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ABSTRACT

Aims: This review aimed to comprehensively examine kratom’s therapeutic potential for treatment of mental 
health-related issues as well as any related benefits and risks. Design: Systematic review. Data sources: Google 
Scholar, Web of Science, PubMed, Scopus, PsycINFO, EMBASE, Cochrane Library, and Medline. Review methods: 
Three authors carried out electronic search of articles published between 1950 to September 2022 through major 
databases for a duration of three months (from July to September 2022). Each author independently screened the 
literature for inclusion and exclusion criteria, the findings were then compared, discrepancies between authors were 
resolved, and the final selection of articles were reviewed.  Results: A total of 46 articles were included in this review. 
A total of three in vitro and animal studies and five cross-sectional online surveys reported the therapeutic potential 
of kratom in opioid replacement therapy. In addition, a total of two animal studies and three cross-sectional online 
surveys highlighted the role of kratom as a potential antidepressant and anxiolytic. Contrastingly, two animal studies, 
11 studies in human subjects, and 16 case reports documented the risk of kratom dependence, cravings, tolerance, 
and kratom-related substance use disorder as the major safety concern of implementing kratom use as a therapeutic 
agent. Conclusion and impact: In the absence of human clinical trial, coupled with various considerable adverse 
events of kratom (not limited to psychological side effects), evidence to support kratom as potential therapeutic use 
remains inconclusive.
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INTRODUCTION

Kratom (Mitragyna speciosa Korth.) belongs to the 
rubiaceae family and is native to Southeast Asia, 
especially Malaysia, Thailand, and Indonesia (1). It 
has been used for centuries in southern Thailand and 
northern peninsular Malaysia (2, 3).  Its leaves are dark 
green and oval in shape, and are available for use as 
a traditional remedy for various illnesses. Due to its 
medicinal value, kratom leaves are often used as an 
antidiarrheal, analgesic, and antihypertensive. Kratom 
is available in various forms, such as tea, gum, and 
capsules, making it very convenient to use and leading 
users to consider it a safe psychoactive product with 
therapeutic potential (4). In recent years, kratom has 
been widely used in Europe and the United States due 

to its broad antidepressant, anxiolytic, and analgesic 
effects (5). 

Current research indicates that kratom leaves contain more 
than 40 compounds, four of which have been identified 
as having pharmacological activity: mitragynine, 
7-hydroxymitragynine (7-HMG), corynantheidine, and 
speciociliatine (6). The main pharmacologically active 
compound contained in kratom is mitragynine, an 
indole alkaloid, which is the main producer of kratom’s 
opioid-like activity. In addition, two indole alkaloids 
that are frequently investigated are mitragynine and 
its active metabolite, 7-HMG (1, 7). As mitragynine, 
7-HMG, and other psychoactive kratom-derived analogs 
exhibit binding affinity for various receptors, such as 
opioid, adrenergic, and serotonergic receptors, kratom 
is expected to possess various therapeutic potentials in 
addition to adverse effects (8).

Kratom’s effects on humans are dose-dependent: low-
dose intake of kratom has a stimulating effect similar 
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to caffeine, while higher doses can induce opioid-like 
effects (9). Long-term use of kratom can cause side 
effects, including anorexia, weight loss, insomnia, and 
kratom dependence (9, 10). Although kratom’s toxicity 
is far lower than that of conventional drugs, there are still 
reports pointing out the negative effects and lethal risk 
(11). Consequently, kratom is classified as a controlled 
substance in various countries around the world. The 
consumption and possession of kratom is regulated 
in Malaysia’s Poison Act 1952 and a ban on kratom 
as a dangerous substance was only recently lifted in 
Thailand (12, 13). The United States Food and Drug 
Administration classified it as an opioid with harmful 
effects and it is now considered a controlled substance 
in several states (13, 14). 

Kratom is a substance exhibiting an increasing usage trend 
as a self-prescribed agent amid an emerging epidemic of 
opioid abuse and dependence in the United States due 
to stricter access to prescription opioids which led to an 
increased use of heroin and illicit fentanyl since 2015 
(15). Hence, it is of the utmost importance to gather data 
on kratom’s therapeutic potential as well as any safety 
concerns and risk of toxicity, to allow treating clinicians 
and researchers to gauge the benefits versus the risk of 
kratom use. Hence, we conducted a systematic review 
to comprehensively examine kratom’s therapeutic 
potential when treating mental health-related issues as 
well as any related benefits and risks. 

METHODOLOGY

Search strategies
Three authors (MFILA, BY, and SY) independently 
carried out an electronic search of published literature 
from 1950 to September 2022 using the major databases, 
such as Google Scholar, Web of Science, PubMed, 
Scopus, PsycINFO, EMBASE, Cochrane Library, and 
Medline. The electronic search was carried out from 
July 2022 to September 2022 (for a duration of 3 
months). Initially, a preliminary search was performed 
using Mitragyna, Mitragyna speciosa, and kratom as the 
terms and keywords. Then, a refined search was carried 
out with additional keywords, such as psychological 
effects, therapeutic effects for mental health, depression, 
anxiety disorders, psychotic disorders, affective 
disorders, obsessive compulsive disorder, stress, acute 
stress disorder, posttraumatic stress disorder, anxiolytic 
effects, antidepressant effects, sedative effects, attention 
deficit hyperactive disorder, kratom addiction, kratom 
dependence, kratom withdrawal, kratom tolerance, 
cross-tolerance, bipolar mood disorder, and drug 
replacement therapy. The terms in this string were 
combined with ‘OR’. This search led to a total of 2,140 
hits. In addition, hand searching was carried out in 
this review, resulting in a page-to-page perusal of the 
key journals that may have published studies on the 
psychological effects of kratom use. Hand searching was 
also carried out for conference proceedings. After the 

three authors completed their independent searches, the 
findings were compared, discrepancies were resolved, 
and final selection of articles were reviewed.

Inclusion and exclusion criteria
Literature was eligible for review if they fulfilled the 
following inclusion criteria: [1] published in English 
language peer review journals, including in-press 
articles; [2] research articles, case reports, and case 
series; and [3] literatures related to mental health and 
psychological impact of kratom use, including treating 
kratom dependence. Literatures were excluded if: [1] 
they were published in non-English language journals 
(the reason for exclusion being the authors did not have 
access to expertise to interpret the content and findings 
of the studies published in languages other than English); 
[2] systematic review, narrative review, letters to the 
editor and editorials, commentaries, correspondence, 
unpublished articles, and thesis; and [3] literatures 
which dealt with adverse effects and toxicity of kratom 
use other than mental health or psychological impact, 
such as epidemiology, physical adverse effects and 
toxicity of kratom use, and therapeutic effects of kratom 
other than for psychiatric or mental health purposes.

Data extraction
The three authors coded the study characteristics and 
findings into a database. The coded data contained 
information, including methodological characteristics 
(study design, participants’ socio-demographic 
characteristics such as age and gender, sampling method, 
sample size estimation, study objectives, and outcome 
measures), study findings, and limitations. Then, the 
review was organized into the following categories: 
kratom therapeutic potential for substance withdrawal 
and dependence, kratom therapeutic potential as 
an antidepressant and anxiolytic, and mental health 
drawbacks on kratom use as a therapeutic agent. 

RESULTS

Characteristics of the studies
An initial database search for titles and abstracts 
yielded 2,140 articles, but 1,900 articles were excluded 
as duplicates. Careful screening of the abstracts of 
240 articles resulted excluding another 140 articles 
as they were not specific to kratom use and/or were 
systematic review, narrative review, letters to the editor 
and editorials, commentaries, correspondence, and 
unpublished articles. Then, 100 full-texted articles were 
screened for eligibility criteria, and another 64 articles 
were excluded as they described Mitragyna genus other 
than Mitragyna speciosa, focused on adverse effects 
and toxicity other than mental health or psychological 
impacts, and did not present enough information. 
Hence, 46 articles were finally selected for review after 
another 10 additional articles were discovered through 
hand searching. The flow of search findings is illustrated 
in Fig 1. 
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The studies selected for review included 10 in vitro 
and animal studies, 20 studies with human subjects, 
and 16 case reports. The sample size of the 20 studies 
in human subjects varied from being as low as 30 
subjects to as high as 32,893 subjects (17-35). No 
clinical trial was found from the database search. The 
characteristics, findings, and limitations of the selected 
studies are summarized in Table I. The selected cross-
sectional surveys in this systematic review was critically 
appraised using the Appraisal tool for Cross-Sectional 
Studies (AXIS). The findings of the critical appraisal are 
summarized in Table II. 

Kratom’s therapeutic potential for substance withdrawal 
and dependence
Kratom has long been reported to exhibit opiate-like 
effects and has therapeutic potential to be used for opioid 
replacement therapy. The most common psychoactive 
alkaloid of kratom extract, such as mitragynine, has been 
described as a possible candidate as three in vitro and/or 
animal studies demonstrated this therapeutic potential 
(7, 36, 37). Both mitragynine and 7-HMG act as partial 
agonist at the μ opioid receptors and as competitive 
antagonist at the δ and κ opioid receptors (36). Despite 
being an agonist at the μ opioid receptors, mitragynine 
failed to recruit β-arrestin 2, thereby establishing that 

mitragynine develops analgesic tolerance slower 
than morphine, and documented minimal respiratory 
depression, physical dependence, constipation, and 
display no aversion and reward effects in condition 
place preference (CPP) assays (37). Although 7-HMG 
exerts a more potent μ opioid agonist effect than 
mitragynine, the latter has been reported to reduce 
morphine intake, while 7-HMG contrastingly increases 
morphine intake in rats (7). A more recent animal study 
on the therapeutic potentials of two kratom-derived 
alkaloids (paynantheine and speciociliatine) and four 
novel kratom-derived analog (7-hydroxypaynantheine, 
paynantheine pseudoindoxyl, 7-hydroxyspeciogynine, 
and speciogynine pseudoindoxyl) revealed that 
paynantheine produced an aversion in a limited 
CPP paradigm, while 7-hydroxypaynantheine and 
7-hydroxyspeciogynine—which exhibited potency at δ 
opioid receptors but not in μ opioid receptors—decrease 
voluntary alcohol consumption in wild type mice, 
but not in δ receptor knock-out mice. These findings 
suggested the potential of 7-hydroxypaynantheine 
and 7-hydroxyspeciogynine as therapeutic agents for 
alcohol use disorder, which is mediated through δ 
opioid receptors (38). 

Five cross-sectional surveys were conducted to 
investigate the therapeutic potentials of kratom in the US 
population, and highlighted the respondents’ subjective 
accounts, describing the effectiveness of kratom as a form 
of self-prescribed replacement therapy for prescribed 
opioid or illicit opioid use (18, 27-29, 31). Around 10–
66% of American respondents in these surveys agreed 
that kratom use alleviated opioid withdrawal, reduced 
prescribed and illicit opioid use, relieved pain related 
to opioid use, and allowed abstinence from opioid use 
for more than one year (18, 27, 28). However, kratom 
use as an acute, self-prescribed treatment for opioid 
withdrawal is more prevalent than kratom use for long-
term replacement therapy for opioid use disorder (29). 
The participants in the surveys reported milder adverse 
effects, such as gastrointestinal effects (nausea and 
constipation) lasting less than 24 hours, and only 2% of 
the respondents developed moderate or severe kratom-
related substance use disorder, especially in those who 
took a high dose and experienced more frequent dosing 
(18, 27-29). 

Kratom therapeutic potential as an antidepressant and 
anxiolytic
Two animal studies have suggested that kratom possesses 
antidepressant properties (39, 40). Three cross-sectional 
surveys in human subjects further support this theory 
(18, 27, 28). Intraperitoneal injection of mitragynine 
in rats demonstrated a reduction in immobility in the 
forced swim test and tail suspension test without an effect 
on their locomotion in the open field test, which was 
associated with a reduced release of corticosterone. This 
may indicate that the antidepressant effect mitragynine 
exhibited was mediated by the hypothalamic-pituitary-

Figure 1: PRISMA flowchart illustrating the selection process 
of articles in this systematic review which resulting in the 
final selection of 46 articles for review
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A
ni

m
al

 s
tu

dy
A

du
lt 

m
al

e 
W

is
-

ta
r 

ra
ts

 (C
ha

rl
es

 
R

iv
er

, Q
C

)

N
A

N
A

(1
) T

o 
ev

al
ua

te
 th

e 
do

se
-d

e-
pe

nd
en

t e
ffe

ct
s 

of
 a

 p
ur

ifi
ed

 
al

ka
lo

id
 is

ol
at

e 
fr

om
 k

ra
to

m
 

on
 n

eu
ro

na
l o

sc
ill

at
or

y 
ac

tiv
ity

 
in

 v
ar

io
us

 b
ra

in
 r

eg
io

ns
 in

 r
at

s 
fo

llo
w

in
g 

ac
ut

e 
an

d 
7 

da
ys

 o
f 

ad
m

in
is

tr
at

io
n.

(2
) A

nt
id

ep
re

ss
an

t e
ffe

ct
 o

f 
pu

ri
fie

d 
al

ka
lo

id
 is

ol
at

e 
fr

om
 

kr
at

om
. 

LF
P 

re
co

rd
in

gs
, 

FS
T,

  Δ
Fo

sB
 

im
m

un
oh

is
to

ch
em

is
tr

y

(1
)  

A
cu

te
 a

nd
 7

 d
ay

s 
ad

m
in

is
tr

at
io

n 
of

 k
ra

to
m

 e
le

va
te

d 
N

A
c-

PF
C

, V
TA

-N
A

c,
 a

nd
 V

TA
-C

g 
co

he
re

nc
e.

(3
) L

ow
 d

os
e 

kr
at

om
 h

ad
 a

nt
id

ep
re

ss
an

t-
lik

e 
pr

op
er

tie
s 

bu
t n

o 
kr

at
om

-i
nd

uc
ed

 c
ha

ng
es

 in
 Δ

Fo
sB

 e
xp

re
ss

io
n 

w
er

e 
ev

id
en

t.

Y
us

of
f e

t 
al

., 
20

16
, 

M
al

ay
si

a

A
ni

m
al

 s
tu

dy
R

at
s

N
A

N
A

To
 a

ss
es

s 
th

e 
ad

di
ct

iv
e 

pr
of

ile
 

an
d 

co
gn

iti
ve

 im
pa

ir
m

en
ts

 o
f 

ac
ut

e 
an

d 
ch

ro
ni

c 
m

itr
ag

yn
in

e 
ad

m
in

is
tr

at
io

n

To
 in

ve
st

ig
at

e 
th

e 
ad

di
ct

iv
e 

pr
of

ile
 a

nd
 

co
gn

iti
ve

 im
pa

ir
m

en
ts

 
of

 a
cu

te
 a

nd
 c

hr
on

ic
 

m
itr

ag
yn

in
e 

ad
m

in
is

-
tr

at
io

n

(1
) S

ev
er

e 
so

m
at

ic
 w

ith
dr

aw
al

 s
ig

ns
 d

ev
el

op
ed

 a
fte

r 
12

 
ho

ur
s,

 a
nd

 in
cr

ea
se

d 
le

ve
l o

f a
nx

ie
ty

 b
ec

am
e 

ev
id

en
t a

fte
r 

24
 h

ou
rs

 o
f w

ith
dr

aw
al

. 
(2

) A
cu

te
 m

itr
ag

yn
in

e 
in

de
pe

nd
en

tly
 im

pa
ir

ed
 p

as
si

ve
 

av
oi

da
nc

e 
le

ar
ni

ng
, m

em
or

y 
co

ns
ol

id
at

io
n 

an
d 

re
tr

ie
va

l, 
po

ss
ib

ly
 m

ed
ia

te
d 

by
 a

 d
is

ru
pt

io
n 

of
 c

or
tic

al
 o

sc
ill

at
or

y 
ac

tiv
ity

. 
(3

) C
hr

on
ic

 m
itr

ag
yn

in
e 

ad
m

in
is

tr
at

io
n 

le
d 

to
 im

pa
ir

ed
 

pa
ss

iv
e 

av
oi

da
nc

e 
an

d 
ob

je
ct

 r
ec

og
ni

tio
n 

le
ar

ni
ng

. 

H
as

sa
n 

et
 

al
., 

20
19

, 
M

al
ay

si
a

A
ni

m
al

 s
tu

dy
M

al
e 

Sp
ra

gu
e 

D
aw

le
y 

ra
ts

N
A

N
A

To
 in

ve
st

ig
at

e 
th

e 
ef

fe
ct

s 
of

 
m

itr
ag

yn
in

e 
on

 s
pa

tia
l l

ea
rn

in
g 

an
d 

sy
na

pt
ic

 tr
an

sm
is

si
on

 in
 th

e 
C

A
1 

re
gi

on
 o

f t
he

 h
ip

po
ca

m
pu

s 
in

 r
at

s.

M
or

ri
s 

w
at

er
 m

az
e,

 
fie

ld
 e

xc
ita

to
ry

 p
os

t-
sy

na
pt

ic
 p

ot
en

tia
ls

 in
 

th
e 

hi
pp

oc
am

pa
l C

A
1 

ar
ea

, b
as

el
in

e 
sy

na
pt

ic
 

tr
an

sm
is

si
on

, p
ai

re
d-

pu
ls

e 
fa

ci
lit

at
io

n,
 a

nd
 

lo
ng

-t
er

m
 p

ot
en

tia
tio

n

(1
) M

ic
e 

tr
ea

te
d 

w
ith

 m
itr

ag
yn

in
e-

 s
lo

w
er

 r
at

e 
of

 a
cq

ui
si

-
tio

n 
as

 c
om

pa
re

d 
to

 th
ei

r 
co

nt
ro

l c
ou

nt
er

pa
rt

s.
(2

) M
itr

ag
yn

in
e 

si
gn

ifi
ca

nt
ly

 r
ed

uc
ed

 th
e 

am
pl

itu
de

 o
f 

ba
se

lin
e 

(i.
e.

 n
on

-p
ot

en
tia

te
d)

 fi
el

d 
ex

ci
ta

to
ry

 p
os

ts
yn

ap
tic

 
po

te
nt

ia
ls

 a
nd

 m
in

or
 s

up
pr

es
si

on
 o

f l
on

g-
te

rm
 p

ot
en

tia
tio

n 
in

 C
A

1.

H
as

sa
n 

et
 

al
., 

20
21

, 
M

al
ay

si
a

A
ni

m
al

 s
tu

dy
30

 m
al

e 
Sp

ra
gu

e-
D

aw
le

y 
ra

ts

N
A

N
A

(1
) T

o 
as

se
ss

 w
he

th
er

 m
et

ha
-

do
ne

, b
up

re
no

rp
hi

ne
 a

nd
 c

lo
ni

-
di

ne
, c

ou
ld

 m
iti

ga
te

 m
itr

ag
y-

ni
ne

 w
ith

dr
aw

al
 e

ffe
ct

s.
 

(2
) T

o 
ev

al
ua

te
 h

ae
m

at
ol

og
ic

al
, 

bi
oc

he
m

ic
al

 a
nd

 h
is

to
pa

th
o-

lo
gi

ca
l e

ffe
ct

s 
af

te
r 

m
itr

ag
yn

in
e 

ad
m

in
is

tr
at

io
n

W
ith

dr
aw

al
 s

ym
pt

om
s 

w
er

e 
as

se
ss

ed
 o

n 
da

y 
15

 (2
4 

ho
ur

s 
af

te
r 

ab
st

in
en

ce
 fr

om
 th

e 
dr

ug
).

(1
) C

hr
on

ic
 m

itr
ag

yn
in

e 
tr

ea
tm

en
t-

 s
ig

ni
fic

an
t w

ith
dr

aw
al

 
be

ha
vi

ou
r 

la
st

in
g 

at
 le

as
t 5

 d
ay

s.
(2

) M
et

ha
do

ne
, b

up
re

no
rp

hi
ne

, a
nd

 c
lo

ni
di

ne
 s

ig
ni

fic
an

tly
 

at
te

nu
at

ed
 th

es
e 

w
ith

dr
aw

al
 s

ig
ns

 (c
he

w
in

g,
 h

ea
d 

sh
ak

es
, 

ex
pl

or
in

g,
 d

ig
gi

ng
, y

aw
ni

ng
, t

ee
th

 c
ha

tte
ri

ng
, w

et
 d

og
 

sh
ak

es
, w

ri
th

in
g,

 s
qu

ea
ki

ng
 o

n 
to

uc
h,

 h
os

til
ity

 o
n 

ha
n-

dl
in

g,
 a

nd
 d

ia
rr

ho
ea

). 
(3

) N
o 

m
aj

or
 e

ffe
ct

s 
on

 b
lo

od
 o

r 
or

ga
n 

to
xi

ci
ty

 w
er

e 
ob

se
rv

ed
.

Im
an

 e
t 

al
., 

20
21

, 
M

al
ay

si
a

A
ni

m
al

 s
tu

dy
10

0 
ad

ul
t m

al
e 

Sw
is

s 
al

bi
no

 
m

ic
e

N
A

N
A

To
 in

ve
st

ig
at

e 
th

e 
po

te
nt

ia
l r

ol
e 

of
 C

B
1 

re
ce

pt
or

s 
in

 m
ed

ia
tin

g 
th

e 
co

gn
iti

ve
 d

ef
ic

its
 in

du
ce

d 
by

 a
 c

hr
on

ic
 m

itr
ag

yn
in

e 
se

ns
iti

za
tio

n.

B
eh

av
io

ur
al

 D
es

ig
n 

in
 

th
e 

In
te

lli
C

ag
e 

Sy
st

em
, 

br
ai

n 
sa

m
pl

e 
co

lle
c-

tio
n 

fo
r 

im
m

un
oh

is
-

to
ch

em
is

tr
y,

 Q
R

-P
C

R
 

an
d 

W
es

te
rn

 b
lo

tti
ng

(1
) C

hr
on

ic
 h

ig
h-

do
se

 m
itr

ag
yn

in
e 

ex
po

su
re

, b
ut

 n
ot

 
lo

w
-d

os
e 

ex
po

su
re

, i
nd

uc
ed

 h
yp

er
lo

co
m

ot
io

n,
 p

ot
en

tia
te

d 
th

e 
pr

ef
er

en
ce

 fo
r 

su
cr

os
e 

re
w

ar
d,

 in
cr

ea
se

d 
re

si
st

an
ce

 to
 

pu
ni

sh
m

en
t, 

an
d 

im
pa

ir
ed

 p
la

ce
 le

ar
ni

ng
 a

nd
 it

s 
re

ve
rs

al
. 

C
om

pa
ra

bl
e 

de
fic

its
 w

er
e 

al
so

 o
bs

er
ve

d 
af

te
r 

ch
ro

ni
c 

tr
ea

t-
m

en
ts

 w
ith

 Δ
-9

-T
H

C
 o

r 
m

or
ph

in
e.

(2
) M

itr
ag

yn
in

e-
, m

or
ph

in
e-

, a
nd

 T
H

C
-i

nd
uc

ed
 le

ar
ni

ng
 

an
d 

m
em

or
y 

de
fic

its
 w

er
e 

re
ve

rs
ed

 b
y 

co
-t

re
at

m
en

t w
ith

 
th

e 
C

B
1 

re
ce

pt
or

 a
nt

ag
on

is
t, 

N
ID

A
-4

10
20

.
(3

) S
ig

ni
fic

an
t u

pr
eg

ul
at

io
n 

of
 C

B
1 

re
ce

pt
or

 e
xp

re
ss

io
n 

w
as

 fo
un

d 
in

 th
e 

hi
pp

oc
am

pa
l C

A
1 

re
gi

on
 a

nd
 V

TA
 a

fte
r 

ch
ro

ni
c 

hi
gh

 d
os

e 
m

itr
ag

yn
in

e 
an

d 
m

or
ph

in
e,

 w
he

re
as

 a
 

do
w

nr
eg

ul
at

io
n 

w
as

 o
bs

er
ve

d 
af

te
r 

ch
ro

ni
c 

TH
C

.

(1
) K

ra
to

m
 is

 a
dm

in
is

te
re

d
or

al
ly

 b
y 

hu
m

an
s 

w
he

re
as

 in
tr

a-
pe

ri
to

ne
al

 a
dm

in
is

tr
at

io
n

w
as

 u
se

d 
in

 th
is

 s
tu

dy
- 

bi
oa

va
il-

ab
ili

ty
 is

 n
ot

 th
e 

sa
m

e.
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Ta
bl

e 
I:

 S
um

m
ar

y 
of

 t
he

 4
6 

se
le

ct
ed

 a
rt

ic
le

s 
fo

r 
sy

st
em

at
ic

 r
ev

ie
w

 (
co

nt
in

ue
d)

K
ra

to
m

 t
he

ra
pe

ut
ic

 p
ot

en
ti

al
 f

or
 s

ub
st

an
ce

 w
it

hd
ra

w
al

 a
nd

 d
ep

en
de

nc
e

A
ut

ho
r(

s)
/ 

ye
ar

/ 
co

un
tr

y

St
ud

y 
de

si
gn

Pa
rt

ic
ip

an
ts

 (
N

/ 
ge

nd
er

/ 
ag

e)
 

Sa
m

pl
in

g 
m

et
ho

d
SS

E
(Y

es
/N

o)
St

ud
y 

ob
je

ct
iv

e(
s)

O
ut

co
m

e
m

ea
su

re
s 

(M
ea

su
re

s/
 

In
te

rv
en

ti
on

) 
   

 

Fi
nd

in
gs

Li
m

it
at

io
ns

Su
w

an
le

rt
, 

19
75

, T
ha

i-
la

nd

C
ro

ss
-s

ec
-

tio
na

l s
ur

ve
y

N
 =

 3
0 

(h
um

an
 

su
bj

ec
ts

), 
29

 
m

al
es

, 1
 fe

m
al

e

N
A

N
A

N
A

Se
lf

-d
es

ig
ne

d 
qu

es
-

tio
nn

ai
re

(1
) K

ra
to

m
 d

ep
en

de
nc

e 
w

as
 a

ls
o 

do
cu

m
en

te
d 

pr
es

en
te

d 
w

ith
 w

ith
dr

aw
al

 s
ym

pt
om

s 
on

 a
bs

tin
en

ce
 s

uc
h 

as
 h

os
til

ity
, 

ag
gr

es
si

on
, l

ac
ri

m
at

io
n,

 r
hi

no
rr

ho
ea

, i
na

bi
lit

y 
to

 w
or

k,
 

ac
hi

ng
 in

 th
e 

m
us

cl
es

 a
nd

 b
on

es
, j

er
ky

 m
ov

em
en

t o
f t

he
 

lim
bs

.
(2

) P
sy

ch
ot

ic
 s

ym
pt

om
s 

al
so

 p
re

se
nt

 in
 fi

ve
 r

es
po

nd
en

ts
, 

su
ch

 a
s 

cl
ou

di
ng

 o
f c

on
sc

io
us

ne
ss

, d
el

us
io

n,
 a

nd
 h

al
lu

ci
-

na
tio

n.
 

(1
) S

m
al

l s
am

pl
e 

si
ze

.
(2

) C
ro

ss
-s

ec
tio

na
l d

es
ig

n.
(3

) N
o 

cl
ea

r 
ob

je
ct

iv
e 

of
 th

e 
st

ud
y.

 
(4

) T
he

 r
es

po
nd

en
ts

 w
ho

 r
ep

or
te

d 
ps

yc
ho

tic
 s

ym
pt

om
s 

al
so

 h
ad

 h
is

to
ry

 
of

 o
th

er
 il

lic
it 

dr
ug

 u
se

 a
nd

 s
ch

iz
o-

ph
re

ni
a.

 

Si
ng

h 
et

 
al

., 
20

14
, 

M
al

ay
si

a

C
ro

ss
-s

ec
-

tio
na

l s
ur

ve
y

N
 =

 2
93

 (h
um

an
 

su
bj

ec
ts

), 
m

al
es

 
Sn

ow
ba

ll 
sa

m
pl

in
g 

N
o

To
 m

ea
su

re
 k

ra
to

m
 

de
pe

nd
en

ce
, w

ith
dr

aw
al

 
sy

m
pt

om
s,

 a
nd

 d
ru

g 
cr

av
in

g 
in

 r
eg

ul
ar

 k
ra

to
m

 
us

er
s 

in
 M

al
ay

si
a

LD
Q

, M
W

C
, a

nd
 

M
C

Q
-S

F
(1

) 5
5%

 o
f t

he
 r

eg
ul

ar
 u

se
rs

 h
ad

 s
ev

er
e 

kr
at

om
 d

ep
en

-
de

nc
e,

 4
5%

 h
ad

 m
od

er
at

e 
kr

at
om

 d
ep

en
de

nc
e.

(2
) P

hy
si

ca
l w

ith
dr

aw
al

 s
ym

pt
om

s 
in

cl
ud

ed
 m

us
cl

e 
sp

as
m

s 
an

d 
pa

in
, s

le
ep

in
g 

di
ffi

cu
lty

, w
at

er
y 

ey
es

/n
os

e,
 h

ot
 fl

as
he

s,
 

fe
ve

r,
 d

ec
re

as
ed

 a
pp

et
ite

, a
nd

 d
ia

rr
ho

ea
. P

sy
ch

ol
og

ic
al

 
w

ith
dr

aw
al

 s
ym

pt
om

s 
w

er
e 

re
st

le
ss

ne
ss

, t
en

si
on

, a
ng

er
, 

sa
dn

es
s,

 a
nd

 n
er

vo
us

ne
ss

.
(3

) R
eg

ul
ar

 u
se

rs
 w

ho
 c

on
su

m
ed

 ≥
3 

gl
as

se
s 

kr
at

om
 p

er
 

da
y-

 h
ig

he
r 

od
ds

 o
f s

ev
er

e 
kr

at
om

 d
ep

en
de

nc
e,

 w
ith

dr
aw

-
al

 s
ym

pt
om

s,
 a

nd
 k

ra
to

m
 c

ra
vi

ng
.

(1
) C

ro
ss

-s
ec

tio
na

l d
es

ig
n.

  
(2

) U
se

d 
of

 q
ue

st
io

nn
ai

re
s 

no
t v

al
id

at
-

ed
 fo

r 
m

ea
su

ri
ng

 k
ra

to
m

 d
ep

en
de

nc
e,

 
kr

at
om

 w
ith

dr
aw

al
 a

nd
 c

ra
vi

ng
. 

(3
) S

am
pl

in
g 

m
et

ho
d 

us
ed

 w
as

 
sn

ow
ba

ll 
sa

m
pl

in
g 

(n
on

-p
ro

ba
bi

lit
y 

sa
m

pl
in

g)
. 

(4
) S

er
um

 m
itr

ag
yn

in
e 

an
d 

7-
H

M
G

 n
ot

 
as

se
ss

ed
. 

Si
ng

h 
et

 
al

., 
20

18
a,

 
M

al
ay

si
a

C
ro

ss
-s

ec
-

tio
na

l s
tu

dy
K

ra
to

m
 u

se
rs

 
( n

=
 1

50
), 

al
l 

m
al

es
, m

ea
n 

ag
e 

=
 3

4.
4 

ye
ar

s 
(S

D
 

=
 1

1.
2)

Sn
ow

ba
ll 

sa
m

pl
in

g
N

o
To

 a
ss

es
s 

th
e 

se
ve

ri
ty

 o
f 

an
xi

et
y 

an
d 

de
pr

es
si

on
 

du
ri

ng
 k

ra
to

m
 c

es
sa

tio
n.

B
D

I-
II 

an
d 

B
A

I
(1

) 7
0%

 r
es

po
nd

en
ts

 e
xp

er
ie

nc
ed

 m
ild

 a
nx

ie
ty

 s
ym

pt
om

s,
 

w
hi

le
 8

1%
 e

xp
er

ie
nc

ed
 m

ild
 d

ep
re

ss
io

n 
sy

m
pt

om
s 

du
ri

ng
 

kr
at

om
 c

es
sa

tio
n.

(2
) H

ig
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 d
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 d
ur

in
g 
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 c
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l d
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 d
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 d

es
ir

ab
ili

ty
 b

ia
s.

 
(3

) A
bs

en
ce

 o
f c
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-
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at
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re
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 m
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 c
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 c
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 d
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 c
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 c
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) C
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ns
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w
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ed
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lo
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ed

 p
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m
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na

l d
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.
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-
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l m
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at
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 d
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 d
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 r
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 d
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 c
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 d
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.
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 d
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l d
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) S
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. 
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et

 
al

., 
20

19
c,

 
M

al
ay

si
a
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-s
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-
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l s
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K

ra
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 u
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=
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0)
, a

ll 
m

al
es

, 
Sn

ow
ba

ll 
sa

m
pl

in
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N
o

(1
) t

o 
de

te
rm
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e 

th
e 

ra
te

 o
f 

su
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e 
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e 
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er
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 k
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m
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) t
o 
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en
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s 
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 d
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w
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W
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 o
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th
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r 
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e 
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rd
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d 
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ra
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d 

w
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s 
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en
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 c
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r 
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.
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f d
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 d
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d 
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(1
) C
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ss

-s
ec
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na

l d
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n 
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e 
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y.

(2
) C

O
W

S 
w
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at
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r 
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-
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g 
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 w
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 s
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s.
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Si
ng

h 
et

 
al

., 
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19
d,

 
M

al
ay

si
a

C
ro

ss
-s

ec
-

tio
na

l 
co

m
pa

ra
tiv

e 
st

ud
y

K
ra

to
m

 (n
 =

 7
0)

, 
co

nt
ro

ls
 (n

 =
 2

9)
, 

al
l m

al
es

C
on

ve
-

ni
en

t 
sa

m
pl

in
g

N
o

(1
) T

o 
in

ve
st

ig
at

e 
w

he
th

er
 

re
gu

la
r 

kr
at

om
 te

a 
co

ns
um

pt
io

n 
w
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 a

ss
oc

ia
te

d 
w

ith
 im
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ir

ed
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ve
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n.

 
(2

) T
o 

de
te

rm
in

e 
w

he
th

er
 c

og
-

ni
tiv

e 
im

pa
ir

m
en

t i
s 

do
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-d
e-

pe
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en
t. 

C
am
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ge
 N
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-
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t 

A
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(1
) R
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iv
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to
 c
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tr
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s
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 o

r 
m
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 m
g 
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f k
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 te
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w
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 d
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 d
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 c
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t r
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M
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to

m
 u
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 p
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n 
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 c
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w
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m
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 c
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 p
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 d
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 r
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m
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w
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 d
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t p
re

di
ct

or
s 

of
 k

ra
to

m
 u

se
 w

er
e 

us
e 

of
 o

th
er

 
dr

ug
s:

 c
an

na
bi

di
ol

, p
sy

ch
ed

el
ic

s,
 a

nd
 n

on
-m

ed
ic

al
 

pr
es
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 c
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at
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at
io

ns
 b

et
w

ee
n 

th
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 p
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m
 d

ep
en
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 d
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 p
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, p
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t r
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 p
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l d
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at
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 D
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 p
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at
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liz
ed

 in
di
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 o
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 d
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 d
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 d
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 c
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 c
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t m
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 d
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 p
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 d
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 d
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l p
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 b
e 
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ng
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d 
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om
 (n
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 c
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a
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-
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 c
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e 

th
e 
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n 
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. 

(2
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o 
ev
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te
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at
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ee
n 
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e 
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ve
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R
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so
r 
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R
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A
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e 
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 d

ep
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m
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H
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P 
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s 

co
m
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 c
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R
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O
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 d
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at
io

n 
of

 E
R

 s
tr

es
s 

an
d 

U
PR

 w
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ra
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f d
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 c
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pr
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f d
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 o
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l b
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f k
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-
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M
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 d
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ra
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f o
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 d
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 d
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at
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in
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 d
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 s
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 d
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 k
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 p
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 d
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ra

l m
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 p
ro

lo
ng

ed
 w

ith
-

dr
aw

al
 w

as
 b

el
ie

f t
o 

be
 d

ue
 to

 s
us

ta
in

 in
-u

te
ro

 e
xp

os
ur

e.
 

Sc
hm

uh
l e

t 
al

., 
20

19
, 

U
SA

C
as

e 
re

po
rt

(1
) H

is
to

ry
: 2

0-
ye

ar
 o

ld
 c

ol
le

ge
 s

tu
de

nt
 w

ith
 a

tte
nt

io
n 

de
fic

it 
hy

pe
ra

ct
iv

e 
di

so
rd

er
 o

n 
de

xt
ro

am
ph

et
am

in
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 d
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se
 d

ue
 to

 w
ith

dr
aw

al
 s

ym
pt

om
s 

(n
au

se
a,

 
pa

lp
ita

tio
n,

 a
nd

 ir
ri

ta
bi

lit
y)

 o
n 

ab
st

in
en

ce
. 

(2
) O

ut
co

m
e:

 H
e 

w
as

 s
ta

rt
ed

 o
n 

bu
pr

en
or

ph
in

e/
na

lo
xo

ne
 ti

tr
at

ed
 to

 a
 d

os
e 

of
 a

lte
rn

at
in

g 
da

ys
 o

f 4
-1

 m
g 

an
d 

2-
0.

5 
m

g 
w

he
re

 h
e 

ac
hi

ev
e 

re
m

is
-

si
on

 fr
om

 k
ra

to
m

 u
se

 a
nd

 a
bl

e 
to

 c
on

tin
ue

 d
ex

tr
oa

m
ph

et
am

in
e 

on
 w

he
n 

ne
ed

ed
 b

as
is

. 
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Ta
bl

e 
I:

 S
um

m
ar

y 
of

 t
he

 4
6 

se
le

ct
ed

 a
rt

ic
le

s 
fo

r 
sy

st
em

at
ic

 r
ev

ie
w

 (
co

nt
in

ue
d)

K
ra

to
m

 t
he

ra
pe

ut
ic

 p
ot

en
ti

al
 f

or
 s

ub
st

an
ce

 w
it

hd
ra

w
al

 a
nd

 d
ep

en
de

nc
e

A
ut

ho
r(

s)
/ 

ye
ar

/ 
co

un
tr

y

St
ud

y 
de

si
gn

Fi
nd

in
gs

Li
m

it
at

io
ns

A
ga

po
ff 

an
d 

K
ila

ru
, 2

01
9,

 
U

SA

C
as

e 
re

po
rt

(1
) H

is
to

ry
: 3

5-
ye

ar
 o

ld
 m

an
 w

ith
 d

ep
re

ss
io

n 
se

lf-
tr

ea
te

d 
hi

s 
de

pr
es

si
on

 w
ith

 k
ra

to
m

 w
hi

ch
 e

ve
nt

ua
lly

 ti
tr

at
ed

 to
 a

 d
os

e 
of

 3
0g

 p
er

 d
ay

 a
nd

 
co

m
pl

ai
nt

 th
at

 h
e 

co
ul

d 
no

t a
bs

ta
in

 fr
om

 k
ra

to
m

 u
se

 d
ue

 to
 w

ith
dr

aw
al

 s
ym

pt
om

s 
(ir

ri
ta

bi
lit

y 
an

d 
re

st
le

ss
ne

ss
, h

ea
da

ch
e,

 a
bd

om
in

al
 u

ps
et

s,
 

jo
in

t p
ai

n,
 r

hi
no

rr
ho

ea
, l

ac
ri

m
at

io
n,

 s
w

ea
tin

g,
 a

nd
 m

us
cl

e 
sp

as
m

).
(2

) O
ut

co
m

e:
 h

e 
w

as
 s

ta
rt

ed
 o

n 
bu

pr
en

or
ph

in
e/

na
lo

xo
ne

 w
hi

ch
 w

as
 ti

tr
at

ed
 to

 a
 d

os
e 

of
 8

-2
 m

g 
(4

-1
 m

g,
 2

 ti
m

es
/d

ay
) t

o 
re

ac
h 

re
m

is
si

on
 fr

om
 

kr
at

om
 u

se
. 

El
dr

id
ge

 e
t 

al
., 

20
19

, 
U

SA

C
as

e 
re

po
rt

(1
) H

is
to

ry
: N

ew
-b

or
n 

to
 a

 m
ot

he
r 

w
ith

 h
is

to
ry

 o
f o

xy
co

do
ne

 u
se

 a
nd

 a
bs

ta
in

 fr
om

 u
se

 fo
r 

2 
ye

ar
s 

by
 s

el
f-

tr
ea

tm
en

t w
ith

 k
ra

to
m

 p
re

se
nt

ed
 w

ith
 

sn
ee

zi
ng

, j
itt

er
in

es
s,

 e
xc

es
si

ve
 s

uc
k,

 fa
ci

al
 e

xc
or

ia
tio

ns
,

ir
ri

ta
bi

lit
y,

 r
es

tin
g 

tr
em

or
s,

 h
ig

h-
pi

tc
he

d 
cr

y,
 a

nd
 h

yp
er

to
ni

a 
at

 3
3 

ho
ur

s 
of

 li
fe

. 
(2

) C
lin

ic
al

 fi
nd

in
gs

 a
nd

 in
ve

st
ig

at
io

n:
 u

ri
ne

 d
ru

g 
sc

re
en

in
g 

w
as

 n
eg

at
iv

e.
 

(3
) O

ut
co

m
e:

 N
ew

-b
or

n 
w

as
 d

ia
gn

os
ed

 w
ith

 n
eo

na
ta

l w
ith

dr
aw

al
 s

yn
dr

om
e 

an
d 

tr
ea

te
d 

w
ith

 m
or

ph
in

e 
(0

.0
3 

m
g/

kg
 e

ve
ry

 3
 h

ou
rs

 p
er

 u
ni

t N
A

S 
pr

ot
oc

ol
) u

nt
il 

si
gn

s 
re

so
lv

ed
. T

he
n,

 r
ec

ur
re

nt
 w

ith
dr

aw
al

 r
ec

ur
re

d 
an

d 
tr

ea
tm

en
t w

ith
 c

lo
ni

di
ne

 e
ns

ue
d 

(1
 μ

g/
kg

 e
ve

ry
 3

 h
ou

rs
). 

Su
bs

eq
ue

nt
ly

, 
sy

m
pt

om
s 

re
si

de
 a

nd
 c

lo
ni

di
ne

 d
is

co
nt

in
ue

d 
at

 5
th
 d

ay
 o

f l
ife

 a
nd

 p
at

ie
nt

 d
is

ch
ar

ge
d 

at
 8

th
 d

ay
 o

f l
ife

. 

K
uc

ha
ri

k 
et

 
al

., 
20

19
, 

U
SA

C
as

e 
re

po
rt

(1
) H

is
to

ry
: 5

5 
ye

ar
s 

ol
d 

la
dy

 w
ith

 h
is

to
ry

 o
f c

hr
on

ic
 b

ac
k 

pa
in

, d
ep

re
ss

io
n 

an
d 

an
xi

et
y 

w
ho

 w
as

 in
 p

os
t-

su
rg

er
y 

st
at

e 
(a

fte
r 

el
ec

tiv
e 

su
bt

ot
al

 
co

le
ct

om
y 

an
d 

ile
or

ec
ta

l a
na

st
om

os
is

 fo
r 

co
lo

ni
c 

in
er

tia
) d

ev
el

op
ed

 n
au

se
a,

 v
om

iti
ng

, c
on

fu
si

on
, a

gi
ta

tio
n,

 v
is

ua
l a

nd
 a

ud
ito

ry
 h

al
lu

ci
na

tio
n 

on
 p

os
t-

op
 d

ay
 2

 s
us

pe
ct

ed
 o

f u
nu

su
al

 k
ra

to
m

 w
ith

dr
aw

al
 (c

on
su

m
ed

 5
–1

0 
g,

 o
ra

l k
ra

to
m

 d
ai

ly
 fo

r 
ye

ar
s 

to
 s

el
f-

tr
ea

t c
hr

on
ic

 p
ai

n)
. 

(2
) C

lin
ic

al
 fi

nd
in

gs
 a

nd
 in

ve
st

ig
at

io
n:

 P
os

t-
op

 d
ay

 4
 d

ev
el

op
ed

 a
sp

ir
at

io
n 

pn
eu

m
on

ia
 a

nd
 s

ep
tic

 s
ho

ck
 b

ut
 s

ta
bi

liz
ed

 in
 IC

U
. 

(3
) O

ut
co

m
e:

 D
is

ch
ar

ge
d 

on
 p

os
t-

op
 d

ay
 1

2 
an

d 
w

el
l. 

N
o 

tr
ea

tm
en

t w
as

 g
iv

en
 fo

r 
su

sp
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te
d 

kr
at

om
 w

ith
dr

aw
al

 s
ym

pt
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(1
)  

Se
ru

m
 m

itr
ag

yn
in

e 
an

d 
7-

H
M

G
 

no
t m

ea
su

re
d.

(2
) T

he
 s

ym
pt

om
s 

sh
e 

de
ve

lo
pe

d 
in

 p
os

t-
op

 d
ay

 2
 c

ou
ld

 b
e 

de
lir

iu
m
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ar
y 

to
 a

sp
ir

at
io

n 
pn
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m
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t-
op

er
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e.

 

Sa
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an

d 
G
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ta

m
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20
20
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SA

C
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e 
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rt

(1
) H

is
to

ry
: 2

7 
ye

ar
s 

ol
d 

m
an

 w
ith

 h
is

to
ry

 o
f o

xy
co

do
ne

 d
ep

en
de

nc
e 

se
lf-

tr
ea

te
d 

w
ith

 k
ra

to
m

 fo
r 

tw
o 

w
ee

ks
 w

ith
 o

ve
rd

os
e 

(1
5g

 3
 ti

m
es

/d
ay

) 
pr

es
en

te
d 

w
ith

 a
 s

ur
ge

 o
f a

nx
ie

ty
 a

nd
 o

bs
es

si
ve

 th
ou

gh
ts

 o
f s

ex
ua

l a
ss

au
lt 

an
d 

ho
m

ic
id

al
 id

ea
tio

n 
w

he
n 

at
te

m
pt

ed
 to

 w
ea

n 
of

f k
ra

to
m

. 
(2

) C
lin

ic
al

 fi
nd

in
gs

 a
nd

 in
ve

st
ig

at
io

n:
 A

ll 
bl

oo
d 

in
ve

st
ig

at
io

ns
 a

nd
 u

ri
ne

 d
ru

g 
sc

re
en

in
g 

un
re

m
ar

ka
bl

e 
bu

t C
O

W
S 

sc
or

e 
in

di
ca

te
d 

m
ild

 o
pi

oi
d 

w
ith

dr
aw

al
 w

ith
 r

hi
no
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ho

ea
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nd
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at
io

n.
(3

) O
ut

co
m

e:
 T

re
at

ed
 w

ith
 IV

 lo
ra

ze
pa

m
 2

m
g 

an
d 

sy
m

pt
om

s 
co

m
pl

et
el

y 
re

so
lv

ed
. 

(1
)  

Se
ru

m
 m

itr
ag

yn
in

e 
an

d 
7-

H
M

G
 

no
t m

ea
su

re
d.

M
ul

le
r 

et
 

al
., 

20
21
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G

er
m

an
y

C
as

e 
re

po
rt

(1
) H

is
to

ry
: 6

3 
ye

ar
s 

ol
d 

m
an

 w
ith

 h
is

to
ry

 o
f m

aj
or

 d
ep

re
ss

iv
e 

di
so

rd
er

, g
en

er
al

iz
ed

 a
nx

ie
ty

 d
is

or
de

r 
an

d 
M

en
ie

re
’s

 d
is

ea
se

 c
om

pl
ic

at
ed

 b
y 

al
co

ho
l u

se
 d

is
or

de
r 

su
cc

um
b 

to
 s

le
ep

 d
is

or
de

r 
af

te
r 

su
cc

es
sf

ul
 tr

ea
tm

en
t o

f h
is

 a
lc

oh
ol

 u
se

 d
is

or
de

r.
 H

e 
se

lf-
m

ed
ic

at
e 

w
ith

 k
ra

to
m

 fo
r 

its
 a

nt
i-

de
pr

es
sa

nt
, a

nx
io

ly
tic

 e
ffe

ct
s 

an
d 

sy
m

pt
om

at
ic

 r
el

ie
f o

f M
en

ie
re

’s
 d

is
ea

se
 fo

r 
7 

ye
ar

s 
be

fo
re

 to
le

ra
nc

e 
to

 k
ra

to
m

 d
ev

el
op

ed
. 

(2
) C

lin
ic

al
 fi

nd
in

gs
 a

nd
 in

ve
st

ig
at

io
n:

 A
ll 

bl
oo

d 
in

ve
st

ig
at

io
ns

 a
nd

 u
ri

ne
 d

ru
g 

sc
re

en
in

g 
un

re
m

ar
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bl
e 

ex
ce

pt
 p

re
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nc
e 

of
 m

itr
ag

yn
in

e 
an

d 
lo

ra
ze

pa
m

 (t
o 
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t s
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ep
 p

ro
bl
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 a

nd
 a

nx
ie

ty
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(3
) O

ut
co

m
e:

 S
ta

bi
liz

e 
on

 a
nt

id
ep

re
ss

an
t (

ne
ed

 to
 s

w
itc

h 
fr

om
 m

ir
ta

za
pi

ne
 to

 v
en

la
fa

xi
ne

), 
au

gm
en

ta
tio

n 
w

ith
 q

ue
tia
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ne

 a
nd
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ra

ze
pa

m
 b

ef
or

e 
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sc
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rg
ed

. B
ut

 r
el

ap
se

 to
 k

ra
to

m
 u

se
 2

-3
 w

ee
ks

 a
fte

r 
di

sc
ha

rg
e.

 

(1
)  

Se
ru

m
 m

itr
ag

yn
in

e 
an

d 
7-

H
M

G
 

no
t m
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d.

Se
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e 
an
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U
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(1
) H

is
to

ry
: 3

8 
ye

ar
s 

ol
d 

la
dy

 w
ith

 h
is

to
ry

 o
f m

aj
or

 d
ep

re
ss

iv
e 

di
so

rd
er

 a
nd

 p
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t h
is

to
ry

 o
f o

pi
oi

d 
us

e 
di

so
rd

er
 p

re
se

nt
ed

 w
ith

 s
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ci
da

l a
tte

m
pt

 
(o

ve
rd

os
e 

w
ith

 h
er

 p
re

sc
ri

be
d 

m
ed

ic
at

io
ns

). 
Sh

e 
al

so
 g

av
e 

a 
hi

st
or

y 
of

 k
ra

to
m

 u
se

 d
is

or
de

r 
w

he
n 

sh
e 

at
te

m
pt

ed
 to

 s
ub

st
itu

te
 b

up
re

no
rp

hi
ne

/
na

lo
xo

ne
 tr

ea
tm

en
t f

or
 h

er
 o

pi
oi

d 
us

e 
di

so
rd

er
 w

ith
 k

ra
to

m
. S

he
 w

ou
ld

 p
re

se
nt

 w
ith

 k
ra

to
m

 w
ith

dr
aw

al
 (a

gi
ta

tio
n,

 a
nx

ie
ty

, s
ha

ke
s,

 a
nd

 s
pa

sm
s 

of
 h

er
 e

xt
re

m
iti

es
) i

f a
tte

m
pt

ed
 to

 a
bs

ta
in

 fr
om

 k
ra

to
m

. E
ve

nt
ua

lly
, h

er
 k

ra
to

m
 u

se
 d

is
or

de
r 

ha
d 

w
or

se
ne

d 
he

r 
m

aj
or

 d
ep

re
ss

iv
e 

di
so

rd
er

. 
(2

) C
lin

ic
al

 fi
nd

in
gs

 a
nd

 in
ve

st
ig

at
io

n:
 in

di
ca

te
d 

sh
e 

ha
d 

m
od

er
at

e 
hy

po
te

ns
io

n 
an

d 
m

ild
 la

ct
ic

 a
ci

do
si

s,
 o

th
er

w
is

e 
un

re
m

ar
ka

bl
e.

 
(3

) O
ut

co
m

e:
 A

fte
r 

re
st

ar
te

d 
on

 h
er

 m
ed

ic
at

io
ns

 (d
ul

ox
et

in
e 

an
d 

qu
et

ia
pi

ne
) a

nd
 la

te
r 

bu
pr

en
or

ph
in

e/
na

lo
xo

ne
, s

he
 b

ec
am

e 
m

or
e 

st
ab

le
 a

nd
 

kr
at

om
 w

ith
dr

aw
al

 r
em

itt
ed

. S
he

 d
ec

id
ed

 to
 c

on
tin

ue
 w

ith
 b

up
re

no
rp

hi
ne

/n
al

ox
on

e 
m

ai
nt

en
an

ce
. 

(1
)  

Se
ru

m
 m

itr
ag

yn
in

e 
an

d 
7-

H
M

G
 

no
t m

ea
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re
d.

(2
) L

at
er

 u
ri

ne
 d

ru
g 

te
st

 o
n 

fo
llo

w
 

up
 n

ot
 m

en
tio

ne
d.

 

SS
E 

=
 s

am
pl

e 
si

ze
 e

st
im

at
io

n,
 7

-H
M

G
 =

 7
-h

yd
ro

xy
m

itr
ag

yn
in

e,
 M

G
 =

 m
itr

ag
yn

in
e,

 N
A

 =
 n

ot
 a

pp
lic

ab
le

, C
PP

 =
 c

on
di

tio
ne

d 
pl

ac
e 

pr
ef

er
en

ce
, S

D
 =

 s
ta

nd
ar

d 
de

vi
at

io
n,

 F
ST

 =
 fo

rc
e 

sw
im

 te
st

, T
ST

 =
 ta

il 
su

sp
en

si
on

 te
st

, L
FP

 =
 lo

ca
l f

ie
ld

 p
ot

en
tia

l, 
V

TA
 =

 v
en

tr
al

 te
gm

en
ta

l a
re

a,
 

N
A

C
 =

 n
uc

le
au

s 
ac

cu
m

be
ns

, P
FC

 =
 p

re
fr

on
ta

l c
or

te
x,

 C
g 

=
 c

in
gu

la
te

 c
or

te
x,

 B
D

N
F 

=
 b

ra
in

-d
er

iv
ed

 n
eu

ro
tr

op
hi

c 
fa

ct
or

, Δ
-9

-T
H

C
 =

 D
el

ta
 9

-t
et

ra
hy

dr
oc

an
na

bi
no

l, 
LD

Q
 =

 L
ee

ds
 D

ep
en

de
nc

e 
Q

ue
st

io
nn

ai
re

, M
W

C
 =

 M
ar

iju
an

a 
W

ith
dr

aw
al

 C
he

ck
lis

t, 
M

C
Q

-S
F 

=
 M

ar
iju

an
a 

C
ra

vi
ng

 Q
ue

st
io

nn
ai

re
-S

ho
rt

 F
or

m
, B

PI
 =

 B
ri

ef
 P

ai
n 

In
ve

nt
or

y,
 P

SQ
I =

 P
itt

sb
ur

gh
 S

le
ep

 Q
ua

lit
y 

In
de

x,
 Q

oL
 =

 q
ua

lit
y 

of
 li

fe
, K

D
S 

=
 k

ra
to

m
 d

ep
en

de
nc

e 
sc

al
e,

 W
H

O
Q

O
L-

B
R

EF
 =

 W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
Q

ua
lit

y 
of

 L
ife

 Q
ue

st
io

nn
ai

re
-B

R
EF

, E
R

 s
tr

es
s 

=
 e

nd
op

la
sm

ic
 r

et
ic

u-
lu

m
 s

tr
es

s,
 B

iP
 =

 b
in

di
ng

 im
m

un
og

lo
bu

lin
 p

ro
te

in
, X

B
P1

 =
 X

-b
ox

 b
in

di
ng

 p
ro

te
in

 1
, A

TF
-4

 =
 a

ct
iv

at
in

g 
tr

an
sc

ri
pt

io
n 

fa
ct

or
 4

, C
H

O
P 

=
 C

/-
EB

P 
ho

m
ol

og
ou

s 
pr

ot
ei

n,
 B

D
I-

II 
=

 B
ec

k 
D

ep
re

ss
io

n 
In

ve
nt

or
y 

ve
rs

io
n 

II,
 M

IN
I =

 M
in

i I
nt

er
na

tio
na

l N
eu

ro
ps

yc
hi

at
ri

c 
In

te
rv

ie
w

, D
SM

 5
 =

 
D

ia
gn

os
tic

 a
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adrenal axis (39). In addition, repeatedly administering 
kratom in rats also resulted in an increase in coherence 
in the nucleus accumbens-prefrontal cortex, ventral 
tegmental area-nucleus accumbens, and ventral 
tegmental area-cingulate cortex. These are the areas 
of the brain involved in depression’s pathophysiology. 
Administering kratom in rats creates an antidepressant 
effect without affecting changes in the DeltaFosB, 
indicating that kratom was not associated with a risk of 
drug dependence (40). 

In the context of human subjects, cross-sectional surveys 
of the US population (total respondents = 13,714) 
indicated that 22–66% of the respondents use kratom 
to self-treat depression, anxiety, and posttraumatic stress 
disorder with good ratings on effectiveness (18, 27, 28). 
The adverse effects profile of kratom was also well-
tolerated, with only 13% of the respondents had severe 
adverse effects (27). 

Mental health drawbacks on kratom use as therapeutic 
agent
The major mental health drawback of kratom use as a 
therapeutic agent is its addictive potential, characterized 
by its association with development of withdrawal 
symptoms and craving on abstinence, tolerance and 
cross-tolerance, and the risk of developing kratom-
related substance use disorder (16, 17, 19, 20, 22, 29, 
32-35, 41-58). 

An animal study in rats documented that chronic 
administration of mitragynine induced withdrawal 
behaviors such as chewing, head shakes, exploring, 
digging, yawning, teeth chattering, wet dog shakes, 
writhing, squeaking on touch, hostility on handling, 
and diarrhea, which lasted for at least 5 days. These 
withdrawal signs were attenuated by administering 
opioid agonists (such as buprenorphine and methadone) 
and α-adrenergic antagonist (such as clonidine) (57). 

In the context of studies on human subjects, cross-
sectional surveys in regular Malaysian kratom users 
reported that all of the respondents developed kratom 
dependence that was characterized by physical 
withdrawal symptoms, such as muscle spasms and 
pain, sleeping difficulty, watery eyes/nose, hot flashes, 
fever, decreased appetite, and diarrhea. In addition, 
psychological withdrawal symptoms included 
restlessness, feeling tension, irritability, sadness, and 
nervousness. When assessment was performed using a 
validated structural psychiatric interview (such as the 
MINI International Neuropsychiatric Interview), 99% 
of regular kratom users developed a kratom-related 
substance use disorder, while 95% had withdrawal 
symptoms, 87% had tolerance, and 93% had craving 
upon abstinence from kratom use (17, 22). Regular 
kratom users who consumed an average of at least 
three glasses of kratom juice on a daily basis had higher 
odds of developing severe kratom withdrawal and 

craving upon abstinence, and kratom dependence (17). 
Moreover, 70% of regular kratom users also experienced 
moderate pain interference and 46% had insomnia upon 
cessation. The risk of pain interference and insomnia 
increased in those who consumed an average of more 
than four glasses of kratom juice per day (containing 
76-115 mg of mitragynine) (20). Interestingly, regular 
kratom users who consumed an average of more than 
four glasses of kratom juice per day (contained 76-115 
mg of mitragynine) also had higher odds of experiencing 
moderately severe depression symptoms during kratom 
cessation (19). A cross-sectional survey in Malaysia on 
opioid dependent respondents who were on methadone 
maintenance treatment showed that 49.3% of the 
participants had a history of kratom use, and those who 
were still experiencing opioid withdrawal and used 
other illicit drugs were at higher odds of using kratom 
(34). Another interesting finding is that a higher average 
quantity of kratom use on a daily basis (more than three 
glasses of kratom juice), regardless of the duration of 
kratom use, did not contribute to increasing stimulant 
and sedative effects (21). Contrastingly, activation of the 
endoplasmic reticulum stress response and unfolded 
protein response were associated with regular kratom 
use, higher severity of kratom dependence, and higher 
severity of depression symptoms during kratom cessation, 
which were similar to findings among regular cocaine 
users, thereby indicating kratom’s stimulant effect (33). 
Kratom dependence has a significant impact on the 
quality of life (QoL) of regular kratom users in Malaysia. 
Quality of life related to the physical, psychological, and 
environmental health among regular kratom users were 
significantly lower than that of healthy controls who 
did not use drugs. In fact, significantly lower levels of 
physical health-related QoL were reported among those 
with severe kratom dependence as compared to those 
with mild to moderately severe kratom dependence (25, 
26). 

Cross-sectional surveys among the US population 
denoted that those with substance use disorder were 
at higher odds of regular kratom use (29, 32, 35). 
Meanwhile, 13.4% of the US population reported 
a lifetime history of kratom use and those who had a 
diagnosis of any substance use disorder in the past year 
were at higher odds of using kratom, especially those on 
cannabidiol, psychedelics, and nonmedical prescription 
opioids (29). Surveys with a higher sample size of the 
US population (total sample size of 89,029 respondents) 
indicated that the prevalence of kratom use was at 0.7%, 
whereby those with prescription opioid use disorder, 
those who used cannabis with or without cannabis use 
disorder, cocaine and prescription stimulant misuse, 
and alcohol use disorder were at a higher odds of using 
kratom (32, 35). 

Additionally, case reports from Western countries (US 
and Germany) documented that kratom use as a self-
prescribed replacement therapy for prescription or 
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illicit opioid dependence was associated with severe 
withdrawal symptoms (rhinorrhea, insomnia, poor 
concentration, constricted affect, myalgia, anxiety, 
restlessness, tremors, sweating, bone pain, abdominal 
cramping pain, nausea, blurred vision due to rapid 
pupillary dilatation, palpitation, irritability, headache, 
joint pain, lacrimation, confusion, visual and auditory 
hallucinations, and obsessive thoughts of sexual assault 
and homicidal ideation), craving, and tolerance, 
which often required treatment with buprenorphine/
naloxone, dihydrocodeine and lofexidine, clonidine, 
or intravenous lorazepam (41-43, 45, 49, 51, 52-56, 
58). In addition, neonatal withdrawal syndrome related 
to maternal kratom use (characterized by reduced 
oral intake, jitteriness, hypertonia, sneezing, excessive 
crying, excessive suck, poor feeding associated with 
spit up, high-pitched crying, facial grimacing, irregular 
respiratory pattern, mottling, mild undisturbed tremors, 
irritability, emesis, facial excoriations, and resting 
tremors), which usually developed at day 1 of life and 
required treatment with intravenous or oral morphine or 
clonidine, was also reported in several case reports from 
the US and Canada (46-48, 50, 53). 

Nevertheless, despite the possible addictive potential 
of kratom, regular kratom use may not contribute to 
other adverse mental health effects, such as cognitive 
impairment and psychosis (23, 24). Animal studies 
reported that acute administration of mitragynine in mice 
impaired their memory consolidation and retrieval and 
disrupted passive avoidance learning (due to disruption of 
cortical oscillatory activity), while chronic administration 
of mitragynine contributed to object recognition learning 
and passive avoidance (44). Treating with mitragynine 
in mice also led to a slower rate of acquisition in spatial 
learning, potentiated the preference for sucrose reward, 
increased resistance to punishment, impaired place 
learning and its reversal, and induced hyperlocomotion 
which was similar to the findings upon administration of 
Δ-9-tetrahydrocannabinol (59, 60). However, cognitive 
assessment in regular kratom users only denoted 
impaired performance in visual episodic memory and 
new learning among those who consumed an average 
of more than three glasses of kratom juice on a daily 
basis. Other domains of cognitive assessment using the 
Cambridge Neuropsychological Test Automated Battery 
exhibited no difference in scores when regular kratom 
users were compared with healthy controls (23).

Despite this, Suwanlert (1975) explained that five out of 
30 kratom respondents exhibited psychotic symptoms 
(altered consciousness, delusion, and hallucination). 
These psychotic respondents were also complicated by 
comorbid use of other illicit substances (amphetamine, 
alcohol, and heroin) and a history of schizophrenia 
(16). In a cross-sectional study with a larger sample 
size of regular kratom users (n = 150), only 4% of the 
participants experienced psychotic symptoms, such as 
positive symptoms and thought alienation. Quantity and 

frequency of kratom use on a daily basis, as well as the 
duration of kratom use, did not increase the occurrence 
of psychotic symptoms. The rate of occurrence of 
psychotic symptoms was also no significantly higher 
than that in the global general population (24). 

DISCUSSION

This systematic review provides a comprehensive 
overview of the therapeutic potential of kratom in the 
context of mental health and the drawbacks associated 
with psychological adverse effects, which provide 
valuable data for the assessment of risk versus benefit 
of using kratom as a therapeutic agent in psychiatry. 
Nine studies (which included four in vitro and/or 
animal studies and five online cross-sectional surveys 
in human subjects) reported the potential of kratom as 
a therapeutic agent for replacement therapy for opioid 
and alcohol dependence. In addition, five studies 
highlighted the potential of kratom as an antidepressant 
and/or anxiolytic, whereby two were animal studies and 
three were online cross-sectional surveys on human 
subjects. However, the main safety concern is the 
addictive potential it displays, especially with a higher 
quantity of kratom use on a daily basis, such as risk of 
developing kratom dependence, craving, tolerance, 
and kratom-related substance use disorder. Twenty-
nine studies elaborated on this, including two animal 
studies, 11 studies in human subjects (mostly cross-
sectional surveys), and 16 case reports. It is of great 
concern that the addictive potential of kratom use may 
also deplete QoL. Despite the link between kratom use 
and cognitive impairment evidenced in animal studies, 
regular kratom use did not appear to lead to cognitive 
impairment in human subjects except for visual episodic 
memory and new learning impairment. Regular kratom 
use also did not contribute to a higher prevalence of 
occurrence of psychotic symptoms compared to the 
general population. 

As comparison, a systematic review by Swogger and 
Walsh (2018) also reported similar findings, wherein 
kratom exhibited therapeutic potential for opioid 
replacement therapy and may induce antidepressant 
and anxiolytic effects, but the main concern is kratom 
withdrawal symptoms which make it difficult to 
maintain abstinence in some regular users [9]. In another 
systematic review aimed to investigate pre-clinical 
evidence of the efficacy of kratom as a therapeutic agent 
and its safety concern also revealed similar findings, 
whereby kratom has therapeutic value in treatment of 
opioid and alcohol withdrawal and dependence, but its 
potential to induce kratom withdrawal and dependence 
on regular use is one of the major concern for safety. In 
addition, other main adverse effects of kratom use are 
learning impairment and hypercholesterolaemia (61). 
 
Historically, kratom use as a traditional herbal 
therapeutic agent for replacement therapy among people 
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with opioid dependence was documented in Malaysia 
and Thailand. However, the mechanism behind the 
effectiveness of kratom to relieve opioid withdrawal 
symptoms was not investigated until recently (12, 62). 
There are several points that supported kratom use as 
a therapeutic agent for replacement therapy for opioid 
dependence: [a] mitragynine, the most abundant 
psychoactive alkaloid of kratom extract, was reported 
to act as a partial agonist at the μ opioid receptors, 
allowing it to relieve opioid withdrawal symptoms, and 
yet does not contribute to severe opioid-related adverse 
effects and significant euphoria (36); [b] mitragynine 
does not recruit β-arrestin, explaining the lower risk of 
developing respiratory depression, constipation, and 
severe withdrawal symptoms upon abstinence among 
regular kratom users (37); [c] regular kratom use is not 
associated with social functional impairment, does not 
lead to risky drug use behavior (such as intravenous 
injection and random sexual intercourse), and does 
not contribute to criminal behavior (9, 63, 64). When 
treating alcohol dependence, it may be mediated by 
the potent binding affinity of δ opioid receptors but has 
low affinity to bind to μ opioid receptors as depicted by 
the mechanism of action of the kratom-derived analogs 
[7-hydroxypaynantheine and 7-hydroxyspeciogynine] 
(38). 

In the context of the therapeutic potential of kratom 
as an antidepressant and anxiolytic agent, the effects 
could be explained by the affinity of mitragynine to 
bind to adrenergic and serotonergic receptors, such 
as adrenergic 2A, 2B, and 2C, as well as serotonergic 
2A receptors (65-67). Two kratom-derived analogs, 
such as paynantheine and speciogynine, have been 
reported to exhibit 5-HT1A receptor agonism and stand 
out as potential antidepressant agents (67). In addition, 
kratom’s antidepressant effect may be mediated by 
activating the c-Fos pathway and the higher FOS protein 
level in the dorsal raphe nuclei, the region of the brain 
rich in serotonergic nuclei (68). 

As the psychoactive alkaloids of kratom are agonist at 
the μ opioid receptors, it is expected that regular kratom 
use will increase the risk of kratom-related substance 
use disorder. The risk of kratom-related substance use 
disorder characterized by kratom withdrawal symptoms 
and craving upon abstinence and development of 
tolerance were well documented in the 29 articles 
(including 16 case reports) selected for our review. 
Nevertheless, cross-sectional surveys of kratom users 
in the US with large sample sizes (total sample size 
= 13,994) reported that only 2% of the respondents 
develop moderate or severe kratom-related substance 
use disorder, especially in those who had high dose 
and more frequent dosing of kratom (18, 27-29). 
Hence, the 16 case reports selected for our review 
may represent those outliers who experienced severe 
kratom withdrawal upon abstinence and presented to 
the hospital for treatment (41-43, 45-56, 58). 

Moreover, the degree of kratom withdrawal and 
kratom dependence among regular kratom users 
reported in Southeast Asia and the West may exhibit 
noticeable difference. The regular kratom users 
in Southeast Asian presented with more profound 
severity of kratom withdrawal symptoms and kratom 
dependence compared with those in the West. This 
may be contributed by the difference in preparation 
of kratom available between the two regions, whereby 
fresh kratom leaves are chewed in Thailand and kratom 
tea make by boiling fresh kratom leaves in water are 
consumed in Malaysia, wheareas kratom leave powder 
are available in the West. Hence, kratom consumed in 
Southeast Asia may be in its natural form compared to 
those available in the West which may be adulterated 
with other substances [62]. 

Limitations of the selected literatures and the systematic 
review
The findings in this review should be interpreted with 
caution as there are a few limitations. First, although we 
found that kratom may be a potential therapeutic agent 
for replacement therapy for opioid dependence, acting 
as an antidepressant or anxiolytic, data were gathered 
from in vitro and/or animal studies and cross-sectional 
surveys. There is no data from more intensive research, 
such as clinical trials. Hence, future studies with more 
vigorous research methodology (such as a randomized, 
controlled trial) is recommended to confirm our review 
findings. Second, the sample in the cross-sectional 
surveys were also not representative of the general 
population or the country’s kratom using population 
as respondents are self-selected to participate in these 
surveys. Hence, probability sampling is recommended 
for a future study in order to recruit a sample this is 
representative of the kratom using population of the 
country. Third, the data gathered in the selected cross-
sectional surveys were a subjective account of the 
respondents regarding their experience of using kratom, 
whereby there was no objective measuring instruments 
used in these surveys except in the survey conducted 
by Garcia-Romeu et al. (2020) (28). Fourth, the findings 
in in vitro or animal studies should not be extrapolated 
to represent human subjects as the conditions in 
each are different. For example, mitragynine or other 
kratom derivatives in animal studies is administered by 
intraperitoneal injective which bypassed the first pass 
metabolism in the liver, unlike oral administration as 
performed in human subjects. Fifth, among the care 
reports selected for review, none were screened for the 
serum level of mitragynine and 7-HMG. Hence, we do 
not know the cut-off range of serum level of mitragynine 
and 7-HMG which led to severe kratom withdrawal 
symptoms requiring treatment and hospitalization. 
Moreover, some of the case reports were complicated by 
history of other illicit or prescription drug use and mental 
illnesses such as depression, anxiety, and attention deficit 
hyperactive disorder. Sixth, though kratom is reported 
to have therapeutic effects, the alkaloid contents of 
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kratom products used in western studies have not been 
characterized. Finally, while kratom is reported to cause 
dependence, this domain has not been scientifically and 
intensively studied in humans, as previous studies could 
have trumped up this narration. 

With regards to limitations of the systematic review, first, 
it did not include research articles and case reports or 
case series published in languages other than English. 
Hence, we may miss out on a rich amount of data by 
only looking at studies reported in English. Second, this 
review did not include articles in the preprint version 
as these were not peer reviewed and their contents 
may change after completing the peer-review process. 
Hence, we may not have gathered the latest data on 
mental health benefits and drawbacks of kratom use. 

CONCLUSION

In the absence of human clinical trial, coupled with 
various considerable adverse events of kratom (not 
limited to psychological side effects), evidence to 
support kratom as potential therapeutic use remains 
inconclusive. Based on our findings, mitragynine, 
7-hydroxypaynantheine, and 7-hydroxyspeciogynine 
may be worthy of further exploration in view of their 
therapeutic potentials for replacement therapy, while 
paynantheine and speciogynine may be potential 
candidates to explore for treating depression and anxiety 
disorders. 
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