin

e 
is

 a
 p

ot
en

t i
nh

ib
ito

r o
f C

Y
P2

D
6 

[2
3,

 2
4]

 C
BD

, a
 

co
m

po
ne

nt
 fo

un
d 

in
 m

ar
iju

an
a,

 a
ls

o 
in

hi
bi

ts
 C

Y
P2

D
6

C
ar

bi
do

pa
–

le
vo

do
pa

 [2
5]

D
ec

ar
bo

xy
la

se
 

in
hi

bi
to

r
C

an
na

bi
s 

(s
m

ok
ed

)
57

-y
ea

r-
ol

d 
m

al
e

TH
C

 h
as

 b
ee

n 
kn

ow
n 

to
 

al
te

r d
op

am
in

e 
le

ve
ls

 in
 

ce
rt

ai
n 

ar
ea

s o
f t

he
 b

ra
in

. 
C

on
co

m
ita

nt
 in

ta
ke

 o
f 

ca
nn

ab
is

 a
nd

 c
ar

bi
do

pa
–

le
vo

do
pa

 c
an

 m
od

ul
at

e 
do

pa
m

in
e 

co
nc

en
tr

at
io

ns
 

si
gn

if
ic

an
tly

, w
or

se
ni

ng
 

Pa
rk

in
so

n 
sy

m
pt

om
s

W
or

se
ni

ng
 

tr
em

or
s a

nd
 v

iv
id

 
ha

llu
ci

na
tio

ns

2 
(P

os
si

bl
e)

Pr
os

:
• 

In
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f p

re
ci

pi
ta

nt
 d

ru
g,

 
ev

en
t c

on
si

st
en

t w
ith

 k
no

w
n 

tim
e 

co
ur

se
, a

nd
 in

te
ra

ct
io

n 
re

m
itt

ed
 u

po
n 

de
-c

ha
lle

ng
e

C
on

s:
• 

R
ea

so
na

bl
e 

al
te

rn
at

iv
e 

ca
us

es
• 

N
ot

 a
bl

e 
to

 fi
nd

 a
 p

la
us

ib
le

 m
ec

ha
ni

sm
 b

et
w

ee
n 

TH
C

 a
nd

 
ca

rb
id

op
a–

le
vo

do
pa

, a
s c

ar
bi

do
pa

–l
ev

od
op

a 
do

es
 n

ot
 se

em
 to

 
ex

hi
bi

t C
Y

P 
in

te
ra

ct
io

ns
• 

A
 p

ha
rm

ac
og

en
om

ic
s t

es
t i

nd
ic

at
ed

 v
ar

ia
nt

s f
or

 C
O

M
T 

an
d 

H
TR

2A
 g

en
es

, w
hi

ch
 c

ou
ld

 h
av

e 
co

nt
ri

bu
te

d 
to

 
in

cr
ea

se
d 

do
pa

m
in

e 
le

ve
ls

 a
nd

 h
al

lu
ci

na
tio

ns

C
is

pl
at

in
 [2

6]
A

nt
in

eo
pl

as
tic

C
an

na
bi

s 
(s

m
ok

ed
)

27
-y

ea
r-

ol
d 

m
al

e
A

 m
ec

ha
ni

sm
 in

vo
lv

in
g 

ca
nn

ab
is

 is
 n

ot
 m

en
tio

ne
d 

in
 th

e 
ca

se
 re

po
rt

Is
ch

em
ic

 st
ro

ke
2 

(P
os

si
bl

e)
Pr

os
:

• 
In

te
ra

ct
io

n 
co

ns
is

te
nt

 w
ith

 p
ro

pe
rt

ie
s o

f p
re

ci
pi

ta
nt

 a
nd

 
ob

je
ct

 d
ru

gs
, e

ve
nt

 c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

, a
nd

 
in

te
ra

ct
io

n 
w

as
 c

on
fir

m
ed

 b
y 

ob
je

ct
iv

e 
ev

id
en

ce
C

on
s:

• 
R

ea
so

na
bl

e 
al

te
rn

at
iv

e 
ca

us
es

• 
M

ec
ha

ni
sm

 b
et

w
ee

n 
ci

sp
la

tin
 a

nd
 c

an
na

bi
s i

s n
ot

 w
el

l 
un

de
rs

to
od

(C
on

tin
ue

s)

T
A

B
L

E
 2

    
|    


(C

on
tin

ue
d)

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



9 of 29

In
te

ra
ct

in
g 

dr
u

g 
(f

or
m

u
la

ti
on

)
D

ru
g 

cl
as

s

C
an

n
ab

is
/

ca
n

n
ab

in
oi

d 
(m

et
ho

d 
of

 
co

n
su

m
pt

io
n)

P
at

ie
nt

 
in

fo
rm

at
io

n
P

ro
po

se
d 

m
ec

h
an

is
m

 
pr

ov
id

ed
 in

 th
e 

ca
se

 r
ep

or
ta

R
ep

or
te

d 
ad

ve
rs

e 
ev

en
t(

s)
Po

st
pu

bl
ic

at
io

n 
D

IP
S 

sc
or

e
C

om
m

en
ts

 fr
om

 D
IP

S 
re

vi
ew

D
is

ul
fir

am
 [2

7]
C

ar
ba

m
at

e 
de

ri
va

tiv
e

M
ar

iju
an

a 
(c

ig
ar

et
te

s)
28

-y
ea

r-
ol

d 
m

al
e

Th
e 

pa
tie

nt
 c

ou
ld

 h
av

e 
ha

d 
in

cr
ea

se
d 

no
re

pi
ne

ph
ri

ne
 a

nd
/

or
 d

op
am

in
e 

ac
tiv

ity
 fr

om
 

di
su

lf
ir

am
 a

lo
ne

 o
r i

t c
ou

ld
 

ha
ve

 b
ee

n 
a 

sy
m

pt
om

at
ic

 e
ff

ec
t 

fr
om

 m
ar

iju
an

a,
 w

hi
ch

 is
 

kn
ow

n 
to

 h
av

e 
ca

te
ch

ol
am

in
e-


en

ha
nc

in
g 

ef
fe

ct
s

Eu
ph

or
ic

, 
hy

pe
ra

ct
iv

e,
 

in
so

m
ni

a,
 a

nd
 

“s
pe

ed
in

g”

2 
(P

os
si

bl
e)

Pr
os

:
• 

Ev
en

t c
on

si
st

en
t w

ith
 k

no
w

n 
tim

e 
co

ur
se

, i
nt

er
ac

tio
n 

re
m

itt
ed

 u
po

n 
de

-c
ha

lle
ng

e,
 a

nd
 in

te
ra

ct
io

n 
w

as
 c

on
fir

m
ed

 
by

 o
bj

ec
tiv

e 
ev

id
en

ce
C

on
s:

• 
R

ea
so

na
bl

e 
al

te
rn

at
iv

e 
ca

us
es

• 
M

ec
ha

ni
sm

 b
et

w
ee

n 
di

su
lf

ir
am

 a
nd

 c
an

na
bi

s i
s n

ot
 w

el
l 

un
de

rs
to

od

D
es

ip
ra

m
in

e 
[2

8]
TC

A
M

ar
iju

an
a 

(s
m

ok
ed

)
18

-y
ea

r-
ol

d 
m

al
e

TH
C

 is
 m

et
ab

ol
iz

ed
 v

ia
 

si
m

ila
r h

ep
at

ic
 m

ito
ch

on
dr

ia
l 

en
zy

m
es

 a
s T

C
A

s.
 

C
om

bi
na

tio
n 

us
e 

of
 T

C
A

s a
nd

 
TH

C
 c

ou
ld

 re
su

lt 
in

 in
cr

ea
se

d 
se

ru
m

 a
nd

 C
N

S 
TH

C
 le

ve
ls

 
by

 re
du

ci
ng

 it
s' 

m
et

ab
ol

is
m

Se
ve

re
 c

on
fu

si
on

, 
lig

ht
he

ad
ed

ne
ss

, 
“s

pa
ci

ne
ss

,” 
an

d 
“f

ee
lin

g 
ill

”

1 
(D

ou
bt

fu
l)

Pr
os

:
• 

In
te

ra
ct

io
n 

co
ns

is
te

nt
 w

ith
 p

ro
pe

rt
ie

s o
f p

re
ci

pi
ta

nt
 d

ru
g,

 
in

te
ra

ct
io

n 
re

m
itt

ed
 u

po
n 

de
-c

ha
lle

ng
e,

 a
nd

 in
te

ra
ct

io
n 

w
as

 
co

nf
ir

m
ed

 b
y 

ob
je

ct
iv

e 
ev

id
en

ce
C

on
s:

• 
D

es
ip

ra
m

in
e 

is
 a

 C
Y

P2
D

6 
su

bs
tr

at
e 

[2
7]

. C
BD

, a
 

co
m

po
ne

nt
 fo

un
d 

in
 m

ar
iju

an
a,

 a
ls

o 
in

hi
bi

ts
 C

Y
P2

D
6

• 
N

o 
pr

ev
io

us
 c

re
di

bl
e 

re
po

rt
s i

n 
hu

m
an

s a
nd

 re
as

on
ab

le
 

al
te

rn
at

iv
e 

ca
us

es
• 

TH
C

 m
ay

 h
av

e 
he

ig
ht

en
ed

 d
es

ip
ra

m
in

e 
ad

ve
rs

e 
re

ac
tio

ns
 

(h
al

lu
ci

na
tio

ns
, c

on
fu

si
on

, a
nd

 ta
ch

yc
ar

di
a 

ar
e 

co
m

m
on

)

Ph
en

yt
oi

n 
[3

1]
A

nt
ic

on
vu

ls
an

t
M

ar
iju

an
a 

(s
m

ok
ed

)
19

-y
ea

r-
ol

d 
m

al
e

It
 is

 p
os

si
bl

e 
th

at
 c

an
na

bi
no

id
s 

po
te

nt
ia

te
 th

e 
hi

gh
 fr

om
 

ph
en

yt
oi

n 
vi

a 
re

ce
pt

or
 

cr
os

s-
re

ac
tiv

ity
 a

nd
 m

ay
 

pr
od

uc
e 

si
m

ila
r e

ff
ec

ts
 

to
 a

 c
oc

ai
ne

 h
ig

h 
w

he
n 

ta
ke

n 
w

ith
 p

he
ny

to
in

In
cr

ea
se

d 
ph

en
yt

oi
n 

le
ve

ls
, 

ph
en

yt
oi

n 
to

xi
ci

ty
, 

dy
sa

rt
hr

ia
, 

D
C

H
N

, l
im

b 
an

d 
ga

it 
at

ax
ia

, a
nd

 
bi

la
te

ra
l f

ou
r-

be
at

 
an

kl
e 

cl
on

us

0 
(D

ou
bt

fu
l)

Pr
os

:
• 

O
bj

ec
t d

ru
g 

de
te

ct
ed

 in
 b

lo
od

 o
r o

th
er

 fl
ui

ds
 a

nd
 

in
te

ra
ct

io
n 

w
as

 c
on

fir
m

ed
 b

y 
ob

je
ct

iv
e 

ev
id

en
ce

C
on

s:
• 

Ph
en

yt
oi

n 
is

 p
ri

m
ar

ily
 m

et
ab

ol
iz

ed
 v

ia
 C

Y
P2

C
9 

[2
9,

 3
0]

• 
In

te
ra

ct
io

n 
no

t c
on

si
st

en
t w

ith
 p

ro
pe

rt
ie

s o
f o

bj
ec

t d
ru

g 
an

d 
re

as
on

ab
le

 a
lte

rn
at

iv
e 

ca
us

es
• 

Th
e 

pa
tie

nt
 a

ls
o 

co
ns

um
ed

 a
lc

oh
ol

 w
ith

 m
ar

iju
an

a 
an

d 
ph

en
yt

oi
n 

us
e.

 A
cu

te
 a

lc
oh

ol
 in

ge
st

io
n 

co
ul

d 
ha

ve
 

co
nt

ri
bu

te
d 

to
 p

he
ny

to
in

 to
xi

ci
ty

(C
on

tin
ue

s)

T
A

B
L

E
 2

    
|    


(C

on
tin

ue
d)

 20521707, 2025, 1, D
ow

nloaded from
 https://bpspubs.onlinelibrary.w

iley.com
/doi/10.1002/prp2.70047, W

iley O
nline L

ibrary on [11/01/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



10 of 29 Pharmacology Research & Perspectives, 2025

Another noteworthy interaction involved the combination of the 
immunosuppressant tacrolimus and cannabinoids (CBD and 
THC) that was documented in two case reports. In both cases, 
an elevation in tacrolimus concentration was observed. Both 
cases yielded a possible DIPS score (Table 1). CBD was recently 
reported to inhibit CYP3A in  vivo [35]. Because tacrolimus is 
a CYP3A substrate, a potential mechanism of this interaction 
involves CBD-mediated inhibition of CYP3A. As with warfarin, 
the current evidence supporting this finding remains limited, 
highlighting the need for further research.

Other scientific reports that have examined the concurrent use 
of medical marijuana and controlled substances indicate that 
medical marijuana use is more positively associated with medi-
cation groups that mainly represent controlled medications such 
as pain relievers, stimulants, sedatives, and tranquilizers [36]. 
We emphasize that FAERS data cannot supply information on 
drug or cannabis/CBD utilization, only what gets reported as an 
ADR to the FDA. We found that about a third of the medica-
tions mentioned in cannabis/CBD reports over a 10-year period 
were controlled substances and that this percentage has fluctu-
ated over time. We interpret this as justification for stratifying 
the analysis of safety concerns between controlled and noncon-
trolled substances.

A statistically significant difference in serious outcomes was 
observed between reports mentioning cannabis/CBD, and con-
trolled substances versus noncontrolled substances increase the 
concern that patients who concomitantly use cannabis/CBD and 
controlled substances are at greater risk for serious outcomes, 
including death. This concern is further supported by the fact 
that organ-related adverse events, such as pulmonary and brain 
edema, were also more evident in cannabis/CBD reports involv-
ing controlled substances. In comparison, reports mentioning 
both cannabis/CBD and noncontrolled substances exhibited an 
unexpectedly higher rate of suicidal ideation. Therefore, vigilant 
mental health monitoring is recommended for individuals tak-
ing cannabis products with both controlled and noncontrolled 
substances.In
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TABLE 3    |    Percentage of in top 40 by year [33].

Year Controlled usage (%)

2012 (Q4) 12.5%

2013 25.0%

2014 30.0%

2015 35.0%

2016 32.5%

2017 37.5%

2018 22.5%

2019 25.0%

2020 20.0%

2021 (Q1—Q3) 10.0%
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To our knowledge, this study represents the first comprehen-
sive assessment of cannabis, CBD (including Epidiolex), and 
prescription drug interactions for persons aged 18 and older 
using both published case reports and spontaneous reports sub-
mitted to the FDA's FAERS database. By integrating findings 
from both literature and FAERS data, this report offers a broad 
overview of potential safety concerns. This is also the first study 
we are aware of to examine if there is a difference in reported 
outcomes when cannabis/CBD is used with controlled versus 

noncontrolled substances. Given the limited documentation of 
cannabis use in electronic health records and claims data, this 
study contributes helpful real-world evidence base on this topic.

This study has several limitations. First, our analysis involved 
case reports which serve as narrative rather than rigorous 
scientific evidence. The reports we analyzed were comprised 
of various cannabis products and formulations with an un-
known variance of CBD and THC content. Some reports failed 

FIGURE 1    |    Comparative description of the top 5% adverse drug reactions mentioned in spontaneous reports involving cannabis and either con-
trolled or noncontrolled substances. Percentages do not sum up to 100% as each report may have multiple adverse drug reactions reported.
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FIGURE 2    |    The top 5% of adverse drug reactions present in spontaneous reports that mention a noncontrolled substance and a cannabis product 
compared to their frequency in reports mentioning a controlled substance and a cannabis product. Percentages do not sum up to 100% as each report 
may have multiple adverse drug reactions reported.
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to mention the specific formulation of cannabis/CBD and may 
have provided incomplete medication lists which might mean 
that other concomitant medications that could have interacted 
with the cannabis product. Some case reports included inad-
equate and missing historical information. FAERS reports 
may contain limited and potentially inaccurate data, as they 
are often reported by nonhealthcare professionals such as 
consumers and lawyers. The choice of 5% as is the cutoff for 
describing ADRs mentioned in spontaneous reports involving 
cannabis and either controlled or noncontrolled substances 
was motivated by the heavy skew present in the data distri-
bution. Valuable information might be observed by examin-
ing higher cutoff ranges. Finally, duplication is a common 
issue within spontaneous reporting systems such as FAERS. 
We attempted to deduplicate all reports prior to analysis but 

incomplete information within the reports might have led to 
the retention of some duplicates.

5   |   Conclusion

Cannabis and CBD have the potential to precipitate pharmacoki-
netic drug interactions within adults via CYP-mediated pathways. 
Close monitoring of a new medication when taken concomi-
tantly with these products is recommended to mitigate the risk 
of an outcome harmful to the patient. Extra caution is warranted 
when combining cannabis with controlled substances due to the 
greater proportion of ADR reports mentioning serious outcomes 
compared to noncontrolled substances. A significant new finding 
from our research is the higher rate of FAERS reports of suicidal 

FIGURE 3    |    The top 5% of adverse drug reactions present in spontaneous reports that mention a controlled substance and a cannabis product 
compared to their frequency in reports mentioning a noncontrolled substance and a cannabis product.
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TABLE 5    |    Outcome analysis of controlled and noncontrolled substance use with cannabis in FAERS reports.

Reported outcome

Controlled substances Noncontrolled substances Fisher's exact

n = 83 (%) n = 41 (%) Test total

Death 23 (27.7) 1 (2.4) 24

Disability 3 (3.6) 1 (2.4) 4

Hospitalization 27 (32.5) 16 (39) 43

Life-threatening 7 (8.4) 2 (4.9) 9

Other serious (important medical event) 55 (66.3) 21 (51.2) 76

Required intervention to prevent permanent 
impairment/damage

1 (1.2) 0 (0.0) 1

Total: 157

Fisher's exact: 0.043
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ideation associated with concomitant use of cannabis with non-
controlled substances. Further research is necessary to help elu-
cidate the mechanisms underlying interactions between cannabis 
and various medications, facilitating improved pharmacotherapy.
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