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Abstract
Background: Pre-clinical studies have demonstrated the potential anticancer activity of cannabinoids, yet little
clinical data exist to support this. Nearly 40% of patients with cancer using cannabis believe it will treat their can-
cer with numerous anecdotal reports shared online through social media platforms. Case reports have been pub-
lished in peer-reviewed journals, but often lack key clinical information to validate anticancer claims.
Methods: We reviewed literature in PubMed and EBSCO databases that evaluated the relationship between can-
nabis or the endocannabinoid system and potential anticancer activity. We also reviewed online sources, books,
and ClinicalTrials.gov for reports or studies on using cannabis as cancer treatment. All case reports published in
peer-reviewed journals were compiled and appraised as weak, moderate, or strong based on the quality of ev-
idence provided supporting an anticancer effect. Strong reports met three criteria; (a) active cancer at time of
cannabis administration, (b) validated laboratory or radiographic responses were reported, and (c) cannabis
used without concurrent anticancer treatments.
Results: Of the 207 pre-clinical articles reviewed, 107 (52%) were pre-clinical studies with original data. A total of
77 unique case reports described patients with various cancers (breast, central nervous system, gynecological,
leukemia, lung, prostate, and pancreatic) using cannabis. Our appraisal showed 14% of the case reports were
considered strong, 5% moderate, and the remaining 81% were weak. Ten percent of cases were in pediatric pa-
tients. Cannabidiol use was most often reported as the anticancer cannabinoid with daily doses ranging from 10
to 800 mg. Tetrahydrocannabinol use was reported in six studies, with doses ranging from 4.8 to 7.5 mg. Two
small trials published data on survival in patients with recurrent glioblastoma multiforme.
Conclusion: This review of clinical data suggests most published, peer-reviewed case reports provide insufficient
data to support the claim for cannabis as an anticancer agent, and should not be used in place of evidence-
based, traditional treatments outside of a clinical trial. No strong clinical trial data exist to confirm the pre-clinical
studies that suggest cannabinoids may have an anticancer benefit. Future studies exploring anticancer potential
of cannabis in patients with metastatic cancers who have not responded to traditional therapy are needed.

Keywords: cannabis; marijuana; cancer; antineoplastic

Introduction
Increased use of social media and marijuana legaliza-
tion has led to greater claims about cannabis as a cancer
cure. A 2019 study using a Google Trends’ tool ana-
lyzed the search activity on cannabis and cancer and
found, ‘‘online search volume for cannabis and cancer
increased at 10 times the rate of standard therapies.
Cannabis as a cancer cure comprised the largest cate-
gory of social media content on alternative cancer

treatments at 23.5%.’’1 A large survey conducted at a
National Cancer Institute-designated cancer center
found that 24% of the 926 respondents used cannabis
in the last year and 74% wanted more information
about cannabis from their providers.2 This survey
also reported nearly one in four patients use cannabis
in an attempt to help treat their cancer.

In 1975, the first study to demonstrate potential an-
tineoplastic activity of cannabinoids reported that
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delta9-tetrahydrocannabinol (THC), delta8-
tetrahydrocannabinol, and cannabinol reduced the
tumor size and increased mean survival time in
mice implanted with Lewis lung adenocarcinoma
cells, but cannabidiol (CBD) did not have such ef-
fects.3 Other in vitro and in vivo studies using a vari-
ety of cannabinoids (both THC and CBD) have
shown potential anticancer effects in several cell
lines (e.g., brain, breast, cervical, colon, leukemia,
lymphoma, and prostate).4–6 Proposed mechanisms
of cannabinoid anticancer actions include (a) inhibit-
ing tumor growth, (b) reducing cell viability, (c) in-
ducing apoptosis, (d) inhibiting angiogenesis, and
(e) inhibiting invasion/metastasis.7

Despite these promising pre-clinical studies, human
trials with clinical end-points pertaining to tumor con-
trol are extremely limited. A phase I clinical trial in pa-
tients with recurrent glioblastomas assessed safety and
efficacy of intrathecal THC use, but could not demon-
strate improved tumor control or longer survival.8 A
recent phase 1b trial using nabiximols (a 1:1 THC/CBD
oromucosal spray) with dose-intense temozolomide
(DIT) did report increased survival in the nabiximols
group, but the objective of this feasibility study was
not to investigate survival differences.9 As of March
2021, there are only seven active, interventional studies
using medical cannabis in the cancer population that
are recruiting patients, all of which are aimed at symp-
tom control based on listings in ClinicalTrials.gov The
case reports and case series that have been published
claiming anticancer benefits of cannabinoids often
lack important details (e.g., pertinent disease history,
review of concomitant medications, supporting re-
sponse assessment).

With over 600,000 projected deaths due to cancer in
2020, patients are increasingly seeking alternative treat-
ments with hope of finding a ‘‘miracle cure.’’10 A 2012
study in patients with cancer across 18 countries found
that the current use of complementary and alternative
medicine (CAM) across all studies was 40%, with the
highest being in the United States.11 From 1970s to
2000s, the overall prevalence of CAM use doubled
from 25% to 49%. While cannabis may help to improve
the debilitating symptoms patients with cancer experi-
ence, any impact on cancer control is far from estab-
lished. Our goal was to summarize current data and
assess the clinical evidence for claims that cannabis
works as an anticancer agent in humans. We conducted
a thorough review and analysis of cannabis as an anti-
cancer agent to inform patients, cancer providers, and

researchers of what data exist and how to help move
the field forward.

Materials and Methods
Search criteria
We created a search query in the PubMed and EBSCO
databases to identify any articles including cannabis
and cancer (Appendix A1). All abstracts were reviewed
and only articles addressing the relationship between
cannabis or the endocannabinoid system and potential
anticancer activity were included.

We also searched for articles, books, presentations,
and online materials pertaining to cancer as an antican-
cer agent to find additional potentially relevant studies
or case reports. We reviewed all published abstracts
and oral presentations from the annual scientific meet-
ings from 2018 to 2020 at the American Society for
Clinical Oncology and the International Cannabis
Research Society. Two books were reviewed (Cannabis
for the Treatment of Cancer and Nature’s Answer for
Cancer).12,13 A search of www.clinicaltrials.gov was
performed to find current and past clinical trials.

Case report appraisal
Key findings for each patient discussed in published
peer-reviewed case reports or case series was abstracted
and summarized in Table 2. We abstracted the follow-
ing data if available for each report: (a) traditional ther-
apy used (surgery, radiation, chemotherapy, hormone
therapy), (b) details on THC or CBD use (e.g., dose,
timing in relation to other concurrent anticancer ther-
apies), (c) cancer status at initiation of cannabis (e.g.,
in remission, active/metastatic disease), and (d) vali-
dated clinical responses (e.g., radiological or laboratory/
physical exam response). A number of studies claimed a
radiographic or laboratory response, but relied on ex-
perimental labs or subjective statements in place of
detailed imaging reports, and were not considered to
have sufficient evidence reported. Using information/
evidence presented in each report, we appraised the
potential anticancer impact of cannabis as strong,
moderate, or weak. Strong cases met ALL of the fol-
lowing criteria: (a) active cancer at time of cannabis
initiation, (b) a radiographic OR clinically validated
laboratory response/physical exam improvement
was documented, and (c) cannabis was utilized with-
out other concurrent anticancer therapies (e.g., che-
motherapy, hormonal therapy, or radiation). If case
reports met the first two criteria, but other anticancer
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therapies were used concurrently, we graded these as
moderate. All other reports were graded as weak.

Results
The PubMed and EBSCO searches yielded 4202 and
4786 results, respectively, and consisted of a variety
of reports including journal articles, systematic reviews,
case studies, clinical trials, and opinion pieces. All but
four articles (which were sent to us by the authors)
were found in this search. Ultimately, 218 peer-
reviewed were included in our review. A total of 207
were pre-clinical reports, 9 involved case reports/case
series (totaling 77 cases), and 2 were other clinical
studies.

Pre-clinical data summary
A total of 207 pre-clinical articles were reviewed and
the original articles were summarized in Table 1.
About 100 articles (48%) were reviews, commentaries,
interviews, or other sources without original data. The
remaining 107 articles (52%) included original data
from animal models (11%), in vitro assays (55%), or
a combination of both in vivo and in vitro studies
(34%). Cannabinoid utilized was also reported; 11%
used THC alone, 21% used CBD alone, 17% used a
combination of THC, CBD, and other cannabinoids
(non-CBD or –THC phytocannabinoid or synthetic)
and the remaining 50% of articles used other cannabi-
noids. The ‘‘other’’ category primarily comprised of
cannabinoid receptor agonists alone such as JWH-
015, JWH-133, and WIN 55,212-2.

Case reports in peer-reviewed literature
The 77 case reports reviewed included a variety of can-
cers such as breast (n = 29), central nervous system
(CNS; n = 25), prostate (n = 11), and pancreatic
(n = 9) (Table 2). One case report was available for
ovarian cancer, non-small cell lung cancer, and pediat-
ric acute lymphocytic leukemia. The majority of cases
came from four references from a single author
(an original study and three follow-up articles), and
only the original article is indexed in PubMed.14–17

Only 11 reports (14%) met criteria to be appraised as
showing strong evidence of cannabis having anticancer
potential, while 4 (5%) were graded moderate, and the
remaining 62 were weak (81%). Ten percent of all cases
were reported in pediatric patients (nine in CNS tu-
mors and one leukemia).

As there is no established protocol for cannabis dos-
ing with an anticancer intent, all dosing data were listed
for each patient when reported. Daily doses of CBD
ranged widely from 10 to 800 mg while daily doses of
THC were lower at 4.8 to 7.5 mg. Only six cases
reported THC doses, all in combination with CBD
and all with the primary goal of symptom manage-
ment. While most cases used cannabis daily, a few re-
ports on prostate, breast, and glioma patients
administered cannabis 3 days on and 3 days off, with
an average of 20 mg of synthetic CBD a day.

Case reports from non-peer-reviewed sources
Discussions of cannabis use to treat cancer are wide-
spread online on social media platforms, blogs, and

Table 1. Pre-clinical studies of cannabinoids in cancer models that report original data from PubMed and EBSCO literature
searches, categorized by study type and compound studied

Cancer type No. of original data

Study type Compound studied

In vivo In vitro
Both in vivo
and in vitro THC alone CBD alone

Multiple
including THC or CBDa Other cannabinoidb

Breast 19 4 9 6 4 6 1 8
CNS 20 2 12 6 2 4 5 9
Colorectal 10 0 5 5 0 2 2 6
Gynecological 4 0 3 1 0 3 1 0
Leukemia 6 0 4 2 1 3 1 1
Lung 9 1 3 5 1 2 2 4
Melanoma 4 3 1 0 1 0 2 1
Prostate 6 1 3 2 0 0 1 5
Multiple 8 0 5 3 1 1 1 5
Otherc 21 1 14 6 2 1 3 15
Total 107 12 59 36 12 22 19 54

aArticles that studied THC and CBD, in combination or separately, THC with other cannabinoid (non-CBD or –THC phytocannabinoid or synthetic), in
combination or separately, or CBD with other cannabinoid (non-CBD or –THC phytocannabinoid or synthetic), in combination or separately.

bArticles that studied non-CBD or –THC phytocannabinoid or synthetic cannabinoids.
cOther cancers include Bile duct, Gastric, Head and Neck, Kidney, Liver, Lymphoma, Non-melanoma, Pancreas, Testicular, Thyroid, and Urological.
CBD, cannabidiol; CNS, central nervous system; THC, delta9-tetrahydrocannabinol.

26 GUGGISBERG ET AL.



Ta
b

le
2.

A
p

p
ra

is
al

of
p

ee
r-

re
vi

ew
ed

,p
ub

lis
h

ed
ca

se
re

p
or

ts
cl

ai
m

in
g

an
ti

ca
n

ce
r

ac
ti

vi
ty

in
p

at
ie

n
ts

us
in

g
ca

n
n

ab
is

C
an

ce
r

ty
p

e
Re

fe
re

nc
e

A
g

e
G

en
d

er
Su

rg
er

y
Ra

d
ia

ti
on

C
he

m
ot

he
ra

p
y

H
or

m
on

e
th

er
ap

y

M
ax

im
um

TH
C

d
os

e,
m

g
/d

ay

M
ax

im
um

C
B

D
d

os
e,

m
g

/d
ay

A
ct

iv
e

ca
nc

er
at

ti
m

e
of

ca
nn

ab
is

in
it

ia
ti

on
?

C
an

na
b

is
ut

ili
ze

d
w

it
ho

ut
ot

he
r

co
nc

ur
re

nt
an

ti
ca

nc
er

th
er

ap
ie

s?

Ra
d

io
g

ra
p

hi
c

re
sp

on
se

or
im

p
ro

ve
m

en
t

re
p

or
te

d
?

C
lin

ic
al

ly
va

lid
at

ed
la

b
or

at
or

y
an

d
/o

r
im

p
ro

ve
m

en
t

on
p

hy
si

ca
l

ex
am

re
p

or
te

d
?

A
p

p
ra

is
al

of
ev

id
en

ce
su

p
p

or
ti

ng
ca

nn
ab

is
an

ti
ca

nc
er

im
p

ac
t

Br
ea

st
1

5
93

F
0

20
Y

Y
N

Y
St

ro
ng

Br
ea

st
1

5
63

F
0

20
Y

Y
N

Y
St

ro
ng

Br
ea

st
1

5
43

F
0

20
Y

Y
Y

Y
St

ro
ng

Br
ea

st
1

5
70

F
X

0
40

Y
N

N
Y

M
od

er
at

e
Br

ea
st

1
5

63
F

0
40

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

73
F

0
40

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

69
F

0
20

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

77
F

X
X

0
20

a
N

N
N

W
ea

k
Br

ea
st

1
5

42
F

X
X

0
20

Y
N

N
N

W
ea

k
Br

ea
st

1
5

49
F

0
40

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

63
F

X
0

30
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
64

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
65

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
61

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
73

F
X

0
20

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

48
F

X
X

X
0

20
a

Y
N

N
W

ea
k

Br
ea

st
1

5
47

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
79

F
0

10
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
75

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
49

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
59

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
56

F
X

X
0

20
a

Y
N

N
W

ea
k

Br
ea

st
1

5
67

F
X

X
0

20
a

Y
N

N
W

ea
k

Br
ea

st
1

5
61

F
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
64

F
X

X
0

20
Y

Y
N

N
W

ea
k

Br
ea

st
1

5
62

F
X

0
20

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

42
F

0
10

–6
0

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

44
F

0
40

Y
Y

N
N

W
ea

k
Br

ea
st

1
5

75
F

0
40

Y
Y

N
N

W
ea

k
C

N
S

1
7

5
M

X
X

X
0

10
–6

0
Y

Y
Y

N
St

ro
ng

C
N

S
1

7
59

M
X

X
0

10
–6

0
Y

Y
Y

N
St

ro
ng

C
N

S
2

4
38

M
X

X
X

0
30

0–
45

0
Y

N
Y

N
M

od
er

at
e

C
N

S
2

4
38

M
X

X
X

0
10

0–
20

0
Y

N
Y

N
M

od
er

at
e

C
N

S
2

5
41

M
X

X
X

0
40

0
Y

N
N

N
W

ea
k

C
N

S
2

5
40

M
X

X
X

0
40

0
Y

Y
N

N
W

ea
k

C
N

S
2

5
44

F
X

0b
60

0
Y

Y
N

N
W

ea
k

C
N

S
2

5
60

M
X

X
X

0
20

0
Y

N
N

N
W

ea
k

C
N

S
2

5
61

M
X

X
X

7.
5

40
0

Y
N

N
N

W
ea

k
C

N
S

2
5

49
F

X
X

X
0

40
0

Y
N

N
N

W
ea

k
C

N
S

2
5

38
F

X
0

40
0

Y
Y

N
N

W
ea

k
C

N
S

2
5

*
37

M
X

0
40

0
N

Y
N

N
W

ea
k

C
N

S
2

5
35

F
X

X
X

0
20

0
Y

N
N

N
W

ea
k

(c
on

tin
ue

d)

27



Ta
b

le
2.

(C
on

ti
n

ue
d

)

C
an

ce
r

ty
p

e
Re

fe
re

nc
e

A
g

e
G

en
d

er
Su

rg
er

y
Ra

d
ia

ti
on

C
he

m
ot

he
ra

p
y

H
or

m
on

e
th

er
ap

y

M
ax

im
um

TH
C

d
os

e,
m

g
/d

ay

M
ax

im
um

C
B

D
d

os
e,

m
g

/d
ay

A
ct

iv
e

ca
nc

er
at

ti
m

e
of

ca
nn

ab
is

in
it

ia
ti

on
?

C
an

na
b

is
ut

ili
ze

d
w

it
ho

ut
ot

he
r

co
nc

ur
re

nt
an

ti
ca

nc
er

th
er

ap
ie

s?

Ra
d

io
g

ra
p

hi
c

re
sp

on
se

or
im

p
ro

ve
m

en
t

re
p

or
te

d
?

C
lin

ic
al

ly
va

lid
at

ed
la

b
or

at
or

y
an

d
/o

r
im

p
ro

ve
m

en
t

on
p

hy
si

ca
l

ex
am

re
p

or
te

d
?

A
p

p
ra

is
al

of
ev

id
en

ce
su

p
p

or
ti

ng
ca

nn
ab

is
an

ti
ca

nc
er

im
p

ac
t

C
N

S
1

7
10

F
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
7

M
X

X
X

0
10

–6
0

Y
Y

N
N

W
ea

k
C

N
S

1
7

57
M

X
X

0
10

–6
0

Y
Y

N
N

W
ea

k
C

N
S

1
7

68
F

X
X

X
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
10

M
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
14

F
X

X
X

0
10

–6
0

Y
Y

N
N

W
ea

k
C

N
S

1
7

69
M

X
X

X
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
47

M
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
42

M
X

X
X

0
10

–6
0

Y
Y

N
N

W
ea

k
C

N
S

1
7

6
F

X
X

X
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
56

M
0

10
–6

0
Y

Y
N

N
W

ea
k

C
N

S
1

7
9

F
X

X
X

0
10

–6
0

Y
Y

N
N

W
ea

k
G

YN
2

6
81

F
0

1c
Y

Yd
Y

Y
St

ro
ng

Le
uk

em
ia

2
0

14
F

X
X

0e
0e

Y
Y

N
Y

St
ro

ng
Lu

ng
2

7
81

M
0

*
12

Y
Y

Y
N

St
ro

ng
Pa

nc
re

at
ic

2
8

70
F

X
0

10
0

Y
N

N
N

W
ea

k
Pa

nc
re

at
ic

2
8

47
M

7.
5

40
0

Y
Y

N
N

W
ea

k
Pa

nc
re

at
ic

2
8

47
M

X
0

40
0

Y
N

N
N

W
ea

k
Pa

nc
re

at
ic

2
8

67
F

X
7.

5
40

0
Y

N
N

N
W

ea
k

Pa
nc

re
at

ic
2

8
70

M
X

0
20

0
Y

N
N

N
W

ea
k

Pa
nc

re
at

ic
2

8
68

F
X

4.
8

40
0

Y
N

N
N

W
ea

k
Pa

nc
re

at
ic

2
8

53
F

X
0

40
0

Y
N

N
N

W
ea

k
Pa

nc
re

at
ic

2
8

45
M

7.
5

80
0

Y
Y

N
N

W
ea

k
Pa

nc
re

at
ic

2
8

50
F

X
4.

8
40

0
Y

N
N

N
W

ea
k

Pr
os

ta
te

1
6

70
M

0
10

–6
0

Y
Y

N
Y

St
ro

ng
Pr

os
ta

te
1

6
81

M
0

10
–6

0
Y

Y
N

Y
St

ro
ng

Pr
os

ta
te

1
6

75
M

0
10

–6
0

Y
Y

N
Y

St
ro

ng
Pr

os
ta

te
1

6
82

M
X

0
40

Y
N

N
Y

M
od

er
at

e
Pr

os
ta

te
1

6
59

M
X

0
10

–6
0

N
Y

N
N

W
ea

k
Pr

os
ta

te
1

6
79

M
X

0
10

–6
0

Y
N

N
N

W
ea

k
Pr

os
ta

te
1

6
76

M
X

X
0

10
–6

0
Y

N
N

N
W

ea
k

Pr
os

ta
te

1
6

74
M

0
10

–6
0

Y
Y

N
N

W
ea

k
Pr

os
ta

te
1

6
83

M
0

10
–6

0
Y

Y
N

N
W

ea
k

Pr
os

ta
te

1
6

84
M

X
0

10
–6

0
Y

N
N

N
W

ea
k

Pr
os

ta
te

1
6

71
M

X
0

10
–6

0
Y

N
N

N
W

ea
k

A
ll

pe
er

-r
ev

ie
w

ed
,p

ub
lis

he
d

ca
se

re
po

rt
s

th
at

cl
ai

m
ed

an
tic

an
ce

ra
ct

iv
ity

of
ca

nn
ab

is
w

er
e

an
al

yz
ed

an
d

ap
pr

ai
se

d
as

ei
th

er
ha

vi
ng

w
ea

k,
m

od
er

at
e,

or
st

ro
ng

ev
id

en
ce

th
at

ca
nn

ab
is

m
ay

ha
ve

w
or

ke
d

as
an

an
tin

eo
pl

as
tic

.
a C

an
na

bi
s

us
e

st
ar

te
d

af
te

r
st

an
da

rd
cu

ra
tiv

e
tr

ea
tm

en
t

fo
r

un
sp

ec
ifi

ed
‘‘b

re
as

t
ca

nc
er

.’’
U

nc
le

ar
if

di
se

as
e

w
as

st
ill

ac
tiv

e
at

tim
e

of
ad

m
in

is
tr

at
io

n.
b

In
te

rm
itt

en
t

dr
on

ab
in

ol
us

e
re

po
rt

ed
bu

t
th

e
do

se
w

as
no

t
pr

ov
id

ed
.

c O
ne

dr
op

of
C

BD
oi

le
ac

h
ev

en
in

g.
d

C
an

na
bi

s
w

as
us

ed
w

ith
ou

t
st

an
da

rd
th

er
ap

ie
s,

bu
t

w
as

us
ed

w
ith

La
et

ril
e,

a
na

tu
ra

lly
oc

cu
rr

in
g

su
bs

ta
nc

e
th

at
is

fa
ls

el
y

pr
om

ot
ed

as
an

an
tic

an
ce

r
tr

ea
tm

en
t.

e Va
rio

us
ca

nn
ab

is
st

ra
in

s
w

er
e

us
ed

to
m

ak
e

ho
m

em
ad

e
he

m
p

oi
lp

er
Ri

ck
Si

m
ps

on
’s

in
st

ru
ct

io
n.

D
os

es
ra

ng
ed

fr
om

0.
02

to
1.

0
m

L
at

a
tim

e,
up

to
th

re
e

tim
es

a
da

y.
G

YN
,g

yn
ec

ol
og

ic
al

;N
,n

o;
Y,

ye
s.

28



various cannabis-specific websites, making it impossi-
ble to compile and review all of them. A multi-part
documentary by CNN reporter Dr. Sanjay Gupta inves-
tigated the rising use of cannabis and CBD products to
treat cancer and a variety of other medical conditions.18

In 2018, a documentary called Weed the People fol-
lowed families of children with cancer and interviewed
patients, clinicians, researchers, and the larger cannabis
community to portray how cannabis is being used to
treat cancers.19

In Cannabis for the Treatment of Cancer, a review of
in vitro and in vivo studies was conducted to look at
cannabinoids as a treatment for cancer. The author in-
cluded over 150 case reports (some of which were pub-
lished in peer-reviewed journals and are included in
Table 2). Rick Simpson Oil (RSO) is widely discussed
online as a potential cure for cancer. In Nature’s
Answer for Cancer, the author provides dosing infor-
mation as well as instructions on how to produce
RSO suggesting that patients ingest 60 g over the
span of 90 days in treatment naı̈ve patients (or up to
180 g over a 6 month period to ‘‘undo the harm all
the chemo and radiation has left behind’’). The case re-
ports given are vague and provide little clinical evi-
dence to substantiate any anticancer claims. Despite
this, the author advises patients to discontinue any
standard treatments (e.g., chemotherapy) and claims
that the medical community causes more harm than
good. In Table 2, only one published case report listed
use of RSO.20

The above examples from non-peer reviewed sour-
ces show there are numerous anecdotal stories found
online claiming cannabis had potential anticancer ef-
fects, however, the vast majority of the cases lacked
clinically important details and were cited from sources
such as news articles, blogs, or brief patient interviews.
As a result, these reports were not appraised or in-
cluded in Table 2.

Clinical trials using cannabis
as an anticancer agent
Data from published human trials are limited to two
phase I clinical trials. The first used THC in nine patients
with recurrent glioblastoma multiforme (GBM). After
surgical resection, THC was administered directly to
the tumor cavity via an intracranial subcutaneous reser-
voir. The primary goal was to study the safety of intracra-
nial THC administration and the THC impact on tumor
cells. All tumors were found to express varying amounts
of CB1 and CB2 receptors, but there was no correlation

between receptor-type expression and survival. When
biopsies from the patient tumors were isolated, THC
did decrease the number of viable cells in vitro, allud-
ing to an anticancer effect.8 However, no clear clinical
benefit was seen in terms of imaging response or pro-
longed survival. The second was a two-part randomized
double-blind, placebo-controlled study in patients with
recurrent GBM following standard therapy who used
nabiximols in conjunction with DIT. Part 1 found no
grade 3 or 4 toxicities. Part 2 was a placebo-controlled
study in 21 patients who either received nabiximols or
placebo plus DIT. Median overall survival in the placebo
group was 12.1 months versus 21.8 months in the nabix-
imols group, however, MGMT-methylation status
(an important prognostic indicator and indicator of re-
sponsiveness to DIT) was not reported.9 While not ini-
tially found in our search criteria, a phase I study of
dexanabinol (a synthetic analog of THC that acts
more on N-methyl-D-asparate receptors than canna-
binoid receptors) found infusions to be safe in pa-
tients with treatment refractory gliomas, but none of
the 26 patients treated had radiographic improvement
based on Response Assessment in Neuro-Oncology
(RANO) criteria.21

A search of the term ‘‘medical cannabis’’ and ‘‘can-
cer’’ as the main disease under study on ClinicalTrials.
gov in March 2021 revealed a total of 16 studies
investigating medical cannabis in the cancer popula-
tion. All seven of the active interventional trials have
primary outcome measures focused on either man-
agement of cancer-related symptoms, and/or safety
of medical cannabis.

Discussion
While pre-clinical studies suggest cannabis may have
anticancer properties, our thorough review and ap-
praisal of case reports and clinical trials found little ev-
idence to support any clinically meaningful benefit in
patients. We analyzed data from 77 peer-reviewed,
published case reports and concluded 81% of cases
lacked sufficient evidence to support claims that canna-
bis had an anticancer effect. Clinical trials focus pre-
dominately on symptom control, with only two small
trials in patients with recurrent GBM reporting clinical
end-points of disease control (e.g., progression-free
or overall survival). Ultimately, patients and cancer
providers need more robust case reports to provide
compelling pilot data for researchers to conduct prop-
erly designed interventional trials to move this field
forward.
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A number of well-conducted in vitro and in vivo exper-
iments provide data on the potential mechanisms by
which cannabis can lead to tumor cell death. While we
focused on clinical reports, our review of the pre-clinical
articles show only 52% of published articles contain orig-
inal data (Table 1). CNS tumors (often GBM and high
grade gliomas) are most commonly studied, followed
by breast, colorectal, lung, and prostate cancer. The
pre-clinical articles without original data are often review
articles that tend to have grand conclusions about the
promise of using cannabis to treat cancer. This may
lead to inaccurate assumptions by patients and the gen-
eral public that the results of pre-clinical studies can be
immediately translated into clinical practice.

The most comprehensive review of the relationship
between cannabis and cancer was reported in the
National Academy of Science Engineering and Medi-
cine (NASEM) 2017 publication, The Health Effects of
Cannabis and Cannabinoids: The Current State of Evi-
dence and Recommendations for Research. While our
review focused on potential anticancer properties of
cannabis, there have been large epidemiologic studies
examining the association between cannabis use and
development of new cancers. The NASEM committee
found moderate evidence suggesting no association be-
tween cannabis use and new cancer development.
When responding to the question of ‘‘Are Cannabis
or Cannabinoids an Effective Treatment for Cancer?’’
the committee’s review of primary literature led to
this conclusion, ‘‘There is insufficient evidence to sup-
port or refute the conclusion that cannabinoids are an
effective treatment for cancers, including glioma.’’22

As clinical trials assessing an anticancer impact of
cannabis are lacking, we chose to critically analyze all
peer-reviewed, published case reports to highlight po-
tential cancer types or cannabis doses that may be
worthwhile exploring in prospective studies. Only 11
case reports met a strong appraisal for anticancer im-
pact and included adult patients with cancers of the
breast (n = 3), prostate (n = 3), CNS (n = 2), ovary
(n = 1), and lung (n = 1), and one 14-year-old patient
with pediatric leukemia. Nearly 29% (n = 22) of cases
reported cannabis use in conjunction with standard
treatments such as chemotherapy, hormone therapy,
surgery, or radiation, significantly confounding any
claimed anticancer effect of cannabis. Finally, 81%
(n = 62) of reports did not provide validated laboratory
or radiographic evidence (e.g., relied on research-based
assays of circulating tumor cells [CTCs], or used un-
clear language when reporting imaging results).

All strong cases used some formulation of CBD oil.
The majority (73%) used CBD on a schedule of 3
days on 3 days off, while the rest used CBD daily.
The doses ranged from 1 to 60 mg of CBD per day,
with no cases reporting any THC dose. All but two
strong cases were in adults, otherwise there were no no-
table differences in age or gender or tumor type. How-
ever, many of the moderate and weak cases had similar
cannabinoid usage and patient/tumor characteristics,
making it difficult to determine which factors contrib-
ute to a strong anticancer response. In addition, many
of the weak/moderate cases lacked sufficient clinical
details. As a result, current case reports do not help re-
searchers determine which tumor types, cannabinoid
formulations, or cannabinoid doses to use when de-
signing future interventional trials.

There are many variables to consider when patients
and clinicians consider using cannabis as an anticancer
agent (Fig. 1). Factors such as age, comorbidities, and
concomitant medications can all influence a patient’s
ability to tolerate and metabolize cannabis, and these
may impact its potential effectiveness as an anticancer
agent. Important questions regarding patient/cancer
characteristics, cannabis dosing, and safety cannot be
answered without critical appraisal of case reports.
We provided details on cannabis products and found
in most reports patients utilized CBD alone, at times
in doses as high as 800 mg/day. This dose appears
somewhat discordant with the online/social media re-
ports showing patients using extremely high doses of
concentrated oils that include THC (e.g., RSO). Deter-
mining the best formulation, route, THC/CBD ratio,
and total amounts of cannabinoids will certainly chal-
lenge researchers aiming to conduct prospective inter-
ventional trials.

Our review and appraisal of case reports have limita-
tions. First, the three criteria we used to generate an ap-
praisal of evidence supporting the anticancer impact of
cannabis may not have been valid. We included criteria
that we felt were clinically relevant and, if met, would
be more convincing to both patients and cancer clini-
cians. As a result, patients using cannabis in adjuvant
fashion to ‘‘prevent recurrence’’ or ‘‘maintain remis-
sions’’ were considered weak. Reports using cannabis
concurrently with other standard anticancer therapies
(e.g., chemotherapy, radiation) would similarly be
graded as moderate or weak, even though there could
be a potential for a synergistic effect of cannabis.
Regarding radiographic and laboratory/physical exam
response, we used each author’s interpretations and
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did not assess based on formal criteria for imaging re-
sponse (e.g., RECIST measurements) or a certain per-
centage reduction in tumor markers. Only a few
reports listed the tumor size and/or provided the radio-
graphic images to independently interpret the claims
made by the author. Ultimately, imaging or lab studies
had to be clinically validated. Simply stating ‘‘scans’’ or
‘‘labs’’ (without specifying type/dates/etc.) were ‘‘nor-
mal,’’ ‘‘stable,’’ or ‘‘clear,’’ or those using experimental
CTCs, were not considered sufficient evidence
reported. We did consider detailed reports stating im-
provements on physical examination findings as strong
evidence. While we searched for evidence outside of
peer-reviewed medical literature, we limited our final
analysis to only peer-reviewed published case reports.
Online social media sites (with groups focusing on can-
nabis killing/curing cancers) were perused, but the an-
ecdotal posts from patients were too numerous and too
devoid of important details to be included.

We are currently conducting an online, anonymous
survey in patients with cancer using cannabis to learn
about patterns of use and characterize patient percep-
tions about the anticancer impact of cannabis (work
in progress, www.catasurvey.com). Preliminary results
show nearly 4 in 10 patients with cancer believe can-
nabis use improved control of their cancer.23 We plan
to compile a detailed case series from a subset of these

survey respondents using rigorous review of medical
records. Advancing this field of research will require
other novel studies as well. Creating prospective reg-
istries that track cancer treatments, cannabis use, and
clinical outcomes is needed. Developing small, well-
designed interventional pilot studies in specific cohorts
may also allow researchers to formally assess any an-
ticancer properties of cannabis. Ultimately, placebo-
controlled randomized trials comparing standard of
care cancer treatments with or without cannabis pro-
tocols will be needed.

Conclusion
In conclusion, pre-clinical studies describing the anti-
cancer potential of cannabis have led to public percep-
tion that cannabis can help treat cancer. Our extensive
review of clinical data suggests most published, peer-
reviewed case reports are of insufficient quality to sup-
port these beliefs and show that clinical trials remain
elusive. While cannabis may be used for symptom
management in patients with cancer, it should not be
used in place of evidence-based anticancer treatments
outside of a clinical trial. Future studies using cannabis
as an anticancer agent in patients with metastatic can-
cers refractory to traditional therapy will be needed to
identify cancer types and cannabinoid dosing worth ex-
ploring in larger placebo-controlled randomized trials.

FIG. 1. Key considerations when using cannabis as an anticancer agent in patients.
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27. Sulé-Suso J, Watson NA, van Pittius DG, et al. Striking lung cancer
response to self-administration of cannabidiol: A case report and litera-
ture review. SAGE Open Med Case Rep. 2019;7:2050313X19832160.

28. Nahler G, Likar R. Cannabidiol possibly improves survival of patients with
pancreatic cancer: A case series. Clinical Oncology and Research. 2020:1–4.

Cite this article as: Guggisberg J, Schumacher M, Gilmore G, Zylla DM
(2022) Cannabis as an anti-cancer agent: a review of clinical data and
assessment of case reports, Cannabis and Cannabinoid Research 7:1,
24–33, DOI: 10.1089/can.2021.0045.

Abbreviations Used
CAM¼ complementary and alternative medicine
CBD¼ cannabidiol
CNS¼ central nervous system
CTC¼ circulating tumor cell
DIT¼ dose-intense temozolomide

GBM¼ glioblastoma multiforme
GYN¼ gynecological

N¼ no
NASEM¼National Academy of Science Engineering and Medicine

RANO¼ Response Assessment in Neuro-Oncology
RSO¼ Rick Simpson Oil
THC¼ delta9-tetrahydrocannabinol

Y¼ yes

(Appendix follows /)
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Appendix

Appendix A1. Search Queries Used in PubMed
and EBSCO Databases
Pub Med search query:

(neoplasms[mh] OR neoplas*[tiab] OR cancer*[tw]
OR tumor[tiab] OR tumors[tiab] OR tumour[tiab]
OR tumours[tiab] OR carcinoma*[tiab] OR precancer-
ous[tiab] OR malign*[tiab] OR oncolog*[tiab] OR
metasts*[tiab] OR metastic[tiab] OR chemother-
ap*[tw] OR antineoplastic*[tw] OR anticancer[tw]
OR adenocarcinoma*[tiab] OR sarcoma*[tiab] OR
glioblastoma*[tiab] OR leukemia*[tiab] OR squa-
mous[tiab] OR lymphoma*[tiab] OR melanoma*[tiab]
OR paraneoplas*[tw] OR ‘‘antineoplastic agents’’[phar-
macological action] OR ‘‘antineoplastic agents’’[Majr])
AND (‘‘cannabis’’[mh] OR ‘‘cannabinoids’’[mh] OR
‘‘marijuana use’’[mh] OR cannabis[tiab] OR cannabi-
noid*[tiab] OR cannabidiol*[tiab] OR CBD[tiab] OR

THC[tiab] OR marijuana[tiab] OR tetrahydrocannabi-
nol*[tiab] OR ‘‘11-hydroxy-delta(9)-tetrahydrocannabinol’’
[Supplementary Concept])

EBSCO search query:
((MH (neoplasms OR ‘‘antineoplastic agents’’)) OR

(TX (squamous OR lymphoma OR melanoma OR para-
neoplas OR ‘‘antineoplastic agents’’ OR leukemia OR
glioblastoma OR sarcoma OR adenocarcinoma OR anti-
cancer OR antineoplastic OR chemotherapy OR meta-
stic OR metastasis OR oncology OR malignancy OR
precancerous OR carcinoma OR neoplasms OR cancer
OR tumor OR tumors OR tumour OR tumours)))
AND ((MH (‘‘marijuana use’’ OR cannabinoids OR
Cannabis OR cannabinoids)) OR (TX (cannabis OR can-
nabinoid OR cannabidiol OR ‘‘CBD’’ OR ‘‘THC’’ OR
‘‘marijuana’’ OR ‘‘tetrahydrocannabinol’’ OR ‘‘11 hy-
droxy delta 9 tetrahydrocannabinol’’)))
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