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Resumo

O vitiligo é uma doencga autoimune multifatorial caracterizada pela perda progressiva de
melandcitos, resultando em manchas despigmentadas na pele dos individuos.

Afetando aproximadamente 0,5% a 2,0% da populagdo mundial, origina ndo sé alteragdes
visiveis na pele, mas também um impacto significativo na saide mental.

Esta doenca tem origem em interagdes complexas entre suscetibilidade genética, fatores
ambientais e desregulacdo do sistema imunitario. No centro da sua patogénese encontram-se os
linfécitos T CD8+ autorreativos e a via JAK-STAT, que perpetuam a destruicdo dos melandcitos na
pele dos doentes.

As terapéuticas tradicionais do vitiligo, como os corticoides, os inibidores da calcineurina
e a fototerapia, oferecem frequentemente resultados limitados ou temporarios, evidenciando a
necessidade de opc¢des mais eficazes e duradouras. Os avancos na compreensao da
imunopatologia do vitiligo abriram caminho a novas terapias mais promissoras. Entre estas
incluem-se os inibidores da Janus quinase (JAK), bloqueadores de citocinas e estratégias
direcionadas as células T de memdria. A mais recente aprovacgado pela FDA do ruxolitinib topico
constituiu um marco importantissimo na gestdo desta doenca, assinalando uma nova etapa no
tratamento do vitiligo. Existem ensaios clinicos em curso neste momento a explorar o potencial
do afamelanotide, de inibidores da fosfodiesterase-4, de andlogos das prostaglandinas e de
outros imunomoduladores no tratamento desta doencga.

Esta revisdo bibliografica sintetiza o panorama atual dos tratamentos em ascensao,
avaliando os seus mecanismos de ac¢do, resultados clinicos e perfis de seguranca com base numa
extensa andlise da literatura. Embora nenhuma terapéutica se tenha ainda revelado curativa, a
investigacdo e a inovagdo continuas sdo essenciais para o desenvolvimento de soluc¢des
sustentaveis.

Palavras-chave: Vitiligo, Inibidores da Janus quinase, Ruxolitinib
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Abstract

Vitiligo is a multifactorial autoimmune disorder marked by the progressive loss of
melanocytes, resulting in depigmented patches on patients' skin.

Affecting approximately 0.5% to 2.0% of the world population, it not only causes visible
skin changes but also significantly impacts mental health.

The disease arises from complex interactions between genetic susceptibility,
environmental triggers, and immune dysregulation. Autoreactive CD8+ T cells and the JAK-STAT
pathway are central to its pathogenesis, perpetuating melanocyte destruction.

Traditional therapies, such as corticosteroids, calcineurin inhibitors, and phototherapy,
often deliver limited or temporary results, highlighting the urgent need for more effective and
durable options. Advances in understanding the immunopathology of vitiligo have paved the way
for promising novel therapies. These include Janus kinase (JAK) inhibitors, cytokine blockers, and
strategies targeting memory T cells. The recent FDA approval of topical ruxolitinib marks a
milestone, signaling a shift toward mechanism-based treatments. Ongoing clinical trials also
explore the potential of afamelanotide, phosphodiesterase-4 inhibitors, prostaglandin analogs,
and other immunomodaulators.

This review synthesizes the current landscape of emerging treatments, assessing their
mechanisms, clinical outcomes, and safety profiles based on a broad literature survey. While no
single therapy has yet emerged as curative, continued research and innovation are essential to
develop sustainable solutions.

Key words: Vitiligo, Janus kinase inhibitors, Ruxolitinib
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List of Abbreviations

a-MSH: a-melanocyte-stimulating hormone

cAMP: adenosine monophosphate

F-VASI: Facial Vitiligo Area Scoring Index

F-VASI50: 250% improvement from baseline in the Facial Vitiligo Area Scoring Index
F-VASI75: 275% improvement from baseline in the Facial Vitiligo Area Scoring Index
F-VASI90: 290% improvement from baseline in the Facial Vitiligo Area Scoring Index
IFN-y: interferon-gamma

IL-10: interleukin-10

IL-15: interleukin-15

IL-17: interleukin-17

IL-23: interleukin-23

JAK: janus kinase

MCI1R: melanocortin-1 receptor

nb-UVB: narrow-band UVB

NK: natural killer

NSV: non-segmental vitiligo

ORR: overall response rate

PGF2a: prostaglandin F2a

SYK: spleen tyrosine kinase

T-VASI: Total Vitiligo Area Scoring Index

T-VASI50: 250% improvement from baseline in the Total Vitiligo Area Scoring Index
T-VASI75: 275% improvement from baseline in the Total Vitiligo Area Scoring Index
Th: T helper

TNF-a: tumor necrosis factor-alpha

TRM: resident memory T

TYK: tyrosine kinase

TYR: tyrosinase

VASI: Vitiligo Area Scoring Index
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Introduction

Vitiligo is a chronic, autoimmune skin disorder characterized by the selective destruction
of melanocytes, leading to depigmented patches on the skin V). Affecting 0.5-2% of the world
population, it is the most common cause of depigmentation. Though it does not alter life
expectancy, it leads to diminished self-esteem, psychological distress, and significant social
stigma, with studies showing higher rates of anxiety and depression in affected individuals

Vitiligo lesions are typically milky white, non-scaly, and have distinct margins. This
condition is classified into two primary forms: non-segmental vitiligo (NSV), the most common
type, which presents as symmetrical, bilateral white patches, and segmental vitiligo, which is less
common (accounting for 5-16% of cases) and generally unilateral (),

Vitiligo is a complex disease arising from the interplay of genetic factors, cellular oxidative
stress, melanocyte adhesion to the epithelium, and innate and adaptive immunity in predisposed
individuals, ultimately leading to melanocyte destruction. However, the precise mechanisms
linking genetic susceptibility, melanocyte auto aggression, and immune tolerance failure remain
incompletely understood .

The diagnosis of vitiligo is typically based on the presence of acquired, well-defined,
achromic, chalky-white, non-scaly macules in a characteristic distribution . Although rarely
required, a skin biopsy of established vitiligo lesions reveals a complete loss of melanocytes in the
epidermis, while actively spreading lesions show T cell infiltration near melanocytes .

Cell-mediated immunity plays a central role in vitiligo, with evidence of CD8+ T-cell
infiltration at lesion margins and an increased presence of autoreactive CD8+ T cells targeting
melanocyte-specific antigens. Vitiligo pathogenesis involves the activation of the JAK-STAT
pathway through the IFN-y axis. IFN-y, secreted by T cells, triggers keratinocytes to produce
chemokines (CXCL9, CXCL10), which bind to T-cell receptors (CXCR3), promoting further T-cell
recruitment and lesion persistence. IFN-y binding also activates JAK proteins, leading to STAT
protein phosphorylation, which regulates gene expression related to cell growth and apoptosis ©.

Relapse of vitiligo after successful repigmentation is common, with an estimated 40% risk
within the first year. Interestingly, relapses typically occur in the same previously affected areas,
suggesting the presence of autoimmune memory at these sites ©,

Resident memory T (TRM) cells contribute to the persistence and relapse of vitiligo by recruiting
circulating T cells through cytokine release. IL-15 is crucial for TRM cell maintenance and vitiligo
progression, suggesting that blocking IL-15 may provide durable remission &4,

Vitiligo is fully reversible, unlike most autoimmune conditions. The disease typically spares
melanocytes in hair follicles due to immune privilege, and melanocyte stem cells in the hair
follicles can repopulate the epidermis, leading to repigmentation in areas with hair. However,
areas without hair are much more challenging to repigment ).

Although there is no definitive cure for vitiligo, several treatments have demonstrated
favorable outcomes. Recent advancements in understanding its pathogenesis have led to new
therapeutic alternatives, offering a more promising outlook for vitiligo patients ©.

Also, the expanded use of molecular-targeted therapy in skin diseases like psoriasis and
systemic lupus erythematosus has significantly improved patient outcomes. Additionally, the
repigmentation observed in these conditions when co-treated with vitiligo suggests potential
therapeutic benefits for vitiligo. Increasingly, the role of cytokines and signaling pathways in
vitiligo pathogenesis is being recognized ®.

Until recently, no FDA-approved treatments existed for repigmenting vitiligo .. Current
therapeutic options focus on immune modulation and include topical calcineurin inhibitors,
topical steroids, phototherapy, and systemic therapies such as oral steroids *°.. However, as
mentioned earlier, they are not universally successful, have a high risk of relapse, and tend to lose
effectiveness after discontinuation, requiring ongoing treatment ”. These therapies are already
well-established in routine clinical practice; therefore, their individual discussion was not included
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in the design of this review. There remains a significant need for safe, targeted, and durable
therapies, which is becoming feasible with advancements in understanding vitiligo's pathogenesis
pathways ©).

In response to these challenges, various treatment approaches, including JAK inhibitors,
cytokine blockers, and prostaglandin analogs, are being investigated for vitiligo treatment based
on preclinical and clinical data *°.

This review examines current and emerging vitiligo treatments, highlighting recent
advancements and ongoing evaluations.

New and emerging treatments in development for vitiligo

JAK Inhibitors

All members of the JAK family, including JAK1-3 and tyrosine kinase 2 (TYK2), are critically
involved in the pathogenesis of vitiligo *?). JAK1 and JAK3 are significantly overexpressed in both
perilesional and lesional vitiligo skin compared to healthy controls *Y). Therefore, inhibition of the
JAK-STAT pathway represents a promising therapeutic target. Elevated levels of interferon-gamma
(IFN-y) have been observed in the skin of individuals with vitiligo, which activates the transcription
of the cytokines CXCL9 and CXCL10 via JAK 1/2. These cytokines are essential for the recruitment
of cytotoxic T lymphocytes, responsible for melanocyte destruction. This underpins the hypothesis
that JAK protein inhibition is an effective therapeutic strategy for vitiligo ©'. So far, many case
reports and clinical trials have demonstrated promising results for using JAK inhibitors in treating
vitiligo 2.

JAK inhibitors can be administered orally or applied topically, making them increasingly
recognized as convenient and versatile treatment options **).. Notably, response rates are
comparable between the two modes of administration 4.

Ruxolitinib

Ruxolitinib, the most studied JAK1/2 inhibitor, initially used for polycythemia vera and
primary myelofibrosis, is the first EMA and FDA-approved topical treatment for vitiligo patients
aged 12 years or more. Ruxolitinib 1.5% topical cream received FDA approval for treating vitiligo
in 2022 (2, 10, 15, 16).

Twice-daily topical administration of ruxolitinib 1.5% cream resulted in limited systemic
bioavailability and achieved higher dermal concentrations of the active compound relative to oral
dosing 7).

A phase Il, open-label, proof-of-concept trial treated 11 patients with 1.5% ruxolitinib
cream applied twice daily. After 20 weeks, participants showed overall improvement in vitiligo
mean Vitiligo Area Scoring Index (VASI) of 23%, with the four patients who had facial involvement
experiencing a 76% improvement in facial VASI (F-VASI). Nonfacial and acral areas exhibited
minimal repigmentation, consistent with the known resistance of these regions to therapy, likely
due to lower follicular density or reduced sun exposure. Erythema was the most frequent adverse
event, affecting 72% of patients ‘8. Additionally, an open-label extension study was conducted
with eight of these patients for 32 more weeks, with three receiving adjunctive narrow-band UVB
(nb-UVB) phototherapy. At week 52, a statistically significant mean improvement in the VASI
score of 37.6% was observed. Facial lesions demonstrated the most pronounced response, with a



mean improvement of 92%, including one case of complete repigmentation. Enhanced
repigmentation was noted, particularly among those receiving combination therapy. Notably,
treatment effects were sustained up to 40 weeks after discontinuation ).

In 2020, the results of a phase Il (NCT03099304) randomized, double-blind, dose-ranging
clinical trial were published. In this study, 157 patients received ruxolitinib cream at different
concentrations (1.5% twice daily, 1.5% once daily, 0.5% once daily, or 0.15% once daily), along
with a placebo group for 52 weeks. Significant improvement in the primary endpoint (250%
improvement in F-VASI (F-VASI50)) was observed in patients treated with ruxolitinib 1.5% once
daily. At 24 weeks, 26-50% of patients using ruxolitinib achieved F-VASI50, compared to 3% in the
vehicle group. Continued improvement was observed at 52 weeks, with the 1.5% twice-daily dose
yielding the highest responses (F-VASI50: 58%, F-VASI75: 52%, F-VASI90: 33%). The treatment was
well tolerated, with no serious adverse events ?%. Seventy-seven patients who completed the 52-
week randomized period continued to apply 1.5% ruxolitinib cream twice a day in the open-label
period for another 52 weeks. Among all evaluable patients, F-VASI50, F-VASI75, and F-VASI90
were achieved by 83.6%, 65.5%, and 52.7% of patients, respectively, and 250% improvement from
baseline in the Total Vitiligo Area Scoring Index (T-VASI50) was achieved by 58.2% of patients.
Treatment with ruxolitinib cream was well tolerated over a 2-year period and resulted in
substantial repigmentation of vitiligo lesions (?*). Researchers evaluated 25 patients for another 52
weeks following the 104-week phase 2 study. Among these individuals, 92% demonstrated F-
VASI50, 68% achieved F-VASI75, and 48% reached F-VASI90, while T-VASI50 and T-VASI75 were
observed in 60% and 20%, respectively. Notably, facial repigmentation was maintained in most
patients for up to six months after treatment cessation. Participants tolerated ruxolitinib cream
well throughout the three years, with fewer adverse effects, such as acne. These findings support
ruxolitinib cream's long-term safety, efficacy, and durability in treating vitiligo 2.

Additionally, two phase Ill, randomized, double-blind, vehicle-controlled trials (TRUE-V1
and TRUE-V2) assessed the efficacy and safety of 1.5% ruxolitinib cream in patients with NSV.
These two trials confirmed the superiority of 1.5% ruxolitinib cream over vehicle cream for vitiligo
treatment. Six hundred seventy-four patients (330 in TRUE-V1 and 344 in TRUE-V2) were
randomized to apply either ruxolitinib cream or placebo twice daily for 24 weeks. By week 24,
29.8% of patients in TRUE-V1 and 30.9% in TRUE-V2 who received ruxolitinib achieved F-VASI75,
compared to 7.4% and 11.4%, respectively, in the placebo groups. Ruxolitinib also led to
statistically significant improvements in key secondary endpoints, including F-VASI50, F-VASI90,
and T-VASI50. The cream was generally well tolerated. Mild to moderate application-site acne and
pruritus were the most observed adverse events %3,

Ritlecitinib

Ritlecitinib is a kinase inhibitor developed by Pfizer to treat conditions such as alopecia
areata, vitiligo, ulcerative colitis, and Crohn’s disease. The United States and Japan first approved
it in June 2023 for managing severe alopecia areata. Although ritlecitinib is not yet authorized for
vitiligo treatment, several clinical studies are underway or awaiting results to evaluate its
effectiveness 2%,

A phase llb, randomized, double-blind, placebo-controlled trial assessed the efficacy and
safety of oral ritlecitinib for vitiligo over 48 weeks, comprising a 24-week dose-ranging
phase followed by a 24-week extension phase. Participants were randomized to receive either a
loading dose (100 or 200 mg daily for 4 weeks) followed by maintenance therapy (50 mg daily), a
fixed dose regimen (50, 30, or 10 mg daily), or a placebo. At week 24, ritlecitinib 50 mg (with or
without a loading dose) and 30 mg demonstrated statistically superior F-VASI75 score compared
to placebo, with progressive improvement observed beyond week 28. Ritlecitinib was well



tolerated; side effects included nasopharyngitis, upper respiratory tract infection, and headache
(25)

The phase IlIb study extension trial (NCT03715829) evaluated ritlecitinib with or without
nb-UVB phototherapy two days a week. Of 230 patients, 43 received ritlecitinib plus nb-UVB,
while 187 received ritlecitinib alone. All patients received ritlecitinib 200 mg for 4 weeks,
transitioning to 50 mg for 20 weeks. In week 24, the ritlecitinib plus nb-UVB group showed
greater improvements in F-VASI and T-VASI scores than ritlecitinib alone. The most observed side
effects were nasopharyngitis, urinary tract and upper tract infection, and headache. Overall,
adding nb-UVB enhanced the efficacy of ritlecitinib, supporting the need for further investigation
(26)

Additionally, a phase lll, randomized, double-blind, placebo-controlled clinical trial
(NCT06072183) is evaluating the safety and efficacy of ritlecitinib in adults with NSV. Participants
are assigned to receive either 50 mg or 100 mg of ritlecitinib, or a placebo, taken once daily. The
treatment duration is 52 weeks, followed by an open-label extension phase where all participants
receive 100 mg of ritlecitinib daily for an additional 52 weeks. The primary objective is to assess
the proportion of participants achieving significant improvement in F-VASI75 and T-VASI50 ?7),

Recently, another phase lll clinical trial (NCT06163326) started recruiting participants to
determine the safety and effectiveness of ritlecitinib. Approximately 400 patients who were
enrolled in a previous study (B7981040) will be divided into two main arms based on their prior
treatment (ritlecitinib 50 mg or placebo) and will be administered oral ritlecitinib at doses of 50
mg, 100 mg, or a placebo for 52 weeks 28,

Moreover, the clinical trial NCT05583526 is also a phase Il study designed to assess the
effectiveness, safety, and tolerability of ritlecitinib in treating NSV. Participants were randomly
assigned to receive either a 50 mg dose of ritlecitinib or a placebo, taken orally once daily over 52
weeks (%),

Tofacitinib

Approved for rheumatoid arthritis, ulcerative colitis, juvenile idiopathic arthritis, and
active ankylosing spondylitis as a JAK1 and JAK3 inhibitor, tofacitinib has been showing potential
as a treatment for vitiligo %34,

In a non-randomized, observational clinical trial, 36 patients with refractory NSV were
divided into two groups for 16 weeks. Patients in the combination group received oral tofacitinib
(5 mg twice daily), nb-UVB phototherapy three times a week, and topical treatments
(halometasone cream was applied to lesions on the trunk and limbs, while tacrolimus 0.1%
ointment or pimecrolimus cream was used for lesions on the face and neck). In the control group,
patients received the same topical treatments and nb-UVB phototherapy but did not receive
tofacitinib. By the 16th week, the combination group’s overall response rate (ORR) was 100%,
while the ORR in the control group was only 36.84%. The VASI score also showed a significant
decrease in the combination group, indicating better repigmentation than the control group.
Adverse effects included mild joint pain in the thumb and hallux, burning pain or dryness in the
combination group, and erythema in the control group 2.

A pilot study tested 2% topical tofacitinib cream with nb-UVB therapy in 11 patients with
facial vitiligo who had not responded to previous treatments. After 3-6 months, all patients
showed good to excellent repigmentation of facial lesions, suggesting a synergistic effect between
the cream and phototherapy 3.

Consistently, another retrospective study reported that almost complete repigmentation
of vitiligo patches was achieved in 100% of the nine patients treated with a combination of oral
tofacitinib (10mg/day) and UVB therapy, compared to 77% of 58 patients who received only UVB
therapy 4.



On top of that, an observational study evaluated the use of topical tofacitinib 2% cream in
16 patients with NSV, aiming to assess its efficacy and safety as a targeted JAK inhibitor therapy.
The study allowed concomitant treatments, including topical corticosteroids, calcineurin
inhibitors, and phototherapy. Patients applied the tofacitinib cream twice daily to affected areas,
with a mean follow-up duration of 153 days. Four of the sixteen patients achieved 290%
repigmentation, particularly in facial lesions, which responded significantly better than nonfacial
sites, and five patients showed 25-75% repigmentation. Adverse effects were minimal, including
transient acneiform eruptions and subtle skin contour changes in isolated cases ©°).

Baricitinib

Baricitinib is a JAK1/2 inhibitor developed by Eli Lilly and Incyte and first approved by the
FDA in 2018 for treating rheumatoid arthritis. Recent studies have also indicated its possible
benefit in managing vitiligo & 3%37),

A phase | study involving four patients with progressive vitiligo evaluated the effects of 12
weeks of oral baricitinib monotherapy (4mg daily for the first 4 weeks, followed by 2mg daily for
the remaining 8 weeks). Significant repigmentation was observed in all patients, with VASI scores
decreasing and repigmentation rates ranging from 59.26% to 74.17%. However, two patients
experienced a recurrence of depigmentation at the 3-month follow-up ©®.

Additionally, a case report described significant repigmentation in a 67-year-old man with
vitiligo following eight months of oral baricitinib (4mg daily) therapy. The report also highlighted
the potential role of light exposure in enhancing repigmentation ©°.

A phase Il clinical trial (NCT04822584) was recently completed, but the study results have
not yet been submitted. The study investigated the efficacy and safety of combining baricitinib (4
mg/day) with nb-UVB phototherapy in adults with NSV. It enrolled 49 participants, who were
assigned to receive either baricitinib or placebo for 36 weeks. Phototherapy was administered
twice weekly for 24 weeks, starting 12 weeks after the initiation of the oral treatment .

Upadacitinib

Upadacitinib is an orally administered, second-generation Janus kinase inhibitor
developed by AbbVie. Highly selective for JAK1, it is approved for several immunological
conditions and is currently being evaluated for its potential efficacy in treating vitiligo “* 42,

In a recent phase Il clinical trial, 185 patients with NSV were randomly assigned to receive
upadacitinib at doses of 6 mg, 11 mg, 22 mg, or a placebo for 24 weeks, followed by a 52-week
extension. The 11 mg and 22 mg doses showed significant and sustained improvements in
repigmentation compared to placebo. While adverse events were more frequent at higher doses,
no new safety concerns were identified 3.

Additionally, a retrospective case series evaluated five NSV patients treated with oral
upadacitinib (15 mg daily) for four months. All patients showed repigmentation, especially on the
face, with four achieving F-VASI50; however, three experienced relapses after discontinuing the
medication 4.

Recently, a phase Il clinical trial (NCT06118411) was designed to evaluate the efficacy,
safety, and tolerability of upadacitinib in treating NSV in adults and adolescents. The study plans
to enroll 614 participants across two parallel replicate studies (study 1 and study 2). It includes a
48-week double-blind period A, during which participants are randomized to receive either
upadacitinib 15 mg orally once daily or a placebo, followed by a 112-week open-label period B in
which all participants receive upadacitinib 15 mg daily. The trial is currently ongoing .



Cerdulatinib (PRT062070)

Cerdulatinib (PRT062070) is a dual inhibitor of spleen tyrosine kinase (SYK) and JAK. A
recent phase lla clinical trial (NCT04103060) evaluating the safety and tolerability of a 0.37%
topical gel formulation applied twice daily for treating vitiligo was recently completed; however,

researchers have not yet published the results “®.

Povorcitinib

Povorcitinib, a selective JAK1 inhibitor, is currently being investigated in a phase lll clinical trial
(NCT06113471) to treat NSV. Researchers randomized 450 participants to receive either oral
povorcitinib for 104 weeks or a placebo for the first 52 weeks, followed by povorcitinib for the
remaining 52 weeks 7).

Cytokine-targeted therapies

Various monoclonal antibodies are currently being studied to treat vitiligo, targeting
molecules such as IL-15, IL-17, IL-23, and TNF. These agents offer improved bioavailability, as well
as enhanced affinity and specificity for their target molecules ©.

Interleukin-15 inhibitors

As an inflammatory cytokine, interleukin-15 (IL-15) is crucial in helping cytotoxic T cells
survive and mature. It enhances their cytotoxicity by making them resistant to regulatory T cells.
Recent research shows that levels of IL-15 are substantially higher in vitiligo patients compared
with healthy individuals “®).

TEV-53408

TEV-53408 is an investigational humanized monoclonal antibody developed by Teva
Pharmaceutical Industries Ltd. It functions as an IL-15 inhibitor, targeting the IL-15 cytokine
involved in the activation and proliferation of natural killer (NK) cells and CD8+ T cells, which are
known to play a critical role in the pathophysiology of vitiligo. By inhibiting IL-15, TEV-53408 aims
to modulate immune responses implicated in autoimmune conditions.

A phase Ib open-label clinical trial (NCT06625177) is currently recruiting participants to
evaluate the safety of subcutaneously administered TEV-53408. The study plans to enroll
approximately 28 participants who will undergo an 84-week study period comprising a 4-week
screening phase, a 24-week open-label treatment phase, a 16-week washout period, and a 40-

week follow-up “9),



AMG 714

Similarly, AMG 714 is a monoclonal antibody that targets IL-15. In a recent phase lla
clinical trial (NCT04338581), 57 adults with vitiligo were randomized to AMG 714 or placebo.
Participants in the experimental arm received 300mg of AMG 714 subcutaneously every two
weeks for six doses over 10 weeks. Those not achieving at least 25% improvement in T-VASI by
week 24 were offered nb-UVB phototherapy, a protocol also applied to the placebo group. The
total duration of participation is approximately 48 weeks, including treatment and follow-up ©°.

Interleukin-17 inhibitors

Biologics targeting interleukin-17 (IL-17) and interleukin-23 (IL-23) have been investigated
for vitiligo management. These interleukins initially showed promise due to their success in
treating related autoimmune conditions such as psoriasis. However, clinical outcomes have been
inconsistent or even paradoxical ®).

Researchers have not established a direct correlation between T helper (Th) cell subsets
and vitiligo severity. However, Th17 and Th22 cells have shown a positive association with the
extent of affected body surface area in active vitiligo.

Although IL-17 contributes to sustaining inflammation by promoting other pro-
inflammatory cytokines, its role is considered secondary in vitiligo pathogenesis 2.

Current evidence suggests that vitiligo is primarily driven by Thl-mediated immune
responses, with Th17 cells potentially acting as intermediates capable of converting into Th1 cells
under specific conditions. Blocking this transition could be a potential therapeutic strategy 2.

Secukinumab

Secukinumab is a monoclonal antibody that inhibits IL-17, a proinflammatory cytokine
involved in inflammatory processes. It is widely used in the treatment of psoriasis **.

Speeckaert et al. investigated this IL-17 inhibitor in a pilot trial (NCT05676333) to explore
the role of the Th17 pathway in vitiligo and assess its therapeutic potential. The primary endpoint
was determining whether secukinumab could induce repigmentation in patients with active NSV.
Thus, 300 mg of subcutaneous secukinumab was administered at baseline, then weekly for four
weeks, followed by monthly doses over seven months. Of the eight treated patients, seven
experienced further depigmentation. Overall, the treatment failed to meet its primary endpoint,
suggesting that IL-17 and Th17 lymphocytes do not play a central role in the immune-mediated
destruction of melanocytes in vitiligo 3

Interleukin-23 inhibitors

IL-23 serum levels are elevated in vitiligo patients and correlate with disease duration and
extent, suggesting a role in promoting inflammation through Th17 cell development (55).
However, in a Sudanese population, no significant differences in IL-17 or IL-23 levels were
observed between patients and controls .



Tildrakizumab

Tildrakizumab is an IL-23 antagonist commonly used to treat plaque psoriasis. However,
its impact on type 17 responses may influence pigmentation. For this reason, a phase | clinical trial
(NCT04971200) was designed to explore the safety and efficacy of Tildrakizumab in adults with
NSV. The trial included a single experimental group comprising 12 vitiligo patients treated with
200mg of Tildrakizumab subcutaneous injections every four weeks for six doses. The study results
are still pending ©7.

A prior case report demonstrated the potential efficacy of Tildrakizumab in a 63-year-old
man with rapidly progressive acrofacial vitiligo. The patient received subcutaneous injections of
100 mg Tildrakizumab at weeks 0, 4, and 12. By 12 months, he exhibited a 55% reduction in VASI
score and approximately 90% repigmentation in affected areas ©°8.

Phosphodiesterase 4 Inhibitors

Phosphodiesterase 4 (PDE-4) naturally breaks down cyclic adenosine monophosphate
(cAMP) into 5'-adenosine monophosphate. Inhibiting PDE-4 raises intracellular cAMP levels, which
results in a reduction of proinflammatory cytokines, such as IL-17, IL-23, tumor necrosis factor-
alpha (TNF-a), and IFN-y while enhancing the levels of anti-inflammatory cytokines like
interleukin-10 (IL-10). These changes contribute to decrease proinflammatory cytokines, typically
elevated in vitiligo-affected skin, and an increase in suppressive cytokines % 9,

Apremilast

Apremilast, a PDE-4 inhibitor developed by Amgen, is approved for treating psoriasis in
several countries and is gaining attention as a possible treatment for vitiligo ¥, In a randomized,
split-body pilot study, 28 patients received either nb-UVB phototherapy alone or in combination
with apremilast on opposite sides of the body. After 16 weeks, the combination group showed a
significantly greater likelihood of achieving grade 3 or 4 repigmentation than nb-UVB
monotherapy (P =.001), with a more substantial reduction in VASI scores (P =.0001). Four
adverse effects, all attributed to apremilast, were reported. These findings support the attention
given to apremilast in treating generalized vitiligo ©?.

A phase Il clinical trial (NCT03036995) was conducted over 52 weeks and included 80
randomly assigned participants who received either oral apremilast or placebo combined with nb-
UVB phototherapy. After 24 weeks of treatment, participants who achieved at least a 30%
reduction in VASI score were rerandomized to continue with either apremilast or placebo
combined with twice-weekly nb-UVB for an additional 24 weeks. The most frequently experienced
side effects were diarrhea, abdominal pain, and headaches. At both 24 and 52 weeks, there were
no statistically significant differences in VASI scores between the two treatment groups. By week
24, the mean VASI score had declined from 23.63 to 19.49 (P = 0.011) in the apremilast group and
from 21.57 to 15.25 (P < 0.0001) in the placebo group. These results suggest that apremilast did
not enhance the effectiveness of nb-UVB in managing vitiligo, offering no added benefit in terms
of speed or extent of repigmentation when compared to placebo 3,

On the contrary, a small pilot study of 13 adults with vitiligo treated with oral apremilast
did not yield similar findings. Participants received 30 mg twice daily, with follow-ups every two
weeks for the first month and then monthly. More than half of the patients experienced some
repigmentation, including complete repigmentation of small acral lesions, which are typically
treatment-resistant. Disease progression halted in all patients, with no increase in VASI scores 4.



Likewise, a 12-week randomized controlled trial was conducted to evaluate the efficacy
and safety of apremilast as an add-on therapy to standard treatments for unstable NSV. Thirty-
seven patients were randomized into two groups: one received standard treatment alone, while
the other received standard treatment plus apremilast (30 mg twice daily). Standard treatments
included nb-UVB, topical/oral steroids, tacrolimus, and azathioprine. The study found that
patients receiving apremilast experienced a faster onset of repigmentation (median: 4 weeks vs. 7
weeks) and a higher proportion of halted disease progression (93.75% vs. 66.66%). However, the
difference in halting progression was not statistically significant. However, the apremilast group
also experienced more adverse effects, including diarrhea and weight loss. In conclusion, add-on
apremilast accelerated clinical improvement and reduced disease progression but was associated

with increased side effects .

PF-07038124

PF-07038124 is a topical PDE-4 inhibitor currently being developed by Pfizer, while
Crisaborole, another PDE-4 inhibitor, is already approved for treating atopic dermatitis (66). A
recently completed phase Il clinical trial (NCT05298033) evaluated the anti-inflammatory and pro-
melanogenic effects of PF-07038124 and Crisaborole in vitiligo lesions. The study included six
treatment arms: Crisaborole with nb-UVB, PF-07038124 with nb-UVB, vehicle with nb-UVB,
Crisaborole with sham phototherapy, PF-07038124 with sham phototherapy, and vehicle with
sham phototherapy. Thirty-two participants underwent treatment over six months. The trial
aimed to assess repigmentation, with primary outcomes focused on improvements in the F-VASI
score; however, the results have not yet been reported 7).

Afamelanotide

Afamelanotide is a synthetic analog of a-melanocyte-stimulating hormone (a-MSH). It was
developed due to its higher activity and stability than the natural hormone and has since been
extensively studied for its effects on pigmentation and skin health. Afamelanotide binds to the
melanocortin-1 receptor (MC1R), activating downstream signaling pathways involved in
melanogenesis and immunomodaulation. As a result, numerous studies have been conducted to
further investigate its potential role in treating vitiligo %,

Building on this rationale, a phase Il clinical trial evaluated the efficacy and safety of
combining afamelanotide with nb-UVB phototherapy to treat NSV. Fifty-five participants were
randomized to receive either nb-UVB phototherapy alone or in combination with monthly
subcutaneous afamelanotide implants (16 mg) administered during months 2 to 5. Both groups
received phototherapy 2-3 times weekly for 6 months. The combination group demonstrated
superior repigmentation, with a mean improvement of 48.64% on the VASI score at day 168,
compared to 33.26% in the monotherapy group. Both groups experienced erythema and pruritus,
but the combination group also reported nausea, minor infections, and hyperpigmentation of
unaffected skin. Overall, the combination of afamelanotide and nb-UVB was well tolerated and
significantly more effective than phototherapy alone 9.

Additionally, another phase lll clinical study (NCT06109649) investigated the therapeutic
effectiveness and safety of combining afamelanotide with nb-UVB phototherapy versus nb-UVB
treatment alone in individuals with generalized vitiligo. Around 200 participants were randomly
assigned to receive either nb-UVB twice weekly by itself or alongside afamelanotide implants,
which were administered every three weeks during a 20-week treatment course 79



Prostaglandins analogs

Prostaglandin analogs (PGAs) are emerging as a promising therapeutic alternative for
vitiligo. Melanocytes express various prostaglandin receptors, including those for PGE2 and
PGF2a, suggesting that prostaglandins may play a critical role in activating melanocyte function.
Considering this, several clinical trials have investigated the potential of PGAs, particularly
latanoprost and bimatoprost, for treating vitiligo, aiming to evaluate their efficacy in promoting
repigmentation (71).

Latanoprost

Latanoprost, a prostaglandin F2a (PGF2a) analog primarily used in the treatment of
glaucoma, has also been found to stimulate melanogenesis by upregulating tyrosinase (TYR)
expression. In a phase Il clinical trial, the therapeutic potential of topical latanoprost 0.005% gel
was evaluated for the treatment of periocular vitiligo. Thirty-one patients were randomly
allocated to receive either the latanoprost formulation or a placebo, administered twice daily over
12 weeks. Those treated with latanoprost experienced markedly higher skin repigmentation
(mean 45.66% vs. 2.37%). The intervention was well tolerated, with no significant side effects
reported in either cohort 72,

In addition, a phase IV clinical trial (NCT04811326) is ongoing to evaluate the efficacy of
latanoprost, nb-UVB, and their combination in the management of vitiligo. One hundred fifty
patients are estimated to receive nb-UVB twice weekly, latanoprost 0.005% once weekly, or
latanoprost 0.005% plus nb-UVB for 3 months. The outcomes of the study have not been
disclosed (3,

Bimatoprost

Like latanoprost, bimatoprost has been reported to induce hyperpigmentation.
Consequently, a phase Il study evaluated the efficacy and safety of 0.01% bimatoprost ophthalmic
solution compared to 0.1% tacrolimus ointment in 16 patients with vitiligo. Over 50%
repigmentation was achieved in 20% of patients treated with bimatoprost and 10% treated with
tacrolimus, although the difference was not statistically significant. The study’s small sample size
and short duration limit the generalizability of the results, highlighting the need for further
research involving larger cohorts and more extended follow-up periods 74,

Discussion

In recent years, the development of small molecules for oral or topical administration has
become a key focus in the search for effective vitiligo therapies. The primary objective is to
combine user-friendly administration with high therapeutic efficacy, durable repigmentation, and
a favorable safety profile. Given the multifactorial and complex pathophysiology of vitiligo, a
broad range of investigational drugs is currently being explored, each targeting distinct molecular
pathways implicated in disease progression.

JAK inhibitors have emerged as a promising class of targeted small molecules for treating
chronic inflammatory diseases, including vitiligo. Following the FDA approval of topical ruxolitinib
in 2022, ritlecitinib, an oral JAK inhibitor, is currently undergoing evaluation in three phase llI
clinical trials, highlighting the growing interest in systemic immunomodulation.
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Similarly, PDE-4 inhibitors such as apremilast and PF-07038124 are being investigated in
phase Il trials, and they show potential as anti-inflammatory agents.
Afamelanotide, an a-MSH analog, has progressed to phase Il clinical evaluation after
demonstrating encouraging results in earlier trials. Cytokine inhibitors, including TEV-53408, AMG
714, Secukinumab, and Tildrakizumab, are also being tested in ongoing clinical trials, targeting
specific immune pathways involved in melanocyte destruction. Additionally, prostaglandin
analogs have recently gained attention for their potential repigmentation effects and have been
evaluated in phase Il trials.
Although emerging treatments show promise, relapse following initial repigmentation remains a
concern. Long-term follow-up data are needed to better understand the durability of response
and relapse rates associated with these therapies. Furthermore, several studies conducted to date
involve relatively small sample sizes, limiting the generalizability of their findings, and definitive
clinical guidelines for vitiligo treatment have yet to be established. These considerations highlight
the importance of carefully integrating emerging therapies into clinical practice. Robust, large-
scale, and long-term studies are crucial to establish these novel agents’ safety, efficacy, and long-
term outcomes.

Conclusion

Vitiligo is a challenging, multifactorial disease that significantly impacts patients' quality of
life. While treatment options have evolved, no single therapy has emerged as entirely
satisfactory. JAK inhibitors such as ruxolitinib and ritlecitinib show substantial promise, especially
when combined with other therapies, and are increasingly recognized as potential first-line
treatments. Additionally, cytokine-targeted therapies offer new possibilities for managing the
condition.

Despite these advancements, challenges remain in achieving long-term, relapse-free
repigmentation. Research into the molecular mechanisms of vitiligo, such as the role of immune
cells and cytokine signaling, is critical to developing more effective, durable therapies. As new
drugs emerge, comprehensive clinical trials are essential to assess these treatments’ long-term
safety, efficacy, and tolerability, ultimately providing patients with more effective management
options for this complex and challenging disease.
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Appendix

Tables

Table I: Clinical trials investigating JAK inhibitors for the treatment of Vitiligo

1.5% od, 0.5% od, 0.15% od or placebo

Phase Il extension ?V): 77 patients received 1.5%
ruxolitinib cream bid for 52 weeks

Phase Il extension (*?: 25 patients received 1.5%
ruxolitinib cream bid for 52 weeks

Phase Ill (TRUE-V1) 23): 330 patients were
randomized to receive either 1.5% ruxolitinib
cream bid or placebo for 24 weeks

Phase Ill (TRUE-V2) ¥3): 344 patients were
randomized to receive either 1.5% ruxolitinib
cream bid or placebo

of 45%, 50%, 26% and 32%, respectively
(compared to 3% in placebo)

Phase |l extension *Y): 83.6% patients achieved F-
VASI50, 65.5% achieved F-VASI75, 52.7%
achieved F-VASI90 and 58.2% achieved T-VASI50
Phase Il extension (*2: 92% of patients achieved F-
VASI50, 68% achieved F-VASI75, 48% achieved F-
VASI90, 60% achieved T-VASI50 and 20%
achieved T-VASI75

Phase III (TRUE-V1) ?¥: 29.8% of patients in the
ruxolitinib group achieved F-VASI75 compared to
7.4% in placebo

Treatment Mechanism of | Study design Results Adverse effects
action
Ruxolitinib JAK1/2 Phase 1l ®: 11 patients treated with 1.5% Phase 1l ®®: mean VASI improvement of 23% and | Phase Il *®):
inhibitor ruxolitinib cream bid for 20 weeks FVASI improvement of 76% erythema,
Phase Il extension *%: 8 of the 11 patients Phase Il extension *¥: mean VASI improvement perifocal
received 1.5% ruxolitinib cream bid for 32 more | of 37.6%. Greater repigmentation was noted in hyperpigmentat
weeks, 3 of these patients received the 3 patients that received nb-UVB ion, and
concomitant nb-UVB phototherapy phototherapy acneiform
Phase Il (NCT03099304) ?9: 157 patients Phase Il (NCT03099304) ??: 1.5% bid, 1.5% od, eruptions
randomized into topical ruxolitinib 1.5% bid, 0.5% od, 0.15% od at 24 weeks achieved F-VASI50 | Phase Il

extension *):
erythema and
transient acne
Phase |l
(NCT03099304)
(20): application
site pruritus and
acne

Phase Il (TRUE-
V1 and V2)®3):
application-site
acne and
pruritus
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Phase Il (TRUE-V2) ®¥: 30.9% of patients in
ruxolitinib group achieved F-VASI75 compared to
11.4% in placebo

Ritlecitinib JAK3/TEC NCT03715829 - Phase lIb (*): 364 patients NCT03715829 - Phase lIb (*): Patients receiving NCT03715829-
inhibitor treated for 24-week dose-ranging period plusa | 50 mg po od (with or without a loading dose) Phase Ilb @*:

24-week extension period. Randomized to showed superior facial repigmentation compared | Nasopharyngitis
receive either a loading dose (100 or 200mg po | to placebo after 24 weeks, with progressive , upper
od) + maintenance (50mg po od); a fixed dose improvement observed after extension period. respiratory tract
(50, 30, 10mg po od), or placebo for 24 weeks. NCT03715829 - phase lIb extension ?®: At week infection and
Subsequently, 187 patients received 200/50mg | 24, patients receiving ritlecitinib + nbUVB showed | headache
od for 24 weeks. a greater percent improvement in facial and total | NCT03715829 -
NCT03715829 — phase lIb extension ?®: 24 body vitiligo scores than those receiving phase llb
weeks of 200mg + 50mg ritlecitinib with or ritlecitinib alone extension (°):
without nbUVB in 230 patients NCT06072183 — phase Il ?”: No results yet nasopharyngitis,
NCT06072183 — phase Il ?”: estimated 1450 (recruiting) urinary tract
patients randomized into 50mg, 100mg or NCT06163326 — phase lll extension ?®: No results | and upper tract
placebo po od for 52 weeks, followed by 100mg | yet (recruiting) infection, and
po od for 52 weeks NCT05583526- phase Ill **: No results yet (active, | headache
NCT06163326 — phase lll extension ?®: 52 not recruiting)
weeks of 50mg, 100mg or placebo in estimated
400 patients that previously received 50mg or
placebo for 24 weeks
NCT05583526 - phase Ill ?®): estimated 581
patients treated for 52 weeks, randomized into
50mg po od or placebo

Tofacitinib JAK1/3 Observational study ®?: 36 patients treated for | Observational study ©?: the ORR in the Observational

inhibitor 16 weeks divided into combination group combination group was 100%, compared to study ®2: mild

(tofacitinib 5mg po od + NB-UVB + 36.84% in the control group. The VASI score also | joint pain,
halometasone cream + tacrolimus0.1% showed a significant decrease in the combination | burning pain

ointment or pimecrolimus ceam) or control

group

and dryness in
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group (NB-UVB + halometasone cream +
tacrolimus 0.1% ointment or pimecrolimus
cream)

Pilot study ®3: 11 patients were treated with 2%
topical tofacitinib and NB-UVB phototherapy for
6 months

Retrospective study ®%: 58 patients received
phototherapy alone and 9 patients received
phototherapy plus oral tofacitinib citrate (10mg
daily) for 9 months

Observational study ®*: 16 patients received
topical tofacitinib 2% cream bid

Pilot study ©®3): all patients showed good to
excellent repigmentation

Retrospective study %: 100% of the patients in
the combination group achieved almost complete
repigmentation, compared to 77% in the
monotherapy group

Observational study ©*: 4 patients achieved >90%
repigmentation, 5 achieved 25-75%
repigmentation, and 4 achieved 5-15%
repigmentation

the combination
group and
erythema in the
control group
Pilot study 33
no adverse
effects were
observed

Retrospective
study ®¥: no
adverse effects
were observed
Observational

study ®%:
transient
acneiform
eruptions and
subtle skin
contour
Baricitinib JAK1/2 Phase | ®®: 4 patients received baricitinib 4 Phase 1®®: Repigmentation rate ranged Phase I: ®® no
inhibitor mg/day for the first 4 weeks, then 2 mg/day for | from 59.26% to 74.17% adverse effects
the remaining 8 weeks Case report: A 67-year-old man that received were observed
NCT04822584 - phase 117 : estimated 49 4mg of oral baricitinib once daily for eight
patients treated for 36 weeks, randomized into | months showed significant repigmentation of his
4mg po or placebo + nbUVB (for 24 weeks, vitiligo lesions.
starting 12 weeks after baricitinib or placebo) NCT04822584 - phase 11 “? : No results yet
(completed, waiting for results)
Upadacitinib | JAK1 inhibitor | Phase II:“® 185 patients treated for 52 weeks, Phase 11*¥: 11 and 22mg po od at 24 weeks Phase 1143):
randomized into 6mg po od, 11mg po od, 22mg | allowed a reduction in F-VASI of 35.63% and COVID-19,
po od or placebo 33.96%, respectively (compared to 14.36% in headache, acne,
Retrospective study % five patients received placebo) and fatigue
15mg daily of upadacitinib for four months (22mg shows
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NCT06118411 - phase Il *3): estimated 614

patients treated with 15mg po od or placebo for
48 weeks followed by 15mg po od for 112

Retrospective study*¥: all patients showed

repigmentation, with four achieving F-VASI50
NCT06118411 - phase 111**: No results yet (active,

higher rates of
adverse events)

Retrospective

weeks not recruiting) study“¥:
folliculitis
Cerdulatinib JAK1/ SYK NCT04103060 — phase lla “®): estimated 33 NCT04103060 — phase 11a*®: No results yet
inhibitor patients treated for 6 weeks, randomized into (completed)
topical 0.37% gel bid or placebo
Povorcitinib JAKlinhibitor | NCT06113471 — phase [ll “”: 450 participants NCT06113471 — phase 1117 No results yet

were randomized to receive either povorcitinib
for 104 weeks or placebo for 52 weeks followed
by povorcitinib for 52 weeks

(active, not recruiting)
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Table Il: Clinical trials investigating cytokine inhibitors for the treatment of Vitiligo

administered as two 100 mg subcutaneous
injections every 4 weeks

Treatment Mechanism of | Study design Results Adverse effects
action
TEV-53408 Monoclonal NCT06625177 — phase | *9): estimated 28 NCT06625177 — phase | “?: No results yet
antibody (IL- patients received TEV-53408 via subcutaneous (recruiting)
15 inhibitor) injection for 24 weeks
AMG 714 Monoclonal NCT04338581 — phase Il ©*?: estimated 57 NCT04338581 — phase 11®%: No results yet
antibody (IL- patients treated with 300mg subcutaneous every | (active, not recruiting)
15 inhibitor) 2 weeks for 10 weeks (6 doses total) or placebo,
followed by nbUVB phototherapy starting at
week 24 if F-VASI <25%
Secukinumab Monoclonal Pilot trial (NCT05676333)%%: 8 patients received | Pilot trial (NCT05676333) *3): 7 patients Pilot trial
antibody (IL- 300mg of subcutaneous secukinumab at experienced depigmentation (NCT05676333)
17 inhibitor) baseline, then 1x/week for 4 weeks, then every 4 53): No
weeks for 7 months significant
adverse events
were observed
Tildrakizumab | Monoclonal NCT04971200 — phase 1©7: 12 patients received | NCT04971200 — phase 1®7: No results yet
antibody (IL- 200 mg of tildrakizumab subcutaneous injections | (completed)
23 inhibitor) every four weeks for a total of six doses
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Table IllI: Clinical trials investigating PDE-4 inhibitors for the treatment of Vitiligo

ointment bid + NBUVB phototherapy, PF-
07038124 0.01% topical ointment bid + NBUVB
phototherapy, vehicle ointment bid + NBUVB
phototherapy, crisaborole 2% topical ointment
bid + sham phototherapy, PF-07038124 0.01%
topical ointment bid + vehicle ointment bid +
sham phototherapy or vehicle ointment bid +
sham phototherapy, for 6 months

Treatment Mechanism Study design Results Adverse effects
of action
Apremilast PDE-4 NCT03036995 — phase 11%®: 80 patients NCT03036995 — phase 11®3: the mean VASI NCT03036995 —
inhibitor randomized into NBUVB treatment + 30mg po score declined from 23.63 to 19.49 (P = 0.011) | phase I13:
bid or placebo for 24 weeks. Responders were in the apremilast plus UVB group and from Diarrhea,
rerandomized into NBUVB treatment combined | 21.57 to 15.25 (P < 0.0001) in the placebo plus | abdominal pain,
with 30mg po bid or placebo for 24 weeks. UVB group, which shows no statistically and headache
Pilot study®¥: 13 adults treated with apremilast | difference Pilot study®:
30mg po od Pilot study®¥: all patients experienced headache,
Phase 11'®): 37 patients were treated for 12 cessation of disease progression, with no nausea,
weeks with standard treatment + apremilast increase in VASI scores. 61.5% showed partial vomiting,
30mg po bid or standard treatment alone repigmentation abdominal pain
Phase |I'*): patients that received apremilast Phase 11%%):
showed a faster onset of repigmentation (4 weight loss,
weeks compared to 7 weeks in the control headache,
group). The halt in progression of vitiligo and diarrhea
VASI score decrease were not statistically
significant between groups
PF-07038124 PDE-4 NCT05298033 — phase 11®”: 32 patients NCT05298033 — phase 11®”: No results yet
inhibitor randomized into crisaborole 2% topical (completed)
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Table IV: Clinical trials investigating a-MSH analogs for the treatment of Vitiligo

Treatment

Mechanism of
action

Study design

Results

Adverse effects

NB-UVB 2x/week for 20 weeks or NB-UVB 2x/week
for 20 weeks

Afamelanotide | Analog of a- | Phase 11®®: 55 patients were randomized into NB- Phase 11®®): The combination group Phase 11%°):

MSH UVB 2-3 times a week for 6 months + 16mg demonstrated superior repigmentation, Nausea,
subcutaneous implants of afamelanotide from with a mean improvement of 48.64% on | hyperpigmentation
month 2 to month 5 or NB-UVB 2-3 times a week the VASI score at day 168, compared to and minor
for 6 months 33.26% in the monotherapy group infections
NCT06109649 — phase 1117°: estimated 200 patients | NCT06109649 — phase 111"?: No results (combination
will receive either afamelanotide every 3 weeks + yet (recruiting) group) and

erythema and
pruritus (both

groups)

Table V: Clinical trials investigating PGF2a analogs for the treatment of Vitiligo

latanoprost gel (0.005%) bid or placebo for 12 weeks
NCT04811326 — phase IV7?: estimated 150 patients will

receive either NB-UVB twice weekly, latanoprost
0.005% once weekly, or latanoprost 0.005% plus NB-
UVB, for 3 months

Treatment Mechanism of | Study design Results Adverse effects
action
Latanoprost | PGF2a analog | Phase 11”?): 31 participants were randomized into Phase 11?): latanoprost demonstrated Phase 11"?: No

greater repigmentation (mean 45.66%)
compared to 2.37% in placebo

(active, not recruiting)

NCT04811326 — phase IV7?: no results yet

significant
adverse effects
were reported

Bimatoprost

PGF2a analog

Phase 117%: 16 patients were randomized into 0.01%
bimatoprost ophthalmic solution bid or 0.1% tacrolimus
ointment bid for 12 weeks

Phase 11"%: 20% of patients in the
bimatoprost group achieves >50%
repigmentation compared to 10% in the

was not statistically significant

tacrolimus group, however, the difference

Phase 1174):
itching and
burning
sensation
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