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Abstract
Background Atopic dermatitis (AD) is the most common form of eczema. As leukotriene mediators are involved in the 
inflammatory phase of atopic dermatitis, montelukast has been suggested as a possible therapy. Aim of the review To evalu-
ate the safety and efficacy of montelukast off-label use for the treatment atopic dermatitis. Method A search was performed 
from database inception until March 2018 in six electronic databases for randomized-controlled-trials examining the use 
of montelukast for AD. Results Among 301 articles screened, 11 studies met the inclusion criteria and were included in the 
review. The study populations consist of paediatric and adult subjects with moderate-to-severe AD. Montelukast use was 
shown to improve symptoms such as pruritus in four studies. Another 2 studies reported that montelukast could improve 
symptoms similar to the standard regimen of topical steroid and oral antihistamine. However, five studies reported that 
montelukast had no effects in symptoms alleviation. The use of montelukast was associated with a similar safety profile to 
placebo and well-tolerated with minimal adverse effects. Conclusion There is limited evidence to suggest that the off-label 
use of montelukast is effective in treating moderate-to-severe AD. Further research with larger study populations employing 
standardized endpoint measuring instrument is warranted to further investigate the off-label use of montelukast in AD treat-
ment. Until then, the use of conventional treatments including optimal daily skin hydration should remain the mainstay in 
the management of atopic dermatitis. In fact, for moderate-to-severe condition, steroid sparing immune-suppressants should 
still be used clinically until more effective and safer alternative is discovered.
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Abbreviations
AD	� Atopic dermatitis
RCTs	� Randomized rontrolled trials
LTRA​	� Cysteinyl-leukotriene-1 receptor antagonist
IgE	� Immunoglobulin E
LTs	� Leukotrienes
SCORAD	� Severity Scoring of Atopic Dermatitis
SASSAD	� Six Area, Six Sign Atopic Dermatitis
EASI	� Eczema Area and Severity Index
ADASI	� Atopic Dermatitis Area and Severity Index
IGA	� Investigators’ Global Assessment

LTE4	� Leukotriene E4
EDN/EPX	� Eosinophil-derived neurotoxin/eosinophilic 

protein X
ECP	� Eosinophilic cationic protein
QoL	� Quality of life
CDLQI	� Children’s Dermatology Life Quality Index
CBC	� Complete blood count

Impacts on practice

•	 Montelukast should not be recommended for (off-label) 
use in moderate-to-severe atopic dermatitis treatment due 
to the limited evidence on efficacy.

•	 Until more convincing evidence is present, clinicians are 
recommended to focus on the present available systemic 
therapies of moderate-to-severe atopic dermatitis such as 
steroid sparing immune-suppressants.
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Introduction

Atopic dermatitis (AD), more commonly known as eczema, 
is a chronically relapsing inflammatory skin disorder that 
is characterized by pruritic rashes, and accompanied by 
cutaneous physiological dysfunction [1–4]. It is commonly 
associated with elevated level of immunoglobulin E (IgE) 
and a family history of atopic disorders which include bron-
chial asthma and allergic rhinitis [1, 2]. These three disor-
ders have numerous common pathophysiological elements 
and are collectively referred to as the ‘atopic triad’ [2, 5]. 
AD affects approximately 20% of children, with majority of 
them in children less than the age of 5 years [6–8]. In adults, 
population studies report an overall prevalence of about 3% 
[8, 9]. AD patients often express embarrassment from the 
skin lesions, and the disease can adversely affect personal 
relationships and social interactions. The symptoms of AD, 
particularly pruritus, can be intractable and eventually lead 
to significant sleep deprivation and emotional distress [10].

At present, there are no effective therapeutic options that 
directed to the cure of this skin disorder, but various treat-
ment options are available for symptomatic relief of the dis-
ease [11]. The use of emollients, avoidance of irritants, oral 
antihistamines and topical corticosteroids are the mainstay 
of the therapy for mild AD [11]. In moderate-to-severe con-
ditions, the use of systemic oral glucocorticoids or other 
steroid-sparing immunosuppressive agents such as cyclo-
sporine A, mycophenolate mofetil, azathioprine and meth-
otrexate in addition to the treatment mentioned above are 
warranted [11]. Due to an overall unfavorable risk–benefit 
profile, these systemic agents are only recommended during 
the acute flare-up phase for a limited therapeutic period [11]. 
For the recent years, various case reports and clinical tri-
als have also investigated the potential of biologic therapies 
such as dupilumab [12] and interferon gamma [13] in the 
treatment of severe AD. Of these biologics, dupilumab has 
received US FDA breakthrough therapy designation for adult 
AD [12]. However, considering the high cost of biologic 
therapy, this drug class may not be widely accessible to all 
the refractory moderate-to-severe AD patients. An overview 
of systemic therapies for AD [12, 14] is presented in Table 1.

Recent research suggests that leukotrienes (LTs) may 
play a role in the pathogenesis of AD [15–19]. Studies have 
shown that patients with severe eczema have activated cir-
culating basophils in vivo and increased basophil releas-
ability of LTs [20] and higher urinary LT levels compared 
to healthy volunteers [21], suggesting the potential use of 
leukotriene receptor antagonist in the treatment of AD.

Montelukast, a cysteinyl-leukotriene-1 receptor antago-
nist (LTRA) is an oral medication approved by the FDA for 
prophylaxis and chronic treatment of asthma and allergic rhi-
nitis [22–24]. Due to numerous common pathophysiological 

elements of the ‘atopic triad’ including activated circulating 
basophils and leukotrines [2, 5], therapies that can reduce 
in vivo synthesis of leukotrienes should ameliorate symp-
toms of atopic dermatitis [25–27]. The first study which 
showed montelukast may be useful in patients with AD 
came from an observational study by Biswas et al., which 
noted montelukast was able to improve the skin condition in 
patients with AD [28]. This had led to several recent stud-
ies which had examined the response of montelukast in AD 
patients [1, 29–31]. In a case series by Hon et al. [30], the 
author reported an improvement in total SCORAD score of 
their patients between 30-84% when treated with montelu-
kast. In contrast, Silverberg et al. found no demonstrated 
benefit of montelukast in another study [31].

Aim of the review

To assess the possible role of montelukast in atopic der-
matitis, we performed a systematic review of randomized 
controlled trials (RCTs) that evaluate the safety and efficacy 
of montelukast as a potential therapeutic option for atopic 
dermatitis.

Method

Data sources and searches

We performed a systematic search in five electronic data-
bases: PubMed, Embase, CINAHL, AMED and Web of 
Science to identify for published studies investigating the 
efficacy and safety of montelukast off-label use in the treat-
ment of skin allergy conditions. The search terms included 
“safety OR efficacy OR effectiveness”, “anti-leukotriene OR 
leukotriene receptor antagonist OR LTRA OR montelukast”, 
“skin allergy OR atopic dermatitis OR eczema”. All search 
were performed from database inception until March 2018. 
This search was supplemented with a search on ClinicalTri-
als.gov to identify for additional studies.

Study selection

Studies which met the following criteria were eligible for 
inclusion: (1) examined the use of montelukast for the treat-
ment of atopic dermatitis; (2) reported the efficacy and/or 
adverse event profiles of montelukast; (3) randomized inter-
ventional trials and (4) available as full text. Studies were 
excluded if; (1) only abstract were available; (2) case series/
case reports; (3) non-interventional studies or (4) articles 
published in foreign languages other than English medium. 
In accordance with the criteria, articles were screened inde-
pendently based on the relevance of titles and abstracts by 



International Journal of Clinical Pharmacy	

1 3

Ta
bl

e 
1  

O
ve

rv
ie

w
 o

f s
ys

te
m

ic
 th

er
ap

ie
s f

or
 m

od
er

at
e-

to
-s

ev
er

e 
A

D
 p

at
ie

nt
s

D
ru

g
D

os
ag

e 
(a

du
lt)

D
os

ag
e 

(p
ae

di
at

ric
)

D
os

ag
e 

fo
rm

 a
nd

 sc
he

du
lin

g
Im

po
rta

nt
 a

dv
er

se
 e

ffe
ct

s
La

bo
ra

to
ry

 m
on

ito
rin

g 
pa

ra
m

-
et

er
s

N
on

-b
io

lo
gi

c 
dr

ug
s

C
yc

lo
sp

or
in

e 
[1

4]
 (i

s t
he

 o
nl

y 
ap

pr
ov

ed
 n

on
-b

io
lo

gi
c 

dr
ug

 
fo

r s
ys

te
m

ic
 tr

ea
tm

en
t o

f 
ad

ul
t A

D
)

3–
6 

m
g/

kg
/d

ay
 st

an
da

rd
ly

 
15

0–
30

0 
m

g/
da

y
3–

6 
m

g/
kg

 p
er

 d
ay

O
ra

l c
yc

lo
sp

or
in

e 
sh

ou
ld

 b
e 

ad
m

in
ist

er
ed

 in
 d

iv
id

ed
 

do
se

s t
w

ic
e 

da
ily

 a
nd

 ta
ke

n 
at

 th
e 

sa
m

e 
tim

e 
ev

er
y 

da
y 

fo
r m

ax
im

um
 b

en
efi

t

In
fe

ct
io

n,
 n

ep
hr

ot
ox

ic
-

ity
, h

yp
er

te
ns

io
n,

 tr
em

or
, 

hy
pe

rtr
ic

ho
si

s, 
he

ad
ac

he
, 

gi
ng

iv
al

 h
yp

er
pl

as
ia

, a
nd

 
in

cr
ea

se
d 

ris
k 

of
 sk

in
 c

an
ce

r 
an

d 
ly

m
ph

om
a

B
lo

od
 c

ou
nt

, c
re

at
in

in
e,

 u
re

a,
 

ch
ol

es
te

ro
l, 

tri
gl

yc
er

id
es

, 
el

ec
tro

ly
te

s

A
za

th
io

pr
in

e 
[1

4]
1–

3 
m

g/
kg

/d
ay

1–
4 

m
g/

kg
/d

ay
A

za
th

io
pr

in
e 

is
 c

ur
re

nt
ly

 
av

ai
la

bl
e 

in
 th

e 
U

S 
in

 ta
bl

et
 

fo
rm

 o
nl

y,
 a

lth
ou

gh
 li

qu
id

 
fo

rm
ul

at
io

ns
 c

an
 b

e 
co

m
-

po
un

de
d.

 It
 m

ay
 b

e 
gi

ve
n 

on
ce

 d
ai

ly

N
au

se
a,

 v
om

iti
ng

, o
th

er
 

ga
str

oi
nt

es
tin

al
 sy

m
p-

to
m

s (
bl

oa
tin

g,
 a

no
re

xi
a,

 
cr

am
pi

ng
), 

he
ad

ac
he

, 
hy

pe
rs

en
si

tiv
ity

 re
ac

tio
ns

, 
el

ev
at

ed
 li

ve
r e

nz
ym

es
, a

nd
 

le
uk

op
en

ia

Le
uc

oc
yt

e 
co

un
t, 

liv
er

 e
nz

ym
es

M
et

ho
tre

xa
te

 [1
4]

7.
5–

25
 m

g/
w

ee
k

0.
2–

0.
7 

m
g/

kg
/w

ee
k

M
et

ho
tre

xa
te

 is
 re

ad
ily

 
av

ai
la

bl
e 

in
 so

lu
tio

n 
(fo

r 
in

tra
m

us
cu

la
r o

r s
ub

cu
ta

-
ne

ou
s i

nj
ec

tio
n)

 a
nd

 o
ra

l 
ta

bl
et

 fo
rm

. M
et

ho
tre

xa
te

 
is

 u
su

al
ly

 g
iv

en
 a

s a
 si

ng
le

 
w

ee
kl

y 
do

se

El
ev

at
ed

 li
ve

r e
nz

ym
es

, c
yt

o-
pe

ni
as

, I
nt

er
sti

tia
l p

ne
um

o-
ni

tis
, p

ul
m

on
ar

y 
fib

ro
si

s, 
ul

ce
ra

tiv
e 

sto
m

at
iti

s, 
na

us
ea

, 
vo

m
iti

ng
, d

ia
rr

he
a,

 m
al

ai
se

, 
fa

tig
ue

, C
hi

lls
 a

nd
 fe

ve
r, 

di
zz

in
es

s, 
ris

k 
of

 in
fe

ct
io

n,
 

G
I u

lc
er

at
io

n 
an

d 
bl

ee
di

ng
, 

ph
ot

os
en

si
tiv

ity
, a

lo
pe

ci
a,

 
ris

k 
of

 m
al

ig
na

nc
ie

s:

B
lo

od
 c

ou
nt

, l
iv

er
 e

nz
ym

es

M
yc

op
he

no
la

te
 m

of
et

il 
[1

4]
1.

0–
1.

5 
g 

or
al

ly
 tw

ic
e 

da
ily

12
00

 m
g/

m
2  d

ai
ly

, w
hi

ch
 

co
rr

es
po

nd
s t

o 
30

–5
0 

m
g/

kg
 d

ai
ly

M
yc

op
he

no
la

te
 m

of
et

il 
is

 
av

ai
la

bl
e 

in
 o

ra
l s

us
pe

ns
io

n,
 

ca
ps

ul
es

, a
nd

 ta
bl

et
s, 

an
d 

is
 

gi
ve

n 
tw

ic
e 

da
ily

G
as

tro
in

te
sti

na
l d

ist
ur

ba
nc

es
, 

fa
tig

ue
, h

em
at

ol
og

ic
al

 
ab

no
rm

al
iti

es
 fl

u-
lik

e 
sy

n-
dr

om
e,

 li
ve

r d
ys

fu
nc

tio
n

B
lo

od
 c

ou
nt

, l
iv

er
 e

nz
ym

es

Sy
ste

m
ic

 o
ra

l g
lu

co
co

rti
co

id
s 

[1
4]

0.
5–

1.
0 

m
g/

kg
*

*A
 ta

pe
r i

s i
nd

ic
at

ed
 to

 
de

cr
ea

se
 th

e 
ris

k 
of

 a
dr

en
al

 
su

pp
re

ss
io

n
*R

eg
ar

dl
es

s o
f t

he
 ta

pe
r 

sc
he

du
le

, fl
ar

e 
of

 th
e 

de
rm

a-
tit

is
 u

po
n 

ste
ro

id
 d

is
co

nt
in

u-
at

io
n 

m
ay

 b
e 

ex
pe

ct
ed

Sy
ste

m
ic

 st
er

oi
ds

 a
re

 n
ot

 
re

co
m

m
en

de
d 

fo
r c

hi
l-

dr
en

 w
ith

 A
D

 u
nl

es
s t

he
y 

ar
e 

re
qu

ire
d 

to
 m

an
ag

e 
co

m
or

bi
d 

co
nd

iti
on

s (
su

ch
 

as
 a

st
hm

a 
ex

ac
er

ba
tio

ns
), 

or
 

ar
e 

gi
ve

n 
as

 p
ar

t o
f a

 sh
or

t-
te

rm
 tr

an
si

tio
n 

pr
ot

oc
ol

 
to

 n
on

-s
te

ro
id

al
 sy

ste
m

ic
 

im
m

un
om

od
ul

at
or

y 
ag

en
ts

Pr
ed

ni
so

ne
 a

nd
 p

re
dn

is
ol

on
e 

ar
e 

av
ai

la
bl

e 
as

 a
 ta

bl
et

 o
r 

or
al

 so
lu

tio
n 

fo
r e

nt
er

al
 

ad
m

in
ist

ra
tio

n,
 w

hi
le

 
tri

am
ci

no
lo

ne
 a

ce
to

ni
de

 is
 

av
ai

la
bl

e 
as

 a
 su

sp
en

si
on

 fo
r 

in
tra

m
us

cu
la

r i
nj

ec
tio

n

hy
pe

rte
ns

io
n,

 g
lu

co
se

 in
to

le
r-

an
ce

, g
as

tri
tis

, w
ei

gh
t g

ai
n,

 
de

cr
ea

se
d 

bo
ne

 d
en

si
ty

, 
ad

re
na

l s
up

pr
es

si
on

, a
nd

 
em

ot
io

na
l l

ab
ili

ty
, d

ec
re

as
ed

 
lin

ea
r g

ro
w

th
 (f

or
 p

ae
di

at
ric

 
pa

tie
nt

s)

B
lo

od
 c

ou
nt

, g
ly

ca
em

ia

Bi
ol

og
ic

 d
ru

gs
D

up
ilu

m
ab

 (a
nt

i-I
nt

er
le

u-
ki

ne
-4

 re
ce

pt
or

-α
) [

12
]

60
0 

m
g 

(i.
e.

, t
w

o 
30

0-
m

g 
in

je
ct

io
ns

) s
ub

cu
ta

ne
ou

sly
 

(S
C

) o
nc

e,
 a

nd
 th

en
 3

00
 m

g 
SC

 e
ve

ry
 o

th
er

 w
ee

k

Sa
fe

ty
 a

nd
 e

ffi
ca

cy
 n

ot
 e

st
ab

-
lis

he
d

O
nl

y 
av

ai
la

bl
e 

in
 

30
0 

m
g/

2 
m

L 
si

ng
le

-d
os

e 
pr

efi
lle

d 
sy

rin
ge

In
cr

ea
se

d 
ris

k 
of

 in
fe

ct
io

n,
 

he
ad

ac
he

, g
as

tro
in

te
sti

na
l 

di
stu

rb
an

ce
s, 

in
je

ct
io

n 
si

te
 

re
ac

tio
ns

B
lo

od
 c

ou
nt

, l
iv

er
 e

nz
ym

es



	 International Journal of Clinical Pharmacy

1 3

two authors (WKC and SWHL) and potentially relevant 
records were retrieved. Any disagreement was resolved 
through a discussion.

Data extraction and quality assessment

Data from eligible studies were extracted independently 
by two authors (WKC and SWHL) using a standardized 
extraction template developed for the study including the 
study designs, eligibility criteria, participants demographics, 
interventions, comparators, efficacy results, safety outcomes 
and other relevant notes from the authors. We subsequently 
assessed the study quality of RCTs using the Cochrane 
Risk of Bias Tool [32]. Any disagreement was resolved 
through discussion among the authors and an adjudicator 
if necessary.

Results

Literature search and quality assessment

Of 301 articles identified, 31 were selected for full text 
review and 11 articles were included in the final qualitative 
analysis (Fig. 1). Four of the trials investigated the effects 
of montelukast in pediatrics with AD (aged 2-16 years) 
[33–36], four trials examined only adult participants [37–40] 
and the remainder three comprised of a mixture of children 
and adults [41–43] (Table 2). These studies included a total 
of 385 participants with sample size ranging from 8 [37] 
to 61 [38] patients. Most studies included both male and 
female participants except one study which recruited only 
male subjects [39]. The protocols duration ranged between 4 
and 20 weeks, with dosages between 4 and 10 mg once daily. 
In general, montelukast 4 or 5 mg was used in pediatric 
subjects while 10 mg was used for adult population. Of the 
eleven RCTs, 9 were placebo-controlled [33–39, 41, 43] and 
two were using active comparators respectively [40, 42]. The 
RCTs were conducted in 9 different countries; Korea [33], 
Qatar [34], Hong Kong [35], United States (two studies) 
[36, 37], Finland [38], Italy (two studies) [39, 40], United 
Kingdom [41], Bangladesh [42] and Denmark [43].

Quality assessment

Only four studies (~ 36%) described the random sequence 
generation and allocation concealment of the studies ade-
quately (Fig. 2) [33–35, 41]. Two included studies (~ 18%) 
had a high risk of participant and personnel blinding as these 
were open label or single-blind studies (Fig. 3) [40, 42]. 
Seven studies (~ 64%) [33–36, 38, 39, 43] did not specify Ta
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how blinding of outcomes was implemented whereas two 
studies (~ 18%) clearly specify the protocol in their meth-
odology [37, 40]. Only two studies (~ 18%) described the 
use of intention-to-treat analysis when evaluating the out-
comes [41, 43]. One study (~ 9%) had been rated high risk 
of attrition and selective in reporting as the authors did not 
report the number of patients completed the study and all the 
pre-specified endpoints measurement respectively [36]. Four 
studies (~ 36%) received funding from the manufacturers of 
montelukast (Fig. 2) [34, 36, 38, 41].

Clinical severity and extent of atopic dermatitis

Of the eleven RCTs included in the review, ten of the stud-
ies utilized scoring system tools to assess the drug response 
in terms of improvement in severity and extent of AD dis-
ease (Table 3) [33, 35–43]. One study conducted by Ehlayel 
et al. [34] assessed the clinical outcome using a surrogate 
endpoint of number of rescue medication required during 
intervention period instead of any clinical scoring tools. 
The scoring systems used by the investigators varied, with 
Severity Scoring of Atopic Dermatitis (SCORAD) being 
the most commonly utilized instrument by the investigators 
(four studies) [33, 39, 40, 42]. The other studies used Six 
Area, Six Sign Atopic Dermatitis (SASSAD) [41], Eczema 
Area and Severity Index (EASI) [43], Investigators’ Global 
Assessment (IGA) rating [36] and Atopic Dermatitis Area 
and Severity Index (ADASI) [37] scores respectively. Pei 
et al. assessed the severity of her study subjects by quan-
tifying the six signs of AD; erythema, edema/population, 

oozing/crusting, excoriation, lichenification and dryness. 
The extent of disease score was evaluated by estimating the 
percentage of body surface area affected by the atopic dis-
ease [35]. Another study carried out by Lehtimaki et al. [38] 
used patient self-reported questionnaires to assess the pri-
mary study outcome.

Montelukast versus placebo

Among the nine placebo-controlled studies, four trials 
[35–37, 39] demonstrated superiority of montelukast com-
pared to placebo in the improvement of at least one clinical 
AD presentation. However, no significant differences were 
noted in the remaining studies. (Table 3) [33, 34, 38, 41, 43] 
In the study by Melamed et al. [36], the author demonstrated 
that montelukast was effective in alleviating the pruritus 
symptom as compared to the other clinical presentations of 
AD. This was similarly noted in two other studies which 
showed montelukast improved the overall clinical signs and 
symptoms of AD when 10 mg was used in adults [37, 39]. 
On the contrary, Pei et al. [35] also demonstrated the efficacy 
of montelukast in the improvement of disease severity such 
as erythema and papulation but not the extent of disease (i.e. 
percentage of body affected by AD).

Montelukast versus active treatment

In the two active-controlled trials [40, 42] both studies uti-
lized topical steroid and oral antihistamines as the active 
comparators. The single blind, parallel study by Capella 

Fig. 1   Flow chart of the study 
selection process
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et al. [40] also examined the use of oral antibiotic (clarithro-
mycin) and hydrating creams, forming a quadruple com-
bined regimen as the active comparator to montelukast 
group. In this study, montelukast is shown to be comparable 
to the quadruple regimen in term of efficacy. Similarly, the 
other open label study by Rahman et al. [42] demonstrated 
that montelukast is superior to the standard regimen of topi-
cal steroid and oral antihistamine.

Surrogate biological markers for severity of AD

Several studies also measured the levels of biological mark-
ers as the secondary outcomes, since they may be useful 
for identifying eosinophil activities in allergic diseases 
[11, 25–27, 33]. There were 3 different markers measured; 
namely the levels of urinary LTE4, eosinophil-derived 
neurotoxin/eosinophilic protein X (EDN/EPX) and eosino-
philic cationic protein (ECP). Jeon et al. [33] reported that 
montelukast at 4–5 mg did not significantly improve the 
urinary markers of LTE4 and eosinophil protein X/eosino-
phil derived neurotoxin (EPX/EDN) in children with atopic 
dermatitis. Melamed et al. [36] reported a similar result 
in which montelukast has no significant effect on urinary 
LTE4. In contrast, Capella et al. [40] showed that montelu-
kast 10 mg once daily significantly reduced the surrogate 
markers of serum ECP and EDN/EPX in adult subjects.

Quality of life (QoL)

Pei et al. [35] assessed the effects of montelukast in regards 
to improvement of QoL using the Children’s Dermatology 
Life Quality Index (CDLQI). In this pilot trial of 15 par-
ticipants, the subjective patient scores for the effect of AD 
on daily living during the interventional phase showed no 
significant differences between both treatment and placebo 
groups throughout the study.

Amount of rescue medication used 
during montelukast treatment period

Four studies [34, 36, 38, 41] reported the amounts of rescue 
medications (topical steroids, oral antihistamines and oral 
antibiotics) required during the treatment periods (Table 3). 
In all the studies, no significant differences in regards to 
amounts of rescue medications used during interventional 
periods were observed in between montelukast treatment 
groups and placebo groups [34, 36, 38, 41].

Safety outcomes of montelukast intervention

Eight studies [33, 35, 36, 39–43] reported the safety outcome 
for montelukast (Table 3). Five of the studies [36, 39, 40, 
42, 43] reported no adverse effects related to montelukast. Ta
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Two studies shown that the drug was well-tolerated by 
the patients throughout the trials [33, 34]. In the remain-
ing one study by Friedmann et al. [41], the author reported 
that there was an event of septicaemia which occurred in 
one of the montelukast treated patients at the end of the 
intervention period, but the patient had a rapid recovery. 
In the same study, another montelukast treated subject suf-
fered from dizzy spells, and subsequently withdrew from 
the trial. Adverse events were otherwise of a fairly mild and 
included headaches, respiratory tract infections and mild 
gastrointestinal disturbances. Investigators of three other 
trials [33, 36, 40] also measured the complete blood count 
(CBC) of the study subjects and found no significant differ-
ences in between treatment and active/placebo groups, sug-
gesting that montelukast did not cause any blood chemistry 
alteration.

Discussions

In this review, we found a total of 11 RCTs which examined 
the effects of montelukast in patients with AD. Overall, we 
noted conflicting results with six studies supporting the use 
of montelukast in AD [35–37, 39, 40, 42] and another five 
trials reporting otherwise [33, 34, 38, 41, 43]. In most of 
the RCTs, montelukast was able to significantly reduce the 
symptoms of pruritus in the patients examined. However, 
no significant differences in other outcomes were noted, 
suggesting the limited efficacy of montelukast in the over-
all amelioration of AD symptoms. Several reasons could 
have contributed to this observation. Firstly, to date, there is 
currently no single gold standard for assessing the disease 
severity of AD. In trials investigating control of atopic der-
matitis, four main domains should be measured by the pri-
mary outcomes which include patient-reported symptoms, 
clinical signs, long-term control and health-related quality 
of life [44]. Without a standardized endpoint measuring 

instrument, interpretation and comparison of outcomes 
between studies had become extremely difficult, precluding 
a meta-analysis. For example, we found that a few studies 
had the SCORAD index as a primary outcome assessment 
[33, 39, 40, 42] while others had used ADASI, SASSAD and 
EASI scoring tools [37, 41, 43]. There is now a recognition 
of the lack of uniformity in disease severity scale and efforts 
are currently underway to standardize these measurement 
[44].

Secondly, most of the studies had a relatively small sam-
ple size with the largest trial of only 61 subjects [38]. Most 
of the studies that demonstrated a positive dose response 
have relatively smaller sample size compared to studies 
with negative results, suggesting the possibility of type II 
errors due to the limited sample size and power. Further-
more, efficacy of montelukast was demonstrated only for a 
specific symptom rather than the whole disease spectrum. 
For instance, in the pilot study by Pei et al. [35] which exam-
ined 15 pediatric subjects, the authors found that despite 
an improvement in severity score, there were no significant 
differences in extent of disease and quality of life between 
the treatment and placebo groups. Similarly, Melamed et al. 
[36], Capella et al. [40] and Rahman et al. [42] only dem-
onstrated that montelukast was able to help in alleviating 
the pruritus symptom but was totally devoid of activity on 
xerosis.

The inconsistent findings may also be due to the differ-
ent degrees of disease severity examined. This may have 
led to studies that investigated more severe AD patients to 
be less likely to obtain favorable findings as compared to 
trials involving only mild to moderate AD subjects. Several 
studies had also allowed the use of concomitant medica-
tions such as antihistamines, antibiotics and topical steroids 
which could have resulted in more favorable results for the 
montelukast group [35–37, 40].

In order to evaluate the potential of montelukast as a ster-
oid sparing agent or adjunct therapy, several studies also 

Fig. 2   Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included studies
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assessed the number of rescue medications used by partici-
pants during intervention periods [34, 36, 38, 41]. The most 
common rescue medications used were oral antihistamine, 
systemic antibiotics and topical corticosteroid creams, but 
none of the studies reported any significant reduction in the 
use of concomitant rescue medications. Analysis of out-
comes from studies which reported safety data showed that 
montelukast was well tolerated, [33, 35] with some RCTs 
even reported that no adverse drug effects were observed 
in the study subjects [36, 39, 40]. Similarly, no clinically 
relevant differences in laboratory adverse events, including 
transaminase elevations were reported [33, 36, 40] and this 

concurs with a recent review by Storm et al. [45]. Taken 
together, these results provide very little evidence that mon-
telukast is useful as either a mono-therapy or as an adjunct 
to AD treatment.

Results of this study suggest that at the moment, there 
is very little evidence to support the use of montelukast in 
AD. In fact, to date, only cyclosporine and dupilumab are 
approved for short-term treatment of severe refractory AD 
in United States and many European countries, with the 
other steroid sparing immunosuppressive agents being used 
off-label. In 2014, Garritzen et al. [46] published a medi-
cal chart review evaluating the effectiveness and safety of 
various immunosuppressive agents during 10-year treatment 
in a total of 334 AD adult patients and found that cyclo-
sporine represented the first choice of systemic therapy; 
however, severe adverse events were often reasons for its 
discontinuation as well. Dupilumab was a recent licensed 
and approved biologic to be used for moderate-to-severe AD 
patients. However, due to the high cost of biologic therapy, 
dupilumab is not widely accessible to patients. As such, 
pharmacists as the drug experts can act as gatekeepers to 
ensure the judicious use of drugs. They can also act as a 
focal point of information to allay patients’ fear concerning 
the safety of many pharmacotherapies used to treat AD.

Pharmacist, as primary care providers are an ideal posi-
tion to help support patients with AD and their family mem-
bers as they are often the first point of care to seek for medi-
cal help [46]. Having often cultivated a good rapport with 
their patients, they can assess their patients’ understanding 
towards their disease and reinforce non-pharmacological 
treatments and eventually, ensure patient compliance. Some 
of the key topics could include highlighting educating on 
the goals of therapy and understanding triggers and when to 
avoid. In addition, they could also reinforce the importance 
of basic skin care practices such regular use of moisturis-
ers as well as safety of topical corticosteroids when used 
appropriately.

This study has several limitations. Firstly, as with most 
systematic reviews, there are possibilities that some pub-
lished or unpublished studies were not identified. To mini-
mize this, we also searched for grey literature and checked 
the reference list of articles found. Most of the trials had 
only a very small sample size, and were of low quality, 
which had limited our ability to draw firm conclusions. As 
such, further randomized-placebo-controlled studies with 
larger populations, longer study duration and consideration 
of other confounding factors including concomitant use of 
traditional and complementary medicines are warranted to 
further investigate the efficacy of montelukast in the treat-
ment of atopic dermatitis.

Fig. 3   Risk of bias summary: review authors’ judgements about each 
risk of bias item for each included study
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Conclusion

Results of this study suggest that despite a favorable safety 
profile, there is limited efficacy evidence to suggest the off-
label use of montelukast in treating atopic dermatitis, regard-
less of its severity. Longer duration studies involving larger 
groups of patients with well-defined study designs are war-
ranted to obtain a more valid and reliable measurement of 
intervention effects. Until then, the more conventional treat-
ments of optimal skin hydration and infection control remain 
the mainstay of AD management regardless of its severity.
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