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Abstract
Objective This study aimed to investigate the association
between the use of isotretinoin and the risk of depression
in patients with acne.
Design This was a meta-analysis in which the
standardised mean difference (SMD) and the relative risk
(RR) were used for data synthesis employing the randomeffects model.
Setting Studies were identified via electronic searches of
PubMed, Embase and the Cochrane Library from inception
up to 28 December 2017.
Participants Patients with acne.
Interventions Studies comparing isotretinoin with other
interventions in patients with acne were included.
Results Twenty studies were selected. The analysis of
17 studies showed a significant association of the use of
isotretinoin with improved symptoms compared with the
baseline before treatment (SMD = −0.33, 95% CI −0.51
to −0.15, p<0.05; I2=76.6%, p<0.05)). Four studies were
related to the analysis of the risk of depression. The pooled
data indicated no association of the use of isotretinoin with
the risk of depressive disorders (RR=1.15, 95% CI 0.60 to
2.21, p=0.14). The association of the use of isotretinoin
with the risk of depressive disorders was statistically
significant on pooling retrospective studies (RR=1.39,
95% CI 1.05 to 1.84, p=0.02), but this association was not
evident on pooling prospective studies (RR=0.85, 95% CI
0.60 to 2.21, p=0.86).
Conclusions This study suggested an association of the
use of isotretinoin in patients with acne with significantly
improved depression symptoms. Future randomised
controlled trials are needed to verify the present findings.

Introduction
Acne vulgaris is a chronic inflammatory
disease of the pilosebaceous unit of the face,
neck, chest and back.1 As a pleomorphic skin
disease, it may present as non-inflammatory
lesions (open and closed comedones) or
inflammatory lesions (papules, pustules or
nodules).2 It is the most common skin disease
around the world, with an estimated prevalence of 70%–87%.3 The economic burden
of acne is substantial. The cost is estimated
to exceed $1 billion per year in USA for
direct acne therapy, with $100 million spent
on various acne products.4 Acne vulgaris

Strengths and limitations of this study
►► Most included studies were prospectively designed,

and the quality of included studies was largely moderate to high.
►► The heterogeneity was explored by sensitivity, subgroup and meta-regression analyses.
►► The small sample sizes of some included studies
might have limited the statistical power and increased the chance of missing small effects.
►► No randomised controlled trial was available so far,
which was a major drawback for studies on this
topic.
►► The treatment duration, drug dose and depression
scale varied between different studies.

may cause cosmetic defects and significantly
impact the quality of life.5 It may provoke a
wide range of mental problems, including
depression, anxiety, poor self-esteem, social
phobia and even suicidal attempts.6
The optimal treatment approach depends
on the morphology and severity of acne.
Mild cases are suggested to be treated
with topical retinoids. For moderate cases,
systemic drugs are always needed, including
oral antibiotics, hormonal therapy and oral
retinoids. However, for severe or resistant
moderate acne, isotretinoin is the treatment
of choice.1 2 4 7 Isotretinoin is a vitamin A-derivative 13-cis-retinoic acid, which is the most
effective therapy for acne to date. It targets
all four processes during acne development,
including normalisation of follicular desquamation, reduction of sebaceous gland activity,
inhibition of the proliferation of Propionibacterium acnes and anti-inflammatory effects.2 7 8
The meta-analysis suggested that isotretinoin
cured around 85% of patients after an average
treatment course of 4 months.9
Depressive disorders are highly prevalent
in the Western world. The lifetime prevalence of major depressive disorders in USA
and Western Europe is around 13%–16%.10
The frequency of depressive disorders during
the use of isotretinoin varies from 1% to
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11%.11 Theoretically, effective treatment may lead to an
improvement in depressive symptoms of patients with
acne. However, the use of systemic isotretinoin itself may
potentially increase the risk of depression.12 Experimental
studies showed that isotretinoin could affect the central
nervous system and was involved in the pathogenesis of
depression.13 However, some researchers disputed that
the risk was extremely small and might be influenced by
the background risk or non-drug confounding factors.12
The evidence for this controversy remained incomplete and unclear. Therefore, this systematic review and
meta-analysis was performed to explore the association
between the use of isotretinoin and the risk of depression
among patients with acne. Further, whether this relationship differed in patients with specific characteristics was
also explored.

Methods
Literature search
The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guideline was followed to conduct
this meta-analysis.14 A literature search for articles
published between May 1984 and 28 December 2017, was
performed using PubMed, Embase and the Cochrane
Library. The following groups of keywords were used in
the search: (‘depression’ OR ‘depressive’) AND ‘acne’
AND ‘isotretinoin'. The details of searching strategy in
PubMed are presented in online supplementary 1. Also,
a manual search of references listed in included studies
and published reviews were also performed to search for
potentially eligible studies. The language was restricted
to English.
Selection criteria
Studies were included if they fulfilled the following criteria:
(1) Being a randomised controlled trial (RCT), prospective or retrospective study, nested case–control study or
population-based case–control study. (2) Comparing
the outcomes before and after the use of isotretinoin in
patients with acne, or comparing isotretinoin with other
treatment regimens in patients with acne. (3) Presenting
the change in depressive symptoms measured using a
continuous depression scale,15 or reporting the number
of patients with depression before and after the use of
isotretinoin, or directly presenting the relative risk (RR),
OR or HR between the use of isotretinoin and the risk of
depression.
Data extraction and quality assessment
Two authors independently assessed the titles and
abstracts for eligibility and extracted data in standardised
electronic tables. The following data were extracted from
included studies: publication year, author, study design,
sample size, participant sex and age, severity of acne,
compared groups, dose and duration of isotretinoin,
and depression assessment tool. The quality of included
studies was assessed using the nine-star Newcastle–Ottawa
2

Scale. This scale evaluated the study quality based on
three parameters: selection, comparability, and exposure (case–control study) or outcome (cohort study).
A maximum of four points was assigned for the item of
selection, two points for comparability and three points
for exposure/outcome.16 Studies were deemed as high
quality for a score of 8–9, moderate quality for a score of
6–7 and low quality for a score ≤5.
Statistical analysis
The continuous outcome of interest was the alteration
in depressive symptoms assessed using a continuous
depression scale after the use of isotretinoin. For the
continuous parameter of depression score, the means
and SDs of the scores were extracted. The standardised
mean difference (SMD) was used as the outcome
measure. SMD was a unitless effect size estimate, which
was the mean difference in the depression score between
the compared groups divided by the pooled SD of the
distribution of the score used in the study. The conversion of median (range/IQR) to mean±SD was done by
a previously proposed method.17 The binary outcome
of interest was the number of participants whose conditions were regarded as depression. RR and its corresponding 95% CI were used as the outcome measure.
HR was regarded as equivalent to RR in cohort studies.
Given the overall low incidence of depression among
the general population, OR was assumed to be an accurate estimate of RR. It was preferred to use the effect
measures that reflected the greatest degree control
for confounding factors. Both adjusted and crude data
were analysed. When data on different subgroups were
reported by the same cohort, they were first pooled
using the fixed-effects model. As the random-effects
model was more robust than the fixed-effects model,
the DerSimonian–Laird random-effects model was
used to calculate the overall effect estimates for the
association between the use of isotretinoin and the
risk of depression.18 The heterogeneity was evaluated
using the Cochrane Q test and the I2 statistic. Heterogeneity was considered low, moderate or high for I2
<25%, 25%–50% and >50%, respectively.19 20 Subgroup
analyses were conducted based on the following
confounders: region, study design, sample size, female
percentage and depression scale. Furthermore, meta-regression analyses were performed for the continuous
confounders of sample size and female percentage. A
sensitivity analysis was conducted by excluding a single
study at a time. Also, a sensitivity analysis was conducted
using the weighted mean difference (WMD) as the
effect estimate for studies employing the same depression symptom scale. The publication bias was visually
assessed by constructing a funnel plot and statistically
assessed using the Begg’s and Egger’s regression asymmetry tests.21 22 All statistical analyses were conducted
using the software Stata V.12.0 (StataCorp, College
Station, Texas, USA). A value of p<0.05 was considered
statistically significant.
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ranged largely from 0.5 mg/(kg⋅d) to 1.0 mg/(kg⋅d). The
duration of the use of isotretinoin ranged from around
1 month to about half a year. The quality of included
studies is shown in online supplementary 2. Most studies
had satisfactorily high quality. The least satisfactory item
was the adjustment of the confounding factors.

Figure 1

Study selection process.

Patient and public involvement statement
Patients and the public were not involved.
Results
Study selection
A total of 632 records was retrieved from the electronic
search, including 145 studies from PubMed, 469 records
from Embase and 18 records from the Cochrane library.
After screening by titles and abstracts, 571 studies were
excluded for the following reasons: reviews, editorials,
case reports or irrelevant studies, leaving 61 studies for
full-text review. Nine cross-sectional studies, 19 studies
without sufficient data, and 13 reviews, editorials or
comments were excluded. Finally, 20 studies were pooled
into the meta-analysis.23–43 A flow diagram of the study
selection process is depicted in figure 1.
Study characteristics
The characteristics of the included 20 studies are shown
in table 1. Jick et al reported two independent cohorts,24
which were analysed separately. Except for two retrospective studies identifying patients with depression using the
International Classification of Diseases code,24 31 other
studies were prospectively designed, and depression was
assessed using depression symptom scales. The number
of participants using isotretinoin ranged from 16 to 7195.
The enrolled patients with acne were distributed around
the world, including 14 cohorts from Europe, 3 from North
America, 3 from Asia and 1 from Africa. The percentage
of female patients ranged from 0% to 73%. Most studies
compared data before and after the use of isotretinoin,
except for two studies. Simic et al compared isotretinoin
with vitamin C.35 Azoulay et al compared isotretinoin users
with non-users.31 Most studies prescribed isotretinoin
for moderate-to-severe acne. The dose of isotretinoin
Li C, et al. BMJ Open 2019;9:e021549. doi:10.1136/bmjopen-2018-021549

Change in depression symptom scores after treatment
Seventeen studies reported the depression symptom scores
before and after the use of isotretinoin. All studies were
prospectively designed. Simic et al (2009) presented data
for moderate and severe acne.35 Fakour et al showed data
for males and females separately.37 Kaymak et al reported
depression scores measured using the Beck Depression
Inventory (BDI) Scale and Hospital Anxiety and Depression Scale-Depression (HADS-D) Scale.33 These subgroup
data were all pooled into the overall analysis. Compared
with the baseline condition before therapy, the use of
isotretinoin was associated with a significant improvement in depressive symptoms (SMD = −0.33, 95% CI −0.51
to −0.15, p<0.05) (figure 2). Highly significant heterogeneity was revealed (I2=76.6%, p<0.05).
In the sensitivity analysis, the overall effect was not
substantially altered when excluding any single study.
In the meta-regression analysis, the number of included
participants (p=0.995) and the female proportion
(p=0.56) did not account for the source of heterogeneity. Data on subgroup analyses are shown in table 2.
The pooled effect estimate remained significant for
14 European studies (SMD = −0.35, 95% CI −0.51 to
−0.19, p<0.05) with moderate heterogeneity (I2=46.3%).
However, the analysis of three Asian studies did not show
significant results (SMD = −0.18, 95% CI−0.81 to 0.45,
p=0.57; I2=94.4%). The use of isotretinoin had no significant effect on depressive symptoms in North America
(SMD = –0.23, 95% CI –0.59 to 0.13; p=0.21), while it was
associated with improved depressive symptoms in Africa
(SMD = –0.74, 95% CI –1.22 to –0.26, p<0.05). The pooled
results remained significant for studies using HADS-D
(SMD = −0.57, 95% CI −0.83 to −0.31, p<0.25; I2=27.2%)
and those using the Centre for Epidemiologic Studies
Depression Scale (CES-D) (SMD = −0.27, 95% CI −0.52 to
−0.02, p<0.05; I2=0%). However, the pooled effect turned
to be insignificant for studies using the BDI Scale (SMD =
−0.15, 95% CI −0.36 to 0.06, p=0.17; I2=62.4%) and those
using the Hamilton Rating Scale (HRS) (SMD = −0.55,
95% CI −1.56 to 0.46, p=0.29; I2=96.6%). The pooled
effects were significant for both studies with a smaller
sample size (SMD = −0.38, 95% CI −0.65 to −0.12, p<0.05)
and those with a larger sample size (SMD = −0.29, 95% CI
−0.54 to −0.04, p<0.05). The results for different proportions of females did not show a significant difference.
The funnel plot appeared to be symmetrical (figure 3).
No publication bias was revealed using the Egger's test
(p=0.76) or the Begg’s test (p=0.87).
Also, the sensitivity analysis was performed by pooling
the WMD for studies using the same scale. The pooled
results were insignificant for studies using the BDI Scale
3
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Finland

Bosnia and
Herzegovina

UK

Turkey

UK

Turkey

Spain

Simic et al35
(2009)

McGrath et al36
(2010)

Ergun et al38
(2012)

Ormerod et al39
(2012)

Yesilova et al40
(2012)

Marron et al41
(2013)

Turkey

Kaymak et al33
(2009)

Rehn et al34
(2009)

Canada

Azoulay et al31
(2008)

Turkey

USA

Chia et al27
(2005)

Bozdag et al32
(2009)

Turkey

Kaymak et al29
(2006)

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Retrospective

Prospective

Prospective

Prospective

UK

Kellett et al28
(2005)

Retrospective

Prospective

UK

Jick et al24
(2000) b

Retrospective

Ferahbas et al26 Turkey
(2004)

Canada

Jick et al24
(2000) a

Prospective

Prospective

UK

Kellett et al
(1999)23

Design

Ng et al25 (2002) Australia

Region

Characteristics of included studies

Author (year)

Table 1

346

43

16

65

65

85

126

50

37

126

59

24

33

23

174

340

7195

34

21

23

22

22

20

19

20

20

21

28

12–19

100

25

20

20

<30 (78%)

<30 (75%)

24

59

70

25

73

31

34

0

52

69

53

25

58

36

43

41

42

47

44

Moderate

Mild to severe

Severe

Severe or
resistant

Mean AGS
score 3.3

Moderate to
severe

Moderate to
severe

Moderate to
severe

Mild to severe

NA

Moderate to
severe

Moderate

NA

Severe

Moderate to
severe

NA

NA

NA

Isotretinoin Mean/median Female
users
age (year)
(%)
Acne severity

Before versus after

Before versus after

Before versus after

Before versus after

Before versus after

Isotretinoin versus
vitamin C

Before versus after

Before versus after

Before versus after

Users versus non-users

Before versus after

Before versus after

Before versus after

Before versus after

Before versus after

Before versus after

Before versus after

Before versus after

Comparison groups

Total: 120 mg/kg

0.5–1.0 mg/(kg⋅d)

0.5–1.0 mg/(kg⋅d)

0.5–1.0 mg/(kg⋅d)

0.5–1.0 mg/(kg⋅d)

1.0 mg/(kg⋅d)

0.5 mg/(kg⋅d)

1.0 mg/(kg⋅d)

0.5–0.8 mg/(kg⋅d)

NA

1.0 mg/(kg⋅d)

0.75–1.0 mg/(kg⋅d)

1.0 mg/(kg⋅d)

0.5–1.0 mg/(kg⋅d)

0.8–1.0 mg/(kg⋅d)

20 mg (75%)

40 mg (86%)

1.0 mg/(kg⋅d)

Dose

7 months

6 months

3–6 months

≈ 5 months

3 months

2 months

3 months

4 months

>5 months

5 months

3–4 months

5–7 months

4 months

4 months

6 months

1–2 months
(81%)

3–6 months
(62%)

4 months

Treatment
duration

Continued

HADS-D

HADS-D

BDI

HADS-D

CES-D

BDI

BDI

BDI

BDI, HADS-D

ICD code

CES-D

HRS

BDI

MADRS

BDI

ICD code

ICD code

HADS-D

Depression
assessment
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AGS, Acne Grading scale; BDI, Beck Depression Inventory; CES-D, Centre for Epidemiologic Studies Depression Scale; HADS-D, Hospital Anxiety and Depression ScaleDepression; HRS, Hamilton Rating Scale; ICD, International Classification of Diseases; MADRS, Montgomery-Asberg Depression Rating Scale; NA, not available; ZDS, Zung SelfRating Depression Scale.

ZDS
3 months
Venezuela
Suarez et al43
(2016)

Prospective

36

21

44

30 mg/d
Before versus after
Severe (25%)

HRS
3 months
India
Gnanaraj et al42
(2015)

Prospective

143

21

34

0.5 mg/(kg⋅d)
Before versus after
Moderate to
severe

BDI
4 months
0.5 mg/(kg⋅d)
Before versus after
Iran
Fakour et al37
(2014)

Prospective

98

22

61

Severe

Depression
assessment
Treatment
duration
Dose
Comparison groups
Isotretinoin Mean/median Female
users
age (year)
(%)
Acne severity
Design
Region
Author (year)

Continued
Table 1
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(WMD = −0.84, 95% CI −2.05 to 0.38, p=0.18; I2=62.2%,
p<0.05) (figure 4) and those using the HRS (WMD =
−1.91, 95% CI −5.44 to 1.63, p=0.29; I2=97.3%, p<0.05).
In contrast, the pooled WMDs were significant for studies
using HADS-D (WMD = −2.06, 95% CI −3.42 to −0.70,
p<0.05; I2=66.0%, p<0.05) and those using CES-D (WMD
= −1.88, 95% CI −3.64 to −0.11, p<0.05; I2=0%, p=0.63).
Use of isotretinoin and risk of depression
Two retrospective studies showed the adjusted RR for
the association between the use of isotretinoin and the
risk of depression.24 31 Jick et al presented data for two
independent cohorts. The overall result of three cohorts
showed that the use of isotretinoin was associated with
an increased risk of depression (RR=1.39, 95% CI 1.05
to 1.84, p=0.02; figure 5), and no significant heterogeneity was shown (I2=0.0%, p=0.50). However, no significant difference was noted in the relationship between
isotretinoin use and the risk of depression on pooling
two prospective studies (RR=0.85, 95% CI 0.60 to 2.21,
p=0.86; figure 5), and a substantial heterogeneity was
observed (I2=61.4%, p=0.11). The funnel plot appeared
to be symmetrical (figure 6), and Egger’s test (p=0.76) or
Begg’s test (p=1.00) suggested no evidence of potential
publication bias.

Discussion
The risk of depression associated with the use of isotretinoin in patients with acne has been a major concern for
a long time. Previous data showed conflicting and inconsistent results. This meta-analysis assessed the association
between the use of isotretinoin and the risk of depression. It had several strengths as follows. A comprehensive
database search of worldwide cohorts was conducted,
enrolling a large number of participants. The quality
of included studies was largely moderate to high. Most
included studies were prospectively designed. The
association was investigated from several aspects. The
heterogeneity was explored by sensitivity, subgroup and
meta-regression analyses. The present findings showed
that isotretinoin improved in depressive symptoms in
patients with acne. The benefit remained marked for
studies using HADS-D and CES-D. In risk assessment, the
summary RR showed that the use of isotretinoin was associated with an increased risk of depression in patients with
acne on pooling retrospective studies, while this significant difference was not observed on pooling prospective
studies.
Two previous systematic reviews on this topic were
identified.13 44 They showed conflicting results, and
hence the association between isotretinoin use and
depression remained controversial. Further, although
comprehensive scenarios were presented, data synthesis
to obtain pooled results could not be conducted. Vallerand conducted a systematic review based on 11 trials to
evaluate the efficacy and safety of oral isotretinoin for
acne. Oral isotretinoin significantly reduced the counts
5
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Figure 2 Forest plot showing the standardised mean difference for the comparison of depression symptom scores before and
after isotretinoin treatment in patients with acne.

of acne lesions but increased the frequency of psychiatric
adverse events (depressed mood, fatigue, hallucination,
insomnia and lethargy; 32 vs 19). However, this study did
not provide the result by data synthesis.45 Further, Huang
et al conducted a meta-analysis based on 31 studies and
suggested that the use of isotretinoin did not affect the
incidence of depression. Further, they showed that the
treatment of acne could ameliorate depressive symptoms. However, the study summarised the investigated

outcomes using the depression assessment tool. Whether
these relationships differed according to the region, study
design, sample size and the female percentage, was not
illustrated.46 Therefore, the present study was conducted
to evaluate any potential impact of the use of isotretinoin
on depression incidence and change in the depression
score.
The concern for negative mood arose from a series
of experimental studies. Oral isotretinoin significantly

Table 2 Subgroup analysis for studies presenting depressive symptom scores after isotretinoin compared with the baseline
Subgroups

Number of cohorts

SMD (95% CI)

P value

I2 (P value)

Region
 Europe

14

−0.35 (−0.51 to −0.19)

<0.05

46.3% (<0.05)

 Asia

3

−0.18 (−0.81 to 0.45)

0.57

94.4% (<0.05)

 North America

1

−0.23 (−0.59 to 0.13)

0.21

−

 Africa

1

−0.74 (−1.22 to −0.26)

<0.05

−

10

0.10 (−0.12 to 0.32)

0.38

65.2% (<0.05)

Depression scale
 BDI
 HADS-D

4

0.57 (0.31 to 0.83)

<0.05

27.2% (0.25)

 CES-D

2

0.27 (0.02 to 0.52)

<0.05

0% (0.78)

 HRS

2

0.55 (−0.46 to 1.56)

0.29

96.6% (<0.05)

 MADRS

1

0.33 (−0.25 to 0.91)

0.27

−

 ZDS

1

0.74 (0.26 to 1.22)

<0.05

−

Sample size
 <50

9

−0.38 (−0.65 to −0.12)

<0.05

64.0% (<0.05)

 ≥50

11

−0.29 (−0.54 to −0.04)

<0.05

83.1% (<0.05)

12
8

−0.32 (−0.55 to −0.09)
−0.34 (−0.04 to −0.64)

<0.05
<0.05

76.8% (<0.05)
78.4% (<0.05)

Percentage of female patients
 <50
 ≥50

BDI, Beck Depression Inventory; CES-D, Centre for Epidemiologic Studies Depression Scale; HADS-D, Hospital Anxiety and Depression
Scale-Depression; HRS, Hamilton Rating Scale; MADRS, Montgomery-Asberg Depression Rating Scale; SMD, standardised mean difference;
ZDS, Zung Self-Rating Depression Scale.
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Figure 3 Funnel plot of studies comparing depression
symptom scores before and after isotretinoin treatment in
patients with acne. SMD, standardised mean difference.

suppressed cell division in the hippocampus and severely
disrupted the learning capacity of mice.47 Bremner et al
found that the use of isotretinoin, but not antibiotics, was
associated with decreased brain metabolism in the orbitofrontal cortex, which was known to mediate depression
symptoms.48 O'Reilly et al proved that isotretinoin altered
intracellular serotonin level and increased 5-HT1A
receptor and serotonin reuptake transporter levels in
vitro.49 Thus, theoretically, isotretinoin itself might cause
depressive disorders. However, the potentially increased
risk of depression could be compensated by the beneficial
effects of isotretinoin on patients with acne. Most patients
with acne were worried about their appearances, which
might lead to a series of psychological disorders. It was
inferred that the improvement in depression symptoms

after the use of isotretinoin might be attributed to the
treatment success. Also, isotretinoin had a gradual effect
on mood over time, which was not an acute event.50
Of note, the controversy over this topic was complicated by various confounding psychosocial and clinical
factors. Aktan et al suggested that adolescent girls were
more vulnerable to the negative psychological effects
of acne compared with boys.51 Women with acne were
significantly more embarrassed about their skin disease
compared with males. A large database study showed
that female gender and acne could jointly increase the
risk of depression.52 However, the role of gender was not
revealed in meta-regression and subgroup analyses. Acne
itself can exert different impacts on individual patients.
The lack of knowledge, especially about prognosis, may
be a source of depression.24 53 Approximately a fifth of
patients with acne suffered from psychiatric disorders.33
Better health education and care are important components for treating patients with acne. They help eliminate
the patients’ misconceptions about the disease and unrealistic treatment expectations.54 The psychological interventions may vary between different clinical settings and
lead to a bias in the effect of isotretinoin. Besides, data
on the efficacy or side effect of the use of isotretinoin
were insufficient in most included studies. Isotretinoin
may cause teratogenic toxicity. Contraceptives are recommended for female users of fertile age to prevent pregnancy until the completion of the treatment.41 The levels
of blood cholesterol and liver enzymes may be abnormal
and should be monitored during the treatment phase.55
This meta-analysis had several shortcomings. The
sample sizes of some included studies were still small,
which might have limited the statistical power and

Figure 4 Forest plot showing the weighted mean difference (WMD) for the comparison of BDI scores before and after
isotretinoin treatment in patients with acne.
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Figure 5

Forest plot showing the association between isotretinoin treatment and depression in patients with acne.

increased the chance of missing small effects. The current
pooled analysis was based on observational studies and no
RCT was available, which may overestimate the association
between isotretinoin use and depression risk. Moreover,
we included in the article the study designed as observational study might have a bias caused by participant selection and confounding factors . Ideally, RCTs comparing
isotretinoin with placebo or other agents may provide
more robust findings, whereas most included studies
compared the before-treatment and after-treatment data.
However, leaving patients with moderate-to-severe acne
without the use of isotretinoin may be unfair and even not
ethical. Additionally, the treatment duration, drug dose
and depression scale varied between different studies.
The acne severity or the dose of isotretinoin varied and
was not reported by several studies. Patients with severe
acne or scars or those unresponsive to therapy might have
a worse depressive mood. However, the analyses for these
confounding factors were insufficient in most studies.
Approximately a fifth of patients with acne suffered
from psychiatric disorders.33 Also, some studies were

sponsored by corporations,24 which might have underestimated the incidence of depressive disorders. Finally,
although a greater risk of depression was associated with
the use of isotretinoin on pooling retrospective studies,
selection and recall biases might have affected the incidence of depression. Further, these conclusions might be
unreliable because smaller cohorts were included in such
subsets.
This meta-analysis showed that patients might have
improved depressive symptoms after the use of isotretinoin. Further, the use of isotretinoin in patients with
acne did not contribute to the development of depression. However, the summary results of retrospective
studies suggested that the use of isotretinoin in patients
with acne might increase the risk of depression. Future
prospective controlled trials are warranted to verify the
present findings.
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