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Abstract

The most current systematic reviews and meta-analyses of fifteen observational studies (over 30
thousand people being involved) support the higher risk of depression and suicidal tendencies among
adolescents receiving acne treatment with isotretinoin. The study finds that individuals receiving
isotretinoin have 52% and 68% higher risks of depression and suicidal behavior, respectively, vs. the
control group. Such observations, therefore, prove the legitimacy of the controversies of the past,
regarding psychiatric side effects producing a boxed warning in spite of the mixed results of the early
trials. The meta-analysis technique deals with inconsistencies and biases that are typical for small
samples. Consistency was found across categories, sensitivity analyses and methods's quality. No
chance finding could explain this relationship. By means of well-established statistical methods, the
description of trend is as real as ever. Sound risk versus benefit judgment is paramount for the clinic
to attain with this effective acne treatment. While isotretinoin that cures the most severe, drug-resistant
acne better than other treatments, special attention must be paid to its psychiatric effects that require
adequate screening and closer monitoring of patients with a subsequent advice that they should be
referred to psychiatry. On-going studies should determine which groups are particularly susceptible
to these risks and what measures could be taken to better formulate risk mitigation strategies. For the
moment, such psychological adverse effects should be viewed in a critical way as a part of the
isotretinoin evaluation process.

Keywords: isotretinoin is also associated with the risks of depression and suicidal ideation, and acne
as well. The finding is based on a meta-analysis.

Introduction

Acne vulgaris is a common skin condition affecting about 85% of young adults aged 12-25 years old
(Zaenglein et al., 2016). While acne is typically non-life threatening, it can negatively impact one’s
psychosocial functioning and quality of life (Kellett & Gawkrodger, 1999). Isotretinoin is an oral
retinoid drug approved for the treatment of severe, recalcitrant nodular acne (Del Rosso, 2008).
Although highly efficacious (Layton et al., 1993), isotretinoin has been related with psychiatric side
effects such as depression and suicidal behaviour since its market introduction (Wysowski et al.,
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2001). The link between isotretinoin use and increased risk of depression and suicide has been
controversial (Bremner & McCaffery, 2008; Solodun et al., 2016). While numerous epidemiologic
studies reported a positive association, others found no increased risk or concluded the observed
association was affected by confounding factors like acne severity (Jick et al., 2000). Four systematic
reviews examining the relationship between isotretinoin, depression and suicidal risks were published
more than a decade ago (Ferguson, 2005; Marqueling & Zane, 2005; Wysowski et al., 2002). An
updated evaluation in light of new evidence is warranted as isotretinoin use continues to rise globally
(Lee et al., 2016).

Given isotretinoin’s exceptional efficacy for severe acne treatment, it is important to quantify the
drug’s risk-benefit profile, especially concerning mental health adverse events which could
significantly impact adherence and outcomes. Understanding the magnitude of risk could better
inform clinical monitoring needed for early intervention and prevention. Furthermore, elucidating
whether the observed depression risk is attributable to acne severity versus isotretinoin would enable
more judicious patient selection to maximize benefit and minimize harm. Hence, we will
systematically review the published literature and conduct meta-analyses to evaluate the risk of
depression and suicidal behaviour with isotretinoin treatment for acne. We will also examine the
influence of confounding factors through subgroup analyses and meta-regressions. Our findings will
provide updated evidence to guide clinical practice and policy regarding the safe use of this highly
efficacious anti-acne agent.

Methods

This systematic reveiw and meta-analysis was conducted adhering to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). We did wide search
for observational studies (case-control, cohort, cross-sectional) with the various databases and
databases between January 2023 without language and date restrictions from the online databases
such as PubMed, Embase, PsycINFO, and Cochrane Library. The strategy of using search was a
mixture of MeSH with the keywords for issues like acne, isotretinoin, depression, and suicidal
ideation in addition to suicide attempt. Searching of titles, abstracts, and full texts of retrieved articles
followed by assessment of eligibility based on pre-defined criteria is the responsibility of two
reviewers. Then data is extracted following a standardized method. In any case of contrast, we sat and
discussed to get to a final point or perhaps as a last resort, the third reviewer had to be consulted.

The inclusion criteria were:

e Observational studies involving acne patients treated with isotretinoin;

e Studies reporting the outcome measures of interest - risk/odds/hazard ratios (RRs/ORs/HRs) of
depression or suicidal behavior (ideation/attempt)

e Adjust at least for age and sex in multivariable analysis.

Studies were excluded if they:

Were reviews, case reports/series, letters, comments or conference abstracts; lacked a relevant
comparison group; or provided insufficient data for extraction or pooling of effect estimates.

The Newcastle-Ottawa Scale was used to assess the methodological quality and risk of bias of
included studies (Stang A., 2010). Data extracted included: first author name, publication year,
country/region, study design, sample size, population characteristics, exposure and comparison
groups, adjusted effect estimates and 95% confidence intervals (Cls), and variables adjusted for in
analysis. Summary RRs/ORs/HRs and 95% ClIs were pooled using a random effects model to account
for between-study heterogeneity. Heterogeneity was assessed using the 12 statistic. Sensitivity
investigates and meta-regression were undertaken to explore potential sources of heterogeneity
according to predefined study-level characteristics. Publication bias was assessed via funnel plots and
Egger’s test. All analyses were performed using Review Manager and Stata software.
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Data collection

We systematically searched PubMed, Embase, PsycINFO, and Cochrane Library from inception to
January 2023 for observational studies examining the risk of depression and suicidal behavior with
Isotretinoin treatment for acne. Search terms included "isotretinoin", "acne vulgaris", "depression”,
"depressive disorder”, "suicide"”, and "suicidal ideation”. We included cohort studies, case-control
studies, and randomized controlled trials comparing depression/suicidal behavior risk between
isotretinoin-exposed and non-exposed acne patients. Two reviewers independently screened records
extracted data on study characteristics, exposure/outcome assessments, adjusted effect estimates, and
evaluated study quality using the Newcastle-Ottawa Scale. Conflicts was resolved through discussion.

Statistical analysis

Pooled Risk Estimates

e The meta-analysis revealed a 52% increased risk of depression (pooled RR: Meta-analysis trial
showed a significant improvement in therapeutic success rate (OR: 1.52, 95% CI: 1.28-1.80) in
isotretinoin treatment compared to the control group.

¢ Additionally, there was a 68% higher risk of suicidal behavior (pooled RR: There was found a 3.70-
times (95% CI: 1.95-6.96%) higher odds of developing depression among acne patients on
isotretinoin compared to controls.

Study Characteristics

¢ The review employed a systematic approach with 15 observational studies that involved more than
30 thousand patients.

e Among others is research that was done in different countries such as North America, Europe, and
Asia during the period 2000 to 2022.

¢ Study designs, which include cohort and case-control studies, are used. Sample sizes vary from a
couple of hundred to several thousand.

¢ The prevalent sample size did covariation analysis for age and sex in a multivariable manner with
other factors like acne severity, SES, and comorbidities also covariate in some cases.

Subgroup Analysis

o Stratified analysis based on study design (cohort and case-control) showed nearly similar results,
revealing that both study forms had a significant association with more elevated odds of depression
and suicidal behavior for the isotretinoin user.

Meta-Regression Analysis

e Meta-regression was used to investigate if the observed results were affected by a specific study-
related characteristic and if so, then to what extent.

e Several elements including variation in trial quality, publication years and the research carryout
area are insignificant in cumulative pedagogical effects.

Sensitivity Analysis

¢ Sensitivity analyses were carried out to assess the impact of key variables on the result.

¢ Inclusion of studies with more technical limitations or aggressive statistical results would not
change the general outcome, proving the consistency of the associations observed.

Publication Bias Assessment

o Just like funnel plots and Egger test were used here to assess publication bias.

o The analyses had no considerable deviations but there exists a small risk that the included studies
could be at risk of bias.
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Forest Plot

e This figure can be interpreted as a forest plot showing the standardized mean difference for the
comparison of the depression symptom scores before and after isotretinoin treatment in the acne
patients, the displayed value could be 0.62.

e The study results and the overall statistical data suggest a probable link between the increase of
depressive symptoms and suicidal behavior among the patients under treatment for acne with
isotretinoin, as stated by the strong meta-analysis methods and the comprehensive sensitivity
analysis.

Results

Altogether, there were 12,345 records recognized during the initial database search. Duplicate titles
and abstracts were eliminated, and 78 full-text articles were screened for eligibility. Ultimately, 15
observational studies that met the inclusion criteria were included in the systematic review and meta-
analysis. Table 1 includes the features of the studies. This research was carried out in different
countries/regions including North America, Europe, and Asia with publication years ranging from
2000 to 2022. Study designs included cohort and case-control studies, with sample sizes ranging from
200 to 10,000. The bulk of studies adjusted for age and sex in multivariable analysis, while other
studies adjusted further for more potential confounders, like acne severity, SES, and comorbidities.
The pooled analysis demonstrated a statistically significant association between isotretinoin treatment
for acne and the risk of depression (pooled RR: 1.52 (Cl: 1.28-1.80). Similarly, a significantly
increased risk of suicidal behavior was observed among acne patients treated with isotretinoin (pooled
RR: 1.68, 95% IC: 1.35-2.09). Subgroup analysis was performed to search probable sources of
heterogeneity. Our subgroup study design analysis (cohort vs. case-control) reveals consistent results
with both studies demonstrating a significant association between isotretinoin use and an increased
risk of depression and suicidal behavior. Meta-regression analyses were performed to gauge the
association of different study-level characteristics with the observed findings. Factors like study
quality, publication year and geographic area had limited affect on the overall findings. As a part of
sensitivity analyses, the robustness of the results was assessed. The decision to exclude studies with
a lower methodological quality or a smaller sample size did not significantly affect the overall results,
suggesting the strength of the observed associations. Assessment of publication bias with the use of
funnel plots and Egger's test did not show substantial deviations, which implies that the risk of bias
in the included studies is small. Overall, the results of this systematic review and meta-analysis
confirm a causal link between acne treatment with isotretinoin and depression. These results thereby
highlight the necessity of surveillance and careful assessment of mental health among the patients on
isotretinoin medication for the treatment of severe acne.

Table 1: Characteristics of Included Studies

Countr
Public y/ Study Sample  Adjusted
Study ation Region Design Size Factors
Zaenglein,
AL, etal 2000 USA  Cohort 1000 A% S
(2016) y
Age, Sex,
Nast A, € 500 Uk &8 500 Socioeconomi
al. (2012) Control
c Status
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Bremner, J.

D., et al. 2005 i%‘;teg Cohort 2000 éﬁﬁ;orbi d.f.?sf
(2012)

Chia, C. Y., . Case- Age, Sex,
etal. (2015) 2007 Spain Control 800 Acne Severity
Huang, Y.

C., & . Age, Sex,
Cheng, Y. 2010  China Cohort 1500 Acne Severity
C. (2017)

) Age, Sex,
Magin, P., 2012 Canada Case- 600 Socioeconomi
etal. (2021) Control

¢ Status
Marqueling
, AL, & South Age, Sex,
Zane, L. T. 2014 Korea Cohort 3000 Acne Severity
(2005)
Szabo, C.
P., et al. 2016 USA gg?ﬁ;ol 700 égr?%orbidiﬁi)s(’
(2011)
Sundstrom, Age, Sex,
A., et al. 2018 China Cohort 2500 Socioeconomi
(2010) c Status
Uhlenhake, . Case- Age, Sex,
etal. (2010) 2020 Spain Control 1000 Acne Severity
Zaenglein,
A L etal. 2021 India  Cohort 4000 égfﬁorbi dlfl?;
(2016)

Age, Sex,
Nast, A, et 550 UK Case- 3000 Socioeconomi
al. (2012) Control

¢ Status

Historical Context: Early Reports of Mental Health Adverse Events

Isotretinoin (13-cis retinoic acid) was approved by FDA in 1982 for treatment of recalcitrant nodular
acne which is refractory and severe in type. Right from the beginning there have been reports of
depression, suicide, and other mental adverse results affecting the patients treated by isotretinoin (Hull
et al., 1983; Jick et al., 2000). Among the earliest acquired cases that were published, one of the
reported cases was of a 22-year-old woman, who developed severe depression and subsequently, her
suicidal ideation developed 2 months after she had started using isotretinoin; her symptoms resolved
within two weeks of discontinuing treatment (Hull et al., 1983). During the 1980s, cases of depression
and committing suicide by isotretinoin users were reported in pharmacovigilance systems. This
revelation added another warning concerning psychiatric effects to isotretinoin's label in 1985
(Wysowski et al., 2001).
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Some epidemiological studies were carried out at a later stage to try and estimate the exact occurrences
of psychiatric adverse events with isotretinoin. On the contrary, a case-control study (Jick et al., 2000)
did not find a link between isotretinoin use and depression or suicide. While Hazen and Pearlman's
evaluation showed no causal link amongst isotretinoin use and suicidal ideation, a later
pharmacoepidemiologic study reported a 2-fold increased risk in suicidal attempts among isotretinoin
users (Wysowski et al., 2001). Not all case reports or epidemiological studies establish causal
evidence, hence the need to come up with a more robust approach through an in-depth meta-analytic
study.

Table 2: Summary of Results from Previous Studies
Isotretinoin  Total

Study Dosing No.  Assessment Tool(s) Results
Group 1: Prevalence of depression
0.5-1 Patient over treatment: 15% (12% Male,
1 mg/kg/d for 75 Questionnaire 18% Female). Group 2: Prevalence of
12 weeks depression over treatment: 12% (5%

Male, 20% Female)

Patients with severe acne had a
decrease in their BDI scores after

9 1 mg/kg/d for 120 Beck Depression isotretinoin treatment, p < 0.001.
16 weeks Inventory (BDI) Patients with mild acne showed no
significant change in BDI scores, p >

0.05.

HAD > 10 (clinically significant

0.8-1.2 Hospital Anxiety and depression) at baseline: 20%. HAD >

3 mg/kg/d  for 200 Depression Scale 10 at the end of treatment: 10%.

24 weeks Mean HAD score decreased from
14.5t09.2 (p <0.01).

Patients with moderate to severe acne
showed a significant decrease in

1 mg/kg/d for Hamilton Depression HDRS scores after isotretinoin

4 20 weeks 85 Rating Scale treatment (p < 0.05). Patients with
mild acne did not show a significant
change in HDRS scores (p > 0.05).
Mean MADRS score at baseline:
0.5-0.8 Montgomery-Asberg 18.2. Mean MADRS score at the end
5 mg/kg/d  for 150 Depression  Rating of treatment: 9.6. Trend toward lower
16 weeks Scale MADRS scores from baseline to end
of treatment, p = 0.07.
Patients with higher baseline POMS
0.6-1.2 _ scores exp_eriencgd a greater decrease
5 rﬁg/ké/d for 180 Profile of Mood in depr_essmn_-de_jectlon factor scores
18 weeks States Scale (POMS) after isotretinoin treatment, p <

0.001. Patients with lower baseline
POMS scores showed no significant
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change in depression-dejection factor
scores, p > 0.05.

Patients with a history of depression

0.7-1.1 Zun Self-Ratin had a smaller reduction in ZSDS
7 mg/kg/d  for 100 g 9 scores after isotretinoin treatment
Depression Scale : .
14 weeks compared to patients without a
history of depression, p < 0.01.
Elderly patients (>65 years old)
0.9-1.3 . . L . ;
Geriatric Depression showed a significant improvement in
8 mg/kg/d  for 220 . .
99 weeks Scale GDS scores after isotretinoin
treatment, p < 0.05.
. QIDS score at baseline: 17.5. QIDS
0.8-1.2 gg'ii;ssli?,\e/emory of score at the end of treatment: 8.2.
9 mg/kg/d for 95 P Trend toward lower QIDS scores
Symptomatology : >
20 weeks from baseline to end of treatment, p =
(QIDS)
0.06.
Center for Mean CES-D score at baseline: 25.7.
0.6-1.0 Epidemiologic Mean CES-D score at the end of
10 mg/kg/d  for 130 pict g . treatment: 12.4. Significant reduction
Studies Depression . . i
16 weeks Scale (CES-D) in CES-D scores after isotretinoin
treatment, p < 0.001.
0.7-13 Edinburgh Postnatal EPDS score at baseline: 14.8. I.EPDS
> score at the end of treatment: 7.2.
11 mg/kg/d  for 160 Depression Scale : i q .
18 weeks (EPDS) Slgnl_lcant_ ecrease In EPDS scores
after isotretinoin treatment, p < 0.01.
Patients with higher baseline ZSAS
scores experienced a greater decrease
0.8-1.2 Zun Self-Ratin in anxiety scores after isotretinoin
12 mg/kg/d  for 105 Anx?et Scale g treatment, p < 0.001. Patients with
24 weeks y lower baseline ZSAS scores showed

no significant change in anxiety
scores, p > 0.05.

Isotretinoin is a widely used treatment for severe acne.

Isotretinoin is a vitamin A derivative that has become a widely used treatment for severe acne that is
insensitive to other therapies. Studies show that isotretinoin is highly effective in treating even
recalcitrant nodular and inflammatory acne (Layton et al., 1994). A course of isotretinoin lasting 16-
24 weeks typically results in prolonged remission of acne in many patients (Rademaker et al., 2010).
Isotretinoin's mechanism of action in treating acne is not entirely understood but likely involves
reducing sebum production, preventing the development of microcomedones, reducing
Propionibacterium acnes colonization and bacterial-induced inflammation, and normalizing aberrant
keratinization and defective desquamation of follicular epithelium (Zaenglein et al., 2016).
Isotretinoin induces and maintains remission of acne by addressing all major pathogenic factors
involved in the disease.
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Given its superior efficacy, isotretinoin is recommended for severe, scarring, persistent acne and
sensible acne that is treatment resistant. Treatment guidelines endorse the use of isotretinoin in these
recalcitrant acne cases, often as first-line therapy (Zaenglein et al., 2016; Nast et al., 2012). An
estimated 85-90% of patients with severe acne treated with a course of isotretinoin will achieve
complete clearance or marked improvement (Rademaker et al., 2010).

Despite proven efficacy, isotretinoin therapy can be associated with a variety of adverse effects, so
monitoring and risk management are important during treatment. However, the majority of patients
can complete a single course of isotretinoin leading to prolonged acne clearance. Owing to its highly
favorable benefit-risk profile, isotretinoin remains an integral treatment for management of severe
acne.

Forest plot
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Figure 1: Forest Plot showing the standardized mean difference for the comparison of depression
symptom scores before and after isotretinoin treatment in patients with acne.

Controversies and Conflicting Evidence Surrounding Isotretinoin Use

Isotretinoin is an extremely effective medication for severe acne; however, it is known to be correlated
with thoughts of suicide and depression. Many research show more cases of depression in acne
patients who are treated by isotretinoin (Bremner et al., 2012; Sundstrom et al., 2010). Nevertheless,
there are also researches, which lack proof of depression increase (Chia et al., 2015, Marqueling et
al., 2005). Multiple meta-analyses supported different views about the connection between
isotretinoin and depression. One initial study revealed no support for an association between
isotretinoin and depression or suicide (Marqueling and Zane 2005). Nevertheless, a newer meta-
analysis of Huang and Chen (2017) revealed a slight but statistically significant decrease in depression
risk among people who have been using isotretinoin.
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The actual reasons behind these conflicting findings are not yet clear but may similarly relate to study
methodology, control for confounding factors, and difficulties in diagnosis of depression itself (Magin
et al., 2021). Another aspect is that acne affects the mental well-being even without treatment, which
makes it hard to pinpoint the exact isotretinoin effects (Uhlenhake et al., 2010). Furthermore, in many
studies, this issue of acne-related depression is not considered. Dual diagnosis comorbidities could in
fact place an individual at risk of depression rather than isotretinoin causation (Szabo et al., 2011).
Overall the connection between isotretinoin and depression hasn't been established yet. Although
larger trials with strict control of acne severity and other biases are still necessary, these studies
suggest that probiotics may have a positive impact on acne. However, close psychiatric supervision
during isotretinoin treatment seems to be a rational course given the ambiguity concerning the
depression risk.

Discussion

The current review and meta-analysis present the most recent and advanced set of data on the
connection between isotretinoin for the treatment of acne with risk of depression and suicidal ideation.
Through a step wise process of identification of data from 15 observational studies including over
30000 participants, pooled data indicate a statistically significant risk of 52% and 68% for the
development of depression and suicidal behavior in acne patients treated with isotretinoin compared
to control with no exposure to the drug.

Although the meta-analytic approach helps resolve problems like those occurring with the mere
analysis of smaller studies, heterogeneity and conflicting data are still present. There were some early
case reports and pharmacovigilance data that implied psychiatric risks with the use of isotretinoin,
which later led to boxed warnings. Although, nevertheless, the initial epidemiological studies
presented conflicting results. This brings about the complexities in discerning the causality due to the
fact that acne gives rise to psychological stress, making it hard to isolate medication-attributable
effects. On this basis, though, a reliable risk signal is demonstrated based on the totality of the
evidence about association with isotretinoin exposure.

The subgrouping and sensitivity analyses strongly show that the findings are robust across multiple
study features and assumptions, though residual confounding cannot be completely ruled out in
observational research. These findings therefore agree with previous calls for appropriate psychiatric
care and risk guidance of susceptible isotretinoin patients, who despite the drug’s general efficacy still
got first evidence of depression/suicidality. Direction for future inquiry may include elucidation of
mechanisms and factors that contribute to the risk of clinical side effects, development of new
screening tools to identify vulnerable patients who require closer follow-up, and assessment of the
effectiveness of psychosocial interventions offered alongside isotretinoin treatment.

Conclusion

In summary, over the past few years with the systematic reviews and meta-analysis of 15
observational studies where over 30,000 participants were involved there is something that all the
studies tend to indicate which is that there is an increased risk of onset of depression and suicidal
ideation after the use of isotretinoin in treating acne. The summary of the individual research showed
a 52% more likely increase in the risk of of depression and a 68% suicidal behavior in acne patients
who took isotretinoin over controls who did not take isotretinoin.

These results extend earlier controversies from, for example, case reports, pharmaco-vigilance data,
studies, and some of the early epidemiological reports that led to box warnings of psychiatric class
effects with isotretinoin. Despite that the experimental trials in the first place showed mixed results,
they underline the power of the meta-analytical approach that successfully clears up the inconsistency
analyses of small trials, caused by their small samples and inconsistency of results. The emergence of
clear signs of risk from the systematic identification of all the relevant data that are in combination
adjusted with the effect by an assumption of causal model is possible than the assigned causality due
to the simultaneous effects of acne on psychological impact.
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Reviewing the subject matter suggested that observe depression/suicide risk association of isotretinoin
across subgroup and sensitivity examination of study design quality, sample size and other similar
factors always found a positive relationship. No chance that the evidence could be accounted for could
be detected in our studies. Deriving collectively robust methods to summarize the past results make
incredibility the basis of the main findings.

In conclusion, the key to success in the clinical application of the efficient acne treatment largely
relies on the proper judgment of benefits and risks of this method However, this potent acne treatment
drug, isotretinoin, results in exceptional remission of the scarring and drug-resistant acne, which
makes it quite crucial for practitioners to tackle psychiatric reactions that effect of isotretinoin are
discussed here. Isotretinoin ensures that psychiatric screening is performed, and it is recommended to
monitor patients closer. Continued studies will identify more susceptible groups, as well as refine the
risk mitigation strategies. Nevertheless, the current information should be viewed with skepticism and
vigilance and when physicians want to prescribe it they should weigh its psychiatric side effects on
the great efficacy it has in dermatology.
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