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I N TRODUC TION

Vitiligo is a chronic autoimmune skin disorder with a highly 
unpredictable course that is characterised by the develop-
ment of circumscribed depigmented macules and patches 
due to the acquired loss of functioning epidermal melano-
cytes.1 It equally affects both sexes2 and has an estimated 
global prevalence of 0.5%–2% in the general population.3 
Its diagnosis is often psychologically upsetting4 (especially 
among patients with dark skin type whose lesions are more 
detectable),5 and the disease can have other negative effects 
on the quality of life that are mainly related to its extent, pro-
gression, previous management and the length of time from 
its diagnosis.6

The severity of the disease can be assessed in terms of the 
extent of its involvement and residual depigmentation. The 
most frequently used methods in everyday clinical practice 

are visual and photographic analyses but, as these are subjec-
tive, clinical trials usually use the vitiligo area severity index 
(VASI), which integrates body surface area (BSA) with a de-
pigmentation score.7 Furthermore, new means of scoring the 
evolution of vitiligo lesions have recently been validated.8

The efficacy of the available treatments has historically 
been limited and the management of vitiligo is still chal-
lenging. Treatment is chosen on a case-by-case basis, even if 
European and British guidelines are available mainly based 
on disease activity and severity. The first line of treatment 
(especially among patients with localised disease) usually 
involves the use of potent topical corticosteroids (TCS) or 
topical calcineurin inhibitors (TCI)9 and systemic treat-
ment with oral or intramuscular corticosteroids may be ef-
fective in stabilising the disease in those experiencing rapid 
progression.10 Phototherapy with narrowband ultraviolet B 
(NB-UVB) may be administered two to three times weekly, 
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Abstract
Vitiligo is a chronic autoimmune skin disorder whose diagnosis is often psycho-
logically upsetting. The efficacy of the available therapies, including topical corti-
costeroids and topical calcineurin inhibitors, has historically been limited and the 
management of vitiligo is still challenging. As vitiligo is a chronic disease limited 
to the skin, topical rather than systemic therapies may be preferable (especially 
among patients with localised lesions) to avoid the long-term side-effects of the lat-
ter. A topical formulation of ruxolitinib, a selective JAK1/2 inhibitor, has recently 
been approved in the United States for the treatment of non-segmental vitiligo in 
patients aged >12 years based on data from the phase III TRuE-V1 and TRuE-V2 
clinical trials. The aim of this review is to describe the current evidence concern-
ing the efficacy and safety of topical ruxolitinib in the treatment of vitiligo, and 
discuss issues regarding its use in younger children and pregnant or breastfeeding 
women, as well as the duration and durability of treatment. The promising results 
obtained so far suggest that 1.5% ruxolitinib cream is an effective means of treat-
ing vitiligo.
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alone or in combination with other treatments, in order to 
promote repigmentation.11 Another option is laser therapy, 
which is supported by encouraging efficacy and safety data, 
but its application is still limited because of its costs and the 
fact that it is only suitable for the treatment of small areas.12

The aim of this review is to describe the current evidence 
supporting the efficacy and safety of topical ruxolitinib, the 
first Food and Drug Administration (FDA)-approved treat-
ment for vitiligo, and discuss still open questions regarding 
its possibly more widespread use.

TOPICA L RU XOLITI N IB A N D TH E 
PR E - CLI N ICA L BACKGROU N D

Opzelura® is a white to off-white, oil-in-water, solubilised 
emulsion containing 1.5% ruxolitinib phosphate (Table 1).

As ruxolitinib is a Janus kinase (JAK) 1/2 inhibitor, it in-
terferes with the signal transducers and activators of tran-
scription (STAT) pathway mediating the signalling of more 
than 60 of the inflammatory cytokines involved in immune 
function, including growth factors, interferons and interleuk-
ins (IL).13 More specifically, JAKs phosphorylate cytokine re-
ceptors and consequently recruit STAT transcription, which 
translocases into the nucleus and modulates gene expression.

The pharmacokinetics of ruxolitinib cream has been 
evaluated in three double-blind studies of patients with 
atopic dermatitis, which demonstrated that plasma ruxoli-
tinib concentrations after its twice-daily topical application 
did not lead to any systemic pharmacological activity.14 A 
pre-clinical study investigated the plasma pharmacokinet-
ics and skin distribution of ruxolitinib following its oral and 
topical administration of ruxolitinib in mini-pigs, and found 
that topical administration led to higher epidermal and der-
mal ruxolitinib concentrations than oral administration, 
and the sustained and nearly complete blockade of the JAK/
STAT signalling pathway.15 Ruxolitinib has also been tested 
in a complete battery of genotoxicity assays, which revealed 
no evidence of genotoxic potential in bacterial mutagenic-
ity, in vitro chromosomal aberration and rat bone marrow 
micronucleus assays. Carcinogenicity studies (including a 
104-week dermal carcinogenicity study on CD-1 mice) have 

found no significant drug-related toxicity or tumours when 
1.5% ruxolitinib cream is applied at a dose of 100 μL per 
day.16

CLI N ICA L TR I A L S

The efficacy of topical ruxolitinib in the treatment of vitiligo 
was assessed in various clinical trials before its approval by 
the FDA. Table 2 lists the key completed and ongoing trials.

Completed clinical trials

Phase II trial NCT02809976

The first study to assess the use of topical ruxolitinib in the 
treatment of vitiligo was an open-label, proof-of-concept 
trial of its twice-daily administration to 11 patients with 
vitiligo affecting at least 1% of BSA.

This study demonstrated a 23% improvement in the total 
VASI (T-VASI) scores of all the enrolled patients at Week 20 
(95% confidence interval [95% CI] 4–43; p = 0.02). The most 
significant response was a 76% improvement in facial VASI 
(F-VASI) at Week 20, especially in patients with significant 
facial involvement at baseline (95% CI 53–99; p = 0.001).

Only minor adverse events were reported: erythema, a 
rim of hyperpigmentation surrounding the vitiligo patches, 
transient papular eruptions and acne.17 Moreover, a 32-
week study extension with optional NB-UVB confirmed 
a statistically significant mean improvement in T-VASI of 
37.6% ± 31.2% (p = 0.011) at Week 52.18

Phase II trial NCT03099304

This randomised, double-blind, vehicle-controlled study 
involved 157 vitiligo patients aged 18–75 years who were 
randomised to receive one of four different doses of topi-
cal ruxolitinib (0.15% once daily, 0.5% once daily, 1.5% once 
daily, 1.5% twice daily) or vehicle (1:1:1:1:1). The subjects all 
had vitiligo involving <20% of their baseline total BSA.

T A B L E  1   General characteristics of 1.5% ruxolitinib cream.

Alternative names Opzelura®, INCB018424

Chemical name (R)-3-(4-(7H-pyrrolo[2,3-d]pymiridin-4-yl)-1H-pyrazol-1-yl)-3 cyclopentylpropanenitrile phosphate

Mechanism of action Specifically inhibits JAK1 and JAK2 interfering with the STAT pathway

Route of administration Topical

Indication and usage •	 Non-segmental vitiligo covering up to 10% of BSA in patients aged >12 years
•	 Short-term and non-continuous chronic treatment of mild to moderate atopic dermatitis in non-

immunocompromised patients >12 years whose disease is not adequately controlled with topical 
prescription therapies or when such therapies are not advisable.

Most frequent adverse reactions Application site acne, application site pruritus, nasopharyngitis, headache, application site rash, pyrexia

Warning and precautions Serious infections, non-melanoma skin cancer, thrombosis, thrombocytopenia, anaemia and neutropenia

Abbreviations: BSA, body surface area; JAK1, Janus kinase 1; JAK2, Janus kinase 2; STAT, signal transducers and activators of transcription.
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After 24 and 52 weeks of treatment, an improvement in 
the F-VASI scores of ≥50% (F-VASI50), ≥75% (F-VASI75) and 
≥90% (F-VASI90) was observed in more patients who received 
ruxolitinib cream than in those who received the vehicle. In 
particular, among those who received the 1.5% ruxolitinib 
cream twice daily, respectively 45% and 58% achieved F-
VASI50 after 24 weeks and 58% at 52 weeks, respectively, 30% 
and 52% obtained F-VASI75, and 33% achieved F-VASI90 
after week 52 weeks. The total VASI50 (T-VASI50) scores were 
achieved in a dose-dependent manner: 20% of the subjects 
who received 1.5% ruxolitinib cream twice daily achieved T-
VASI50 after 24 weeks, and 45% after 52 weeks.19

A descriptive subgroup analysis did not identify any sig-
nificant difference among the responders depending on race, 
skin type, disease status or T-BSA. However, those receiving 
twice-daily treatment with 1.5% ruxolitinib who achieved F-
VASI50 by Week 24 were more frequently females (60.0% vs. 
33.3%) and aged ≤50 years (58.8% vs. 31.3%). Furthermore, 
the patients with previously treated vitiligo refractory to 
phototherapy, corticosteroids, and topical calcineurin inhib-
itors also achieved F-VASI50.

The Week 52 achievement of T-VASI50 with twice-daily 
1.5% ruxolitinib treatment was predominantly observed in 
patients with facial vitiligo, whereas the proportion of re-
sponders with upper or lower limb involvement was lower 
(60% vs. 52.9% and 52.6%). The lowest response rate was ob-
served among the patients with hands or foot involvement 
(respectively 15.0% and 29.4% achieved T-VASI50).20

During the open-label phase starting at Week 104 of the 
study, optional concomitant NB-UVB therapy was per-
mitted at different frequencies depending on the differ-
ent centres. Among the 19 patients who added 12 weeks of 
NB-UVB therapy, the combination was well tolerated and 
the addition of NB-UVB improved facial and total body 
repigmentation.21

Phase III trial NCT04052425 TRuE-V1 and 
NCT0457573 TRuE-V2

The efficacy and safety of topical ruxolitinib were evalu-
ated in two multinational, phase III, double-blind, vehicle-
controlled clinical trials (Topical Ruxolitinib Evaluation in 
Vitiligo Study 1 [TRuE-V1] and 2 [TRuE-V2]), which in-
volved patients aged >12 years with non-segmental vitiligo 
involving <10% of their T-BSA.

The trials enrolled a total of 674 patients (330 patients in 
TRuE-V1 and 344 in TRuE-V2), who randomised (2:1) to apply 
1.5% ruxolitinib cream or matching vehicle twice daily to 
all depigmented vitiligo lesions for 24 weeks, followed by the 
twice-daily application of 1.5% ruxolitinib cream during an 
additional 28-week, open-label treatment extension period. No 
additional vitiligo treatment was permitted. The primary and 
key secondary endpoints are summarised in Tables 3 and 4.

The primary endpoint was the achievement of F-
VASI75, which was observed at Week 24 in 29.8% of the 

T A B L E  2   Key clinical trials of 1.5% ruxolitinib cream for the treatment of vitiligo.

Identifier Indication Purpose
Clinical 
trial phase

Number of 
subjects

Age of 
subjects 
(years)

Trial 
status Location(s)

NCT02809976 Vitiligo Efficacy Phase II 11 ≥18 Completed USA

NCT03099304 Vitiligo Efficacy, safety, 
and tolerability

Phase II 157 18–75 Completed USA

NCT04052425 
(TRuE-V1)

Non-segmental 
vitiligo

Efficacy and safety Phase III 330 ≥12 Completed USA, Bulgaria, 
Canada, France, 
Germany, Italy, 
Poland, Spain

NCT04057573 
(TruE-V2)

Non-segmental 
vitiligo

Efficacy and safety Phase III 344 ≥12 Completed USA, Bulgaria, 
Canada, France, 
Germany, Italy, 
Netherlands, 
Poland, Spain

NCT04896385 
(TRuE-V 
MOA)

Vitiligo Mechanism of 
action

Phase II 60 ≥18 Ongoing USA, Canada, France

NCT05247489 Non-segmental 
vitiligo

Efficacy and safety 
combined with 
NB-UVB

Phase II 50a 12–99 Recruiting USA, Canada

NCT04530344 Non-segmental 
vitiligo

Duration, 
safety, and 
maintenance of 
response

Phase III 458 ≥12 Ongoing USA, Bulgaria, 
Canada, France, 
Germany, 
Netherlands, 
Poland, Spain

Abbreviation: NB-UVB, narrowband ultraviolet B.
aEstimated enrolment.
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ruxolitinib-treated patients in TRuE-V1 and 30.9% in 
TRuE-V2, and, respectively, 7.4% and 11.4% of the vehicle-
treated patients (TRuE-V1: relative risk [RR] 4.0, 95% CI 
1.9–8.4; p-value < 0.001; TRuE-V2: RR 2.7, 95% CI 1.5–4.9; 
p-value < 0.001). The secondary endpoints confirmed the su-
periority of the 1.5% ruxolitinib cream, which led to greater 
repigmentation after both 24 and 52 weeks.

The treatment-related adverse events (AEs) occurring 
during the double-blind period were mainly mild or mod-
erate and were reported by 45.7% of the patients in the rux-
olitinib group in TRuE-V1 and 50.0% in TRuE-V2, and by, 
respectively, 38.5% and 33.9% of the patients in the vehicle 
group. Table 5 lists the most frequently reported AEs after 
24 weeks.

Serious AEs were reported by 14 patients who applied 
ruxolitinib cream at any time and none of these were con-
sidered by the investigators to be related to the trial agent.22

Ongoing clinical trials

The mechanism of action of ruxolitinib cream is currently 
being evaluated in one phase II, double-blind, vehicle-
controlled clinical trial (Topical Ruxolitinib Evaluation 
in Vitiligo Mechanism of Action [TRuE-V MOA], 
NCT04896385) which has enrolled 60 patients with non-
segmental vitiligo aged >18 years. The primary outcome 
measure is the difference in any baseline-Week 24 change 
in immunity biomarkers (including CXCL10) between the 
ruxolitinib cream and vehicle cream group. The second-
ary outcome measures include the correlation between 
CXCL10 and VASI scores, the repigmentation response of 
target lesions and the number of treatment-emergent ad-
verse events.23

The findings of previous studies suggest that treatment 
with 1.5% ruxolitinib cream may reduce serum CXCL10 

T A B L E  4   Efficacy of 52 weeks' treatment with twice-daily 1.5% ruxolitinib cream in the subjects with non-segmental vitiligo enrolled in TRuE-V1 
and TRuE-V2.

VASI

TRuE-V1 TRuE-V2

1.5% ruxolitinib cream 
b.i.d.

Vehicle to week 24 weeks/1.5% 
Ruxolitinib cream b.i.d. after 
Week 24

1.5% ruxolitinib cream 
b.i.d.

Vehicle (up to Week 
24 weeks)/1.5% ruxolitinib 
cream b.i.d. after Week 24

n = 173 (variability) n = 82 (variability) n = 177 (variability) n = 82 (variability)

F-VASI25 (Week 52) 89.6 (84.1, 93.7) 74.4 (63.6, 83.4) 82.5 (76.1, 87.8) 71.6 (60.5, 81.1)

F-VASI50 (Week 52) 75.1 (68.0, 81.4) 56.1 (44.7, 67.0) 74.0 (66.9, 80.3) 49.4 (38.1, 60.7)

F-VASI75 (Week 52) 52.6 (44.9, 60.2) 26.8 (17.6, 37.8) 48.0 (40.5, 55.6) 29.6 (20.0, 40.8)

F-VASI90 (Week 52) 32.9 (26.0, 40.5) 12.2 (6.0, 21.3) 27.7 (21.2, 34.9) 16.0 (8.8, 25.9)

T-VASI25 (Week 52) 77.5 (70.5, 83.5) 56.1 (44.7, 67.0) 76.8 (69.9, 82.8) 53.1 (41.7, 64.3)

T-VASI50 (Week 52) 53.2 (45.5, 60.8) 31.7 (21.9, 42.9) 49.2 (41.6, 56.8) 22.2 (13.7, 32.8)

T-VASI75 (Week 52) 20.2 (14.5, 27.0) 9.8 (4.3, 18.3) 20.9 (15.2, 27.6) 8.6 (3.5, 17.0)

T-VASI90 (Week 52) 3.5 (1.3, 7.4) 2.4 (0.3, 8.5) 6.8 (3.6. 11.5) 1.2 (0, 6.7)

Abbreviations: F-VASI, facial vitiligo area scoring index; T-VASI, total body vitiligo area scoring index; VASI, vitiligo area scoring index.

T A B L E  3   Efficacy of 24 weeks' treatment with twice-daily 1.5% ruxolitinib cream in the subjects with non-segmental vitiligo enrolled in TruE-V1 
and TRuE-V2.

VASI

TRuE-V1 TRuE-V2

1.5% ruxolitinib cream b.i.d. Vehicle cream b.i.d. 1.5% ruxolitinib cream b.i.d. Vehicle cream b.i.d.

n = 221 (variability) n = 109 (variability) n = 221 (variability) n = 109 (variability)

F-VASI25 (Week 24) 69.8 (63.5, 76.2) 30.0 (20.8, 39.2) 63.9 (57.2, 70.6) 32.0 (23.0, 41.0)

F-VASI50 (Week 24) 51.2 (44.4, 58.0) 16.9 (9.3, 24.6) 51.4 (44.6, 58.3) 20.9 (12.9, 28.9)

F-VASI75 (Week 24) 29.8 (23.5, 36.1) 7.4 (2.2, 12.6) 30.9 (24.5, 37.3) 11.4 (5.2, 17.7)

F-VASI90 (Week 24) 15.3 (10.4, 20.2) 2.2 (0, 5.1) 16.3 (11.2, 21.5) 1.3 (0, 3.8)

T-VASI25 (Week 24) 48.8 (41.9, 55.6) 23.8 (15.2, 32.5) 50.2 (43.5, 57.12) 21.2 (12.9, 29.4)

T-VASI50 (Week 24) 20.6 (15.2, 26.0) 5.1 (0.6, 9.7) 23.9 (18.1, 29.8) 6.8 (1.9, 11.7)

T-VASI75 (Week 24) 4.1 (1.5, 6.7) 1.8 (0, 4.4) 8.0 (4.4, 11.6) 1.8 (0, 4.4)

T-VASI90 (Week 24) 0.5 (0, 1.3) 0.0 (NE) 1.0 (0, 2.3) 0.0 (NE)

Abbreviations: F-VASI, facial vitiligo area scoring index; NE, not evaluable; T-VASI, total body vitiligo area scoring index; VASI, vitiligo area scoring index.
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concentrations and consequently affect CD8+ T cells. The 
expected reduction in T cells migration to the skin and the 
corresponding reduction in inflammatory mediators could 
lead to a recovery in the number and function of melano-
cytes and have a positive effect on repigmentation.19

Another recruiting phase II clinical trial (NCT05247489) 
will evaluate the efficacy and safety of ruxolitinib cream 
with and without phototherapy in adolescents and adults 
whose area of non-segmental vitiligo does not exceed 10% 
of T-BSA. The participants enrolled will initially apply 1.5% 
ruxolitinib cream twice daily and, from Week 12 to 48, NB-
UVB will be given three times per week to those who show a 
<25% improvement in T-VASI25.24

The third of the ongoing trails (NCT04530344) is a phase 
III, double-blind, vehicle-controlled, randomised with-
drawal and treatment extension study designed to assess the 
long-term efficacy and safety of ruxolitinib cream in 458 of 
the patients previously enrolled in TRuE-V1 and TRuE-V2. 
The participants who completed the parent studies with an 
F-VASI90 outcome at Week 52 are to be randomised (1:1) 
to receive ruxolitinib cream or vehicle twice daily, whereas 
those who did not achieve F-VASI90 at Week 52 will continue 
ruxolitinib cream twice daily. The primary and secondary 
outcome measures will be evaluated after the extension pe-
riod at Week 108.25

A DV ER SE EV E N TS

Given the low plasma ruxolitinib concentrations measured 
after the topical application of ruxolitinib cream, it is ex-
pected that there will be few treatment-related AEs other 
than those affecting the site of the application.14 The first 
insights into AEs related to topical ruxolitinib came from 
clinical trial assessing its efficacy in the treatment of atopic 
dermatitis.23 Two double-blind, vehicle-controlled clini-
cal trials (NCT03745638 Topical Ruxolitinib Evaluation in 
Atopic Dermatitis Study 1 [TRuE-AD1] and NCT03745651 
Topical Ruxolitinib Evaluation in Atopic Dermatitis Study 
2 [TRuE-AD2]) involving 499 adult aged ≥12 years, showed 

that the most frequent AEs after 52 weeks' treatment were 
upper respiratory tract infections, nasopharyngitis, head-
ache, bronchitis, rhinitis and application site reactions. Most 
of the AEs, other than application site reaction, were not re-
lated to treatment by the study investigators.26,27

The most complete data regarding ruxolitinib cream-
related AEs occurring during the treatment of vitiligo come 
from the two phase III, double-blind, vehicle-controlled 
clinical trials NCT04052425 TRuE-V1 and NCT0457573 
TRuE-V2. The AEs reported during the trial's 24-week 
double-blind periods were mild or moderate, and occurred 
in approximately one-half of the patients in the 1.5% rux-
olitinib groups and one-third of those in the vehicle groups. 
The application site AEs that seemed to be treatment-related 
were acne, pruritus and exfoliation: after 24 weeks, acne was 
the most common in both the ruxolitinib and vehicle groups 
(5.8% vs. 1.2%), followed by pruritus (5.1% vs. 2.6%). Systemic 
AEs such as nasopharyngitis, headache, urinary tract infec-
tion and pyrexia were also described but their relation to 
treatment was considered uncertain as they occurred in <1% 
of the subjects in the treatment group, and their incidence 
was at least 1% lower than that reported in the vehicle group.

There were also reported AEs only in the ruxolitinib 
group and in the vehicle group, with a incidence of 0.5%–
1%, and those were application site dermatitis, hyperten-
sion, anxiety, application site discoloration, application site 
folliculitis, contusion, contact dermatitis, diarrhoea, ear 
infections, gastritis, gastroenteritis, hordeolum, influenza-
like illness, insomnia, nasal congestion and vomiting. None 
of the serious AEs were considered to be related to the trial 
agent by the investigators.22

CU R R E N T A PPROVA L STAT US A N D 
FU T U R E PER SPEC TI V E S

The twice-daily application of 1.5% ruxolitinib cream 
has been approved by FDA for the topical short-term and 
non-continuous chronic treatment of mild to moder-
ate atopic dermatitis and non-segmental vitiligo in non-
immunocompromised aged >12 years whose disease is 
inadequately controlled by topical prescription therapies, or 
when these are not advisable.28

On 23 February 2023, the Committee for Medicinal 
Products for Human Use (CHMP), the European Medicines 
Agency (EMA)'s committee responsible for human medi-
cines, adopted a positive opinion recommending the grant-
ing of a marketing authorisation for 1.5% ruxolitinib cream 
for the treatment of non-segmental vitiligo.

Furthermore, in April 2022, as there is a lack of evidence 
concerning the safety and effectiveness of topical ruxolitinib 
in the treatment of vitiligo patients aged <12 years, the EMA 
approved a paediatric investigation plan consisting of four 
clinical studies that is designed to be completed by June 2024. 
Study 1 (INCB 18424-306) is a double-blind, randomised, 
placebo-controlled trial aimed at evaluating the efficacy and 
safety of ruxolitinib cream in patients with non-segmental 

T A B L E  5   Reported adverse reactions to treatment with 1.5% 
ruxolitinib cream during the 24-week double-blind period of TRuE-V1 
and TRuE-V2.

Adverse reaction

1.5% Ruxolitinib 
cream (n = 449)

Vehicle 
(n = 224)

No. (%) No (%)

Any adverse event 215 (47.8) 81 (36.2)

Application site acne 26 (5.8) 3 (1.2)

Application site pruritus 23 (5.1) 6 (2.6)

Nasopharyngitis 19 (4.2) 5 (2.2)

Headache 17 (3.8) 6 (2.6)

Application site rash 7 (1.5) 2 (0.8)

Pyrexia 6 (1.3) 0

Application site exfoliation 5 (1.1) 1 (0.4)
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vitiligo aged ≥12 years; studies 2 (INCB 18424-307) and 3 
(INCB 18424-308) are extension studies aimed at assessing 
the long-term efficacy and safety of ruxolitinib cream; and 
study 4 (INCB 18424-309) is a double-blind, randomised, 
placebo-controlled trial aimed at evaluating the efficacy and 
safety of ruxolitinib cream in children with non-segmental 
vitiligo aged 6–11 years.29 No information regarding the 
possible cost of the European treatment plan is currently 
available.

DISCUSSION

Given the limited effectiveness and possible side-effects of 
existing treatments, and in order to address the unmet need 
to improve patients' quality of life, new safe and effective 
treatments are now required. The pathogenesis of vitiligo is 
still unclear and probably multi-factorial but, as cytotoxic T 
lymphocytes may be directly responsible for the destruction 
of melanocytes,30 it seems that the immune system plays a 
central role. Recent pre-clinical and translational studies 
have shown that interferon-γ (IFN-γ) signalling through the 
JAK pathway is one of the main pathogenetic drivers of the 
disease, and transcriptome analyses of the blood and skin of 
vitiligo patients have identified IFN-γ induced C-X-C motif 
chemokine ligands 9 (CXCL9) and 10 (CXCL10) as key ele-
ments in melanocyte destruction.31,32

As the JAK/STAT signalling pathway is fundamental 
for the transduction of the IFN-γ signals, JAK inhibition 
seems to be a promising therapeutic strategy. Some of the 
first human data concerning the efficacy of JAK inhibitors 
in vitiligo come from 10 patients whose vitiligo was treated 
with oral tofacitinib (a JAK1/3 inhibitor) and phototherapy 
in 2017.33 A meta-analysis published in 2020 found that the 
proportion of patients with a repigmentation rate of >50% 
is higher when JAK inhibitors are combined with NB-
UVB phototherapy than when they are used alone (88% vs. 
57.8%).34

However, as vitiligo is a chronic skin disease, it is more at-
tractive to develop new topical therapies because of the possi-
ble systemic side-effects associated with long-term drug use 
of the above-mentioned small molecules. Consequently, a 
topical formulation of ruxolitinib (Opzelura®), a selective in-
hibitor of JAK1 and JAK2, has recently been approved by the 
FDA for the treatment of nonsegmental vitiligo in patients 
aged >12 years based on data from the two phase III TRuE-V 
clinical trials. The recommended dose of ruxolitinib cream 
for the treatment of vitiligo is a thin layer spread twice daily 
on affected areas covering up to 10% of the body surface area. 
The formulation has also been previously approved for the 
topical short-term and non-continuous chronic treatment of 
mild to moderate atopic dermatitis, and some new evidence 
suggests that it may be effective in treating cutaneous lichen 
planus and psoriasis.35,36

There were no approved treatments for vitiligo in the 
United States until the FDA approved the use of 1.5% rux-
olitinib cream in June 2022. In Europe the management of 

vitiligo is based on the most recent guidelines of the Vitiligo 
European Task Force37 and the British Association of 
Dermatologists.38 These suggest that once-daily TCS should 
be used in the first-line treatment of limited forms of vit-
iligo but, as these drugs require prolonged use, it is neces-
sary to monitor patients for the local and systemic adverse 
effects that may arise after long-term treatment. Twice-daily 
TCIs can be considered as an alternative to TCS in adults 
and children with vitiligo as their safety profile is reportedly 
better than that of TCS, especially in relation to the risk of 
skin atrophy,39,40 but their application should be discontin-
ued in the case of superficial skin infections, malignancies, 
immunosuppression or extensive sun exposure. Another 
therapeutic option in patients with vitiligo is phototherapy, 
which has proved to be safe in children and adults, partic-
ularly in the case of NB-UVB radiation the current photo-
therapy of choice. It can stimulate repigmentation, but it is 
well known that the extremities are difficult to treat.41 It is 
usually administered twice or three times a week, and con-
tinued for as long as there is ongoing repigmentation. The 
most frequent acute adverse reaction is skin type- and dose-
dependent erythema, which usually occurs 12–24 h after ir-
radiation. As vitiligo often affects exposed acral areas such 
as the face and hands, NB-UVB phototherapy is often used 
as part of a combined therapeutic strategy. However, the lack 
of information concerning the safety of long-term UVB ex-
posure, and the existence of conflicting data concerning the 
incidence of melanoma and non-melanoma skin cancer in 
patients with vitiligo, may be a limiting factor of photother-
apy.42,43 Systemic therapies may benefit patients with unsta-
ble, widespread or recalcitrant vitiligo,10 but it is important 
to remember that outcomes have varied widely and there is 
limited evidence supporting their use.44 The use of systemic 
corticosteroids for up to 6 months is a first-line option only 
in the case of rapidly progressing disease.

As the first treatment for non-segmental vitiligo to be 
approved by the FDA, 1.5% ruxolitinib cream represents a 
therapeutic milestone that has strengthened the dermatolog-
ical armamentarium.45 The encouraging clinical trial data 
indicating a significant improvement in F-VASI and T-VASI 
scores reflect clinically relevant repigmentation although, 
like the other available treatments, ruxolitinib cream seems 
to be more effective in controlling vitiligo on the face than 
on the other parts of the body, possibly because of the differ-
ent distribution of hair follicles and the more limited impact 
of the Koebner phenomenon.46

There is still a lack of real-life data concerning the ef-
fectiveness of topical ruxolitinib. In the real world, vitiligo 
patients are likely to be less compliant than motivated trial 
participants, particularly as the proposed treatment regimen 
consists of twice-daily applications for a long period of time, 
and this may affect treatment efficacy. It would also be use-
ful to determine possible biomarkers that could be used to 
select the patients who are more likely to benefit from rux-
olitinib treatment.

Furthermore, as most of the patients enrolled in the 
phase III clinical trials were Caucasians with skin types 
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I, II or III, little is known about the effects of the cream 
on patients with darker skin. A sub-analysis of the data 
from the phase II clinical trials suggests that the treatment 
was similarly effective on all phototypes, and it is theo-
retically unlikely that the activity of topical ruxolitinib in 
re-establishing melanocyte function is related to a specific 
skin type. There is also a lack of data concerning settings 
such as India or Africa, where the disease is seen as highly 
stigmatising and/or there is a higher burden of infectious 
diseases.

Topical ruxolitinib seems to be well tolerated and has 
given rise to few AEs. The most frequent local adverse effect 
is application site acne of uncertain pathogenesis, which is 
also common among patients treated with other systemic 
JAK inhibitors. However, one possible means of controlling 
JAK inhibitor-related acne is retinoid treatment.47

The findings of the open-label extensions of the clinical 
trials described above should provide further insights into 
the possible AEs associated with longer-term topical ruxoli-
tinib, and the ongoing clinical trial aimed at investigating 
the mechanisms of action of topical ruxolitinib should im-
prove our understanding of possible drug-related systemic 
AEs.

No study has yet compared ruxolitinib cream with tradi-
tional topical therapies such as TCS and TCIs, which would 
also be a useful means of determining the cost-effectiveness 
of the widespread use of topical ruxolitinib, and there is still 
a need to investigate the use of topical ruxolitinib in preg-
nant or breastfeeding women.

Although topical ruxolitinib has proven to be safe and 
effective for the treatment of vitiligo, the growing number 
of molecules currently investigated will ultimately benefit 
patients, allowing physicians to deliver patient-centred ther-
apies, taking into account disease severity, co-morbidities 
and drugs side-effects. These promising approaches could 
broaden the possible therapeutic arsenal against vitiligo, in a 
scenario of growing evidence on the efficacy of topical rux-
olitinib and the need of a personalised and patient-centred 
therapeutic approach.

Oral ruxolitinib has been approved by both the FDA and 
the EMA for the treatment of myelofibrosis, polycythaemia 
vera and acute graft-versus-host disease.48 Only a few case 
reports suggest a potential role of oral ruxolitinib in the 
treatment of vitiligo, but it has been observed that pigmenta-
tion regresses following the discontinuation of treatment.34 
Other JAK-inhibitors are currently being evaluated in differ-
ent stages of clinical trials for the treatment of vitiligo. These 
studies include both topical (e.g. ARQ-252,49 cerdulatinib50 
and ATI-5000251) and systemic JAK-inhibitors (e.g. ritleci-
tinib,52,53 upadacitinib54 and baricitinib55). Furthermore, 
other potential therapeutic targets are being currently eval-
uated, including Wnt-signalling,56 IL-15 pathway57 and the 
heat shock protein 70.58

There is still considerable uncertainty concerning the 
duration of topical ruxolitinib treatment required to ensure 
the best pigmentation, and the durability of repigmentation 
after its withdrawal. However, the findings of the phase III 

open-label extension (NCT04530344) should help to clarify 
these points.25

Moreover, it would be useful to determine the effect of 
topical ruxolitinib on skin-resident T cells during and after 
the discontinuation of treatment, in order to evaluate pos-
sible changes in the micro-environment and their effects 
on recurrent disease.59 In the case of post-discontinuation 
depigmentation, further cycles of ruxolitinib may help to 
control the disease but it is also necessary to consider the 
risks of further AEs, increased costs, and reduced patient 
compliance.

Finally, EMA's proposed paediatric plan should help over-
come the lack of information concerning the possible use of 
topical ruxolitinib in a patient population for which there 
are very few longitudinal data.

The current evidence suggests that ruxolitinib cream is 
an effective and well-tolerated means of treating vitiligo. 
However, only real-life data can ultimately confirm the fea-
sibility of its use and its direct impact on the patients' quality 
of life.
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