
1Chen X, et al. BMJ Open 2018;8:e019607. doi:10.1136/bmjopen-2017-019607

Open Access�

Chemical peels for acne vulgaris: a 
systematic review of randomised 
controlled trials

Xiaomei Chen,1 Sheng Wang,1 Ming Yang,2 Li Li1

To cite: Chen X, Wang S, 
Yang M, et al.  Chemical peels 
for acne vulgaris: a systematic 
review of randomised 
controlled trials. BMJ Open 
2018;8:e019607. doi:10.1136/
bmjopen-2017-019607

►► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http://​dx.​doi.​
org/​10.​1136/​bmjopen-​2017-​
019607). 

Received 13 September 2017
Revised 14 March 2018
Accepted 5 April 2018

1Department of Dermatology 
& Venereology, West China 
Hospital, Sichuan University, 
Chengdu, China
2The Center of Gerontology and 
Geriatrics, West China Hospital, 
Sichuan University, Chengdu, 
China

Correspondence to
Dr Li Li;  
​hxskincos2017@​qq.​com

Research

Abstract
Objective  We evaluated current evidence from 
randomised controlled trials (RCTs) regarding the 
effectiveness of chemical peeling for treating acne 
vulgaris.
Methods  Standard Cochrane methodological procedures 
were used. We searched MEDLINE, Cochrane Central 
Register of Controlled Trials and EMBASE via OvidSP 
through April 2017. Reviewers independently assessed 
eligibility, risk of bias and extracted data.
Results  Twelve RCTs (387 participants) were included. 
Effectiveness was not significantly different: trichloroacetic 
acid versus salicylic acid (SA) (percentage of total 
improvement: risk ratio (RR) 0.89; 95% CI 0.73 to 1.10), 
glycolic acid (GA) versus amino fruit acid (the reduction of 
inflammatory lesions: mean difference (MD), 0.20; 95% CI 
−3.03 to 3.43), SA versus pyruvic acid (excellent or good 
improvement: RR 1.11; 95% CI 0.73 to 1.69), GA versus 
SA (good or fair improvement: RR 1.00; 95% CI 0.85 to 
1.18), GA versus Jessner’s solution (JS) (self-reported 
improvements: RR 1.00; 95% CI 0.44 to 2.26), and 
lipohydroxy acid versus SA (reduction of non-inflammatory 
lesions: 55.6%vs48.5%, p=0.878). Combined SA and 
mandelic acid peeling was superior to GA peeling 
(percentage of improvement in total acne score: 
85.3%vs68.5%, p<0.001). GA peeling was superior to 
placebo (excellent or good improvement: RR 2.30; 95% CI 
1.40 to 3.77). SA peeling may be superior to JS peeling 
for comedones (reduction of comedones: 53.4%vs26.3%, 
p=0.001) but less effective than phototherapy for pustules 
(number of pustules: MD −7.00; 95% CI −10.84 to −3.16).
Limitations  The methodological quality of the included 
RCTs was very low to moderate. Meta-analysis was not 
possible due to the significant clinical heterogeneity across 
studies.
Conclusion  Commonly used chemical peels appear to be 
similarly effective for mild-to-moderate acne vulgaris and 
well tolerated. However, based on current limited evidence, 
a robust conclusion cannot be drawn regarding any 
definitive superiority or equality among the currently used 
chemical peels. Well-designed RCTs are needed to identify 
optimal regimens.

Introduction 
Acne is one of the most common skin disor-
ders and is prevalent in most ethnic popula-
tions.1 Acne affects 85%–90% of adolescents 
and may persist into adulthood.2 3 Acne 

vulgaris can negatively affect an individual’s 
appearance and self-esteem, thereby causing 
anxiety, depression, poor quality of life and 
even suicidal thought.1 2 Skin lesions of acne 
vulgaris are classified as either non-inflamma-
tory (comedones) or inflammatory (papules, 
pustules, nodules and cysts). Acne vulgaris 
treatments include systemic therapies (oral 
antibiotics and retinoid), topical therapies 
(benzoyl peroxide) and physical modalities 
(laser therapy and chemical peeling).

Chemical peeling is a skin resurfacing 
procedure commonly used for facial rejuve-
nation and aesthetics.3 It causes a manage-
able injury to the skin, thus resulting in 
subsequent regeneration of a new epidermal 
layer of the dermal tissues.4 The injury depth 
is determined by the concentration of acid 
used, and by the type of vehicle, buffering and 
duration of skin contact. Therefore, chemical 
peels are classified as superficial (destroying 
the epidermis), moderate (destroying the 
papillary dermis and upper reticular dermis) 
or deep (destroying part or all of the mid-re-
ticular dermis).5 Although often used to treat 
acne, chemical peeling is also widely used as a 
cosmetic treatment for melasma, photoaging 
and lentigines.5 Superficial peels are gener-
ally used for acne vulgaris, whereas deep peels 
are used to treat acne scars. Commonly used 
agents for chemical peels are summarised in 
table 1.

Strengths and limitations of this study

►► This review followed the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses proto-
cols and Cochrane methodological procedures.

►► Twelve randomised controlled trials (RCTs) with 387 
participants were included.

►► The methodological quality of the included RCTs 
was very low to moderate.

►► A meta-analysis cannot be performed due to the sig-
nificant heterogeneity across the RCTs.
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The exact pathogenesis of acne vulgaris remains 
unclear. However, the proliferation of Propionibacterium 
acnes, increased levels of inflammatory cytokines and 
sebum production, and follicular hyperkeratinisation are 
involved.3 Chemical peels have antibacterial, anti-inflam-
matory, keratolytic and comedolytic effects, and they can 
reduce sebum production. Therefore, chemical peels 
have been widely used to treat acne vulgaris, either as a 
supplementary therapy or as a maintenance therapy.3 5 6

Despite their wide application, evidence regarding the 
effectiveness of chemical peels in the treatment of acne 
vulgaris is limited. A 2016 recommendation for the treat-
ment of acne vulgaris indicated that chemical peels were 
supported by level B evidence, namely, ‘inconsistent or 
limited-quality patient-oriented evidence’.7 This recom-
mendation was based on the evaluation of two trials8 9 and 
a previously published guideline,6 and it only included 
research from the PubMed and the Cochrane Library 
databases, from May 2006 to September 2014. Therefore, 
potential evidence from other important medical data-
bases was possibly omitted. In addition, new randomised 
controlled trials (RCTs) were performed after September 
2014.9–16 Thus, we performed a systematic review to 
summarise current evidence regarding the effectiveness 
of chemical peeling for acne vulgaris and to evaluate the 
validity of the aforementioned recommendations.

Methods
Systematic search of the literature
This review was performed according to the guidelines 
for the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA)17 protocols  and the Stan-
dard Cochrane methodological procedures.18 The 
following databases were searched until 25  April 2017, 

using the strategy summarised in online  supplementary 
table 1: MEDLINE via OvidSP (from 1946), EMBASE via 
OvidSP (from 1974) and the Cochrane Central Register 
of Controlled Trials (CENTRAL) 2017, issue 4.

We also hand-searched all bibliographies of the 
included and excluded studies and previous systematic 
reviews to identify further relevant trials.

Inclusion and exclusion criteria
We included all RCTs addressing any chemical peel 
(compared with placebo or any other treatment) for 
the treatment of acne vulgaris in any study population. 
Studies that recruited patients with sequelae of acne such 
as postinflammatory dyschromia or scarring, evaluated 
the combined effects of chemical agents and other thera-
pies such as laser therapy, were quasi-RCTs and were not 
published in English were excluded.

Selection of studies
Two authors (XC and MY) independently reviewed the 
titles and abstracts identified from the searches and 
selected possible relevant studies. After reviewing the 
full text of these studies, the two authors independently 
decided on which studies to include and exclude and 
documented the reasons for exclusion. Any discrepancy 
in the selection was resolved through discussion.

Data extraction
Two authors (XC and MY) independently extracted the 
information from the included studies using the ‘charac-
teristics of included studies form’ recommended by the 
Cochrane Handbook for Systematic Review of Interven-
tions.18 Another author (WS) verified and compared the 
data-extraction forms.

Assessment of the risk of bias in included trials
Two authors (XC and MY) independently evaluated 
the risk of bias in the included trials using the methods 
recommended by the Cochrane Handbook for Systematic 
Review of Interventions.18 Discrepancies were resolved 
through discussion. The Cochrane risk of bias for each 
included trial was classified as low, high or unclear.

Measure of treatment effects
Dichotomous outcomes (such as the percentage of mean-
ingful improvement in the total number of lesions) were 
reported, when possible, as risk ratios (RRs), with the 
associated 95% CIs. Continuous outcomes (such as the 
number of inflammatory lesions) were reported as the 
mean difference (MD), with the associated 95% CI.

Heterogeneity and data synthesis
Significant clinical heterogeneity across the included 
RCTs was identified. Specifically, the skin type of partic-
ipants, interventions (eg, the type, concentration and 
regimen of chemical peeling agents) and outcome 
measurements were all significantly different across the 
included RCTs. Therefore, it was not possible to merge 
data from different trials to perform a meta-analysis.

Table 1  The abbreviations of commonly used chemical 
peels for acne vulgaris4–6 26–28

Chemical peels Abbreviations

α-Hydroxy acid AHA

 ��� Amino fruit acid AFA

 ��� Glycolic acid GA

 ��� Mandelic acid MA

 ��� Tartaric acid TA

β-Hydroxy acid BHA

 ��� Salicylic acid SA

Azelaic acid AZA

Lipohydroxy acid LHA

Jessner’s solution* JS

Pyruvic acid PA

Retinoic acid RA

Trichloroacetic acid TCA

*Jessner’s solution is a premixed formula containing 14% salicylic 
acid, 14% lactic acid and 14% resorcinol.

https://dx.doi.org/10.1136/bmjopen-2017-019607
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Patient and public involvement
Patients and public were not involved.

Results
Description of studies
After removing duplicates, we identified 605 articles 
during the initial search. Of these, 586 were discarded 
after screening the titles and abstracts, leaving 19 
studies for full review. Another 7 of the 19 studies were 
excluded after this review. The reasons for exclusion 
are summarised in online  supplementary table 2. Our 
final analysis included 12 RCTs, providing data from 387 
participants. The PRISMA diagram for study selection 

is presented in figure  1. Relevant characteristics of the 
included RCTs are summarised in table 2.

Risk of bias in included studies
The methodological quality of included RCTs was gener-
ally low to moderate; however, in some cases, it was very 
low. The risk of bias in each included study is shown in 
figure  2, with the percentage of each risk of bias item 
across studies summarised in figure 3.

Effects of interventions
Due to significant differences across studies with regard 
to interventions (different chemical peels and regimens), 
outcomes and follow-up durations, data from the different 
studies could not be combined to perform a meta-analysis. 

Figure 1  Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram of the study flow.

https://dx.doi.org/10.1136/bmjopen-2017-019607


4 Chen X, et al. BMJ Open 2018;8:e019607. doi:10.1136/bmjopen-2017-019607

Open Access�

Ta
b

le
 2

 
S

um
m

ar
y 

of
 r

el
ev

an
t 

ch
ar

ac
te

ris
tic

s 
of

 in
cl

ud
ed

 s
tu

d
ie

s

S
tu

d
ie

s
P

ub
lic

at
io

n 
ye

ar
S

tu
d

y 
d

es
ig

n
C

o
un

tr
y

S
am

p
le

 
si

ze
W

o
m

en
(%

)
Fi

tz
p

at
ri

ck
 

sk
in

 t
yp

e
A

cn
e 

se
ve

ri
ty

In
te

rv
en

ti
o

ns
M

ai
n 

o
ut

co
m

es
Fo

llo
w

-u
p

 
(w

ee
ks

)

A
b

d
el

 e
t 

al
10

20
15

S
in

gl
e-

ce
nt

re
, 

d
ou

b
le

-b
lin

d
, s

p
lit

-
fa

ce
 R

C
T.

E
gy

p
t

20
85

III
, I

V,
 V

M
ild

 t
o 

m
od

er
at

e
25

%
 T

C
A

 v
er

su
s 

30
%

 S
A

 (i
n 

hy
d

ro
et

ha
no

lic
 

ve
hi

cl
e)

►
►

P
er

ce
nt

ag
e 

of
 t

ot
al

/g
oo

d
/f

ai
r/

p
oo

r i
m

p
ro

ve
m

en
t 

in
 t

ot
al

 le
si

on
s.

►
►

P
er

ce
nt

ag
e 

of
 t

ot
al

/g
oo

d
/f

ai
r/

p
oo

r i
m

p
ro

ve
m

en
t 

in
 n

on
-i

nfl
am

m
at

or
y 

le
si

on
s.

►
►

P
er

ce
nt

ag
e 

of
 t

ot
al

/g
oo

d
/f

ai
r/

p
oo

r i
m

p
ro

ve
m

en
t 

in
 in

fla
m

m
at

or
y 

le
si

on
s.

►
►

R
ed

uc
tio

n 
of

 le
si

on
 c

ou
nt

s.
►

►
A

d
ve

rs
e 

ev
en

ts
.

10

A
lb

a 
et

 a
l11

20
17

S
in

gl
e-

ce
nt

re
, 

si
ng

le
-b

lin
d

 R
C

T.
B

ra
zi

l
22

41
II,

 II
I, 

IV
, V

I
M

ild
 t

o 
m

od
er

at
e

10
%

 S
A

 (i
n 

cr
ea

m
 g

el
) v

er
su

s 
p

ho
to

th
er

ap
y

►
►

C
om

ed
on

e 
co

un
ts

.
►

►
P

ap
ul

e 
co

un
ts

.
►

►
P

us
tu

le
 c

ou
nt

s.

10

B
ae

 e
t 

al
12

20
13

S
in

gl
e-

ce
nt

re
, 

si
ng

le
-b

lin
d

, s
p

lit
-

fa
ce

 R
C

T.

K
or

ea
13

0
III

 o
r 

IV
M

ild
 t

o 
m

od
er

at
e

30
%

 S
A

 v
er

su
s 

JS
►

►
N

um
b

er
 o

f n
on

-i
nfl

am
m

at
or

y 
le

si
on

s.
►

►
N

um
b

er
 o

f i
nfl

am
m

at
or

y 
le

si
on

s.
►

►
S

el
f-

re
p

or
te

d
 g

oo
d

/m
od

er
at

e/
m

ild
/

no
 im

p
ro

ve
m

en
t 

in
 a

ll 
le

si
on

s.
►

►
A

d
ve

rs
e 

ev
en

ts
.

8

D
ay

al
 e

t 
al

13
20

17
S

in
gl

e-
ce

nt
re

, 
si

ng
le

-b
lin

d
 R

C
T.

In
d

ia
40

35
N

/A
M

ild
 t

o 
m

od
er

at
e

30
%

 S
A

 v
er

su
s 

JS
.

►
►

C
om

ed
on

e 
co

un
ts

.
►

►
O

ve
ra

ll 
p

er
ce

nt
ag

e 
d

ec
re

as
e 

in
 m

ea
n 

co
m

ed
on

e 
co

un
ts

.
►

►
P

ap
ul

e 
co

un
ts

.
►

►
O

ve
ra

ll 
p

er
ce

nt
ag

e 
d

ec
re

as
e 

in
 m

ea
n 

p
ap

ul
e 

co
un

ts
.

►
►

P
us

tu
le

 c
ou

nt
s.

►
►

O
ve

ra
ll 

p
er

ce
nt

ag
e 

d
ec

re
as

e 
in

 m
ea

n 
p

us
tu

le
 c

ou
nt

s.
►

►
M

A
S

.
►

►
P

er
ce

nt
ag

e 
d

ec
re

as
e 

in
 m

ea
n 

M
A

S
.

►
►

P
er

ce
nt

ag
e 

of
 g

oo
d

/f
ai

r/
p

oo
r 

re
sp

on
se

.
►

►
A

d
ve

rs
e 

ev
en

ts
.

12

E
I R

ef
ae

i e
t 

al
14

20
15

S
in

gl
e-

ce
nt

re
, 

op
en

-l
ab

el
 R

C
T.

E
gy

p
t

40
80

I, 
II,

 II
I, 

IV
M

ild
 t

o 
ve

ry
 

se
ve

re
20

%
 S

A
+

10
%

 M
A

 (i
n 

et
hy

l a
lc

oh
ol

 v
eh

ic
le

) 
ve

rs
us

 3
5%

 G
A

 (i
n 

d
is

til
le

d
 w

at
er

)

►
►

C
om

ed
on

e 
co

un
ts

.
►

►
P

ap
ul

e 
co

un
ts

.
►

►
P

us
tu

le
 c

ou
nt

s.
►

►
P

er
ce

nt
ag

e 
of

 im
p

ro
ve

m
en

t i
n 

co
m

ed
on

es
/

p
ap

ul
es

/p
us

tu
le

s/
th

e 
to

ta
l a

cn
e 

sc
or

e.
►

►
A

d
ve

rs
e 

ev
en

ts
.

20

Ilk
nu

r 
et

 a
l8

20
10

S
in

gl
e-

ce
nt

re
, 

si
ng

le
-b

lin
d

, s
p

lit
-

fa
ce

 R
C

T.

Tu
rk

ey
30

N
/A

II,
 II

I
M

ild
 t

o 
m

od
er

at
e

G
A

 (f
ro

m
 2

0%
 t

o 
70

%
) v

er
su

s 
A

FA
 

(fr
om

 2
0%

 t
o 

60
%

)

►
►

N
on

-i
nfl

am
m

at
or

y 
le

si
on

 c
ou

nt
s.

►
►

In
fla

m
m

at
or

y 
le

si
on

 c
ou

nt
s.

►
►

P
at

ie
nt

s’
 c

ho
ic

e 
fo

r 
fu

tu
re

 t
re

at
m

en
t.

►
►

A
d

ve
rs

e 
ev

en
ts

.

24 C
on

tin
ue

d



5Chen X, et al. BMJ Open 2018;8:e019607. doi:10.1136/bmjopen-2017-019607

Open Access

S
tu

d
ie

s
P

ub
lic

at
io

n 
ye

ar
S

tu
d

y 
d

es
ig

n
C

o
un

tr
y

S
am

p
le

 
si

ze
W

o
m

en
(%

)
Fi

tz
p

at
ri

ck
 

sk
in

 t
yp

e
A

cn
e 

se
ve

ri
ty

In
te

rv
en

ti
o

ns
M

ai
n 

o
ut

co
m

es
Fo

llo
w

-u
p

 
(w

ee
ks

)

Ja
ffa

ry
 e

t 
al

15
20

16
M

ul
ti-

ce
nt

re
, 

si
ng

le
-b

lin
d

 R
C

T.
Ir

an
86

92
N

/A
M

ild
 t

o 
m

od
er

at
e

30
%

 S
A

 (i
n 

al
co

ho
l 

ve
hi

cl
e)

 v
er

su
s 

50
%

 P
A

 (i
n 

hy
d

ro
 

al
co

ho
lic

 v
eh

ic
le

)

►
►

C
om

ed
on

e 
co

un
ts

.
►

►
P

ap
ul

e 
co

un
ts

.
►

►
P

us
tu

le
 c

ou
nt

s.
►

►
P

er
ce

nt
ag

e 
of

 e
xc

el
le

nt
/g

oo
d

/f
ai

r/
p

oo
r i

m
p

ro
ve

m
en

t 
of

 a
ll 

le
si

on
s.

►
►

A
cn

e 
S

ev
er

ity
 In

d
ex

.
►

►
P

er
ce

nt
ag

e 
of

 p
at

ie
nt

 s
at

is
fa

ct
io

n.
►

►
A

d
ve

rs
e 

ev
en

ts
.

8

K
am

in
ak

a 
et

 
al

16
20

14
S

in
gl

e-
ce

nt
re

, 
d

ou
b

le
-b

lin
d

, s
p

lit
-

fa
ce

 R
C

T.

Ja
p

an
25

64
N

/A
M

od
er

at
e 

to
 

se
ve

re
40

%
 G

A
 v

er
su

s 
p

la
ce

b
o 

(h
yd

ro
ch

lo
ric

 
ac

id
 in

 p
ol

ye
th

yl
en

e 
gl

yc
ol

 v
eh

ic
le

)

►
►

N
on

-i
nfl

am
m

at
or

y 
le

si
on

 c
ou

nt
s.

►
►

In
fla

m
m

at
or

y 
le

si
on

 c
ou

nt
s.

►
►

To
ta

l l
es

io
n 

co
un

ts
.

►
►

P
er

ce
nt

ag
e 

of
 e

xc
el

le
nt

/g
oo

d
/f

ai
r/

b
ad

 im
p

ro
ve

m
en

t 
in

 a
ll 

le
si

on
s.

►
►

B
io

en
gi

ne
er

in
g 

m
ea

su
re

m
en

ts
.

►
►

A
d

ve
rs

e 
ev

en
ts

.

10

K
es

sl
er

 e
t 

al
19

20
08

S
in

gl
e-

ce
nt

re
, 

d
ou

b
le

-b
lin

d
, s

p
lit

-
fa

ce
 R

C
T.

U
S

A
20

65
N

/A
M

ild
 t

o 
m

od
er

at
e

30
%

 G
A

 v
er

su
s 

30
%

 
S

A
►

►
M

ea
n 

nu
m

b
er

 o
f a

ll 
le

si
on

s.
►

►
R

ed
uc

tio
n 

of
 a

ll 
le

si
on

s.
►

►
P

er
ce

nt
ag

e 
of

 g
oo

d
/f

ai
r/

p
oo

r 
im

p
ro

ve
m

en
t 

in
 a

ll 
le

si
on

s.
►

►
S

el
f-

re
p

or
te

d
 o

ve
ra

ll 
im

p
ro

ve
m

en
t.

►
►

A
d

ve
rs

e 
ev

en
ts

.

20

K
im

 e
t 

al
20

19
99

S
in

gl
e-

ce
nt

re
, 

si
ng

le
-b

lin
d

, s
p

lit
-

fa
ce

 R
C

T.

K
or

ea
26

84
.6

III
, I

V
M

ild
 t

o 
m

od
er

at
e

70
%

 G
A

 v
er

su
s 

JS
 

(re
so

rc
in

ol
, s

al
ic

yl
ic

 
ac

id
, l

ac
tic

 a
ci

d
 in

 
et

ha
no

l)

►
►

P
er

ce
nt

ag
e 

of
 p

at
ie

nt
s 

w
ho

 a
ch

ie
ve

d
 

im
p

ro
ve

m
en

t 
in

 a
cn

e 
sc

or
es

 o
f 0

.5
 o

r 
m

or
e.

►
►

S
el

f-
re

p
or

te
d

 o
ve

ra
ll 

im
p

ro
ve

m
en

t.
►

►
P

at
ie

nt
s’

 c
ho

ic
e 

fo
r 

fu
tu

re
 t

re
at

m
en

t.
►

►
A

d
ve

rs
e 

ev
en

ts
.

8

Le
he

ta
21

20
09

S
in

gl
e-

ce
nt

re
, 

si
ng

le
-b

lin
d

, R
C

T.
E

gy
p

t
45

N
/A

II,
 II

I, 
IV

M
ild

 t
o 

m
od

er
at

e
20

%
 T

C
A

 v
er

su
s 

P
D

L
►

►
A

cn
e 

se
ve

rit
y 

sc
or

e.
►

►
M

ea
n 

re
m

is
si

on
 p

er
io

d
.

►
►

P
er

ce
nt

ag
e 

of
 m

ar
ke

d
/m

od
er

at
e 

re
sp

on
se

.
►

►
S

el
f-

re
p

or
te

d
 c

os
t-

ef
fe

ct
iv

en
es

s 
ra

tio
.

►
►

A
d

ve
rs

e 
ev

en
ts

.

48

Le
ve

sq
ue

 
et

 a
l9

20
11

S
in

gl
e-

ce
nt

re
, 

op
en

-l
ab

el
, s

p
lit

-
fa

ce
 R

C
T.

U
S

A
20

95
N

/A
N

/A
LH

A
 (5

%
 o

r 
10

%
) 

ve
rs

us
 S

A
 (2

0%
 o

r 
30

%
)

►
►

R
ed

uc
tio

n 
of

 n
on

-i
nfl

am
m

at
or

y 
le

si
on

s.
►

►
In

fla
m

m
at

or
y 

le
si

on
 c

ou
nt

s.
►

►
G

lo
b

al
 a

cn
e 

as
se

ss
m

en
t.

►
►

A
d

ve
rs

e 
ev

en
ts

.

14

A
FA

, a
m

in
o 

fr
ui

t 
ac

id
; G

A
, g

ly
co

lic
 a

ci
d

; J
S

, J
es

sn
er

’s
 s

ol
ut

io
n;

 L
H

A
, l

ip
oh

yd
ro

xy
 a

ci
d

; M
A

, m
an

d
el

ic
 a

ci
d

; M
A

S
, M

ic
ha

el
so

n 
A

cn
e 

S
co

re
; N

/A
, n

ot
 a

va
ila

b
le

; P
A

, p
yr

uv
ic

 a
ci

d
; P

D
L,

 p
ul

se
d

 d
ye

 
la

se
r;

 R
C

T,
 r

an
d

om
is

ed
 c

on
tr

ol
le

d
 t

ria
l; 

S
A

, s
al

ic
yl

ic
 a

ci
d

: T
C

A
, t

ric
hl

or
oa

ce
tic

 a
ci

d
.

Ta
b

le
 2

 
C

on
tin

ue
d

 



6 Chen X, et al. BMJ Open 2018;8:e019607. doi:10.1136/bmjopen-2017-019607

Open Access�

We identified a total of eight different chemical peels and 
grouped the data into 11 comparisons.

Comparison 1: trichloroacetic acid peel versus salicylic acid peel
One RCT (20 participants, split-face comparison) 
compared 25% trichloroacetic acid (TCA; every 2 
weeks, four sessions) to 30% salicylic acid (SA; every 2 
weeks, four sessions) for the treatment of mild-to-mod-
erate acne vulgaris. Skin lesions significantly improved, 

from baseline, in both treatment groups, with no signif-
icant difference between TCA and SA in terms of the 
percentage of total improvement for all lesions (85% vs 
95%; RR 0.89; 95% CI 0.73 to 1.10), for non-inflammatory 
lesions (80% vs 70%; RR 1.14; 95% CI 0.80 to 1.64) and 
for inflammatory lesions (80% vs 85%; RR 0.94; 95% CI 
0.71 to 1.25).10

Adverse events
No adverse event was identified for the SA peel. For the 
TCA peel, four patients (20%) reported hyperpigmenta-
tion that lasted for 3–4 weeks.10

Comparison 2: SA peel versus phototherapy
One RCT (22 participants) compared 10% SA (once every 
week, 10 sessions) to phototherapy (once every week, 10 
sessions). Both interventions significantly improved acne 
lesions, with no significant difference between the two 
interventions in terms of the reduction in the number of 
comedones (MD 2.00; 95% CI −3.67 to 7.67) and papules 
(MD −1.00; 95% CI −4.40 to 2.40). However, the SA peel 
did not reduce the number of pustules to the same extent 
as phototherapy (MD −7.00; 95% CI −10.84 to −3.16).11

Adverse events
No information regarding adverse effects was reported.11

Comparison 3: SA peel versus Jessner’s solution peel
Two RCTs compared SA with Jessner’s solution (JS) 
peels.12 13 Because of significant differences in the treat-
ment regimen, measured outcomes and follow-up dura-
tion, data from these two studies could not be combined 
for analysis.

One RCT (13 patients, split-face comparison) 
compared 30% SA (every 2 weeks, three sessions) to 
JS (every 2 weeks, three sessions).12 The authors stated 
that SA ‘seemed to be more effective than’ JS for the 
treatment of non-inflammatory lesions. However, rele-
vant data supporting this conclusion were not clearly 
described. Furthermore, the authors reported that 
both SA and JS were effective in reducing inflammatory 
lesions; however, they did not compare the effects of SA 
and JS on this outcome.

Another RCT (40 patients) also compared 30% SA 
(every 2 weeks, six sessions) with JS (every 2 weeks, six 
sessions).13 SA was superior to JS in terms of overall 
percentage decrease in the mean number of comedones 
(53.4% and 26.3%, respectively, p=0.001), with equivalent 
outcomes for papules (71.0% and 61.5%, respectively, 
p=0.870) and pustules (70.3% and 76.7%, respectively, 
p=0.570). The proportional decreases in the mean 
Michaelson Acne Score, before and after treatment, were 
greater for SA than for JS (60.4% and 34.1%, respectively, 
p=0.002).

Adverse events
Initial burning sensations, postpeeling erythema and 
mild scaling were common symptoms that were compa-
rable for the SA and JS groups.13 One patient reported 

Figure 2  Risk of bias summary for each study.
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intense scaling on the side that was treated with SA.12 
There was no report of hyperpigmentation.

Dayal et al reported that SA and JS were both well toler-
ated, although SA induced more burning and stinging 
sensation (65% and 45%, respectively; RR 2.27; 95% CI 
0.64 to 8.11; non-significant between-group difference).13 
However, postpeeling erythema was less common in the 
SA group than in the JS group (20% and 30%, respec-
tively; RR 0.58; 95% CI 0.14 to 2.50; non-significant 
between-group difference). Hyperpigmentation was 
rare in both groups (5% and 15%, respectively; RR 0.30; 
95% CI 0.30 to 3.15).

Comparison 4: SA plus mandelic acid peel versus glycolic acid peel
One RCT (40 patients) compared 20% SA plus 10% 
mandelic acid (MA; every 2 weeks, six sessions) with 
35% glycolic acid (GA; every 2 weeks, six sessions).14 The 
combination of SA and MA was superior to GA in terms of 
the percentage of improvement, from baseline, in come-
dones (90.2% and 35.9%, respectively, p<0.05), papules 
(81.7% and 77.8%, respectively, p=0.006) and pustules 
(85.4% and 75.7%, respectively, p<0.001), as well as in the 
total acne score (85.3% and 68.5%, respectively, p<0.001).

Adverse events
There was no significant difference between these two 
intervention groups in terms of burning or stinging sensa-
tions (20% and 10%, respectively; RR 2.00; 95% CI 0.41 
to 9.71), skin dryness (15% and 10%, respectively; RR 
1.50; 95% CI 0.28 to 8.04) and acne flare-up (10% each; 
RR 1.00; 95% CI 0.16 to 6.42). However, the combination 
of SA and MA induced more visible desquamation than 
GA (80% and 40%, respectively; RR 2.00; 95% CI 1.12 to 
3.57).

Comparison 5: GA peel versus amino fruit acid peel
One RCT (30 patients, split-face comparison) compared 
GA (at concentrations of 20%, 35%, 50% and 70%; every 
2 weeks, 12 sessions) with amino fruit acid (AFA; at similar 
concentrations of 20%, 30%, 40%, 50% and 60%; every 
2 weeks, 12 sessions).8 Both peeling agents significantly 
improved acne lesions and had comparable effectiveness 

in reducing the number of non-inflammatory lesion 
counts (MD 2.35; 95% CI −18.66 to 23.36), the reduction 
of inflammatory lesions (MD 0.20; 95% CI −3.03 to 3.43) 
and patient’s choice of future treatment (GA 45.8%; AFA 
54.2%; RR 0.85; 95% CI 0.48 to 1.50).

Adverse events
All patients reported erythema at least once for both peels 
during the follow-up period. Oedema was more common 
for GA than for AFA (91.7% and 50%, respectively; RR 
1.83; 95% CI 1.21 to 2.78).8 The incidence of frosting was 
comparable for both GA and AFA peels (29.2% vs 16.7%, 
respectively; RR 1.75; 95% CI 0.59 to 5.21). Of note, all 
patients reported discomfort that negatively affected daily 
life with the GA peel.

Comparison 6: SA peel versus pyruvic acid peel
One RCT (86 patients) compared 30% SA (every 2 weeks, 
five sessions) with 50% pyruvic acid (PA; every 2 weeks, 
five sessions).15 The two peels had similar effects for 
reducing comedones (MD 7.45; 95% CI −18.46 to 33.36), 
papules (MD −0.20; 95% CI −5.36 to 4.96) and pustules 
(MD −1.03; 95% CI −2.01 to 0.05). The achievement of an 
excellent or good improvement in all lesions was compa-
rable for both SA and PA peels (66.7% and 60%, respec-
tively; RR 1.11; 95% CI 0.73 to 1.69).15

Adverse events
Burning sensations were very common (>85%) for both 
peels. The incidences of scaling, erythema and itching 
were also reported to be comparable (with no data 
presented). Hyperpigmentation was rare and comparable 
for the SA and PA peels (11.1% and 8%, respectively; RR 
1.39; 95% CI 0.25 to 7.64).

Comparison 7: GA peel versus placebo
One RCT (25 patients, split-face comparison) compared 
40% GA (every 2 weeks, five sessions) with a placebo (every 
2 weeks, five sessions).16 GA was significantly superior to 
the placebo for reducing the number of non-inflamma-
tory lesions (no data available, p<0.01), inflammatory 
lesions (no data available, p<0.01) and total lesions (no 

Figure 3  Risk of bias summary graph for all included studies.
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data available, p<0.01).16 The achievement of excellent or 
good improvement in all lesions was also superior for GA 
than for the placebo (92% vs 40%, respectively; RR 2.30; 
95% CI 1.40 to 3.77).

Adverse events
The authors reported that most patients experienced 
‘transient post-treatment mild erythema that lasted a few 
minutes at most’ but no supporting data were presented.16 
Mild dryness was less common in the GA group than in 
the placebo group (28% and 100%, respectively; RR 0.29; 
95% CI 0.16 to 0.54); however, the incidence of scaling 
was comparable between the groups (16% and 12%, 
respectively; RR 1.33; 95% CI 0.33 to 5.38). A flare-up 
rate of 12% was reported for GA, whereas no flare-up was 
reported for the placebo, although this difference was 
not significant (RR 7.00; 95% CI 0.38 to 128.87).

Comparison 8: GA peel versus SA peel
One RCT (20 patients, split-face comparison) compared 
30% GA (every 2 weeks, six sessions) with 30% SA (every 
2 weeks, six sessions).19 Good or fair improvement in the 
total number of lesions at 1 month post-treatment was 
achieved with both GA and SA (94.1% each; RR 1.00; 
95% CI 0.85 to 1.18). However, the mean number of all 
lesions was significantly higher on the GA-treated side 
than on the SA-treated side after a 2-month follow-up with 
no treatment (no data available, p<0.01). In terms of the 
patients’ self-assessments, 41% of patients preferred GA, 
whereas35% preferred SA (RR 1.17; 95% CI 0.49 to 2.75).

Adverse events
The authors reported that both GA and SA were safe and 
well tolerated, with no difference in adverse events rates 
between the two peels. The most common adverse events 
were scaling, peeling and erythema (no data available).

Comparison 9: GA peel versus JS peel
One RCT (26 patients, split-face comparison) compared 
70% GA (every 2 weeks, three sessions) with JS (every 
2 weeks, three sessions).20 Both GA and JS had similar 
effects and improved acne scores by ≥0.5 (50% each; RR 
1.00; 95% CI 0.58 to 1.72). Self-reported improvements 
were equivalent for GA and JS (30.7% and 30.7%, respec-
tively; RR 1.00; 95% CI 0.44 to 2.26), as were the choices 
for future treatment (50% and 30.7%, respectively; RR 
1.63; 95% CI 0.81 to 3.65).

Adverse events
Erythema was common for both peels (no data available). 
However, JS induced scaling that negatively influenced 
patients’ daily life (GA 0%; JS 36%; RR 0.05; 95% CI 0 to 
0.86). Two patients could not tolerate the 70% GA treat-
ment due to the development of acute eczema, crusting 
and oozing.

Comparison 10: TCA peel versus non-purpuric pulsed dye laser
One RCT (45 patients) compared 25% TCA peel (every 
2 weeks, six sessions) with non-purpuric pulsed dye laser 

(every 2 weeks, six sessions).21 The mean acne severity 
score was significantly improved, from baseline, for both 
TCA and laser therapy (MD 0.28; 95% CI −0.33 to 0.89); 
the clinical response was equivalent for both agents (40% 
and 46.2%, respectively; RR 0.87; 95% CI 0.37 to 2.04). 
However, the mean remission period after treatment was 
significantly shorter for TCA than for laser therapy (MD 
−1.60 months; 95% CI −1.85 to −1.35).

Adverse events
The authors classified adverse events as follows: none, 
trace, mild, moderate and severe. No severe adverse 
events were reported. Two patients (13%) in the TCA 
peel group and three (23.1%) in the laser therapy group 
reported moderate adverse events (RR 0.58; 95% CI 
0.11 to 2.94). Mild adverse events were reported for six 
patients (40%) in the TCA peel group and five (38.5%) 
in the laser therapy group (RR 1.04; 95% CI 0.41 to 2.62). 
Both treatments were considered to be well tolerated.

Comparison 11: lipohydroxy acid peel versus SA peel
One RCT (20 patients) compared lipohydroxy acid 
(LHA; 5% or 10%, every 2 weeks, six sessions) with SA 
(20% or 30%, every 2 weeks, six sessions).9 Both LHA 
and SA reduced the number of non-inflammatory lesions 
(55.6% and 48.5%, respectively, p=0.878) and inflamma-
tory lesions (no data available, p=0.111).

Adverse events
Both LHA and SA peels were well-tolerated. The global 
tolerance for the SA peel was better than that for the LHA 
peel on patient assessment (no data available, p=0.028) 
but there was no difference with repsect to investigator 
assessment (no data available, p=0.546).

Discussion
To the best of our knowledge, this is the first system-
atic review addressing chemical peels for treating acne 
vulgaris. Based on our analysis of the data presented in 
the 12 included RCTs, chemical peeling is an overall 
positive method of treating acne vulgaris. The following 
comparisons demonstrated the equivalence of peels for 
the treatment of acne vulgaris: TCA versus SA, GA versus 
AFA, SA versus PA, GA versus SA, GA versus JS and LHA 
versus SA. Moreover, the combination of SA and MA 
results in a more effective peeling than GA. Furthermore, 
SA was found to be more effective than JS for the treat-
ment of comedones but less effective than phototherapy 
in treating pustules. The effectiveness of TCA is compa-
rable with that of pulsed dye laser therapy but the laser 
provided a longer period of remission.

All chemical peels evaluated were well  tolerated. The 
most common adverse events were as follows: transient 
burning or stinging sensations, postpeeling erythema or 
scaling, and topical oedema or dryness. A few patients 
reported acne flare-ups with the combination of SA and 
MA peel and with GA alone. Hyperpigmentation was a 
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rare adverse event reported by patients treated with TCA, 
SA and JS peels. Of note, this RCT did not have suffi-
cient power to identify all adverse events, especially rare 
adverse events, due to the limited sample size.22

The information provided in our review may assist 
dermatologists with selecting the most appropriate chem-
ical peels to treat acne vulgaris. However, our findings 
should be considered with caution because the included 
RCTs were performed in different countries and recruited 
individuals of different ethnicities. The choice of chem-
ical peels should be individualised, based on the patient’s 
skin type, history of acne or other skin diseases and rele-
vant treatments, and expectations. For example, chemical 
peels, especially medium or deep peels, are unsuitable for 
those with a Fitzpatrick skin type V or VI because these 
peels may cause dyspigmentation and scarring in these 
patients.23 24 In fact, most included studies recruited 
patients with a Fitzpatrick skin type I–IV, although some 
studies did not report the skin type. In addition, most 
included studies focused on mild-to-moderate acne.

There is currently no consensus regarding the stan-
dardised regimen for chemical peeling because the 
optimal concentration, treatment interval and dura-
tion for different chemical peels remain unclear. In our 
review, the regimen of chemical peels varied significantly 
across studies. For example, the concentration of GA 
used in different RCTs varied from 10% to 70%, and the 
treatment durations varied from 6 to 24 weeks. Studies 
are warranted to compare different regimens of the same 
chemical peel in order to determine the optimal regimen 
for each peeling agent.

There is an emerging trend of using a combination of 
peeling agents because of the belief that better clinical 
results can be achieved while reducing the risk of adverse 
events.3 For instance, Vitalize Peel contains both SA and 
lactic acid, while Micropeel Plus contains SA and GA for 
treating acne vulgaris.5 However, we could not find any 
RCT to confirm the efficacy of the premixed chemical 
peeling agents for acne. In the future, more attention 
should be focused on these premixed formulations of 
chemical peels.

In this review, we surprisingly found that only one RCT16 
compared a chemical peeling agent (GA) with placebo for 
acne vulgaris. However, more than 10 chemical peeling 
agents have actually been applied. Further well-designed 
RCTs are needed to compare other chemical peels with 
placebo. A network meta-analysis based on these RCTs 
should provide more valuable and robust evidence for 
clinical practice. Additionally, the outcome measure-
ments were significantly different across the included 
RCTs which made it difficult to compare or merge the 
results of different studies. Therefore, we suggest that the 
future version of the guideline of care for the manage-
ment of acne vulgaris should make recommendations 
regarding the standard of outcome measurements.

Our review has some limitations. First, all included 
studies were of very low-to-moderate methodolog-
ical quality with small sample sizes which might have 

introduced bias. However, we evaluated for bias in each 
study. For example, most of the included RCTs did not 
describe the method of randomisation. It is important 
to adhere to the recommendations of the Consolidated 
Standards of Reporting Trials statement to avoid incom-
plete and inadequate reporting and to improve the 
quality of the evidence.25 Second, this review did not 
investigate the effects of chemical peeling for acne scar-
ring although chemical peels are used clinically for this 
indication.26 Finally, as previously discussed, the absence 
of a standardised peeling regimen limits the translation 
of our findings to clinical practice.

Conclusions
Implication for practice
Commonly used chemical peels appear to be similarly 
effective for mild-to-moderate acne vulgaris and well toler-
ated. However, based on current limited evidence, we 
could not draw a robust conclusion regarding any defin-
itive superiority or equality among the currently used 
agents for chemical peeling.

Implications for research
Well-designed and well-reported RCTs are needed to 
provide high-quality evidence to inform practice, particu-
larly regarding the optimal formulation and regimen for 
chemical peeling agents. Comparisons with placebo or 
each other should be performed for various ethnic popu-
lations and skin types. In addition, standard outcome 
measurements for the management of acne vulgaris are 
needed.
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