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Short-term (24 weeks) treatment e

efficacy and safety of ruxolitinib cream
in participants with vitiligo: a systematic review
and meta-analysis

Yuan Yuan'', Yatong Zhang®*", Li Zheng?, Xiaotong Gu?, Shaohua Yu' and Xuelin Sun*’

Abstract

Importance Vitiligo is a chronic skin disorder causing depigmentation. There is a lack of evidence-based medical
evidence regarding ruxolitinib efficacy and safety for vitiligo.

Objective To assess the efficacy and safety of ruxolitinib cream in the treatment of vitiligo.

Methods The databases of PubMed, Embase, and Cochrane Library were searched. The literature screening was inde-
pendently conducted by two reviewers.

Data extraction and synthesis For continuous variables, weighted mean difference (WMD) along with a 95% confi-
dence interval (Cl) was performed. For dichotomous outcomes, we calculated the odds ratios (ORs) or risk ratios (RRs),
and their corresponding 95% Cls. The certainty of evidence was evaluated using the Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE).

Main outcomes and measures Symptoms, quality of life, and safety were evaluated using various measures, includ-
ing the Facial Vitiligo Area Scoring Index (F-VASI), Total Vitiligo Area Scoring Index (T-VASI), Facial Body Surface Area
(F-BAS), Total Body Surface Area (T-BAS) and Treatment-emergent Adverse Events (TEAES).

Results Three trials, involving a total of 830 participants from nine countries were included (female 388, 46.7%, male
442, 53.3%). The meta-analysis demonstrated a significant increase in the likelihood of participants achieving F-VASI75
(OR, 4.34 [95% Cl 2.67-7.06]; high), F-VASI50 (OR 4.71 [95% Cl 3.24-6.84]; high), T-VASI75 (OR 2.78 [95% CI 1.10-7.00];
moderate), and T-VASI50 (OR 4.47 [95% Cl 2.52-7.92]; high) when compared ruxolitinib to vehicle. Ruxolitinib was asso-
ciated with more lowered percentage change of F-VASI scores (MD —32.79 [95% Cl—36.37 to—29.21]; moderate),

and T-VASI scores (MD —20.22 [95% Cl—23.11 to— 17.33]; moderate) from baseline compared to vehicle. There may
not be a significant difference in the occurrence of TEAEs between ruxolitinib and vehicle (RR 1.46 [95% Cl 0.85-2.49];
high).

Conclusions The findings suggest that ruxolitinib cream holds promise as a treatment option for vitiligo. Further
long-term studies are needed to assess its sustained efficacy and safety profile.

Systematic review registration PROSPERO CRD42023431112.
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Key points

Question Does ruxolitinib cream effectively and safely treat vitiligo?

Findings Three trials, involving a total of 830 participants from nine countries were included (female 388, 46.7%, male
442,53.3%) in this systematic review. High evidence showed that a significant increase in the likelihood of participants
achieving F-VASI75 (OR=4.34, 95%Cl 2.67-7.06), F-VASI50 (OR=4.71, 95%Cl 3.24-6.84), T-VASI75 (OR=2.78, 95%ClI
1.10-7.00), and T-VASI50 (OR=4.47, 95%Cl 2.52-7.92) when compared ruxolitinib to vehicle.

Meaning This study found that ruxolitinib cream holds promise as a treatment option for vitiligo.

Keywords Ruxolitinib, Efficacy, Safety, Systematic review, Meta-analysis

Introduction

Vitiligo is a dermatological condition characterized by
the selective loss of melanocytes, resulting in depig-
mented patches on the skin [1, 2]. Its global prevalence is
estimated to be around 0.5-2.0%, affecting individuals of
all ages and skin types [3—6]. Despite its impact on qual-
ity of life, vitiligo is often underestimated as a cosmetic
issue, overshadowing the significant psychological and
social burden it imposes [7, 8]. Recognized as an autoim-
mune disease, vitiligo has witnessed substantial advance-
ments in treatment approaches [9].

Among the emerging therapeutic options, Janus kinase
(JAK) inhibitors have demonstrated promising outcomes
in managing vitiligo [10]. Ruxolitinib, a potent inhibitor
of JAK1 and JAK?2, has been investigated in several well-
designed clinical trials, presenting evidence of its effi-
cacy in vitiligo patients [10-12]. However, the results of
these studies are not completely consistent [10—12], and
a comprehensive systematic review and meta-analysis
examining the available evidence in this domain is lack-
ing. Systematic reviews and meta-analyses play a pivotal
role in evidence-based medical decision-making and the
formulation of clinical guidelines [12]. Hence, the pri-
mary objective of this study is to assess the short-term
(24 weeks) treatment efficacy and safety of ruxolitinib
cream in individuals with vitiligo.

Methods

Review methods and registration

The methodology of this systematic review and meta-
analysis is based on the Cochrane Handbook [13], and
the reporting follows the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) 2020
statement [14]. The study has been registered on the
PROSPERO (CRD42023431112).

Search strategy

A comprehensive search strategy was employed to iden-
tify relevant studies for inclusion in this systematic
review and meta-analysis. We conducted searches in

three major English databases, namely PubMed, Embase,
and Cochrane Library, to ensure comprehensive coverage
of the literature. In addition, we extended our search to
include two clinical trial registration platforms, namely
the U.S. ClinicalTrials.gov (https://clinicaltrials.gov/) and
the Chinese Clinical Trial Registry (www.chictr.org.cn/
index.aspx). The search period spanned from the incep-
tion of these databases until April 20, 2023.

To ensure the currency of our findings, we conducted
an additional updated search (10 July 2023) to identify
any recently published studies that may have emerged
since the initial search. Furthermore, to minimize the risk
of overlooking relevant studies, we meticulously exam-
ined the reference lists of relevant reviews and sought the
latest pharmaceutical information in the field.

Eligibility criteria

Prior to the literature screening process, we established
specific eligibility criteria in consultation with clinical
experts. The eligibility criteria were as follows:

Participants

The study participants had to be diagnosed with vitiligo,
with no restrictions on the type of vitiligo or characteris-
tics such as gender, age, or race.

Intervention
The intervention group must have received Ruxolitinib,
a specific treatment under investigation. The control
group, on the other hand, received the same treatment as
the intervention group, except for the administration of
ruxolitinib.

Study design
Only randomized controlled trials (RCTs) were consid-
ered eligible for inclusion.

We did not impose any restrictions on the language of
publication, ensuring that studies from various regions
and in different languages were considered.


https://clinicaltrials.gov/
http://www.chictr.org.cn/index.aspx
http://www.chictr.org.cn/index.aspx

Yuan et al. Systematic Reviews (2024) 13:250

Study selection

The literature screening was independently conducted
by two reviewers in the app Covidence (https://app.covid
ence.org): first, screening based on titles and abstracts
was performed, and conflicts were resolved through dis-
cussion. Next, the full texts of the studies included in the
previous step were read for final screening, with involve-
ment from a third party to resolve any disagreements. If
two or more studies reported the outcomes of the same
trial, we combined these studies into a single study. Con-
versely, if a single study reported the outcomes of two
or more trials, we treated each of these trials as separate
studies.

Data extraction

Four reviewers divided into two groups participated in
the data extraction process. The data extraction into
Microsoft Excel included basic information such as
study title, authors, publication year, funding, sample
size, and intervention details (name, dosage, and admin-
istration). We extracted the outcomes of included trials
with separate continuous outcomes and dichotomous
outcomes. We created a data extraction table in Excel
and conducted a pilot test before the formal data extrac-
tion. The pilot test ensured that all reviewers had a uni-
fied understanding of the extraction criteria and content.
Only after achieving consensus among all reviewers, we
proceed with the formal data extraction. Data verification
and cleaning were carried out by a third reviewer. This
approach helps to minimize errors and maintain data
quality throughout the process.

Outcomes

Based on the guidance of clinical experts and considering
the reported outcomes in the included studies, the fol-
lowing outcomes were assessed (For more detailed infor-
mation about these outcomes and their descriptions,
please see Supplementary Table S1):

Symptoms

The assessment of symptoms involved measuring the
percentage change from baseline using various scoring
indexes, including F-VASI (Facial Vitiligo Area Scor-
ing Index), T-VASI (Total Vitiligo Area Scoring Index),
F-BAS (Facial Body Surface Area), and T-BAS (Total
Body Surface Area). Additionally, dichotomous out-
comes were considered, such as F-VASI90 (the percent-
age of participants achieving a>90% improvement from
baseline in F-VASI), F-VASI75, F-VASI50, F-VASI25,
T-VASI90 (the percentage of participants achiev-
ing a>90% improvement from baseline in T-VASI),
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T-VASI75, T-VASI50, T-VASI25, and the percentage
of participants achieving a VNS (Vitiligo Noticeability
Scale) score of 4 or 5 from baseline.

Quality of life

The assessment of quality of life involved measuring the
change from baseline using the Dermatology Life Quality
Index (DLQI), with a lower score indicating worse quality
of life.

Safety

Safety outcomes included the evaluation of treatment-
emergent adverse events (TEAEs), serious adverse events
(SAEs), and discontinuation due to adverse events (AEs).

Risk of bias assessment

Two reviewers, working in pairs and independently,
assessed each trial using a modified Cochrane risk of bias
tool [15]. The assessment focused on five aspects, includ-
ing rias arising from the randomization process, bias due
to deviations from the intended intervention, bias due
to missing outcome data (considered high risk of bias
if>20% missing data), bias in the measurement of the
outcome, and bias in the selection of the reported results.

Synthesis analysis

We conducted the meta-analysis using R (version 4.2.0)
software. The analysis for continuous variables was per-
formed using the weighted mean difference (WMD)
along with a 95% confidence interval (CI). For dichoto-
mous outcomes of symptoms, we calculated the odds
ratios (ORs) and their corresponding 95% Cls. For
dichotomous outcomes of safety, we calculated the risk
ratios (RRs) and their corresponding 95% Cls. To assess
the heterogeneity of pooled effect estimates among the
included studies, we employed both the chi-squared test
and the P statistic. A significance level of P<0.05 and an
P value greater than 50% were considered indicators of
significant heterogeneity. In such cases, a random-effects
model was applied. On the other hand, if there was no
significant heterogeneity (P>0.05, I*<50%), a fixed-
effect model was used. Subgroup analyses and assess-
ments of publication bias were conducted only when
an adequate number of studies were included in the
meta-analysis. This approach ensures that the subgroup
analyses have sufficient statistical power and that the
assessment of publication bias is reliable. Microsoft Excel
was used to organize data during analysis.

Assessing certainty of evidence

The certainty of evidence was evaluated using the Grad-
ing of Recommendations, Assessment, Development, and
Evaluation (GRADE) framework [16]. This framework
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categorizes evidence into four levels of certainty: high,
moderate, low, or very low. For randomized controlled
trials (RCTs), the initial rating for certainty starts at high,
but it could be rated down based on limitations due to
the risk of bias [17], imprecision [18], inconsistency (het-
erogeneity) [19], indirectness [20], and publication bias
[21].

Results

Included studies

A systematic search was conducted, resulting in the iden-
tification of 217 records from multiple databases. Addi-
tionally, 293 records were obtained from trial registration
sources. After removing duplicate records and screen-
ing the titles and abstracts, a total of 117 records were
excluded based on predetermined criteria. Subsequently,
the full-text articles of the remaining records underwent
a thorough assessment, ultimately leading to the inclu-
sion of three trials reported in two studies for the meta-
analysis (Fig. 1).

Study characteristics

Three trials, involving a total of 830 participants with vit-
iligo from nine countries, were included in the analysis.
Detailed inclusion and exclusion criteria for patient selec-
tion can be found in Supplementary Table S2. Table 1 and

Records identified from
Databases (n = 217)
Registers (n = 293)
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Supplementary Table S3 provide a summary of the char-
acteristics of the included trials. Of the participants, 388
(46.7%) were female, while 442 (53.3%) were male, with
the mean age ranging from 38.9 to 48.3 years and the
mean duration of vitiligo ranging from 9.7 to 15.9 years.
Among the participants, 11 (1.3%) had segmental viti-
ligo, while the remaining 819 (98.7%) had non-segmental
vitiligo. The treatment interventions included the use of
a vehicle and four different doses of topical ruxolitinib
cream: 0.15% (once a day), 0.5% (once a day), 1.5% (once a
day), and 1.5% (twice a day).

Risk of bias assessment

The risk of bias assessment for each domain and the
overall level can be found in Supplementary Table S4.
Notably, for every outcome reported in the three trials,
the risk of bias was determined to be “low”

Findings on symptoms

F-VASI90, F-VASI75, F-VASI50, and F-VASI25

Three trials, involving a total of 830 patients, were
included in the meta-analysis to assess the effec-
tiveness of ruxolitinib compared to the vehicle by
F-VASI90, F-VASI75, F-VASI50, and F-VASI25. The
meta-analysis demonstrated a significant increase
in the likelihood of participants achieving F-VASI90

Additional records
identified through other
sources (n=0)

Identifications

(n = 154)

Records after duplicates removed

Records irrelevant
(n=117)

A

Articles excluded

Full text articles assessed for
eligibility
(n=37)

Screening

Ongoing trials (n = 4)
Wrong study design (n = 12)
Wrong intervention ( n =11)
Abstract (n = 4)

Review articles (n=4)

Full text articles included in
quantitative synthesis
(n=2)

Included

Trials included in quantitative
synthesis
(n=3)

Fig. 1 Flow diagram of article selection for the meta-analysis
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(OR 9.61 [95% CI 3.67-25.19]; I?=0%; GRADE assess-
ment: moderate certainty), F-VASI75 (OR 4.34 [95%
CI 2.67-7.06]; I*=0%; GRADE assessment: high cer-
tainty), F-VASI50 (OR 4.71 [95% CI 3.24-6.84]; I = 0%;
GRADE assessment: high certainty), and F-VASI25
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(OR 4.74 [95% CI 3.28-6.86]; I*=35%; GRADE assess-
ment: high certainty) when compared ruxolitinib to
vehicle (Fig. 2; Table 2).

Ruxolitinib  Vehicle cream

Study Events Total Events
F-VASI90

Rosmarin 2020 12 125 0
Rosmarin 2022 (TRUE-V1) 34 221 2
Rosmarin 2022 (TRuE-V2) 36 228 1
DerSimonian-Laird method 574

Heterogeneity: / ?=0%,t %= 0, p=0.83

F-VASI75

Rosmarin 2020 23 125 0
Rosmarin 2022 (TRuUE-V1) 66 221 8
Rosmarin 2022 (TRUE-V2) 69 228 12
DerSimonian-Laird method 574
Heterogeneity: / ?=0%,t =0, p = 0.54

F-VASI50

Rosmarin 2020 48 125 1
Rosmarin 2022 (TRuE-V1) 113 221 18
Rosmarin 2022 (TRUE-V2) 114 228 23
DerSimonian-Laird method 574
Heterogeneity: / 2= 0%, t 2=<0.0001, p =0.37

F-VASI25

Rosmarin 2020 63 125 2
Rosmarin 2022 (TRUE-V1) 154 221 33
Rosmarin 2022 (TRUE-V2) 142 228 35
DerSimonian-Laird method 574
Heterogeneity: / 2= 35%, t 2=0.0147, p = 0.21

T-VASI90

Rosmarin 2020 1 125 0
Rosmarin 2022 (TRuUE-V1) 1 221 0
Rosmarin 2022 (TRUE-V2) 2 228 0
DerSimonian-Laird method 574
Heterogeneity: / ?=0%,t 2=0, p = 0.87

T-VASI75

Rosmarin 2020 4 125 0
Rosmarin 2022 (TRUE-V1) 9 221 2
Rosmarin 2022 (TRUE-V2) 18 228 2
DerSimonian-Laird method 574
Heterogeneity: / ?=0%,t =0, p =0.76

T-VASI50

Rosmarin 2020 16 125 0
Rosmarin 2022 (TRuUE-V1) 46 221 6
Rosmarin 2022 (TRuUE-V2) 53 228 7
DerSimonian-Laird method 574
Heterogeneity: / ?=0%,t =0, p =0.86

T-VASI25

Rosmarin 2020 32 125 0
Rosmarin 2022 (TRuE-V1) 108 221 26
Rosmarin 2022 (TRUE-V2) 11 228 23
DerSimonian-Laird method 574
Heterogeneity: / 2= 3%, t 2=<0.0001, p = 0.36

VNS4 or 5

Rosmarin 2022 (TRuE-V1) 54 221 4
Rosmarin 2022 (TRUE-V2) 46 228 5
DerSimonian-Laird method 449

Heterogeneity: / ?=0%,t =0, p = 0.56

Favours Vehicle cream Favours Ruxolitinib
Fig. 2 Ruxolitinib vs vehicle cream on F-VASI9O, F-VASI75, F-VASI50, F-VASI25, T-VASI9O, T-VASI75, T-VASI50, T-VASI25 and VNS-4 or 5

Total

32
109
115
256

32
109
115
256

32
109
115
256

32
109
115
256

32
109

256

32
109
115
256

32
109
115
256

32
109
115
256

109
115
224

Odds Ratio OR
1 7.16
i 7.91
—— 1447
- 9.61
+—=—— 14.90
L 3 5.1
[ ] 3.61
* 4.34
—s— 1314
[ | 5.17
3.94
* 4.71
— 12.40
5.23
3.74
* 4.74
0.78
1.49
2.55
1.47
—_—t 2.41
- 1.92
Hill- 3.99
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—=— 979
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- 4.47
22.59
3.01
3.74
* 3.45
E 3 7.63
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- 6.15
| o
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95%Cl

[0.41; 124.19]
[2.14; 29.19]
[2.78; 75.30]
[3.67; 25.19]

[0.88; 252.22]
[2.40; 10.88]
[1.88; 6.92]
[2.67; 7.06]

[2.46; 70.29]
[2.94; 9.10]
[2.34; 6.63]
[3.24; 6.84]

[3.26; 47.14]
[3.18; 8.59]
[2.32; 6.02]
[3.28; 6.86]

[0.03; 19.68]
[0.06; 36.87]
[0.12; 53.55]
[0.24; 9.09]

[0.13; 45.87]
[0.47; 7.89]
[1.04; 15.24]
[1.10; 7.00]

[0.57; 167.74]
[1.79; 9.93]
[1.98; 9.82]
[2.52; 7.92]

[1.34; 379.59]
[1.81; 5.02]
[2.22; 6.29]
[2.40; 4.96]

[2.83; 20.56]
[2.05; 12.78]
[3.14; 12.05]

Weight

11.4%
54.5%
34.1%
100.0%

3.0%
41.3%
55.8%

100.0%

5.0%
43.8%
51.3%

100.0%

6.2%
45.0%
48.8%

100.0%

31.9%
32.2%
35.8%
100.0%

9.8%
42.7%
47.5%

100.0%

4.1%
44.8%
51.2%

100.0%

1.6%
50.3%
48.1%

100.0%

46.0%
54.0%
100.0%
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T-VASI90, T-VASI75, T-VASI50, and T-VASI25

Three trials, involving a total of 830 patients, were
included in the meta-analysis to assess the effectiveness
of ruxolitinib compared to the vehicle by T-VASI90,
T-VASI75, T-VASI50, and T-VASI25. The meta-analy-
sis results demonstrated that the use of ruxolitinib did
not significantly increase the likelihood of participants
achieving T-VASI90 compared to vehicle (OR 1.47 [95%
CI 0.24-9.09]; >=0%; GRADE assessment: moderate
certainty). The meta-analysis demonstrated a signifi-
cant increase in the likelihood of participants achieving
T-VASI75 (OR 2.78 [95% CI 1.10-7.00]; I*=0%; GRADE
assessment: moderate certainty), T-VASI50 (OR 4.47
[95% CI 2.52-7.92]; ’=0%; GRADE assessment: high
certainty), and T-VASI25 (OR 3.45 [95% CI 2.40-4.96];
I*=3%; GRADE assessment: high certainty) when com-
pared ruxolitinib to vehicle (Fig. 2; Table 2).

VNS-4or5

The meta-analysis of two trials, involving a total of 673
patients, demonstrated that the use of ruxolitinib led to
a higher proportion of participants achieving VNS-4 or
5 (OR 6.15 [95% CI 3.14-12.05]; ?=0%; GRADE assess-
ment: moderate certainty) in comparison to vehicle
(Fig. 2; Table 2).

Ruxolitinib
Study Total Mean SD Total
F-VASI
Rosmarin 2020 125 -34.40 7.03 32 6.02
Rosmarin 2022 (TRUE-V1) 221 -47.79 2.43 109
Rosmarin 2022 (TRUE-V2) 228 -44.39 2.85 15
DerSimonian-Laird method 574 256

Heterogeneity: / 2= 97%, t 2=9.3208, p <0.01

T-VASI

Rosmarin 2020 125 -21.67 4.75 32 2.65
Rosmarin 2022 (TRUE-V1) 221 -27.60 1.81 109
Rosmarin 2022 (TRUE-V2) 228 -28.85 1.96 115
DerSimonian-Laird method 574 256
Heterogeneity: | 2= 98%, t %= 6.1779, p <0.01

F-BSA

Rosmarin 2022 (TRUE-V1) 221 -28.90 2.22 109
Rosmarin 2022 (TRUE-V2) 228 -26.40 2.57 115
DerSimonian-Laird method 449 224
Heterogeneity: / 2= 0%,t %= 0, p =1.00

T-BSA

Rosmarin 2022 (TRUE-V1) 221 -13.08 1.40 109
Rosmarin 2022 (TRUE-V2) 228 -14.23 1.55 115
DerSimonian-Laird method 449 224

Heterogeneity: / %=99%,t 2=4.1262, p <0.01

Fig. 3 Ruxolitinib vs vehicle cream on F-VASI, T-VASI, F-BSA, and T-BSA

-17.18
-15.80

-10.62
-8.99

-9.50
—7.00

-4.02
-2.28
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F-VASI and T-VASI

Three trials, which included 830 patients, reported the
outcome of percentage change from baseline of F-VASI
scores. The results showed that ruxolitinib was associ-
ated with more lowered percentage change of F-VASI
scores from baseline (MD-32.79 [95% CI-36.37
to—29.21]; >=97%; GRADE assessment: moderate cer-
tainty) compared to vehicle. Three trials, which included
830 patients, reported the outcome of percentage change
from baseline of T-VASI scores. The results showed that
ruxolitinib was associated with more lowered percent-
age change of T-VASI scores from baseline (MD —20.22
[95% CI—23.11 to—17.33]; > = 98%; GRADE assessment:
moderate certainty) compared to vehicle (Fig. 3; Table 2).

F-BSA and T-BSA

Two trials, which included 673 patients, reported the
outcome of percentage change from the baseline of
F-BSA scores. The results showed that ruxolitinib was
associated with more lowered percentage change of
F-BSA scores from baseline (MD —19.40 [95% CI—19.91
to—18.89]; >=0%; GRADE assessment: high certainty)
compared to vehicle. Two trials, which included 673
patients, reported the outcome of percentage change
from baseline of T-BSA scores. The results showed that
ruxolitinib was associated with more lowered percentage

Vehicle cream
Mean

SD Mean Difference MD 95%ClI Weight
7.23 -40.42 [-43.21;-37.63] 32.6%
3.53 -30.61 [-31.35;-29.87] 33.7%
4.04 -28.59 [-29.42; -27.76] 33.7%

L 4 -32.79 [-36.37;-29.21] 100.0%
4.89 -24.32 [-26.21;-22.43] 33.0%
2.64 -16.98 [-17.53; -16.43] 33.5%
2.78 a -19.86 [-20.43; -19.29] 33.5%
2 -20.22 [-23.11;-17.33] 100.0%
3.25 [ -+ ] -19.40 [-20.08; -18.72]  50.0%
3.82 -19.40 [-20.17; -18.63]  50.0%
| -19.40 [-19.91;-18.89] 100.0%
2.05 [+ | -9.06 [-9.49; -8.63] 50.0%
219 -11.95 [-12.40; -11.50]  50.0%
* -10.50 [-13.34; -7.67] 100.0%
T T 1 1
-40 =20 0 20 40

Favours Ruxolitinib Favours Vehicle cream
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change of T-BSA scores from baseline (MD —10.50 [95%
CI,—13.34 to—7.67]; F=99%; GRADE assessment: high
certainty) compared to vehicle (Fig. 3; Table 2).

Findings on quality of life

Two trials, which included 673 patients, reported the
outcome of change from baseline DLQI scores. The
results showed that ruxolitinib was associated with more
lowered change of DLQI scores from baseline (MD —0.46
[95% CI-0.73 to—0.19]; *=95%; GRADE assessment:
moderate certainty) compared to vehicle (Supplementary
Figure S1; Table 2).

Findings on safety

Three trials, which included 830 patients, reported these
outcomes of TEAEs, SAEs, and discontinuation due to
AEs. The meta-analysis results indicated that there may
not be a significant difference in the occurrence of TEAEs
(RR 1.46 [95% CI 0.85-2.49]; I?=53%; GRADE assess-
ment: high certainty), SAEs (RR 2.25 [95% CI 0.59-8.67];
PP=0%; GRADE assessment: moderate certainty), and
discontinuation due to AEs (RR 0.38 [95% CI 0.10-1.48];
IP=0%; GRADE assessment: high certainty) between rux-
olitinib and vehicle (Supplementary Figure S5; Table 2).

Another analyses

Subgroup analyses and assessments of publication bias
were not conducted due to the limited number of clinical
trials included in the analysis (only three trials) and the
fact that all trials were conducted by the same research
group, performing subgroup analyses and assessing pub-
lication bias may not be appropriate or informative.

Discussion

In patients with vitiligo, we found moderate-certainly or
high-certainly evidence that ruxolitinib cream improves
clinical symptoms compared to vehicle cream, particu-
larly in reducing facial vitiligo. Although there is mod-
erate-quality evidence that ruxolitinib cream improves
the quality of life in vitiligo patients compared to vehicle
cream, the observed mean decrease of 0.46 scores was
not practically significant in relation to a total score of 30.
Current evidence supports the safety of ruxolitinib as a
topical treatment for vitiligo.

This systematic review and meta-analysis have several
notable strengths. These include a comprehensive search
strategy to identify eligible trials, independent assessment
of study selection, data extraction, and risk of bias by two
reviewers, and the application of the GRADE approach
to evaluate the certainty of evidence. Furthermore, the
presentation of absolute effect measures enhances the
interpretability of the findings, facilitating a more mean-
ingful understanding of the clinical implications.
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Limitations of this systematic review and meta-analysis
are as follows: (1) all three trials were conducted by the
same research group introduces potential bias and may
impact the reliability of the results, but this also reduces
inherent heterogeneity among the trials; (2) despite the
inclusion of large sample sizes, the limited number of
trials results in wider CIs for certain outcomes, which
lowers the level of certainty in the evidence; (3) all par-
ticipants were from Europe and America, so it remains
to be determined whether the findings of our study are
applicable to patients of Asian and African; (4) due to the
limited number of trials, subgroup analyses predefined
by clinical experts, different doses of ruxolitinib, could
not be done; (5) the findings of our study are based on
short-term treatment (24 weeks) with ruxolitinib, and the
long-term efficacy and safety of ruxolitinib are currently
unknown. Future trials should ideally address these
issues, and it is necessary to update this study timely.

Vitiligo is categorized into three distinct forms based
on the distribution of skin lesions: non-segmental, seg-
mental, and mixed vitiligo [22]. Non-segmental vitiligo is
the most common form. The symmetrical nature of the
white patches is a distinguishing feature of non-segmen-
tal vitiligo, differentiating it from other forms of the con-
dition [2]. Non-segmental vitiligo and segmental vitiligo
are believed to have distinct pathogenetic mechanisms
due to their differing clinical patterns. However, recent
data suggest that there may be overlapping inflamma-
tory mechanisms involved in both segmental and non-
segmental vitiligo that contribute to the development of
both subtypes [23]. In our study, the majority (98.7%) of
the vitiligo cases included were non-segmental vitiligo.
Therefore, clinicians should carefully consider the evi-
dence provided by this study when making treatment
decisions for different subtypes of vitiligo. Future trials
should be conducted to specifically investigate the effi-
cacy of ruxolitinib in each subtype of vitiligo that can
gain a clearer understanding of the treatment’s efficacy
and applicability in diverse patient populations.

Currently, there are many treatment options for
vitiligo, and in many clinical situations, combination
therapy needs to be considered [24]. The majority of
participants included in our study had a history of prior
therapy, including topical corticosteroids, calcineu-
rin inhibitors, phototherapy, and photochemotherapy,
indicating that they were not first-episode patients.
Indeed, the effectiveness of ruxolitinib specifically for
first-episode vitiligo patients and the potential benefits
of combining it with other treatments require further
investigation [25, 26]. Conducting future trials based
on these hypotheses would provide valuable insights
into the comparative efficacy of ruxolitinib in differ-
ent patient populations and the potential synergistic
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effects of combination therapies that will contribute to
advancing our understanding of the optimal treatment
strategies for vitiligo.

The skin plays a central role in various aspects of life.
Many patients with vitiligo experience elevated levels
of stress and often face social stigma due to their visible
skin depigmentation [27-29]. In addition to the effective-
ness of the treatment, various factors can contribute to
the overall quality of life of patients with vitiligo, such
as age at onset, extent, distribution, stigma, self-esteem,
and self-concept. Therefore, the lack of practically signifi-
cant improvement observed in our study does not show
that ruxolitinib is incapable of improving the quality of
life in individuals with vitiligo. Indeed, the duration of
treatment and the follow-up period can also significantly
impact the assessment of quality of life outcomes in
patients with vitiligo. The short-term nature of the treat-
ment duration in the current study (24 weeks) may not
have been sufficient to capture the full potential of ruxoli-
tinib in improving quality of life. Additionally, long-term
follow-up is necessary to evaluate the sustained effects of
the treatment on patients’ well-being over time. It is plau-
sible that extended treatment duration and longer follow-
up periods could yield different results and potentially
demonstrate a positive impact of ruxolitinib on the qual-
ity of life of individuals with vitiligo. Similarly, the safety
assessment of ruxolitinib in the treatment of vitiligo
would benefit from studies with longer follow-up periods
and larger sample sizes.

To our knowledge, this systematic review and meta-
analysis is the first to evaluate the efficacy and safety of
ruxolitinib for patients with vitiligo. Unlike previous
reviews [9, 30-33], our study has several distinct fea-
tures. Firstly, it exclusively incorporates evidence from
randomized controlled trials. Secondly, we employed
the GRADE approach to evaluate the certainty of the
evidence, providing a comprehensive and standardized
assessment of the quality of the included studies. Lastly,
to facilitate interpretation, we presented the absolute
effects of ruxolitinib treatment.

Conclusion

The results of our study provide compelling evidence for
the efficacy of ruxolitinib in the short-term treatment of
vitiligo. These findings indicate that ruxolitinib cream has
the potential to be a promising treatment option for viti-
ligo. However, it is important to note that further study
is necessary to evaluate the sustained efficacy and safety
of ruxolitinib over a longer duration. Long-term and
larger sample size studies are crucial in determining the
prolonged effects and safety profile of ruxolitinib in the
treatment of vitiligo.
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