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ABSTRACT

Background: Chemical peels are widely used for mild-to-moderate acne vulgaris, but comparative evidence
is dispersed across small trials and multiple active formulations. This review synthesized randomized trial evi-
dence and compared efficacy and tolerability across peel types using network meta-analysis.

Methods: PubMed, the Cochrane Library, Scopus, and Web of Science were searched for randomized
active-comparator trials of chemical peels for acne vulgaris up to June 2026. Random-effects network
meta-analyses used standardized mean differences (SMDs) for continuous outcomes and risk ratios (RRs) for
categorical and safety outcomes, each with 95% confidence intervals (Cls). Salicylic acid was the reference
treatment, and treatments were ranked using surface under the cumulative ranking curve (SUCRA) values.

Results: Twenty-three randomized trials with reported enrollment totaling 1,164 participants were included. Most
continuous efficacy comparisons were not statistically significant. Relative to salicylic acid, Jessner’s solution was
associated with a smaller reduction in papule count (SMD 2.49, 95% Cl 1.28 to 3.70) and a smaller reduction in
Michaelsson acne score (SMD 1.78, 95% Cl 0.41 to 3.16). Salicylic plus mandelic acid ranked highest for good improve-
ment (SUCRA 91.9%), but its RR versus salicylic acid was imprecise (RR 1.96, 95% Cl 0.75 to 5.13). Trichloroacetic acid
was associated with more erythema than salicylic acid (RR 2.74, 95% CI 1.10 to 6.78). Heterogeneity was substantial
for non-inflammatory lesion count, papule count, pustule count, and Michaelsson acne score. Treatment-label frag-
mentation and undocumented handling of split-face correlations limited confidence in rankings.

Conclusion: Our analysis does not establish broad superiority of one chemical peel for acne vulgaris. Salicylic
acid performed favorably against Jessner’s solution for selected efficacy outcomes and had a lower erythema
risk than trichloroacetic acid, but most estimates were imprecise, and several networks were heterogeneous.
Treatment choice should remain individualized, and the findings require confirmation in rigorously reported
head-to-head trials with standardized outcomes.

Keywords: Acne vulgaris, chemical peel, salicylic acid, glycolic acid, trichloroacetic acid, network meta-analysis,
randomized controlled trial. )

Introduction young adults and may lead to post-inflammatory
hyperpigmentation, scarring, psychosocial distress,

Acne vulgaris is a chronic inflammatory disorder of the and impaired quality of life [1]. Its pathogenesis

pilosebaceous unit characterized by non-inflammatory involves follicular hyperkeratinization, increased sebum
comedones and inflammatory papules, pustules, nodules, production, Cutibacterium acnes colonization, and
or cysts. It is especially common in adolescents and inflammation [2].
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Superficial chemical peeling creates controlled epidermal
injury and promotes exfoliation and regeneration.
Common agents include alpha-hydroxy acids such as
glycolic and mandelic acid; beta-hydroxy acids such
as salicylic and lipohydroxy acid; trichloroacetic acid,
pyruvic acid; azelaic acid; amino fruit acid; Jessner’s
solution; and combined formulations. Their keratolytic,
comedolytic, anti-inflammatory, and antimicrobial
properties make them plausible adjuncts for active acne,
but concentration, vehicle, treatment interval, number of
sessions, and penetration depth vary considerably [3].
Selection also requires attention to skin phototype and
the risk of post-inflammatory dyspigmentation [4].

A 2018 systematic review included 12 randomized
controlled trials and concluded that commonly used
peels appeared similarly effective and generally well
tolerated, while emphasizing small samples, clinical
heterogeneity, and the absence of standardized outcomes
[5]. Randomized studies have evaluated additional
formulations and comparisons, including mandelic
acid, combined glycolic-salicylic acid, azelaic acid, and
updated salicylic versus trichloroacetic or glycolic acid
comparisons [6-8]. The expanded evidence base creates a
connected set of active comparisons that can be evaluated
using network meta-analysis.

This systematic review and network meta-analysis aimed
to compare the efficacy and safety of active chemical
peels for acne vulgaris. Outcomes included changes
in inflammatory and non-inflammatory lesion counts,
papule and pustule counts, Michaelsson acne score,
categorical improvement, burning or stinging, erythema,
desquamation or exfoliation, and post-inflammatory
hyperpigmentation.

Methods

Protocol and reporting

The review was prepared using the PRISMA 2020
statement and the PRISMA extension for network meta-
analysis as reporting frameworks [9,10], as well as the
Cochrane Handbook for Systematic Reviews and Meta-
Analysis [11]. This systematic review and network meta-
analysis was not registered in PROSPERO.

Data sources and search strategy

The documented search covered PubMed, the Cochrane
Library, Scopus, and Web of Science. Search concepts
combined acne vulgaris with terms for chemical peeling
and specific agents, including hydroxy acids, glycolic
acid, salicylic acid, trichloroacetic acid, pyruvic acid,
lipohydroxy acid, mandelic acid, salicylic-mandelic
acid, amino fruit acid, azelaic acid, Jessner’s solution,
resorcinol, and phenol. Reference lists of eligible studies
were also used to identify reports. The final literature
search was conducted in December 2025. The exact
database-specific strings and final search date were
retained in Supplementary Table 1.
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Eligibility criteria

Eligible studies were randomized controlled trials,
including parallel-group and split-face designs, enrolling
participants with active acne vulgaris and directly
comparing two or more active chemical peel regimens.
The primary network excluded non-randomized and
quasi-randomized studies, reviews, studies with a
different population or intervention framework, duplicate
or overlapping populations, and a placebo-controlled trial
that did not contribute to the active-comparator network.
Studies focused only on acne scars or post-inflammatory
dyschromia, combined peels with non-peel acceleration
or device therapies, or lacked usable comparative data
were not eligible for the primary network.

Study selection and data extraction

We imported search results from all databases into
Rayyan and manually removed duplicates. Four authors
independently screened the remaining articles, with
disagreements resolved by a fifth reviewer. The review
was conducted in two steps: titles and abstracts were
first scanned to flag potentially relevant records, after
which the complete articles were examined against the
inclusion criteria to determine their suitability for the
qualitative synthesis and subsequent meta-analysis.
Studies with treatment comparisons disconnected from
the main network were excluded from the corresponding
outcome-specific network meta-analysis.

Four reviewers independently extracted data into
structured workbooks containing the study identifier,
country, design, sample size, population, treatment arms,
schedule, follow-up, efficacy outcomes, safety outcomes,
baseline characteristics, and outcome-level means,
standard deviations, event counts, and totals. For change
outcomes, negative values represented reductions from
baseline.

Outcomes

Continuous efficacy outcomes were changed in
inflammatory lesion count, non-inflammatory lesion
count, papule count, pustule count, and Michaelsson
acne score. Categorical outcomes were good, fair, and
poor improvement based on the definitions reported
by individual trials. Safety outcomes were burning
or stinging, erythema or redness, desquamation or
exfoliation, and post-inflammatory hyperpigmentation.
Because definitions and follow-up times differed
across studies, each network should be interpreted as
a synthesis of the reported trial endpoints rather than a
single uniform time point.
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Risk of bias

Four investigators independently appraised the risk
of bias in each eligible trial using the Cochrane Risk-
of-Bias 2 (RoB 2) framework [12]. The evaluation
addressed the five standard domains: (i) bias arising from
the randomization process, (ii) bias due to deviations
from the intended intervention, (iii) bias owing to
missing outcome data, (iv) bias in the measurement of
outcomes, and (v) bias in the selection of the reported
result. Judgments were made separately for every
prespecified outcome, with every decision explicitly
justified and logged in a shared template. Disagreements
were discussed until consensus was reached; if consensus
could not be achieved, a senior reviewer adjudicated.

Statistical analysis

The analyses used random-effects network meta-analysis.
Continuous outcomes were expressed as SMDs with 95%
ClIs, and categorical and safety outcomes as RRs with 95%
Cls. Salicylic acid was used as the reference treatment in
the forest plots. For lesion-count and score reductions,
an SMD below zero favored the listed treatment over
salicylic acid; an SMD above zero favored salicylic acid.
For good improvement, an RR above 1 favored the listed
treatment. For poor improvement and adverse events, an
RR below 1 favored the listed treatment.

Treatment rankings were summarized using SUCRA
values. Heterogeneity was reported using 12, 12, and
Cochran’s Q. The analysis software and version was R
4.3.3. An audit of treatment names identified inconsistent
capitalization, spacing, and naming for some clinically
equivalent regimens, resulting in fragmented network
nodes in the supplied analysis. Such duplicates must
be harmonized, and the affected networks re-estimated
before SUCRA ranks are treated as definitive. For
dichotomous outcomes, a continuity correction of 0.5
was applied when a zero-event occurred in one treatment
arm. When the standard deviation of a change score
was unavailable, it was calculated from the reported
mean change, sample size, and two-sided p value when

calculation was not possible, the standard deviation was
imputed from a clinically comparable study using the
same assessment scale and follow-up duration, and the
robustness of this assumption was evaluated in sensitivity
analyses.

Results

Study selection

The searches identified 1,857 records: 365 from PubMed,
146 from the Cochrane Library, 967 from Scopus, and
379 from Web of Science. After 639 duplicates were
removed, 1,218 records were screened, and 1,167 were
excluded. Fifty-one full-text reports were sought, and
all were retrieved. Twenty-eight reports were excluded:
four reviews, 22 reports with a different PICO, and two
duplicate or overlapping populations. Twenty-three
randomized studies were included in the systematic
review and meta-analysis (Figure 1) [6-8,13-32].

Characteristics of included studies

The 23 trials were published from 1999 to 2025 and
reported enrollment totaling 1,164 participants. Individual
sample sizes ranged from 13 to 120. Nine studies used
randomized split-face designs, and the remainder used
parallel-group comparisons. Studies were conducted in
India (n=9), Egypt (n = 3), South Korea (n = 3), Pakistan
(n = 2), the United States (n = 2), and one each in Iran,
Malaysia, Poland, and Turkey. Most participants had
mild-to-moderate facial acne; several studies restricted
enrollment to Fitzpatrick skin types II1I-V or to women.
Treatment courses ranged from two sessions over four
weeks to 12 sessions over 24 weeks, and follow-up
ranged from 4 to 24 weeks (Table 1). Additional baseline
characteristics of the included studies are presented in
Supplementary Table 2.

Abbreviations: AFA, amino fruit acid; GAGS, Global
Acne Grading System; MAS, Michaelsson acne score;
PAHPI, postacne hyperpigmentation index; PIH, post-

the p value was derived from a paired t-test. When this inflammatory hyperpigmentation; RCT, randomized
Table 2. Summary of network meta-analysis results.
Outcome Comparisons Measure Key result versus salicylic acid (95% Cl) Highest SUCRA
Inflammatory lesions 8 SMD Pyruvic acid versus SA: —0.11 (~0.66 to 0.43); no significant contrast Pyruvic acid, 74.8% 0.0%
Non-inflammatory lesions " SMD LHA versus SA: -0.11 (-2.28 to 2.06); no significant contrast SA, 67% 91.9%
Papule count 5 SMD Jessner’s versus SA: 2.49 (1.28 to 3.70), p < 0001 Mandelic acid, 84% 72.4%
Pustule count 5 SMD Pyruvic acid versus SA: -0.46 (-2.58 to 1.65); no significant contrast Pyruvic acid, 70% 92.5%
Michaelsson acne score 7 SMD Jessner’s versus SA: 1.78 (0.41 to 3.16), p = 0011 SA, 74% 92.0%
Good improvement 13 RR SA + mandelic versus SA: 1.96 (0.75 to 5.13); no significant contrast SA + mandelic, 91.9% 56.9%
Fair improvement " RR Glycolic + SA versus SA: 5.06 (1.16 to 22.05); intermediate category Glycolic + SA, 83% 0.0%
Poor improvement 13 RR SA + mandelic versus SA: 0.43 (0.06 to 3.01); no significant contrast SA + mandelic, 78% 0.0%
Burning or stinging " RR Mandelic versus SA: 0.46 (0.15 to 1.36); no significant contrast Mandelic acid, 84% 58.9%
Erythema or redness 16 RR TCA versus SA: 2.74 (1.10 t0 6.78), p = 0030 SA + azelaic, 90% 0.0%
Desquamation/exfoliation 8 RR No significant contrast; duplicate Jessner's nodes Unreliable 44.0%
Post-inflammatory
10 RR Mandelic versus SA: 0.14 (0.01 to 2.63); no significant contrast Mandelic acid, 84% 0.0%
hyperpigmentation
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Figure 1. PRISMA 2020 flow diagram. The searches identified 1,857 records; 23 randomized studies were

included in the systematic review and network meta-analysis.

controlled trial; SA, salicylic acid; TCA, trichloroacetic
acid.

Salicylic acid was the most common comparator and
connected networks involving glycolic acid, mandelic
acid, pyruvic acid, trichloroacetic acid, Jessner’s
solution, lipohydroxy acid, amino fruit acid, azelaic
acid, and combination peels. Outcome reporting was
uneven as eight studies contributed inflammatory-lesion
data, 11 contributed non-inflammatory-lesion data,
five each contributed papule and pustule counts, seven
contributed Michaelsson acne score, and between 8 and
16 comparisons contributed individual safety outcomes.

Risk of bias

The risk-of-bias assessment using the Cochrane RoB 2
framework covered all 23 included randomized trials.
Five studies were judged to be at low risk of bias, 12 raised
some concerns, and six were judged to be at high risk
of bias. High-risk judgments were commonly associated
with concerns related to the randomization process or side
allocation, with additional concerns involving missing
outcome data or outcome measurement in selected
studies. Concerns about the selection of reported results
were frequent (Supplementary Figure S1).

Continuous efficacy outcomes

The continuous-outcome networks were mostly centered
around salicylic acid, which acted as the main comparator
across inflammatory lesions, non-inflammatory lesions,
papule count, pustule count, and Michaelsson acne score
(Figure 2).

For change in inflammatory lesion count, no treatment
differed significantly from salicylic acid. Pyruvic acid

ranked highest (SUCRA 75%) but had an imprecise
estimate versus salicylic acid (SMD —0.11, 95% CI
—0.66 10 0.43; p = 0.689). Jessner’s solution did not differ
statistically significantly from salicylic acid (SMD 0.00,
95% CI —0.40 to 0.41; p = 0.998). Heterogeneity was
negligible (I = 0.0%; 12 = 0; Q p = 0.5388) (Figure 3a).

For non-inflammatory lesion count, no treatment differed
significantly from salicylic acid. Lipohydroxyacid had
SMD —0.11 (95% CI —2.28 to 2.06; p = 0.923), while
Jessner’s solution had SMD 1.13 (95% CI —0.15 to 2.41;
p =0.084). Salicylic acid ranked highest (SUCRA 67%),
closely followed by lipohydroxyacid (SUCRA 64%).
Heterogeneity was substantial (I2 = 91.9%; 1 = 1.1282;
Q p <0.0001) (Figure 3b).

For papule count, mandelic acid ranked highest (SUCRA
84%) but did not differ significantly from salicylic acid
(SMD -0.39, 95% CI —1.43 to 0.66; p = 0.468). Jessner’s
solution was associated with a significantly smaller
papule reduction than salicylic acid (SMD 2.49, 95% CI
1.28 to 3.70; p < 0.001). Heterogeneity was moderate
to substantial (I = 72.4%; 1> = 0.2026; Q p = 0.0570)
(Figure 3c).

For pustule count, no treatment differed significantly
from salicylic acid. Pyruvic acid ranked highest (SUCRA
70%) with SMD —0.46 (95% CI —2.58 to 1.65; p =
0.668), whereas trichloroacetic acid ranked lowest and
showed a nonsignificant trend toward less favorable
outcomes (SMD 1.05, 95% CI —0.45 to 2.55; p=0.171).
Heterogeneity was substantial (I = 92.5%; 1> = 1.0856;
Q p=0.0003) (Figure 3d).

For the Michaelsson acne score, salicylic acid and
mandelic acid had similar favorable rankings (SUCRA
74% and 73%, respectively). Mandelic acid did not
differ from salicylic acid (SMD —0.01, 95% CI —1.07 to
1.04; p = 0.978). Jessner’s solution was associated with
a significantly smaller score reduction than salicylic
acid (SMD 1.78, 95% CI 0.41 to 3.16; p = 0.011).
Heterogeneity was substantial (I* = 92.0%; 1> = 0.8187;
Q p <0.0001) (Figure 3e).

Categorical improvement

For good improvement, no treatment differed significantly
from salicylic acid. Salicylic plus mandelic acid ranked
highest (SUCRA 92%; RR 1.96, 95% CI1 0.75 to 5.13; p
=0.170), followed by trichloroacetic acid (SUCRA 63%;
RR 1.04, 95% CI 0.65 to 1.68; p = 0.867) and salicylic
acid (SUCRA 62%). Heterogeneity was moderate (1> =
56.9%; 12 = 0.0580; Q p = 0.0307) (Figure 4a).

For fair improvement, the event was significantly more
frequent than with salicylic acid for glycolic plus salicylic
acid (RR 5.06, 95% CI 1.16 to 22.05; p =0.031), glycolic
acid (RR 4.63, 95% CI 1.33 to 16.11; p = 0.016), and
Jessner’s solution (RR 4.14, 95% CI 1.53 to 11.19; p =
0.005). These findings should be interpreted cautiously
because fair improvement is an intermediate response
category rather than a clearly favorable endpoint.
Heterogeneity was negligible (I* = 0.0%; ©*=0; Q p =
0.4120) (Figure 4b).

For poor improvement, no treatment differed significantly
from salicylic acid. Salicylic plus mandelic acid ranked
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Figure 2. Network geometry for continuous efficacy outcomes: (a) inflammatory lesion count, (b) non-inflammatory lesion count, (c)
papule count, (d) pustule count, and (e) Michaelsson acne score. Node size reflects the amount of evidence and edge width reflects

the number of direct comparisons.
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Figure 3. Random-effects network meta-analysis for continuous efficacy outcomes: (a) inflammatory lesion countw, (b) non-
inflammatory lesion count, (c) papule count, (d) pustule count, and (e) Michaelsson acne score. Standardized mean differences are
presented relative to salicylic acid with 95% confidence intervals and SUCRA values.

highest for avoiding poor improvement (SUCRA 78%;
RR 0.43,95% CI10.06to 3.01; p=0.395), but the estimate
was highly imprecise. Pyruvic acid also ranked favorably
(SUCRA 74%; RR 0.52,95% C10.12 t0 2.19; p = 0.370).
Heterogeneity was negligible (I* = 0.0%; ©* = 0; Q p =
0.9895) (Figure 4c).

Safety and tolerability

For burning or stinging, no treatment differed significantly
from salicylic acid. Mandelic acid ranked most favorably
(SUCRA 84%; RR 0.46, 95% CI10.15 to 1.36; p=0.158),
while glycolic acid showed a nonsignificant trend toward
more symptoms (RR 2.56, 95% CI 0.88 to 7.46; p =
0.084). Heterogeneity was moderate (I> = 58.9%; 12
0.5283; Q p=0.0451) (Figure 5a).

For erythema or redness, trichloroacetic acid was
associated with significantly more events than salicylic
acid (RR 2.74, 95% CI 1.10 to 6.78; p = 0.030). Salicylic
plus azelaic acid ranked most favorably (SUCRA 90%),

although the estimate was imprecise (RR 0.13, 95% CI
0.01 to 2.47; p = 0.174). Heterogeneity was negligible (I?
=0.0%; t>=0; Q p = 0.5036) (Figure 5b).

For desquamation or exfoliation, no treatment differed
significantly from salicylic acid. Jessner’s solution ranked
favorably in one node (SUCRA 82%; RR 0.33, 95% CI
0.01 to 12.09; p = 0.549), whereas another Jessner’s-
solution node showed an opposite nonsignificant direction
(RR 11.75,95% CI1 0.94 to 146.37; p = 0.056), indicating
unstable ranking due to sparse and inconsistent evidence.
Heterogeneity was moderate (12 = 44.0%; > = 0.8390; Q
p =0.1815) (Figure 5c).

For  post-inflammatory ~ hyperpigmentation,  no
comparison reached statistical significance. Mandelic
acid ranked most favorably (SUCRA 84%; RR 0.14, 95%
CI 0.01 to 2.63; p = 0.190), while trichloroacetic acid
showed a nonsignificant trend toward more events (RR
2.88, 95% CI 0.83 to 10.06; p = 0.097). Heterogeneity
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Figure 4. Random-effects network meta-analysis for categorical improvement: (a) good improvement, (b) fair improvement, and (c)
poor improvement. Risk ratios are presented relative to salicylic acid with 95% confidence intervals and SUCRA values.
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Figure 5. Random-effects network meta-analysis for safety outcomes: (a) burning or stinging, (b) erythema or redness, (c)
desquamation or exfoliation, and (d) post-inflammatory hyperpigmentation. Risk ratios are presented relative to salicylic acid with

95% confidence intervals and SUCRA values.

was negligible (I> = 0.0%; © = 0; Q p = 0.5440) (Figure
5d).

A comparative summary of outcome-specific network
results is provided in Table 2.

For continuous reductions, negative SMDs favor
the listed treatment over salicylic acid. For good
improvement, RR > 1 favors the listed treatment. For
poor improvement and adverse events, RR <1 favors the
listed treatment. Rankings from networks with treatment-
label fragmentation should be interpreted cautiously.

Discussion

This network meta-analysis synthesized 23 randomized
trials comparing active chemical peels for acne vulgaris.

Three findings merit attention. First, the evidence did
not identify a peel that was consistently superior across
efficacy and safety outcomes. Second, salicylic acid was
favored over Jessner’s solution for papule reduction and
Michaelsson acne score and was associated with less
erythema than trichloroacetic acid. Third, most remaining
estimates were imprecise, and several apparently
favorable rankings were not accompanied by statistically
convincing treatment effects. The results therefore
support selective, outcome-specific interpretation rather
than a single treatment hierarchy.

The findings extend the 2018 systematic review, which
judged commonly used peels to be broadly similar but
could not pool the trials because of clinical heterogeneity
[5]. The larger network now permits indirect comparison,
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yet it does not overturn that cautious conclusion. The
advantage of salicylic acid over Jessner’s solution
for selected outcomes is directionally consistent with
individual trials in which salicylic acid performed
well for comedonal or inflammatory lesions [6,14,20].
By contrast, the network did not show a reproducible
advantage for glycolic acid, mandelic acid, pyruvic
acid, or combination peels across outcome domains.
This pattern suggests that any comparative benefit may
depend on the lesion type and regimen rather than on a
universal superiority of one agent.

The agent-specific results should not be overstated.
Salicylic acid is lipophilic, keratolytic, and comedolytic
and can penetrate the pilosebaceous unit, properties
that support its performance in papular and comedonal
acne [33]. Glycolic acid acts primarily through
epidermal exfoliation and altered corneocyte cohesion
[34]. Jessner’s solution combines several keratolytic
constituents, whereas trichloroacetic acid produces
concentration-dependent protein coagulation and a
more intense controlled injury [35]. These differences
explain greater erythema with trichloroacetic acid, but
mechanism alone cannot establish comparative clinical
efficacy [36].

The distinction between absence of evidence and
evidence of equivalence is central to this review. Most
Cls crossed the null, but many were wide enough
to include clinically important benefit and harm. No
significance in these small networks therefore does not
demonstrate that treatments are equivalent. SUCRA
values must be interpreted similarly, as they estimate
rank probabilities under the fitted model but do not
measure effect magnitude, clinical importance, or
certainty. Salicylic plus mandelic acid illustrates the
problem, ranking first for good improvement despite a
wide confidence interval. The fair-improvement endpoint
is additionally ambiguous because more patients in an
intermediate category can coexist with fewer patients
achieving a good response.

In particular, a higher SUCRA value does not establish
the clinical superiority of a peel when the corresponding
relative effect is imprecisely estimated, or its confidence
interval overlaps the null. Treatment ordering should
therefore remain exploratory rather than a basis for
definitive comparative claims.

Clinical and statistical heterogeneity further constrain
interpretation. Concentrations, vehicles, neutralization
procedures, session intervals, treatment duration, follow-
up, baseline severity, and outcome definitions varied
across trials. High I* values for non-inflammatory
lesions, papules, pustules, and Michaelsson acne score
indicate that the connected evidence network was not
clinically homogeneous. Network meta-analysis also
assumes that effect modifiers are sufficiently comparable
across treatment comparisons. Combining split-face and
parallel-group trials without documented within-person
correlations may have produced Cls that are too narrow
or too wide [11].

In split-face trials, outcomes measured on opposite
facial halves are paired within participants. Because
the within-person correlations were not consistently

available in the trial reports and could not be verified
in the supplied analysis specifications, the precision of
pooled estimates from those studies may be misstated.
A reanalysis incorporating appropriate paired estimates
or a prespecified correlation sensitivity analysis would
strengthen confidence in the network findings.

Burning, stinging, erythema, desquamation, and
pigmentary change were the most frequently reported
events. Only erythema showed a statistically significant
treatment difference, with greater risk for trichloroacetic
acid than salicylic acid. This limitation is particularly
important in darker skin phototypes, for which post-
inflammatory hyperpigmentation may be more clinically
consequential [37,38]. Rare or delayed events cannot be
excluded because follow-up was short and adverse-event
definitions were inconsistent. Under-detection of harms
is a recognized problem in randomized trials [39].

For practice, peel selection should be individualized
by lesion pattern, skin phototype, previous tolerability,
desired recovery time, concentration, and clinician
experience rather than chosen from the rank order alone.
Salicylic acid is a defensible active comparator and
may be preferred when papular acne or concern about
trichloroacetic acid-associated erythema is prominent.
Mandelic acid and combination peels remain reasonable
alternatives when tolerability is prioritized, but their
high rankings do not yet establish superior efficacy.
All agents require appropriate patient selection, pre-
peel assessment, photoprotection, and monitoring for
irritation and dyspigmentation [36].

This review has several strengths. It evaluates both
efficacy and tolerability and uses network methods
to integrate a set of active comparisons that cannot be
summarized by conventional pairwise meta-analysis
alone. Study characteristics, outcome estimates, treatment
rankings, and heterogeneity statistics are reported
together, allowing the reader to distinguish statistically
significant effects from rank probabilities.

The manuscript also has some limitations. Follow-up
times and outcome definitions differed, several networks
were highly heterogeneous, and publication bias could
not be assessed reliably in small networks. Incomplete
reporting of randomization and blinding in the trial
reports further weakens causal confidence [40]. These
findings should therefore be regarded as an exploratory
synthesis of the supplied analysis rather than definitive
comparative-effectiveness evidence.

Additional uncertainty arises from treatment-label
fragmentation: different text labels for potentially
identical peeling regimens may have been treated as
separate network nodes. The affected treatment rankings
must be interpreted cautiously until the labels are
harmonized, and the network estimates are recomputed.

Future trials should use concealed randomization,
blinded outcome assessment where feasible, prespecified
adverse-event definitions, and reporting consistent with
nonpharmacologic-trial standards [40]. Core outcomes
should include standardized inflammatory and non-
inflammatory lesion counts, a validated global severity
measure, patient-reported benefit, post-inflammatory
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hyperpigmentation, and follow-up beyond the treatment
course. Split-face studies should report paired analyses
and within-person correlations. Comparative trials
should also prespecify peel concentration, vehicle,
neutralization, session interval, concomitant skin care,
and skin-phototype strata.

Conclusion

Across 23 randomized trials, chemical peels generally
improved mild-to-moderate acne. Salicylic acid was
favored over Jessner’s solution for papule reduction
and Michaelsson acne score and was associated with
less erythema than trichloroacetic acid. Most other
comparisons were inconclusive, and rankings were
limited by heterogeneity, imprecision, and data-quality
concerns. Treatment should be individualized, and
definitive ranking requires prospectively registered
trials with standardized outcomes, harmonized treatment
definitions, and longer follow-up across diverse skin
phototypes.
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