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Introduction: Acne vulgaris is a common inflammatory skin disorder affecting the sebaceous glands—
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rich areas, including the face, chest, and back. It typically arises during adolescence but can persist or

Received in revised form 20 Jan. 2026 appear in adulthood. Recent findings suggest that histamine, via H1 receptors on sebocytes, further
Accepted 31 Jan. 2026 contributes to inflammation and sebum secretion. Desloratadine, an H1 receptor antagonist, has anti-
Published 7 Feb. 2026 inflammatory effects and reduces sebum squalene levels, supporting potential as an adjunctive acne
therapy. We assessed whether adding desloratadine to isotretinoin improves outcomes compared to
Keywords: isotretinoin monotherapy.
Acne vulgaris Methods: Following PRISMA guidelines, we searched PubMed, Web of Science, and Scopus targeting
Retinoids randomized controlled trials (RCTs) comparing isotretinoin plus desloratadine versus isotretinoin alone.
Isotretinoin Eligible studies reported the Global Acne Grading System (GAGS) score, inflammatory lesion count,
Desloratadine or non-inflammatory lesion count. Results were pooled and expressed as differences (MD) with 95%
Antihistamines confidence intervals (CI).

Results: Six RCTs, including 424 patients, met the inclusion criteria. Combination therapy demonstrated
greater improvement in GAGS score (pooled MD —1.81, 95% CI [-2.52; —1.1], P < 0.00001).
However, no significant differences were observed in inflammatory lesions (pooled MD 0.26, 95%
CI [-1.01; 1.54], P = 0.68) or non-inflammatory lesions (pooled MD 0.30, 95% CI [-2.24; 2.84],
P = 0.82). The addition of desloratadine to isotretinoin improved treatment efficacy and showed trends
toward fewer flares and dry lips, although these differences did not reach statistical significance.
Conclusion: Desloratadine appears to enhance the efficacy and tolerability of isotretinoin, supporting
its position as a promising adjunctive therapy for acne management.

the range of therapies available includes topical solutions and oral
medications. The primary treatments consist of topical retinoids,
benzoyl peroxide, and antibiotics. In cases that are resistant or
more severe, oral antibiotics, hormone-regulating treatments, or
isotretinoin may be utilized [2].

1. Introduction

Acne vulgaris is a common inflammatory skin condition that
typically appears on areas rich in sebaceous glands, such as the
face, chest, and back. It presents with comedones, inflammatory
papules, and pustules, and while it is most prevalent in adolescents,
it can affect individuals of all ages [1]. In addition to these inflammatory mechanisms, the role of histamines
and H1 receptor activation on sebocytes has been implicated in
acne pathogenesis [3]. Recent studies have shown that H1-receptor
antagonists may have a therapeutic role in acne treatment by
reducing squalene levels, a key biomarker of sebum production [4].
To address this, researchers have introduced various dosing regimens
and are developing new strategies to minimize sebum production.
Furthermore, histamine may contribute to acne pathogenesis by

*Corresponding author: Ahmed S Mohamed, Faculty of Medicine, Merit University, actmg as an ?nﬂ_ammatory mediator durmg the immune response
Sohag, Egypt Email: asyd76583 @ gmail.com associated with inflammatory acne [5].

The development of acne involves a complex interplay of multiple
pathogenic mechanisms, including increased sebum production,
follicular hyperkeratinization, colonization by Cutibacterium acnes,
and an associated inflammatory immune response. Combined,
these factors promote the formation of both non-inflammatory and
inflammatory lesions, thereby complicating treatment. Currently,
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tageous in cases of acne that have not responded satisfactorily to
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effects, including dry skin, chapped lips, erythema, and rashes. H1-
Citation: Mohamed AS, Kafienah M, Rabi M, et al. Efficacy and Safety of Isotretinoin s . . . o . ‘s
. . e X . antihistamines have historically been utilized to alleviate pruritic
Plus Desloratadine versus Isotretinoin Alone for Acne Vulgaris: Systematic Review and o . - . X
Meta-analysis. ASIDE Int Med. 2026;3(1):35-49, doi:10.71079/ASIDE.IM.020726257 (itching) and allergic conditions. Moreover, histamine has been


https://doi.org/DOI:10.71079/ASIDE.IM.020726257
https://asidejournals.com/index.php/internal-medicine
https://doi.org/10.71079/ASIDE.IM.020726257
https://orcid.org/0009-0009-4681-1865
https://orcid.org/0009-0009-0377-7732
asyd76583@gmail.com 
https://www.asidehealthcare.org/
https://www.asidehealthcare.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://asidejournals.com
https://doi.org/10.71079/ASIDE.IM.020726257

DOI:10.71079/ASIDE.IM.020726257

ASIDE Internal Medicine

36

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

ification of studies via
Records identified from":
PubMed (n = 2643)
Scopus (n= 11) ¥
WOS (n = 2673)

Total (n =5327)

Identification

Records remaoved before
screening:
Duplicate records
removed (n =3546)

!

Records screened « Records excluded™
(n=1781) (n=1771)

> !

=

E Reports sought for retrieval P Reports not retrieved

8 {n=10) (n=0)

o

2 |

Reports assessed for eligibility o
(n=10)

¥

Studies included in review
(n=86)

Reports excluded: (n = 4)
Observational study (n = 1)
Different comparator(n = 3)

Source: Page MJ, et al. BMJ 2021;372:n71. doi: 10.1136/bmj.n.71.

This work Is licensed under CC BY 4.0. To view a copy of this license, visit hitps://creativecommons orgllicensesiby/d 0f

Figure 1: PRISMA 2020 flow diagram demonstrating the identification, screening, eligibility assessment, and inclusion of studies for the systematic review,
detailing records retrieved from PubMed, Scopus, and Web of Science and reasons for exclusion at each stage. A total of six randomised controlled trials were

included following duplicate removal and full-text eligibility assessment.
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Figure 2: Risk of bias assessment using the Cochrane Risk of Bias 2 (RoB 2) tool. Each included randomized controlled trial was evaluated across five
domains (D1-D5), with judgments categorized as low risk, some concerns, or high risk, and an overall risk of bias assigned per study.

implicated as an inflammatory mediator in the pathogenesis of acne
vulgaris through activation of histamine H1 receptors on human
sebaceous glands, thereby inducing histamine and leukotriene
release [6]. This is in conjunction with pH changes within the acne
follicle induced by Propionibacterium acnes, which provide a favor-
able microenvironment for histamine production, thereby causing
itching in patients with acne [6]. This suggests that antagonism
of H1 receptors to reduce sebum production and alleviate pruritic
symptoms provides a rationale for utilizing antihistamines in the
treatment of acne.

Oral desloratadine (DESL) is a selective H1-receptor antagonist with
anti-inflammatory properties. It inhibits interleukins (IL-4, IL-6,
and IL-13), histamine, prostaglandins, and leukotrienes, which are

involved in the pathogenesis of acne vulgaris. Additionally, DESL
reduces sebum squalene levels, suggesting its potential for treating
acne vulgaris (AV) [7]. Hence, this systematic review and meta-
analysis aims to synthesize evidence from randomized controlled
trials to determine whether adding desloratadine to isotretinoin
therapy improves treatment efficacy and tolerability in patients with
acne vulgaris, and whether the benefits justify and rationalize co-
prescription in clinical practice.

Histamine signalling contributes directly to acne pathogenesis by
binding to human sebocytes. The pathophysiology of this is that
the functional H1 receptors expressed by Sebocytes promote pro-
inflammatory signaling and stimulate lipid synthesis upon activation
[8]. Primary evidence emphasizes that H1-antihistamines exert
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Figure 3: Summary of risk of bias judgments across included studies using the Cochrane Risk of Bias 2 (RoB 2) tool. The stacked bar chart displays the
proportion of studies rated as low risk, some concerns, or high risk across each bias domain and overall risk of bias.

14.019 7.01
| |

Standard Error

21.029
]

[10.10<p<1.00

B 0.05<p<0.10
[ 0.01<p=<0.05
[ 0.00<p<0.01
® Studies

28.039
|

T
0

Mean Difference

Figure 4: Contour-enhanced funnel plot assessing small-study effects and potential publication bias. The plot displays study effect sizes against standard error

with shaded regions indicating statistical significance contours.

measurable sebostatic activity and that H1 blockade significantly
reduced squalene, one of the lipids that contributes significantly
to driving acne pathology, by around 60-70% in ex vivo sebocyte
assays [9]. This supports the clinical observation that antihistamines
may modulate both inflammation and sebum production, key
components of acne pathogenesis. A recent systematic review,
composed of multiple RCTs, also emphasizes that combination
therapy with isotretinoin and desloratadine showed significantly
greater reductions in Global Acne Grading Scale (GAGS) scores,
and reduced inflammatory lesions, pruritus, acne flare-ups, and
cheilitis compared with isotretinoin [10].

Desloratadine is the principal active metabolite of loratadine and is a
selective peripheral H1-receptor antagonist administered once daily.
In vitro studies demonstrate that desloratadine has a higher binding

affinity for H1 receptors compared with loratadine, resulting in more
sustained receptor occupancy [11]. Beyond classical antihistaminic
activity, desloratadine exhibits inverse agonism at H1-receptor—
linked inflammatory signalling pathways, including inhibition of
both basal and histamine-stimulated NF-xB activity, supporting a
direct anti-inflammatory mechanism [9]. Its relevance to acne biol-
ogy is further supported by the expression of H1 receptors on human
sebocytes and experimental evidence showing that H1 antagonism
significantly reduces squalene production, a key lipid mediator
implicated in acne pathogenesis [12]. However, we acknowledge that
direct head-to-head clinical evidence demonstrating the superiority
of desloratadine over other second-generation antihistamines is
limited. Accordingly, this review focuses on desloratadine because
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Table 1: Characteristics of included randomized controlled trials

Study ID Study Location Year Population Intervention Comparator Follow up Outcome measures
design duration
El Ghareeb RCT Egypt 2025 64 patients with combined isotretinoin one month GAGS score, cholesterol,
2025 [14] acne vulgaris isotretinoin and triglyceride, SGOT, and SGPT
desloratadine levels
Asilian RCT Iran 2024 60 patients with combined isotretinoin NA GAGS score, the number of
2024 [15] acne vulgaris isotretinoin and inflammatory and
desloratadine non-inflammatory lesions and
Laboratory parameters
Mansoor RCT Pakistan 2024 108 patients combined isotretinoin NA GAGS score
2024 [16] with acne isotretinoin and
desloratadine
Hazarika RCT India 2024 90 patients combined isotretinoin 3 months Acne lesion count, GAGS
2024 [7] with acne isotretinoin and score and patient satisfaction
desloratadine with treatment (assessed by
using 4-point Likert scale as
excellent, good, average, poor).
Van 2019 RCT Vietnam 2019 62 patients combined isotretinoin 4 months GAGS score, number of
[17] with acne isotretinoin and inflammatory lesions and
desloratadine illness severity score
Lee 2014 RCT Korea 2014 40 patients combined isotretinoin 3 months Acne lesion counts, Patient
[6] with acne isotretinoin and satisfaction

desloratadine

RCT, randomized controlled trial; GAGS, Global Acne Grading System; NA, not available; SGOT, serum glutamic oxaloacetic transaminase; SGPT, serum glutamic pyruvic

transaminase.

it is the adjunct evaluated in the included randomized controlled
trials, rather than based on proven class superiority.

2. Methods

This study was designed in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [13]. In addition, the protocol was registered with PROSPERO
(www. crdyork.ac.uk/PROSPERO/view/CRD420251041965 ) on 28 April
2025.

2.1. Criteria for Considering Studies for this Review
We used the following inclusion criteria:

1. Population: patients with moderate to severe acne vulgaris
2. Intervention: combination therapy with desloratadine and
isotretinoin

Comparator: isotretinoin only (monotherapy).

4. Outcome: at least one of the following - GAGS score, non-
inflammatory lesion count, inflammatory lesion count, or
total acne lesion count

5. Study design: randomized controlled trials (RCTs) with
patients randomly allocated to treatment groups.

bl

We excluded articles that were case reports or case series, theses,
conference abstracts, non-RCT studies, duplicate publications, or
animal studies.

2.2. Search Strategy

We systematically searched the medical electronic databases
PubMed, Web of Science, and Scopus from inception through
May 2025 for relevant studies using the following search strategy:
(acne OR acneiform) AND (isotretinoin OR "13-cis.-retinoic acid")
OR (desloratadine OR clarinex). Two researchers performed the
searches independently and in parallel.

2.3. Screening and Selection of Studies

The predefined selection criteria were applied in a two-step screen-
ing process. First, titles and abstracts were screened for relevance.
Second, full-text articles of all potentially eligible studies were
retrieved and assessed for inclusion in the meta-analysis. Two
reviewers independently conducted the literature screening, and
a third reviewer resolved any discrepancies.

2.4. Assessment of Risk of Bias in Included Studies

We used the revised Cochrane risk. -of-bias tool (RoB2) for RCTs
to evaluate the risk of bias in the included clinical trials [18]. This
assessment included the randomization process, concealment of
the allocation sequence, deviations from the intended interventions,
use of appropriate analyses to estimate the effect of the assigned
intervention, outcome measurement, selection of the reported
results, and overall risk of bias. The methodological quality of the
studies was categorized as either low risk, some concerns, or high
risk of bias. Two independent co-authors assessed the risk of bias,
and disagreements were resolved through discussion with a third
author.

2.5. Data extraction

Two reviewers independently extracted data into a standardized
online data extraction sheet for all included studies, and a third
reviewer resolved any conflicts. The extracted data were organized
into four categories: Summary of included studies; baseline char-
acteristics of the included studies’ population; risk of bias (across
the five assessed domains); and study outcomes (Change in mean
GAGS score, noninflammatory acne lesions, inflammatory acne
lesions, and total acne lesions).

2.6. Outcomes
The primary outcome of interest was the change in Global Acne
Grading System (GAGS) score from baseline to the primary
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Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
El-Ghareeb et al(1). 2025 -17.14 6.978 14 -12.8 6.339 15 13.4%  -4.34[-9.20,0.52] T
El-Ghareeb et al (2). 2025 -14.76 7.649 14 -18 7.535 15 10.3% 3.24 [-2.29, 8.77] N
Hazarika et al. 2024 -13.34 6.466 41 -106 7.316 30 293% -2.74 [-6.02, 0.54] e
Lee etal. 2014 =224 101.6 20 -16.2 7349 20 0.1% -6.20[-61.15,48.75]
Van et al. 2019 -14.46 5.667 31 -10.74 4.718 31 469% -3.72[-6.32 -1.12] =
Total (95% Cl) 120 111 100.0% -2.80 [-4.58, -1.02] L)

Heterogeneity: Chi® = 5.46, df = 4 (P = 0.24); I = 27%
Test for overall effect: Z = 3.09 (P = 0.002)
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Figure 5: Forest plot showing the change in mean Global Acne Grading System (GAGS) score from baseline to week 12. Pooled analysis demonstrates a
statistically significant reduction favouring isotretinoin plus desloratadine compared with isotretinoin alone.
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Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
El-Ghareeb et al(1). 2025 -17.14 6.978 14 -12.8 6.339 15 14.9%  -4.34[-9.20, 0.52] S
El-Ghareeb et al (2). 2025 -14.76 7.649 14 -18 7.535 15 0.0% 3.24 [-2.29, 8.77)
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Lee et al. 2014 -22.4 101.6 20 -16.2 73.49 20  0.1% -6.20 [-61.15, 48.75)
Van et al. 2019 14.46 5.667 31 -10.74 4716 31 B23% -3.72[6.32 -1.12) =
Total (95% CI) 106 96 100.0% -3.49 [-5.37, -1.62] [ ]
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Figure 6: Sensitivity analysis forest plot for change in mean GAGS score at week 12. Exclusion of the El-Ghareeb et al. study resolved heterogeneity while

preserving a significant treatment effect.

timepoint (week 12). For studies that reported multiple time points,
each was analyzed separately, and a pooled analysis was conducted
at the end of follow-up.

Secondary outcomes included changes in the number of inflam-
matory and non-inflammatory lesions from baseline to week 8 of
treatment, liver function tests, lipids, and adverse events (acne flare,
dry lips, pruritus, cheilitis, and xerosis).

2.7. Time windows and selection rules
To prevent selective inclusion, outcomes were extracted using the
following hierarchy, prespecified before analysis:

1. Change scores preferred; if unavailable, use final values on
the same scale.

2. Intention-to-treat data preferred; otherwise, use the most
complete reported population.

3. For trials with multiple active or control arms, we selected
the isotretinoin dose-matched comparison; where necessary,
relevant arms were pooled per Cochrane guidance.

4. AE incidence was extracted as cumulative up to the primary
time window (8—16 weeks).

All continuous outcomes were extracted as change from baseline,
where available. When change scores were not reported, final values
measured on the same scale and at comparable time points were
used, in accordance with Cochrane guidance. No imputation of
missing outcome data was required, and standard deviations were
taken directly from trial reports or derived from reported variance
measures where necessary. Because outcomes were measured on
identical scales across studies, results were pooled using mean
differences rather than standardized mean differences.

To ensure consistency, we applied a prespecified rule for safety
outcomes: any adverse effect reported in >2 trials (clinical events
or laboratory parameters) was meta-analyzed; outcomes reported in
only a single trial were summarized descriptively.

2.8. Statistical Analysis

We used an inverse-variance fixed-effect model for all primary and
secondary data analyses, as the included trials had I? values between
0% and 27%, indicating minimal statistical heterogeneity (an I value
between 0% and 40% may not be important according to Chapter 10,
10.2, of the Cochrane Handbook). A fixed-effects approach was used
because 72 was estimated to be zero across all outcomes, indicating
no detectable heterogeneity between studies. Heterogeneity was
assessed using the chi-square (x?) test, I?, and forest plots. When a
small amount of heterogeneity was present, it was resolved through
the sensitivity analyses we had already specified. As expected, fixed-
effect and random-effect estimates were identical when I> =~ 0,
confirming that the conclusions were independent of our model
choice.

All statistical analyses were performed with the Review Manager
statistical software package (Version 5.4.1). Continuous outcomes
were presented as mean differences (MDs) with 95% confidence
intervals (CIs), whereas dichotomous outcomes were presented as
risk ratios (RRs) with 95% Cls.

Fixed-effect and random-effects models produced identical pooled
estimates when assessing heterogeneity. Where small amounts of
heterogeneity were observed, sensitivity analyses resolved these
discrepancies without altering the direction or significance of the
results. Therefore, findings were robust to model choice and study
inclusion.

Heterogeneity was evaluated by visual inspection of forest plots and
using two statistical tests: the chi-square (y2) test and the I? statistic.
The y? test was used to assess statistical significance (a = 0.10), and
the I? statistic quantified the degree of heterogeneity. We interpreted
I according to the Cochrane Handbook guidelines: 0—40% (not
important), 30-60% (moderate heterogeneity), 50-90% (substantial
heterogeneity), and 75-100% (considerable heterogeneity). We
considered heterogeneity significant if the P-value from the y? test
was < 0.1.
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Figure 7: Forest plot showing the change in mean GAGS score from baseline to week 16. Meta-analysis demonstrates a significant reduction favouring

isotretinoin plus desloratadine with very low heterogeneity.

Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 -7.93 6.15 28 -8.17 7.141 28 21.0% 0.24[-3.25,3.73] N
El-Ghareeb et al(1). 2025 -11.85 7.285 14 -954 6.25 15 104% -2.31[-7.27,2.65] -
El-Ghareeb et al (2). 2025 -9.29 7.752 14 -13.6 7.624 15 8.2%  4.31[-1.29,9.91] =
Hazarika et al. 2024 -1.76 6.781 41 -6.44 7.832 30 21.0% -1.32[-4.81,2.17] N
Lee etal. 2014 -18.6 29 20 -106 16 20 1.2% -8.00 [-22.52, 6.52]
Van et al. 2019 -9.12 5.735 31 -7.74 46 31 382% -1.38[-3.97,1.21] —=
Total (95% ClI) 148 139 100.0% -0.74 [-2.34, 0.86] q
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Figure 8: Forest plot showing the change in mean GAGS score from baseline to week 8. The pooled analysis shows no statistically significant difference

between treatment groups.

‘Where outcomes were reported at multiple follow-up time points,
each point was analyzed separately. In addition, a pooled end-of-.A
follow-up analysis was conducted. Timepoint-stratified analyses
were considered exploratory and were used to assess temporal
patterns of treatment response rather than to test prespecified clinical
effect modifiers.

2.9. Publication Bias

Small-study effects and potential publication bias were assessed
using contour-.enhanced funnel plots, with contours corresponding
to conventional levels of statistical significance (Figure 4). Because
tests for publication bias are unreliable with fewer than 10 studies
[19, 20]. We did not perform Egger’s test for funnel plot asymmetry
in this meta-analysis.

3. Results

3.1. Search Results and Study Selection

We identified 5,327 records from PubMed, Scopus, and Web of
Science. After removing 3,546 duplicate entries, 10 unique articles
were assessed for eligibility based on their titles and abstracts. Four
of these were excluded because they did not meet the inclusion
criteria. Six full-text papers were retrieved for detailed evaluation,
and all six met the inclusion criteria (Figure 1).

3.2. Characteristics of Included Studies

The six randomized controlled trials [6, 7, 14—17] The study
included 424 patients and had follow-up durations of up to 4 months.
Clinical and outcome data for these patients are summarized in
(Table 1).

Most studies included participants aged 15-25 years, reflecting
the typical age at acne onset. The mean age of participants in the
intervention groups ranged from 17.4 to 22.6 years, while in the
control groups, it ranged from 18.2 to 22.1 years.

The percentage of male participants varied across studies. In the
intervention groups, males accounted for 14.2%- 50%, whereas
in the control groups, the range was 17.8%- 62.2%. Overall, both
groups exhibited a mixed gender distribution, with some studies
showing a slightly higher female representation in the control group
(Table 2).

3.3. Risk of Bias Assessment and Quality of Evidence

According to Cochrane’s RoB 2 tool, five studies were judged to have
“some concerns” regarding the overall risk of bias, and one study
was rated “high” risk of bias due to deviations from the intended
interventions (Figs. 2 and 3). Accordingly, the certainty of evidence
for the primary outcome (GAGS score) was downgraded by one
level for risk of bias.

No downgrading was applied for inconsistency, as heterogene-
ity across analyses was low (I2 = 0-27%), confidence intervals
overlapped, no effect reversals were observed, and no subgroup
differences were detected (p = 0.41). Evidence was also not
downgraded for indirectness, as all included studies directly matched
the PICO framework with respect to population (moderate—severe
acne), intervention (isotretinoin plus desloratadine), comparator
(isotretinoin alone), and outcome. Imprecision was not downgraded
for the primary outcome because confidence intervals were narrow,
did not cross the line of no effect, and consistently favored the
intervention despite sample sizes below the optimal information
threshold. Publication bias was not downgraded, as outcomes were
consistently reported, several trials were prospectively registered,
and at least one study reported null findings.

For secondary outcomes, the certainty of evidence was downgraded
by one level for risk of bias, as most trials had some concerns, and
one was at high risk. Imprecision was reduced by wide confidence
intervals that frequently crossed the no-effect line and by failure
to meet the optimal information size. Publication bias was also
downgraded owing to small sample sizes, few studies per outcome,
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Mean Difference

Isotretinoin + Desloratadine Isotretinoin Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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Hazarika et al. 2024 -2.24 7.563 41 -2.24 8732 30 21.5% 0.00 [-3.89, 3.89] -
Lee et al. 2014 -12.6 57.16 20 -5.7 25.86 20 0.4% -6.90[-34.40, 20.60]
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Figure 9: Forest plot showing the change in mean GAGS score from baseline to week 4. Although favouring combination therapy, the difference was not

statistically significant.

Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Lee et al. 2014 -2.4 4.715 31 -1.32 4.747 31 98.0% -1.08 [-3.44, 1.28]
Van et al. 2019 -7.8 35.38 20 -3.1 14 20 2.0% -4.70[-21.38,11.98]
Total (95% CI) 51 51 100.0%  -1.15[-3.48, 1.18] 4
Heterogeneity: Chi? = 0.18, df = 1 (P = 0.67); I? = 0% 210 71=0 g 1=0 2:0

Test for overall effect: Z = 0.97 (P = 0.33)
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Figure 10: Forest plot showing the change in mean GAGS score from baseline to week 2. No statistically significant difference was observed between treatment

groups.
Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 -14.34 10.714 28 -10.69 10.458 28 7.4% -3.65[-9.20, 1.90] =
Hazarika et al. 2024 -3 3.3 a1 -4.5 3.4 30 91.0% 1.50[-0.08, 3.08] _._
Van et al. 2019 -16.29 26 31 -13.08 2224 31 1.6% -2.21[-14.25, 9.83]
Total (95% Cl) 100 89 100.0% 1.06 [-0.45, 2.57] P
Heterogeneity: Chi? = 3.35, df = 2 (P = 0.19); I = 40% 10 _:5 0 5 16

Test for overall effect: Z = 1.38 (P = 0.17)

Favours Isotretinoin + Desloratadine
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Figure 11: Forest plot comparing inflammatory lesion counts between isotretinoin plus desloratadine and isotretinoin alone. The pooled analysis showed no

statistically significant difference.
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Hazarika et al. 2024 -3 33 41 -4.5 3.4 30 0.0% 1.50[-0.08, 3.08]
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Favours Isotretinoin + Desloratadine ~ Favours Isotretinoin

Figure 12: Sensitivity analysis forest plot for inflammatory lesion counts following exclusion of the Hazarika et al. study, resolving heterogeneity without

altering conclusions.

Mean Difference

Isotretinoin + Desloratadine Isotretinoin Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 -5.79 6.973 28 -4.57 7611 28  44.2% -1.22[-5.04, 2.60]
Hazarika et al. 2024 -3 8.376 41 45 6247 30 558% 1.50[-1.90,4.90]
Total (95% CI) 69 58 100.0% 0.30 [-2.24, 2.84]

Heterogeneity: Chi? = 1.09, df =1 (P = 0.30); I* = 8%
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Figure 13: Forest plot comparing non-inflammatory lesion counts between isotretinoin plus desloratadine and isotretinoin alone, showing no significant

difference.
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Table 2: Baseline demographic and clinical characteristics of participants in the included studies, stratified by intervention and control groups

Author (Year) Group Age Sex (male no (%)) Duration (years) GAGS score baseline Weight (kg) (mean
(mean + SD) (mean + SD) + SD)
El Ghareeb 2025 [14] Intervention 1 17.44 +2.07 8 (50%) 3.34 +1.87 31.21 +7.04 NA
Asilian 2024 [15] Intervention 2 18.94 + 1.73 9 (56.3%) 325+ 1.84 27.79 + 6.94 NA
Mansoor 2024 [16] Control 18.25 +3.26 5(31.3%) 423 +249 29.07 + 5.68 NA
Hazarika 2024 [7] Control 18.69 +2.94 9 (56.3%) 438 £2.53 32.67+7.3 NA
Van 2019 [17] Intervention 22.64 + 4.65 4 (14.2%) 4.02 +2.49 25.04 +£5.39 NA
Control 21.93 +4.03 5(17.8%) 423 +£352 2493 +6.19 NA
El Ghareeb 2025 [14] Intervention 15-25 years 38 13 (24.1%) NA 23.48 +3.07 NA
(70.4%)
Asilian 2024 [15] Control 15-25 years 34 16 (29.6%) NA 23.76 +3.44 NA
(63.0%)
Mansoor 2024 [16] Intervention 21.34 +3.79 20 (44.44%) NA 24.56 + 5.63 53 (49-58)
Hazarika 2024 [7] Control 19.17 +3.36 28 (62.22%) NA 2217 + 6.42 54.5 (47.25-60)
Van 2019 [17] Intervention 21.90 + 4.1 11 35%) NA 2290 +3.11 52.32 + 8.56
Control 22.06 +4.20 12 (39%) NA 22.77 +3.03 57.61 +£9.90
El Ghareeb 2025 [14] Intervention 21 +3.7 8 (40%) 4.8 +2.76 28.2 + 6.48 NA
Control 219 +£2.1 8 (40%) 48 +2.76 27.2 +6.09 NA

GAGS, Global Acne Grading System; SD, standard deviation; NA, not available; n, number; %, percentage; kg, kilograms.

and the inability to formally assess funnel plot asymmetry. Addi-
tionally, inconsistency was downgraded for laboratory outcomes
only, as substantial heterogeneity was observed that resolved only
after exclusion of a single influential study (Table 3).

Visual inspection of the contour-enhanced funnel plot for the
primary outcome showed only mild asymmetry (Figure 4).

3.4. Global Acne Grading System (GAGS)

All six trials reported acne severity using the Global Acne Grading
System. GAGS outcomes were analyzed at multiple follow-up
time points (2, 4, 8, 12, and 16 weeks) and at the end of follow-
up. Effect estimates were directionally consistent over time, with
clearer separation between treatment groups observed at later time
points. However, subgroup analysis showed no evidence of effect
modification by follow-up duration (p = 0.41). These timepoint-
stratified analyses were exploratory and should not be interpreted
as evidence of differential treatment efficacy across subgroups.

3.5. Baseline to week 2

The pooled mean difference (MD) between combination therapy and
isotretinoin monotherapy favored the combination group; however,
this difference was not statistically significant (MD = -1.15, 95%
CI-3.48 to 1.18, p = 0.33). Studies were homogeneous (Chi-square
p =0.67; 12 = 0%) (Figure 10).

3.6. Baseline to week 4

Although the point estimate favored combination therapy, the
difference was not statistically significant (MD = —1.44, 95% CI
—-3.25 t0 0.36, p = 0.12). Pooled studies were homogeneous (Chi-
square p = 0.70; I2 = 0%) (Figure 9).

3.7. Baseline to week 8

No difference was observed between treatment groups (MD =-0.74,
95% CI -2.34 to 0.86, p = 0.36). Studies were homogeneous (Chi-
square p = 0.40; 12 = 2%) (Figure 8).

3.8. Baseline to week 12 (Primary endpoint)

The pooled mean difference favored combination therapy and was
statistically significant (MD = -2.80, 95% CI —4.58 to —1.02, p =
0.002). Moderate heterogeneity was observed (Chi-square p = 0.24;
12 = 27%) (Figure 5).

Sensitivity analyses were performed to explore heterogeneity.
Exclusion of El-Gareeb et al. resolved heterogeneity (I2 = 0%; p =
0.95), while the treatment effect remained statistically significant in
favor of combination therapy (MD = -3.49, 95% CI -5.37 to —1.62,
p = 0.003) (Figure 6).

3.9. Baseline to week 16

Combination therapy continued to demonstrate a statistically sig-
nificant benefit compared to isotretinoin monotherapy (MD =
—2.26,95% CI -3.40 to —1.11, p = 0.00001). Pooled studies were
homogeneous (Chi-square p = 0.36; 12 = 2%) (Figure 7).

3.10. Baseline to end of follow-up

At final follow-up, the pooled analysis favoured combination therapy
with a statistically significant difference (MD = -1.81, 95% CI -2.52
to —1.10, p < 0.0001). Studies were homogeneous (Chi-square p =
0.52; 12 = 0%) (Figure 3).

3.11. MCID interpretation

To assess the clinical relevance of the observed change in Global
Acne Grading System (GAGS) scores, we estimated the Minimal
Clinically Important Difference (MCID) using the distribution-
based 0.5 standard deviation (SD) method. This is a commonly
accepted method in the absence of a validated patient.-derived
(anchor-based) values [21]. Across the included studies, baseline
GAGS scores ranged from 22.17 to 32.67, with corresponding SDs
ranging from 3.03 to 7.3. Applying the 0.5 SD method, the estimated
MCID ranged from approximately 1.52 to 3.65, with a mean MCID
of 2.65 across studies. The pooled mean difference in GAGS
score between combination therapy and isotretinoin monotherapy
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Table 3: GRADE summary of findings for primary and secondary outcomes comparing isotretinoin plus desloratadine with isotretinoin
alone in patients with moderate to severe acne vulgaris. Certainty of evidence was assessed across risk of bias, inconsistency, indirectness,
imprecision, and publication bias domains.

Inconsistency Indirectness Imprecision

Outcome No. of participants  Risk of

(studies) bias
GAGS score at 12 120 participants (5 Serious' Not serious?
weeks (Primary RCTs)
outcome)
Change in 332 participants (4 Serious® Not serious
inflammatory lesion =~ RCTs)
count (Secondary
outcome)
Change in 290 participants (3 Serious® Not serious
non-inflammatory RCTs)
lesion count
(Secondary outcome)
Acne flare 268 participants (3 Serious® Not serious
(Secondary outcome) RCTs)
Dry lips / cheilitis 348 participants (4 Serious® Not serious
(Secondary outcome) RCTs)
Xerosis (Secondary 302 participants (3 Serious® Not serious
outcome) RCTs)
Pruritus (Secondary 284 participants (3 Serious® Not serious
outcome) RCTs)
Liver function tests 3-4 RCTs Serious® Serious’
(ALT, AST)
(Secondary outcome)
Lipid parameters 3-4 RCTs Serious® Serious’

(total cholesterol,
triglycerides)
(Secondary outcome)

Publication bias  Overall certainty

of evidence

(GRADE)
Not serious® Not serious? Not serious® @ @ Do Moderate
Not serious  Serious’ Suspected? @ @ oo Low
Not serious  Serious’ Suspected® @D @ oo Low
Not serious  Serious’ Suspected® @ @ oo Low
Not serious  Serious’ Suspected8 @ @ oo Low
Not serious ~ Serious’ Suspected® @ @ oo Low
Not serious ~ Serious’ Suspected® @ @ oo Low
Not serious  Serious’ Suspected8 @ @ oo Low
Not serious ~ Serious’ Suspected® @ @ oo Low

GRADE, Grading of Recommendations Assessment, Development and Evaluation; GAGS, Global Acne Grading System; RCT, randomized controlled trial; ALT, alanine
aminotransferase; AST, aspartate aminotransferase.

Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 4.08 8.55 28 146 7.09 28 21.3% 262[-1.49,6.73) s
El-Ghareeb et al(1). 2025 6.57 39 14 6.93 5074 15 33.5% -0.36[-3.64, 2.92] .
El-Ghareeb et al (2). 2025 3.07 3.826 14 033 394 15 45.2% 2.74[-0.09, 5.57] L
Total (95% Cl) 56 58 100.0% 1.68 [-0.22, 3.58] ot
Heterogeneity: Chi2 = 2.23, df = 2 (P = 0.33); 2= 10% _1*0 5 o 5 1=0

Test for overall effect: Z=1.73 (P = 0.08)

Favours Isotretinoin + Desloratadine Favours Isotretinoin

Figure 14: Forest plot comparing alanine aminotransferase (ALT) levels between treatment groups, demonstrating no statistically significant difference.

was —1.81 (95% CIL: -2.52 to —1.10, P < 0.0.0001). Although
statistically significant, this effect size falls slightly below the
average estimated MCID, indicating that the clinical importance of
the observed improvement remains uncertain. While some patients
may experience meaningful benefit, the average effect did not exceed
the conventional threshold for clinical relevance.

3.12. Lesion Counts
In addition to GAGS scores, treatment efficacy was further evaluated
by changes in counts of inflammatory and non-inflammatory lesions.

3.12.1. Inflammatory lesions

There was no significant difference between combination therapy
and isotretinoin monotherapy (pooled MD = 1.06, 95% CI [-2.57
to 0.45], P = 0.17), with a non-significant trend towards higher
lesion counts in the combination group. Moderate heterogeneity
was observed (y? P =0.19; I = 40%) (Figure 11).

Sensitivity analysis identified Hazarika et al. as the main source of
heterogeneity. After exclusion, heterogeneity was resolved (y2 P =
0.83; I = 0%). The pooled estimate showed a non-significant trend
favoring combination therapy, with fewer inflammatory lesions (MD
=-3.40, 95% CI [-8.44 to 1.64], P = 0.19) (Figure 12).
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Isotretinoin + Desloratadine Isotretinoin

Std. Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 3.24 4.4 28 3.4 6.155 28 445% -0.16 [-2.96, 2.64] —a—
El-Ghareeb et al(1). 2025 11.29 4.198 14 12.73 5836 15 25.8% -1.44[-5.12,2.24] — =
El-Ghareeb et al (2). 2025 9.28 4.925 14 047 446 15  29.7% 8.81[5.38, 12.24] I
Total (95% CI) 56 58 100.0% 2.18 [0.31, 4.05] e _d

ity: Chi? = = - 12 = 90Y% + + + +
Heterogeneity: Chi? = 20.76, df = 2 (P < 0.0001); 90% 0 i 0 5 10

Test for overall effect: Z = 2.28 (P = 0.02)

Favours Isotretinoin + Desloratadine  Favours Isotretinoin

Figure 15: Forest plot comparing aspartate aminotransferase (AST) levels between treatment groups, showing a statistically significant increase in the

combination group with substantial heterogeneity.

Isotretinoin + Desloratadine Isotretinoin Std. Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 324 4.4 28 34 6155 28 633% -0.16 [-2.96, 2.64]
El-Ghareeb et al(1). 2025 11.29 4.198 14 12.73 5836 15  36.7% -1.44 [-5.12, 2.24]
El-Ghareeb et al (2). 2025 9.28 4.925 14 047 446 15  0.0% 8.81[5.38, 12.24]
Total (95% CI) 42 43 100.0% -0.63 [-2.86, 1.60]

Heterogeneity: Chi* = 0.29, df = 1 (P = 0.59); I’ = 0%
Test for overall effect: Z=0.55 (P = 0.58)

+ + + é 170

Favours Isotretinoin + Desloratadine  Favours |sotretinoin

Figure 16: Sensitivity analysis forest plot for AST levels following exclusion of the El-Ghareeb et al. study, resolving heterogeneity and eliminating

between-group differences.

Isotretinoin + Desloratadine Isotretinoin Std. Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 10.74 43.256 28 11.39 4227 28 223% -0.65[-23.05, 21.75]
El-Ghareeb et al(1). 2025 42.93 2184 14 39.35 17.927 15 525%  3.58[-11.02, 18.18)
El-Ghareeb et al (2). 2025 3473 10.85 14 1.07 40.21 16 252%  33.66 [12.56, 54.76] _——
Total (95% Cl) 56 58 100.0% 10.20 [-0.38, 20.78]
Heterogeneity: Chi* = 6.44, df = 2 (P = 0.04); I? = 69% -_100 _5-0 6 5-0 1':'0-

Test for overall effect: Z = 1.88 (P = 0.06)

Favours Isotretinoin + Desloratadine  Favours Isotretinoin

Figure 17: Forest plot comparing total cholesterol levels between isotretinoin plus desloratadine and isotretinoin alone, showing no statistically significant

difference.
Isotretinoin + Desloratadine Isotretinoin Std. Mean Difference Mean Difference
Study or Subgroup Mean sSD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 10.74  43.256 28 11.39 4227 28 223%  -0.65[-23.05, 21.75]
El-Ghareeb et al(1). 2025 42.93 21.84 14 39.35 17.927 15 52.5%  3.58[-11.02, 18.18]
El-Ghareeb et al (2). 2025 3473 10.65 14 107 4021 156 25.2%  33.66 [12.56, 54.76] —_—
Total (95% CI) 56 58 100.0%  10.20 [-0.38, 20.78]
Heterogeneity: Chi* = 6.44, df = 2 (P = 0.04); I = 69% b a5 3 = o0

Test for overall effect: Z = 1.89 (P = 0.06)

Favours Isotretinoin + Desloratadine  Favours Isotretinoin

Figure 18: Sensitivity analysis forest plot for total cholesterol following exclusion of the El-Ghareeb et al. study, resolving heterogeneity without altering

results.
Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 4.07 87.07 28 5.69 86.62 28  3.8% -1.62[-47.11,43.87]
El-Ghareeb et al(1). 2025 35.43 25.83 14 31.43 2019 15 27.6% 4.00[-12.95, 20.95] -
El-Ghareeb et al (2). 2025 286 9.67 14 -0.46 18.74 15 68.6% 29.06[18.31, 39.81] ——
Total (95% CI) 56 58 100.0% 20.97 [12.07, 29.88] -
Heterogeneity: Chi* = 6.97, df =2 (P = 0.03); * = 71% :-100 50 o 550 100’

Test for overall effect: Z = 4.62 (P < 0.00001)

Favours Isotretinoin + Desloratadine  Favours Isotretinoin

Figure 19: Forest plot comparing triglyceride levels between treatment groups, demonstrating a statistically significant increase in the combination group with

substantial heterogeneity.
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Isotretinoin + Desloratadine Isotretinoin Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asilian et al. 2024 4.07 87.07 28 569 8662 28 12.2% -1.62[-47.11,43.87] —T
El-Ghareeb et al(1). 2025 35.43 2583 14 3143 2019 15 87.8% 4.00[-12.95, 20.95]
El-Ghareeb et al (2). 2025 286 967 14 -046 1874 15 0.0% 29.06[18.31, 39.81]
Total (95% CI) 42 43 100.0% 3.31[-12.57, 19.20]

Heterogeneity: Chi? = 0.05, df = 1 (P = 0.82); I? = 0%
Test for overall effect: Z = 0.41 (P = 0.68)
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Favours Isotretinoin + Desloratadine  Favours Isotretinoin

Figure 20: Sensitivity analysis forest plot for triglyceride levels following exclusion of the El-Ghareeb et al. study, resolving heterogeneity and eliminating

between-group differences.
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Figure 21: Forest plot comparing the risk of acne flare between treatment groups, showing no statistically significant difference.

3.12.2. Non-inflammatory lesions

No significant difference was observed between groups (pooled
MD = 0.30, 95% CI [-2.24 to 2.84], P = 0.82). Studies were
homogeneous (y? P = 0.30; I> = 8%) (Figure 13).

3.13. Safety outcomes

Across the included studies, a range of adverse effects were reported,
including laboratory abnormalities (liver enzymes and lipid profiles)
and clinical events such as acne flares, dry lips, cheilitis, xerosis,
and pruritus. Accordingly, pooled analyses were performed for ALT,
AST, total cholesterol, triglycerides, acne flare, dry lips, cheilitis,
xerosis, and pruritus.

Laboratory safety outcomes are presented first, followed by clinical
adverse events. Discontinuations due to adverse effects were rare,

and no clinically meaningful differences in overall safety were ob-
served between combination therapy and isotretinoin monotherapy.

3.14. Liver function tests

Alanine aminotransferase (ALT): No significant difference was
observed between groups (pooled MD = 1.68, 95% CI [-0.22 to
3.58], P = 0.08). Studies were homogeneous (y> P = 0.33; I> =
10%) (Figure 14).

Aspartate aminotransferase (AST): Combination therapy initially
favoured lower AST levels (pooled MD = 2.18, 95% CI [0.31 to
4.05], P = 0.02); however, substantial heterogeneity was present
(¥* P <0.001; I> = 90%) (Figure 15).

Sensitivity analysis identified El-Gareeb et al. as the primary
contributor to heterogeneity. After exclusion, heterogeneity resolved

Isotretinoin + Desloratadine Isotretinoin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Asilian et al. 2024 1 28 15 28 45.5% 0.73 [0.41, 1.30] —
Lee et al. 2014 15 20 18 20 54.5% 0.83[0.62,1.12] —
Total (95% CI) 48 48 100.0% 0.79 [0.58, 1.06] e
Total events 26 33

Heterogeneity: Chi? = 0.20, df = 1 (P = 0.65); I = 0%
Test for overall effect: Z=1.55 (P =0.12)
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Figure 22: Forest plot comparing the incidence of dry lips between treatment groups, demonstrating no statistically significant difference.
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Isotretinoin + Desloratadine Isotretinoin Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hazarika et al. 2024 18 41 18 30 53.6% 0.73[0.47, 1.18) ——
Lee et al. 2014 15 20 18 20 46.4% 0.83 [0.62, 1.12) —&T
Total (95% CI) 61 50 100.0%  0.78 [0.59, 1.02] R
Total events 33 36
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Test for overall effect: Z = 1.79 (P = 0.07)
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Figure 23: Forest plot comparing the incidence of cheilitis between treatment groups, showing no statistically significant difference.

(x*> P = 0.59; I> = 0%), and the treatment effect was no longer
significant (MD = -0.63, 95% CI [-2.86 to 1.60], P = 0.58)
(Figure 16).

3.15. Lipid profile

3.15.1. Total cholesterol

No significant difference was observed (pooled MD = 10.20, 95%
CI[-0.38 t0 20.78], P = 0.06). Substantial heterogeneity was present
(x> P=0.04; I> = 69%) (Figure 17).

Exclusion of El-Gareeb et al. resolved heterogeneity (x> P = 0.76;
I> = 0%), with no significant difference between groups (MD =
2.32,95% CI[-9.91 to 14.55], P = 0.71) (Figure 18).

3.15.2. Triglycerides

Combination therapy was initially associated with lower triglyceride
levels (pooled MD = 20.97, 95% CI [12.07 to 29.88], P < 0.00001),
with substantial heterogeneity (> P = 0.03; I> = 71%) (Figure 19).

After excluding El-Gareeb et al., heterogeneity resolved (32 P =
0.82; I = 0%), and the difference was no longer significant (MD =
3.31,95% CI [-12.57 to 19.20], P = 0.68) (Figure 20).

3.16. Clinical Adverse Events

3.16.1. Acne flare

When comparing combination therapy to isotretinoin monotherapy,
the risk of acne flare did not differ significantly between groups, with
a non-significant trend favouring combination therapy (RR = 0.37,
95% CI[0.13 to 1.03], P = 0.06). Pooled studies were homogeneous
(Chi-square P = 0.29; I = 11%) (Figure 21).

3.16.2. Dry lips

Similarly, there was no significant difference in dry lip incidence
between the combination and monotherapy groups (RR = 0.79, 95%
CI [0.58 to 1.06], P = 0.06). Pooled studies were homogeneous
(Chi-square P = 0.65; 12 = 0%) (Figure 22).

3.16.3. Cheilitis

There was no significant difference in the incidence of cheilitis
between the combination and monotherapy groups (RR = 0.78, 95%
CI [0.59 to 1.02], P = 0.07). Pooled studies were homogeneous
(Chi-square P = 0.60; 12 = 0%) (Figure 23).

3.16.4. Xerosis

There was no significant difference in xerosis incidence between the
combination and monotherapy groups (RR = 0.97, 95% CI [0.70 to
1.34], P = 0.85). Pooled studies were homogeneous (Chi-square P
=0.77; 12 = 0%) (Figure 24).

3.16.5. Pruritus

There was a statistically significant reduction in pruritus incidence in
the combination group compared to monotherapy (RR = 0.31, 95%
CI [0.14 to 0.68], P = 0.003). Pooled studies were homogeneous
(Chi-square P = 0.87; 12 = 0%) (Figure 25).

4. Discussion

Acne vulgaris is among the most common skin conditions and
often requires systemic treatment in moderate-to-severe cases. The
gold-standard treatment for severe acne is isotretinoin, owing to its
potent effects in reducing sebaceous gland activity and promoting
epithelial turnover. While effective, isotretinoin often causes side
effects, including dry lips, dry skin, and itching, which can lead
patients to discontinue the medication [22]. Recently, there has been
growing interest in improving the safety of isotretinoin by combining
it with adjunctive agents. This systematic review and meta-analysis
evaluated the efficacy and safety of combining isotretinoin with
desloratadine, a second-generation antihistamine, compared with
isotretinoin alone for the treatment of acne vulgaris.

Our analysis of six RCTs identified in our search indicates that
combining isotretinoin with desloratadine is more effective than
isotretinoin alone in reducing acne severity, as indicated by GAGS
scores. This is consistent with findings from individual randomized
controlled trials, including those by El-Ghareeb et al. [14] and
Asilian et al. [15], both of which reported superior clinical outcomes
with combination therapy. Similarly, Mansoor et al. [16] reported a
significantly higher efficacy rate in the combination group (77.8%)
compared to monotherapy (51.9%). This finding aligns with the
results of Van et al. [17], which demonstrated greater reductions in
inflammatory lesions and higher patient satisfaction with combina-
tion treatment. These findings support the hypothesis that adding
desloratadine may enhance the therapeutic effects of isotretinoin
therapy.

Although the reductions in inflammatory and non-inflammatory
lesion counts were not statistically significant, desloratadine’s
impact seems more pronounced in mitigating side effects. Pruritus
and dry lips are among the most common side effects of isotretinoin.
In this review, the risk ratio (RR) for acne flare and dry lips
slightly favored combination therapy, with results approaching,
but not achieving, statistical significance (RR = 0.37 and 0.79,
respectively; p = 0.06). Nevertheless, some individual studies
reported improved tolerability, higher patient satisfaction, and a
reduced need for symptomatic treatment during therapy (Hazarika
et al. [7]; Lee et al. [6]). These improvements may hold clinical
significance for treatment adherence, particularly among adolescents
and young adults who are most impacted by acne vulgaris. However,
these observations should be interpreted cautiously, as the overall
effect on patients’ important outcomes remains uncertain. Higher
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Isotretinoin + Desloratadine  Isotretinoin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hazarika et al. 2024 26 41 19 30 70.9% 1.00[0.70, 1.43]
Lee et al. 2014 8 20 9 20 29.1% 0.89[0.43, 1.83]
Total (95% CI) 61 50 100.0% 0.97 [0.70, 1.34]
Total events 34 28

Heterogeneity: Chi* = 0.09, df =1 (P = 0.77); I = 0%
Test for overall effect: Z = 0.19 (P = 0.85)
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Figure 24: Forest plot comparing the incidence of xerosis between treatment groups, demonstrating no statistically significant difference.

Isotretinoin + Desloratadine Isotretinoin Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Hazarika et al. 2024 4 41 10 30 56.2% 0.29 [0.10, 0.84] —
Lee et al. 2014 3 20 9 20 43.8% 0.33 [0.11, 1.05] —
Total (95% Cl) 61 50 100.0%  0.31[0.14, 0.68] .
Total events 7 19
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Test for overall effect: Z = 2.94 (P = 0.003)
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Figure 25: Forest plot comparing the incidence of pruritus between isotretinoin plus desloratadine and isotretinoin alone, showing a statistically significant

reduction in pruritus with combination therapy.

tolerability often translates into fewer treatment interruptions and
better outcomes. Additionally, research by Van et al. [20] in Vietnam
demonstrated that combination therapy achieved a higher cure rate
(45.2% versus 22.6%) and a lower average number of inflammatory
lesions (0.19% versus 0.94%) than isotretinoin alone. This implies
that desloratadine may improve the efficacy of isotretinoin in treating
acne.

While changes in GAGS scores were used to assess treatment effi-
cacy, no study reported a validated anchor-based minimal clinically
important difference (MCID) for this outcome. Although two trials
(Lee et al. [6]; Pandey et al. [4]) included patient satisfaction scales,
they did not correlate these with GAGS changes, preventing the
derivation of an anchor-based MCID. To aid interpretation, we
applied the commonly used distribution-based 0.5 SD method, esti-
mating an average MCID of 2.65 across studies, with a pooled mean
difference of -1.81. Although GAGS improved statistically, the aver-
age effect was below a distribution-based MCID; patient-important
benefits remain uncertain pending anchor-based thresholds. Data
on responder rates (e.g., proportion of patients achieving >1 GAGS
category improvement) were inconsistently reported across the
studies and could not be pooled, limiting further interpretation of
clinical relevance.

Desloratadine, a second-generation antihistamine, has well-established

anti-inflammatory effects. It works by blocking histamine H1
receptors, modulating cytokine production, including IL-6 and
TNF-a, and reducing vascular permeability and leukocyte migration
[23]. Recent data suggest that acne vulgaris is a primary inflam-
matory disease, with inflammation present at each stage of lesion
development. Antihistamines may address this by dampening the
immune response [24]. Moreover, desloratadine may reduce sebum
production via H1 receptors on sebocytes [25]. This sebostatic
effect, together with desloratadine’s anti-inflammatory properties,
may account for the observed decrease in acne severity and the
reduction in side effects when used with isotretinoin.

These findings suggest that clinicians may consider adding deslo-
ratadine to isotretinoin therapy for patients suffering from moderate
to severe acne, especially those prone to inflammatory flares or
significant pruritus. However, the overall clinical benefit remains
uncertain, and routine addition cannot be recommended without
further high-quality evidence. Desloratadine’s dual role as an
anti-inflammatory and symptom-.A relieving agent enhances its
therapeutic value while maintaining a similar side-effect profile.
Furthermore, because acne treatments often require months of
therapy, improving tolerability without sacrificing efficacy is a
crucial therapeutic objective. The use of antihistamines may allow
lower doses of isotretinoin and potentially reduce the likelihood
of treatment-related dropouts, but this has not been conclusively
demonstrated.

This meta-analysis possesses several notable strengths that enhance
the reliability and clinical relevance of its findings. First, the study
adhered to PRISMA guidelines and used the Cochrane risk-of-bias
tool, ensuring transparency and robust quality assessment across
the included studies [18]. Secondly, this analysis focused solely on
RCTS. As per the hierarchy of evidence, RCTs are considered high-
quality study designs, which lend significant strength to the results,
thereby boosting validity and reducing potential bias. Additionally, a
wide range of outcomes was analyzed, including efficacy measures
(e.g., GAGS scores and lesion counts) and adverse effects (e.g.,
dry lips and acne flares), enabling a balanced evaluation of the
benefit-risk profile.

Despite promising results, this meta-analysis has some limitations.
The first limitation is that the included RCTs had relatively small
sample sizes, and most were single-center studies conducted in
specific countries (e.g., Egypt, Iran, Pakistan). This may limit the
statistical power of the findings, reduce the generalisability of the
results to broader populations, and increase the chance of missing
minor effects. Secondly, the included studies vary in treatment
duration, dosage, and timing of outcome measurement, potentially
introducing heterogeneity despite low pooled 12 values. Moreover,
the follow-up durations of the RCTs were limited, ranging from
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1 to 4 months. However, this provides insight into the short.-term
effects, it precludes concluding the long-term efficacy and safety of
the combined therapy. Furthermore, several studies were found
to be at high risk of bias, particularly with respect to blinding
and randomization, which could affect the results. Publication bias
cannot be ruled out; studies with negative or neutral results may be
underrepresented. Few studies have reported long-term outcomes,
leaving the sustainability of the benefits and the long-term safety
profile of the combination therapy unclear.

5. Conclusions

The combination of desloratadine and isotretinoin may yield modest
improvements in GAGS, but the clinical significance of this is
uncertain. There was no consistent reduction in inflammatory or non-
inflammatory lesion counts, and safety benefits remain unproven.
Further large-scale, blinded RCTs using core outcome sets are
needed to confirm this approach as a standard component of acne
treatment protocols.
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