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Abstract

Background: Emerging research indicates buprenorphine, used 
in management of opioid use disorder, has attracted interest for its 
potential in treating a variety of psychiatric conditions. This meta-
analysis aimed to determine the efficacy of buprenorphine in treating 
symptoms of depression.

Methods: Using Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) guidelines, a search was conducted of 
several databases until April 25, 2022, for English language articles 
related to buprenorphine and its use in treating various mental health 
conditions. Standardized mean differences (SMDs) and its 95% con-
fidence intervals (CIs) were reported for the Hamilton Rating Scale 
for Depression (HAM-D) and the Montgomery-Asberg Depression 
Rating Scale (MADRS) scores. Statistical analyses were performed 
using Cochrane RevMan 5.

Results: Of the 1,347 identified studies, six clinical trials were in-
cluded. MADRS-10 least square mean difference (LSMD) inter-
group assessment favored buprenorphine over placebo, but it lacked 
statistical significance. Similarly, MADRS scores as well as HAM-
D inter-group assessment were in favor of buprenorphine, however, 
were not statistically significant. These findings suggest a potential 
therapeutic role for buprenorphine in treating depression, albeit with 
caution due to the observed lack of statistical significance and the 
potential for confounding factors.

Conclusions: Preliminary evidence suggests potential efficacy of bu-
prenorphine at lower doses in improving improving outcomes specifi-
cally related to depression. However, due to limitations in statistical 
significance and possible confounding factors, entail cautious interpre-
tation. Further rigorous research is needed to investigate the long-term 
effects, optimal dosing, and determine the role of adjuvant drug therapy.

Keywords: Buprenorphine; Depression; Major depressive disorder; 
Treatment-resistant depression; Antidepressant; Buprenorphine/na-
loxone; Buprenorphine-based treatment

Introduction

The World Health Organization (WHO) estimates that over 
320 million people suffer from major depression worldwide, 
with a prevalence that increased by 18.4% from 2005 to 2015 
[1]. Despite having a large number of antidepressants avail-
able, it is reported that many patient with major depressive 
disorder (MDD) experience partial response (between 25% 
and 49% on a rating scale) or no response (less than 25% im-
provement on a depression rating scale), after receiving ad-
equate doses for an adequate duration [2]. The STAR*D trial, 
the largest study on antidepressants, also reports that only 30% 
of patients with MDD achieve remission with initial treatment 
of citalopram (selective serotonin reuptake inhibitor (SSRI)), 
and remission rates drop even further in treatment-resistant de-
pression (TRD) [3-5]. Without achieving remission, patients 
with MDD frequently demonstrate neuro-progressive clinical 
characteristics, such as recurring episodes of increasing sever-
ity, a reduced therapeutic response, and persistence of residual 
depressive symptoms, all of which lead to increased functional 
impairment, decreased quality of life, higher rates of chronic-
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ity in patients with MDD. These poor outcomes create a sense 
of urgency to look for alternative treatments for MDD [2, 6, 7].

The endogenous opioid system known for its role in mood 
regulation has recently gained popularity for its potential an-
tidepressant properties. Buprenorphine, in particular, has been 
investigated for its therapeutic potential in the treatment of 
MDD [8]. While more research is needed to fully understand 
the mechanisms behind the antidepressant effects of opioids 
and to determine their safety and efficacy in the treatment of 
MDD, they may provide a useful option for patients who do 
not respond to other treatments.

Buprenorphine is a partial agonist of µ-opioid receptors and 
an antagonist of κ- and δ-opioid receptors. It binds to µ- and 
κ-opioid receptors with high affinity and to δ-opioid receptors 
with lower affinity [9]. Buprenorphine’s unique pharmacologi-
cal profile, as a partial agonist of the µ-opioid receptor, makes 
it a standard of care for the management of opioid use disorder. 
Although the antidepressant and mood-elevating effects of bu-
prenorphine have been recognized for decades [10], concerns over 
diversion, misuse potential, risk of initiating dependence, and the 
possibility of respiratory depression, even if low, have limited the 
broader application of buprenorphine as an antidepressant. Nev-
ertheless, there is currently growing interest in investigating the 
involvement of the endogenous opioid system in affective disor-
ders. Research on use of full µ-opioid receptors agonists, whose 
activation is known to mediate analgesic and euphoric effects, is 
limited due to their abuse and addiction potential.

Several theories discuss dysregulation of the endogenous µ- 
and κ-opioid system in both depression and opioid use disorder 
[11]. The role of beta endorphins has been suggested in patho-
physiology of MDD and opioid use disorder [12]. Postmortem 
studies have found an association between endorphin deficien-
cies and conditions such as depression and suicidality [11]. In 
the same context, as a potent κ-receptor antagonist, buprenor-
phine shows potential for treatment of suicidal ideation and 
depressive disorders [13]. Human studies have demonstrated 
antidepressant-like effects, showing promise beyond its primary 
use in opioid addiction treatment. Notably, it has been linked 
with a decrease in suicidal ideation, even in suicidal patients 
who do not have substance use disorders [14]. Buprenorphine 
has been investigated as a treatment option for chronically de-
pressed patients who have not responded to antidepressants and 
electroconvulsive therapy (ECT). In one study, these patients 
showed rapid improvement under buprenorphine treatment over 
a 1-week period [15]. The response to treatment was even quick-
er in older patients with TRD who received low-dose buprenor-
phine [16]. Based on these findings, buprenorphine may provide 
a viable option for patients who have had limited success with 
other treatment alternatives, in the treatment of various psycho-
logical conditions such as MDD, suicidal ideation, and some 
psychotic and anxiety symptoms [13]. The purpose of this study 
was to evaluate the pharmacological potential of buprenorphine 
in the management of MDD and TRD.

Materials and Methods

Institutional Review Board approval and ethical compliance 
with human study are not applicable.

Identification and study selection

In accordance with Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) 2020 statement guide-
lines, a search was conducted of databases PubMed, Scopus, 
EMBASE, Web of Science, and the Cochrane Library, and 
ClinicalTrials.Gov. Additional searches were conducted using 
Google Scholar. The search queries were from inception until 
April 25, 2022. Only English language articles were includ-
ed. These keywords included “buprenorphine”, “depression”, 
“major depressive disorder”, “treatment-resistant depression”, 
“antidepressant”, “opioid substitution therapy”, “buprenor-
phine/naloxone”, “buprenorphine-based treatment”, “comor-
bidity”, “mood disorder”, “psychiatric symptoms”, “clinical 
trial”, “randomized controlled trial”. Randomized clinical 
trials with active interventional and placebo arms that exam-
ined the mental health outcomes with use of buprenorphine 
as primary or adjunct treatment of depression were included. 
Studies that did not assess buprenorphine were excluded. Par-
ticipants were required to be 20 and older and diagnosed with 
MDD using the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV), DSM-IV TR or DSM-
V. Two investigators (SA, SB) determined the eligibility of 
the full-text studies obtained using the inclusion criteria. Any 
cohorts, case series, case reports, comments, opinion pieces, 
unpublished studies, conference posters, and abstracts were 
omitted. Any conflicts between the two investigators (SA, SB) 
regarding the eligibility of full-text studies obtained using the 
inclusion criteria were resolved by involving a third investiga-
tor (LJ). In case the data was incompatible with the outcomes 
of this study, the study was omitted. The PRISMA flowchart is 
attached in Figure 1.

Statistical analysis

Three investigators (SB, LJ and ZS) extracted the data onto a 
customized shared spreadsheet with the following headings: 
study and author, title, study design, sample characteristics, 
country, study outcomes, drug and dosage, and findings. Us-
ing quantitative analytical methodology, efficacy of buprenor-
phine on depression was determined. Hedge’s g standardized 
mean differences (SMDs) and its 95% confidence intervals 
(CIs) were calculated for the following: 1) Hamilton Rating 
Scale for Depression (HAM-D); 2) Montgomery-Asberg De-
pression Rating Scale (MADRS).

Meta-analysis

Six studies (Ehrich et al (2015) [11], Lee et al (2022) [8], 
Lin et al (2019) [17], Zajecka et al (2019) [18], Fava et al 
(2016) [19], and Fava et al (2018) [20]) were assessed us-
ing the Population, Intervention, Comparison and Outcomes 
(PICO) format recommended by the Cochrane Collabora-
tion, and were found eligible to include in a meta-analysis 
[8, 11, 17-20]. Among these, two studies (Fava et al 2018 
[20] and Zajecka et al (2019) [18]) reported least square 
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mean difference (LSMD) of MADRS and its standard er-
ror. Thus, a generic inverse-variance method was adopted 
within the random-effects framework. In Fava et al (2018) 
[20], since FORWARD-4 could not achieve the primary end-
point, pooled MADRS-10 LSMD from FORWARD-4 and 
FORWARD-5 baseline to the end of treatment (EOT) was 
used. Hedge’s g SMDs and its 95% CIs were calculated for 
the studies reported MADRS (Ehrich et al (2015) [11], Fava 
et al (2016) [19], Lin et al (2019) [17], and Lee et al (2022) 
[8]) and HAM-D (Ehrich et al (2015) [11] and Fava et al 
(2016) [19]) using inverse-variance based DerSimonian and 
Laird’s estimation method. The intention-to-treat analysis 
was adopted, and analyses were performed using Cochrane 
RevMan 5.3. Finally, the statistical significance was checked 
at 5% level of significance, and the impact of heterogeneity 
was measured by I2-statistic.

Quality assessment

The Cochrane risk of bias tool was utilized to assess the risk of 

bias in studies included in this meta-analysis. The risk of bias 
tool assesses a specific set of domains, which includes trial 
design, conduct, and reporting. The findings were reported as 
“low risk”, “high risk”, or “unclear risk”.

Results

The characteristics of all included studies are listed in Table 
1 [8, 11, 17-20]. Fava et al (2018) [20] and Zajecka et al 
(2019) [18] with a substantial large sample size, 122 and 
295, respectively, reported MADRS-10 LSMD. Pooled 
LSMD from Figure 2 indicated that buprenorphine was more 
efficacious than placebo but was not statistically significant 
(pooled LSMD: -0.94, 95% CI: -2.31 to 0.43; z = 1.35; P 
value = 0.18; I2 = 0%). In addition, the overall summary 
measure across the four studies with MADRS (SMD (95% 
CI): -0.02 (-0.68, 0.63); z = 0.07, P value = 0.95; I2 = 75%) 
(Fig. 3) and two studies with HAM-D (SMD (95% CI): 
-0.98 (-2.61, 0.66); z = 1.17, P value = 0.24; I2 = 82%) (Fig. 
4) were also found statistically insignificant. The HAM-D 

Figure 1. Search flowchart.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 49

Bhivandkar et al J Clin Med Res. 2024;16(2-3):46-55

Ta
bl

e 
1.

  C
ha

ra
ct

er
is

tic
s 

of
 In

cl
ud

ed
 S

tu
di

es

A
ut

ho
r, 

ye
ar

St
ud

y 
ty

pe
D

ur
a-

tio
n 

an
d 

fr
eq

ue
nc

y
N

In
te

rv
en

tio
n 

dr
ug

A
ss

es
si

ng
 

ps
yc

hi
at

ri
c 

sy
m

pt
om

Sc
al

e(
s)

 u
se

d
M

ea
n 

sc
or

e 
ch

an
ge

 
(e

nd
lin

e-
ba

se
lin

e)
Fi

nd
in

gs

Eh
ric

h 
et

 
al

, 2
01

5 
[1

1]

R
an

do
m

iz
ed

 
pl

ac
eb

o-
co

nt
ro

lle
d 

tri
al

7 
da

ys
, o

nc
e 

da
ily

 d
os

in
g

45
B

U
P,

 S
A

M
 a

nd
 

pl
ac

eb
o 

us
ed

: 1
) B

U
P/

SA
M

: 8
:1

 d
os

e-
ra

tio
: 

2 
m

g/
0.

25
 m

g,
 4

 
m

g/
0.

5 
m

g;
 2

) B
U

P/
SA

M
 1

:1
 d

os
e-

ra
tio

: 
4 

m
g/

4 
m

g,
 8

 m
g/

8 
m

g;
 3

) p
la

ce
bo

M
D

D
H

A
M

-D
17

 
an

d 
M

A
D

R
S

H
A

M
-D

17
 to

ta
l s

co
re

 (P
 =

 0
.0

32
) 

an
d 

M
A

D
R

S 
to

ta
l s

co
re

 (P
 =

 0
.0

54
)

Fo
llo

w
in

g 
7 

da
ys

 o
f t

re
at

m
en

t 
in

 su
bj

ec
ts

 w
ith

 M
D

D
, a

 
1:

1 
ra

tio
 o

f B
U

P 
an

d 
SA

M
, 

th
e 

ra
tio

 a
ss

oc
ia

te
d 

w
ith

 
m

ax
im

al
 a

nt
ag

on
is

m
 o

f 
op

io
id

 e
ffe

ct
s, 

ex
hi

bi
te

d 
st

at
is

tic
al

ly
 si

gn
ifi

ca
nt

 
im

pr
ov

em
en

t v
s. 

pl
ac

eb
o 

in
 

H
A

M
-D

17
 to

ta
l s

co
re

 (P
 =

 
0.

03
2)

 a
nd

 n
ea

rly
 si

gn
ifi

ca
nt

 
im

pr
ov

em
en

t i
n 

M
A

D
R

S 
to

ta
l s

co
re

 (P
 =

 0
.0

54
).

Fa
va

 e
t 

al
., 

20
16

 
[1

9]

R
an

do
m

iz
ed

 
do

ub
le

-
bl

in
de

d,
 

pl
ac

eb
o-

co
nt

ro
lle

d 
tri

al
 

(m
ul

tic
en

te
r)

10
 w

ee
ks

, 
on

ce
 d

ai
ly

 
do

si
ng

14
2

B
U

P/
SA

M
 a

t 2
 m

g/
2 

m
g 

(th
e 

2/
2 

do
sa

ge
 

gr
ou

p)
 o

r 8
 m

g/
8 

m
g 

(th
e 

8/
8 

do
sa

ge
 

gr
ou

p)
 o

r p
la

ce
bo

M
D

D
H

A
M

-D
, 

M
A

D
R

S,
 

an
d 

th
e 

C
G

I-
S 

sc
al

e

C
om

pa
re

d 
w

ith
 th

e 
pl

ac
eb

o 
gr

ou
p,

 
th

er
e 

w
er

e 
si

gn
ifi

ca
nt

ly
 g

re
at

er
 

im
pr

ov
em

en
ts

 in
 th

e 
2/

2 
do

sa
ge

 
gr

ou
p 

ac
ro

ss
 th

e 
th

re
e 

de
pr

es
si

on
 

ou
tc

om
e 

m
ea

su
re

s (
H

A
M

-D
: 

-2
.8

, 9
5%

 C
I: 

-5
.1

, -
0.

6;
 M

A
D

R
S:

 
-4

.9
, 9

5%
 C

I: 
-8

.2
, -

1.
6;

 C
G

I-
S:

 
-0

.5
, 9

5%
 C

I: 
-0

.9
, -

0.
1)

.

R
es

ul
ts

 o
f t

hi
s t

ria
l 

de
m

on
st

ra
te

 c
lin

ic
al

ly
 

m
ea

ni
ng

fu
l a

nt
id

ep
re

ss
an

t 
ef

fe
ct

s f
or

 th
e 

B
U

P/
SA

M
 

co
m

bi
na

tio
n 

co
m

pa
re

d 
w

ith
 

pl
ac

eb
o 

in
 p

at
ie

nt
s w

ith
 m

aj
or

 
de

pr
es

si
on

 a
nd

 a
n 

in
su

ffi
ci

en
t 

re
sp

on
se

 to
 S

SR
Is

 o
r S

N
R

Is
. 

Th
er

e 
w

as
 a

ls
o 

ev
id

en
ce

 o
f 

im
pr

ov
em

en
t i

n 
th

e 
8/

8 
do

sa
ge

 
gr

ou
p,

 a
lth

ou
gh

 it
 d

id
 n

ot
 

ac
hi

ev
e 

st
at

is
tic

al
 si

gn
ifi

ca
nc

e.
Le

e 
et

 a
l, 

20
22

 [8
]

R
an

do
m

iz
ed

 
pl

ac
eb

o-
co

nt
ro

lle
d 

tri
al

 
(m

ul
tis

ite
)

8 
w

ee
ks

, 
on

ce
 d

ai
ly

 
do

si
ng

85
0.

2 
m

g 
of

 B
U

P 
or

 p
la

ce
bo

Tr
ea

tm
en

t 
re

si
st

an
t 

de
pr

es
si

on

M
A

D
R

S
N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
s 

be
tw

ee
n 

th
e 

tre
at

m
en

t g
ro

up
s 

in
 th

e 
M

A
D

R
S 

tra
je

ct
or

ie
s o

ve
r 

tim
e 

(F
3,

44
3 

= 
0.

26
, P

 =
 0

.8
5)

.

Th
er

e 
w

er
e 

no
 si

gn
ifi

ca
nt

 
di

ffe
re

nc
es

 b
et

w
ee

n 
th

e 
B

U
P 

an
d 

pl
ac

eb
o 

gr
ou

ps
 

in
 M

A
D

R
S 

ch
an

ge
s o

ve
r 

tim
e 

or
 a

dv
er

se
 e

ffe
ct

s.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org50

Therapeutic Potential of BUP in Depression J Clin Med Res. 2024;16(2-3):46-55

A
ut

ho
r, 

ye
ar

St
ud

y 
ty

pe
D

ur
a-

tio
n 

an
d 

fr
eq

ue
nc

y
N

In
te

rv
en

tio
n 

dr
ug

A
ss

es
si

ng
 

ps
yc

hi
at

ri
c 

sy
m

pt
om

Sc
al

e(
s)

 u
se

d
M

ea
n 

sc
or

e 
ch

an
ge

 
(e

nd
lin

e-
ba

se
lin

e)
Fi

nd
in

gs

Li
n 

et
 

al
, 2

01
9 

[1
7]

R
an

do
m

iz
ed

 
do

ub
le

-
bl

in
de

d,
 

pl
ac

eb
o-

co
nt

ro
lle

d 
tri

al

8 
w

ee
ks

, 
on

ce
 d

ai
ly

 
do

si
ng

31
Lo

w
-d

os
e 

B
U

P 
or

 
pl

ac
eb

o 
(0

.2
 m

g/
da

y 
an

d 
in

cr
ea

se
d 

by
 0

.2
 m

g/
da

y 
ea

ch
 

w
ee

k 
ba

se
d 

on
 

de
pr

es
si

on
 se

ve
rit

y 
an

d 
to

le
ra

bi
lit

y 
up

 to
 a

 m
ax

im
um

 
of

 1
.2

 m
g/

da
y)

Tr
ea

tm
en

t-
re

si
st

an
t 

M
D

D

To
ta

l s
co

re
 

an
d 

th
e 

dy
sp

ho
ria

 
su

bs
ca

le
 o

f 
th

e 
M

A
D

R
S

N
o 

si
gn

ifi
ca

nt
 g

ro
up

 (p
la

ce
bo

 v
s. 

B
U

P)
 d

iff
er

en
ce

 in
 im

pr
ov

em
en

t o
f 

de
pr

es
si

ve
 sy

m
pt

om
s (

w
ith

 e
ith

er
 

th
e 

to
ta

l M
A

D
R

S 
or

 d
ys

ph
or

ia
 

su
bs

ca
le

); 
th

e 
m

ix
ed

 A
N

O
VA

 
on

 w
ee

kl
y 

M
A

D
R

S 
re

ve
al

ed
 n

o 
si

gn
ifi

ca
nt

 in
te

ra
ct

io
n 

be
tw

ee
n 

gr
ou

p 
an

d 
tim

e 
(F

 (8
,1

68
) =

 0
.4

4,
 

P 
= 

0.
89

8)
, a

nd
 n

o 
si

gn
ifi

ca
nt

 
gr

ou
p 

di
ffe

re
nc

es
 (F

(1
,2

1)
 =

 
0.

62
, P

 =
 0

.4
39

), 
bu

t t
he

re
 w

as
 a

 
si

gn
ifi

ca
nt

 d
ec

re
as

e 
in

 M
A

D
R

S 
ac

ro
ss

 ti
m

e 
in

de
pe

nd
en

t o
f g

ro
up

 
(F

(8
,1

68
) =

 3
.4

6,
 P

 <
 0

.0
05

).

Pa
rti

ci
pa

nt
s i

n 
bo

th
 th

e 
B

U
P 

an
d 

pl
ac

eb
o 

gr
ou

ps
 

sh
ow

ed
 si

m
ila

r c
ha

ng
es

 
in

 d
ep

re
ss

iv
e 

sy
m

pt
om

s

Fa
va

 e
t 

al
, 2

01
8 

[2
0]

R
an

do
m

iz
ed

 
pl

ac
eb

o-
co

nt
ro

lle
d 

tri
al

5 
w

ee
ks

, 6
 

w
ee

ks
, o

nc
e 

da
ily

 d
os

in
g

12
2

B
U

P/
SA

M
 (2

 m
g/

2 
m

g)
 +

 a
nt

id
ep

re
ss

an
t 

or
 p

la
ce

bo
 +

 
an

tid
ep

re
ss

an
t 

fo
r 5

 w
ee

ks

M
D

D
M

A
D

R
S 

le
as

t s
qu

ar
e 

m
ea

n 
di

ffe
re

nc
e

N
o 

ch
an

ge
 in

 M
A

D
R

S-
10

 a
t w

ee
k 

5 
ve

rs
us

 p
la

ce
bo

: -
1.

8,
 P

 =
 0

.1
09

M
A

D
R

S-
10

 L
SM

D
 sc

or
e 

in
di

ca
te

d 
B

U
P 

w
as

 m
or

e 
ef

fe
ct

iv
e 

th
an

 p
la

ce
bo

 b
ut

 w
as

 
no

t s
ta

tis
tic

al
ly

 si
gn

ifi
ca

nt

Za
je

ck
a 

et
.a

l, 
20

19
 

[1
8]

R
an

do
m

iz
ed

 
do

ub
le

-b
lin

d 
pl

ac
eb

o-
 

co
nt

ro
lle

d 
tri

al

6 
w

ee
ks

, 
on

ce
 d

ai
ly

 
do

si
ng

29
5

B
U

P/
SA

M
 2

 m
g/

2 
m

g 
or

 p
la

ce
bo

 fo
r 6

 w
ee

ks
M

D
D

M
A

D
R

S 
le

as
t s

qu
ar

e 
m

ea
n 

di
ffe

re
nc

e

Le
as

t-s
qu

ar
es

 m
ea

n 
ch

an
ge

 in
 

M
A

D
R

S-
10

 sc
or

e 
at

 e
nd

 o
f 

tre
at

m
en

t w
as

 -4
.8

 (S
E:

 0
.6

7)
 

in
 th

e 
B

U
P/

SA
M

 2
 m

g/
2 

m
g 

gr
ou

p 
an

d 
-4

.6
 (S

E:
 0

.6
6)

 in
 th

e 
pl

ac
eb

o 
gr

ou
p 

(m
ea

n 
di

ffe
re

nc
e 

-0
.3

 (S
E 

0.
95

), 
P 

= 
0.

78
2)

.

M
A

D
R

S-
10

 sc
or

e 
di

d 
no

t 
m

ee
t t

he
 p

rim
ar

y 
en

d 
po

in
t. 

Po
st

ba
se

lin
e 

im
pr

ov
em

en
t 

in
 M

A
D

R
S-

10
 in

 th
e 

B
U

P/
SA

M
 2

 m
g/

2 
m

g 
gr

ou
p 

w
as

 n
ot

ed
 b

ut
 w

as
 n

ot
 

st
at

is
tic

al
ly

 si
gn

ifi
ca

nt
.

N
: n

um
be

r; 
M

D
D

: m
aj

or
 d

ep
re

ss
iv

e 
di

so
rd

er
; B

U
P:

 b
up

re
no

rp
hi

ne
; S

AM
: s

am
id

or
ph

an
; H

AM
-D

: H
am

ilt
on

 R
at

in
g 

Sc
al

e 
fo

r D
ep

re
ss

io
n;

 M
AD

R
S:

 M
on

tg
om

er
y-

As
be

rg
 D

ep
re

ss
io

n 
R

at
-

in
g 

Sc
al

e;
 C

G
I-S

: C
lin

ic
al

 G
lo

ba
l I

m
pr

es
si

on
s-

Se
ve

rit
y;

 A
N

O
VA

: a
na

ly
si

s 
of

 v
ar

ia
nc

e;
 S

E:
 s

ta
nd

ar
d 

er
ro

r; 
SS

R
I: 

se
le

ct
iv

e 
se

ro
to

ni
n 

re
up

ta
ke

 in
hi

bi
to

r; 
SN

R
I: 

se
ro

to
ni

n/
no

re
pi

ne
ph

rin
e 

re
up

ta
ke

 in
hi

bi
to

r.

Ta
bl

e 
1.

  C
ha

ra
ct

er
is

tic
s 

of
 In

cl
ud

ed
 S

tu
di

es
 - 

(c
on

tin
ue

d)



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 51

Bhivandkar et al J Clin Med Res. 2024;16(2-3):46-55

scores across studies were more heterogeneous compared to 
MADRS scores.

Risk of bias assessments

The risk of bias assessment for the studies with LSMD (Fig. 2) 
showed no risk of performance and attrition biases but carried 

50% risk of selection and detection biases. Moreover, studies 
with MADRS (Fig. 3) and HAM-D (Fig. 4) scores had a high 
risk of attrition bias, but other risks were unknown. Overall, 
Figure 5 indicates that less than 25% of the included studies 
adopted random sequence generation, allocation concealment 
and blinding of outcomes. Furthermore, 50% of the studies 
failed to use appropriate statistical models to accommodate 
missingness in the study outcomes. However, we adopted an 

Figure 2. Forest plot for the studies reported MADRS least square mean difference. “+” and “-” signs indicate low and high risk of 
producing biased results, respectively. LSMD: least square mean difference; CI: confidence interval; SE: standard error; MADRS: 
Montgomery-Asberg Depression Rating Scale.

Figure 4. Forest plot for the studies reported HAM-D. “+” and “-” signs indicate low and high risk of producing biased results, 
respectively. SD: standard deviation; CI: confidence interval; HAM-D: Hamilton Rating Scale for Depression.

Figure 3. Forest plot for the studies reported MADRS. “+” and “-” signs indicate low and high risk of producing biased results, 
respectively. SD: standard deviation; CI: confidence interval; MADRS: Montgomery-Asberg Depression Rating Scale.



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org52

Therapeutic Potential of BUP in Depression J Clin Med Res. 2024;16(2-3):46-55

intention-to-treat analysis, wherein the total sample size ran-
domized for the buprenorphine and the placebo groups at the 
beginning of the study was considered instead of completers. 
Therefore, we made an attempt to minimize the effect of attri-
tion bias in our findings. The reporting bias in all the studies 
were unclear; and other biases were unknown.

Discussion

We conducted a meta-analysis reviewing randomized con-
trolled trials (RCTs) investigating the therapeutic value of bu-
prenorphine in the treatment of depression by evaluating the 
efficacy on various outcomes related to depression.

The first analysis comprised of two RCTs (Zajecka et al 
(2019) [18] and Fava et al (2018) [20]), with 295 and 122 par-
ticipants, respectively. Analysis based on MADRS-10 LSMD 
revealed that buprenorphine was more efficacious than pla-
cebo at treating depression, but this did not reach statistical 
significance (P = 0.18). The second analysis included four 
clinical trials (Ehrich et al (2015) [11], Fava et al (2016) [19], 
Lin et al (2019) [17] and Lee et al (2022) [8]), with a total of 
245 participants and found that buprenorphine may be effica-
cious at improving symptoms of depression, as measured by 
the MADRS. The results were not statistically significant, but 
there was a high level of heterogeneity among the studies. The 
third analysis included two trials (Ehrich et al (2015) [11] and 
Fava et al (2016) [19]), with a total of 34 participants who 
received buprenorphine and 99 controls which reported that 
buprenorphine may be efficacious at improving depression 
scores, as measured by the HAM-D. However, the results were 
again not statistically significant (P = 0.24).

There are a few differences between the results measured 
using the MADRS, MADRS LSMD, and the HAM-D. First, 
the number of trials and participants varied across the three 
sets of results. The MADRS LSMD results were based on two 
trials with 417 participants, the MADRS results were based 
on four trials with 245 participants, and the HAM-D results 
were based on two trials with 133 participants. Second, the 

effect sizes of buprenorphine on the outcome measures dif-
fered. For the MADRS LSMD, the effect size favored the use 
of buprenorphine with a large effect (pooled LSMD = -0.94). 
For the MADRS, the effect size favored the use of buprenor-
phine with a small effect (Hedge’s g SMD = -0.02). For the 
HAM-D, the effect size favored the use of buprenorphine with 
a large effect (Hedge’s g SMD = -0.98). Third, the level of het-
erogeneity (differences among the studies) also differed. The 
MADRS-10 LSMD results had a low level of heterogeneity (I2 
= 0.0%), MADRS results had a high level of heterogeneity (I2 
= 75%) and the HAM-D results had a high level of heterogene-
ity (I2 = 82%).

The results of our study suggest that buprenorphine may 
have the potential to improve depressive symptoms. Buprenor-
phine’s therapeutic potential in opioid addiction and mood dis-
orders can be attributed to its unique pharmacodynamic prop-
erties, primarily its interactions with µ- and κ-opioid receptors. 
As a partial agonist at µ-opioid receptors, buprenorphine ef-
fectively mitigates withdrawal symptoms and cravings associ-
ated with opioid addiction, offering a safer alternative due to 
its ceiling effect on respiratory depression. This contrasts with 
full agonists like morphine or fentanyl, which pose a higher 
risk of overdose and dependency. Concurrently, buprenor-
phine’s antagonist action at κ-opioid receptors is pivotal in its 
mood-modulating effects [8]. κ-receptor activity is generally 
linked to dysphoria and negative mood states; hence, buprenor-
phine’s antagonism at these sites may alleviate depressive and 
anxiety symptoms often co-occurring in opioid use disorders. 
This dual action places buprenorphine in a unique position, not 
only addressing the core issue of opioid dependency but also 
potentially ameliorating accompanying mood disturbances, an 
aspect not typically addressed by traditional opioid agonists. 
κ-opioid receptor antagonists are also being explored for their 
potential in treatment of depressive disorders [21, 22].

The results of our meta-analysis do not support the use 
of buprenorphine as monotherapy for depression. However, 
there is limited evidence to suggest that buprenorphine is a 
promising adjunctive therapy for the rapid relief of depressive 
symptoms among patients with MDD and TRD, especially for 

Figure 5. Overall risk of bias graph across all included studies. The white area indicated unclear risk of bias.
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those with a comorbid opioid use disorder [23]. When admin-
istered in combination with samidorphan at a dose of 2 mg/2 
mg, buprenorphine significantly improved depressive symp-
toms after 4 weeks among patients with inadequate response 
to one or two antidepressants [11, 19]. An open label trial with 
a dose of 0.4 mg showed a significant decrease in depression 
severity in the first 3 weeks [16]. However, one study suggests 
that micro doses of buprenorphine (0.2 - 1.2 mg) mono prod-
uct may not confer the same degree of improvement [8, 17]. 
The antidepressant and suicide prevention effects of buprenor-
phine in humans may be mediated by its action at the µ-opioid 
receptor and its antagonism at the κ-opioid receptor [8, 11, 13, 
17]. Buprenorphine is generally well tolerated, with the most 
common side effects being constipation, diarrhea, vomiting, 
and dizziness [24].

Selection of an adjunctive treatment for TRD requires 
careful weighing of risks and benefits. One head-to-head ran-
domized control trial with buprenorphine at 16 mg and 32 mg 
doses and ketamine showed that both significantly reduced 
depression symptoms and suicidal ideation among adults with 
comorbid MDD and opioid use disorder (OUD) at the end of 
a 4-day study, with no significant difference across treatment 
groups. More head-to-head studies with other adjunctive anti-
depressant treatments such as aripiprazole, transcranial mag-
netic stimulation (TMS), psilocybin, and ketamine are needed 
to understand their comparative efficacy. Further studies are 
needed to understand the durability of buprenorphine’s anti-
depressant treatment effect and course of treatment needed to 
sustain remission. In terms of adverse effects, buprenorphine 
is not associated with sexual or metabolic side effects, or on-
set of psychosis, which are potential advantages compared 
to other adjunctive treatments for depression such as SSRIs, 
second-generation antipsychotics, and ketamine, respectively 
[25-27]. Clinicians should be aware of possible respiratory de-
pression especially when combined with other sedatives like 
benzodiazepines, though the relative risk is lower when using 
lower doses of buprenorphine.

The use of buprenorphine in clinical settings is accompa-
nied by several challenges. Firstly, prescribing sublingual (SL) 
buprenorphine off-label for conditions like MDD or other than 
OUD may have legal implications in the United States. The 
legality and permissibility of off-label prescribing can vary 
depending on specific regulations, individual state laws, and 
insurance coverage policies. Secondly, the utilization of bu-
prenorphine carries the risk of misuse, diversion [28], and the 
potential to induce physiological opioid dependence in indi-
viduals without OUD. These concerns raise significant safety 
issues. However, the addition of a µ-opioid receptor antagonist, 
such as samidorphan, can help mitigate these risks [11, 19]. 
This combination has been shown to be efficacious in reducing 
depressive symptoms in individuals with MDD and TRD [11, 
19]. However, caution must be taken to not administer high 
doses of buprenorphine in combination with samidorphan, as 
adverse effects like nausea, vomiting, and dizziness have been 
observed [11, 19]. Finally, clinicians may not feel comfortable 
prescribing an opioid-based medication like buprenorphine in 
the treatment of depression. Further educational efforts may 
help address stigma and improve adoption of medications like 
buprenorphine.

Given these considerations, it is important for healthcare 
providers and policymakers to carefully evaluate the potential 
benefits and risks of using buprenorphine as an antidepres-
sant. Healthcare providers should assess the individual’s risk 
of misuse before starting buprenorphine treatment and monitor 
their use closely.

Our meta-analysis has several limitations. First, the anal-
ysis included a small number of trials [8, 16, 18, 19, 24, 25], 
which may limit the generalizability of the findings. Second, 
the level of heterogeneity (differences among the studies) was 
moderate to high, which suggests that there may be factors 
contributing to the differences in the efficacy of buprenor-
phine among the studies included in the pool. Third, the sam-
ple sizes of the individual trials were relatively small, which 
may limit the statistical power of the meta-analysis to detect 
significant differences between the treatment and placebo 
groups. Despite the lack of statistical significance, the find-
ings of our study may carry clinical implications in practical 
settings. While our study did not yield statistically significant 
results, it is worth considering the potential clinical implica-
tions in practical settings. Although LSMD and SMD were 
not statistically significant, results trended towards favoring 
buprenorphine over placebo. These trends may indicate some 
potential for therapeutic benefits in clinical context, particu-
larly for patients with TRD, who often face a significant bur-
den of disease and require immediate symptom relief. How-
ever, further research at a larger level with a larger sample size 
and rigorous methodology is needed to validate these find-
ings, subsequently establishing convincing evidence in sup-
port of buprenorphine’s efficacy in these specific populations. 
An important methodological consideration in our analysis 
was the application of the intention-to-treat (ITT) principle 
across included studies. While the majority of studies ad-
hered to ITT principles, enhancing our findings’ robustness, 
a few did not explicitly state their use of ITT. This variation 
in analytical approaches, reflecting a mix of strict and loose 
adherence to ITT principles, was thoughtfully considered in 
our conclusions. The diversity underscores the complexity of 
analyzing and interpreting pooled data from multiple studies 
and emphasizes the need for cautious interpretation of our 
meta-analysis results.

Conclusions

Current evidence suggests that low-dose buprenorphine may 
improve mood symptoms. The role of the µ-opioid receptor 
and κ-receptor antagonism in providing favorable outcomes 
is postulated. However, due to the lack of statistical signifi-
cance and the high heterogeneity observed in our analysis, cli-
nicians should exercise caution and carefully weigh the risks 
and benefits when selecting an adjunctive treatment for severe 
or TRD. The possibility of the observed results being due to 
chance or other factors has influenced our results and should 
be considered as well. Further research, larger, rigorous stud-
ies including RCTs, is needed to examine the long-term ef-
fects, optimize the use of subtherapeutic versus therapeutic 
doses, and determine the role of adjuvant drug therapy in the 
treatment of depression.
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