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Abstract

Vitiligo is a chronic autoimmune disorder characterized
by the selective destruction of melanocytes, leading to
depigmented patches of skin. Whilst its pathogenesis
is not fully understood, genetic predisposition, environ-
mental triggers, oxidative stress, metabolic dysfunction
and impaired cell adhesion are all implicated. Vitiligo
occurs in two primary forms — non-segmental and
segmental — and affects approximately 0.5-2% of the
global population. Beyond its physical manifestations,
vitiligo imposes a significant psychosocial burden on
patients. Current treatments include topical corticos-
teroids, calcineurin inhibitors, systemic immunosup-
pressants and narrowband UVB phototherapy. More
recently, Janus kinase (JAK) inhibitors have emerged
as promising targeted therapies. Topical ruxolitinib 1.5%
cream has been approved by both the FDA and EMA for
the treatment of non-segmental vitiligo in adolescents
and adults, following its demonstrated efficacy and
favourable tolerability in clinical trials. Although some

Introduction

Vitiligo is an acquired, chronic, immune-mediated skin
disease characterized by the destruction of melano-
cytes! It is the most common depigmenting condition,
affecting 0.56—-2% of the global population, with no sig-
nificant differences in prevalence based on sex, eth-
nicity, Fitzpatrick skin type or geographic region.>® The
average age of onset ranges from 10 to 35 years. Clin-
ically, it is characterized by sharply defined, non-scaly
white patches of skin that can appear on any area of
the body.®® In individuals with darker skin tones, the con-
trast between affected and unaffected areas can lead
to greater social and psychological impact® Vitiligo is
classified as either segmental or non-segmental, with

risks, such as infection, malignancy, major adverse car-
diovascular events and thrombosis, have been raised
due to class-wide JAK inhibition concerns, these events
appear to be rare with topical use, as no systemic drug
accumulation has been reported. Given its safe and
therapeutic profile, ruxolitinib is an effective targeted
therapy for non-segmental vitiligo. This narrative study
aims to review and synthesize the current evidence on
the safety, efficacy and therapeutic impact of topical
ruxolitinib cream in vitiligo.

Keywords: drug therapy, efficacy, JAK=STAT signalling
pathway, Janus kinase inhibitors, ruxolitinib, safety, topi-
cal administration, vitiligo.
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the latter being more prevalent and categorized based
on anatomical distribution.’* Non-segmental vitiligo typ-
ically has a bilateral distribution, often crossing the mid-
line, and follows a chronic, slowly progressive course of
depigmentation. In contrast, segmental vitiligo is typi-
cally unilateral, rarely crosses the midline, and is marked
by a rapid onset followed by early disease stabilization.'®
Diagnosis is primarily clinical, though the use of a Wood's
lamp can aid in visualizing amelanotic areas.® Dermos-
copy is another diagnostic tool used by clinicians to
observe the morphological features of vitiligo lesions.®
Whilst rarely required, a skin biopsy may be performed
to confirm the diagnosis in atypical cases.®

Disease progression is unpredictable and has often
been marked by flare-ups: episodes of increased dis-
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ease activity of either new or expanding depigmented
patches. Vitiligo has also been linked to various auto-
immune diseases, the most reported being rheumatoid
arthritis, alopecia areata, atopic dermatitis and psoria-
sis, amongst others.” The psychosocial burden of vitiligo
cannot be understated, with many patients frequently
reporting worsening self-esteem, depression, anxiety,
suicide ideation, social phobia, and cognitive and emo-
tional impairment.3478

Despite the growing understanding of its burden, viti-
ligo has long remained an area of unmet therapeutic
need, with treatment historically relying on topical corti-
costeroids, calcineurin inhibitors, systemic immunosup-
pressants and narrowband UVB (NB-UVB) phototherapy.
Whilst these approaches may offer partial or temporary
repigmentation, their efficacy is often limited, particu-
larly in recalcitrant or extensive disease. Relapse, that is,
the clinically observed reappearance or further enlarge-
ment of depigmented lesions after a period of remission,
is frequently seen following treatment discontinuation.
Recent findings implicate the Janus kinase signal trans-
ducer and activator of transcription (JAK-STAT) pathway
as a central mediator of vitiligo pathogenesis, driving
melanocyte loss via interferon-y (IFNy) and interleu-
kin signalling. In this context, ruxolitinib cream, a selec-
tive topical JAKI/2 inhibitor, has garnered considerable
attention after recently becoming the first treatment
approved for non-segmental vitiligo.

Unmet needs in the treatment of vitiligo

Although European and British vitiligo guidelines rec-
ommend tailoring treatment based on disease activity
and severity, management must be chosen on an indi-
vidual basis.2 Early initiation of therapy is recommend-
ed, as repigmentation largely depends on the affected
body areas and the extent of depigmentation.!® It
should be noted that nearly 50% of vitiligo lesions recur
in the first year after repigmentation without mainte-
nance therapy. For instance, studies have shown that
applying tacrolimus 0.1% twice weekly, without the need
for sun exposure, reduces the risk of relapse from 40%
to 9.7% for facial lesions.®

For localized disease, first-line therapies typically include
once-daily use of topical corticosteroids or twice-daily
use of topical calcineurin inhibitors. In rapidly progress-
ing cases with unstable, widespread or recalcitrant viti-
ligo, systemic corticosteroids - administered either orally
or intramuscularly for up to 6 months - is used initially.-3°
Topical calcineurin inhibitors are often favoured over
corticosteroids in both adults and children due to a lower
risk of skin atrophy. However, their use should be avoided
in cases of superficial infections, malignancy, immuno-
suppression, significant sun exposure or local irritation.>®
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Phototherapy with NB-UVB radiation can be used, either
alone or in combination with other treatments, to pro-
mote repigmentation. UVB radiation is preferred over
UVA radiation due to its lower risk of side-effects, more
accurate targeting of skin lesions and the absence of
a need for a photosensitizing agent.® Treatment may
be administered two to three times per week, but only
if repigmentation is actively occurring? It is well known
that treating the extremities with NB-UVB phototherapy
can be particularly challenging? The most common
acute adverse effect is erythema, which is dependent on
skin type and dosage, typically appearing 12-24 hours
after irradiation. This form of therapy is not related to an
increased risk of skin cancer, up to at least 400 sessions.®

Surgical approaches, such as epidermal suspension
transplantation, may be considered for patients with
segmental vitiligo or stable non-segmental vitiligo unre-
sponsive to medical therapy for at least 12 months.5®
For individuals with depigmentation affecting over 50%
of their body surface areq, depigmentation strategies
using agents like monobenzyl ether of hydroquinone or
depigmenting lasers may be appropriate.s®

Despite these options, the limited efficacy and adverse
effects of existing therapies underscore the urgent need
for safer, more effective treatments that also address
quality of life.?® Recently, 1.5% topical ruxolitinib received
FDA and EMA approval for non-segmental vitiligo,
prompting this narrative review to summarize current
evidence on its efficacy, safety and therapeutic poten-
tial within the broader treatment landscape.

Review

Pathogenesis of vitiligo and role of the
JAK-STAT pathway

The pathogenesis of vitiligo is primarily driven by autore-
active CD8* T cells, resulting in melanocyte destruction
and subsequent depigmentation (Figure 1).2° This pro-
cess is influenced by a combination of genetic predis-
position, oxidative stress and immune dysregulation.?®
Although vitiligo follows a polygenic inheritance pattern,
environmental factors play a crucial role in its progres-
sion, often occurring unpredictably without a significant
family history.4

The onset of vitiligo is commonly associated with exter-
nal oxidative stressors, including UV radiation, chem-
ical exposure and trauma, which cause melanocytes
to release reactive oxygen species, heat shock protein
70 (HSP70) and damage-associated molecular pat-
terns® The accumulation of these molecules results in
melanocyte dysfunction and increased antigen pres-
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Figurel. Immune pathogenesis of vitiligo. UV/chemical-induced oxidative stress leads to ROS production in
melanocytes. Accumulation of HSP70 and DAMPs damages melanocytes, leading to antigen presentation and
initiation of an autoimmune response. Autoreactive CD8"* T cells are activated and secrete IFNy, leading to the
activation of the JAK-STAT signalling pathway. Autoantibodies are also produced upon activation of B cells by CD4*
helper T cells. CD8" T cell inhibition by T, cells is impaired. The subsequent downstream gene transcription drives an
autoimmune response, leading to melanocyte apoptosis and hypopigmentation. Release of IL-15 by keratinocytes
promotes further destruction of melanocytes via IFNyrelease from T, cells.
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entation, activating the innate immune system and ini-
tiating a cascade of downstream immune responses.?
Autoreactive CD8* T cells become activated, producing
IFNy, a key regulator in vitiligo.!® External triggers induce
IFNy signalling, activating the JAK-STAT pathway, and
promoting melanocyte apoptosis.™*° [FNy binds to its
associated receptor, triggering the activation of JAK, a
transmembrane protein kinase, which then undergoes
auto-phosphorylation. This leads to STAT phosphoryla-
tion and dimerization, activating the JAK-STAT pathway
via JAKI and JAK2347 The subsequent initiation of gene
transcription drives an autoimmune response, lead-
ing to melanocyte apoptosis, cellular senescence and
depigmentation.’®

The JAK-STAT signalling cascade plays a central role
in mediating cellular responses to cytokines, hormones
and growth factors, thereby influencing immune regula-
tion and maintaining cellular equilibrium.®? JAK proteins

are activated upon cytokine—receptor binding at the cell
surface, initiating intracellular signalling that governs
immune cell behaviour and gene expression.” This pro-
cess begins with receptor dimerization, which positions
two JAKs in close proximity, allowing for mutual phospho-
rylation and activation.”02 Subsequently, STAT proteins
in the cytoplasm associate with these phosphorylated
receptors, undergo phosphorylation themselves, form
dimers, and migrate to the nucleus, where they trigger
transcription of immune-related genes.?5”°" Distinct JAK
pairings, such as JAKI with either JAK2 or JAK3, and JAK2
homodimers, determine the specificity of downstream
signalling and resultant cellular outcomes.”o"

In the context of vitiligo, activation of the JAK-STAT path-
way prompts keratinocytes to release chemokines like
CXCL9 and CXCLIO, which signal through CXCR3 to attract
additional immune cells*® This reinforces a chronic
inflammatory loop maintained by these chemokines and
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tissue-resident memory T (T,,,) cells, which are crucial for
disease persistence*“T_ cells contribute to relapse and
chronic inflammation by supporting cytotoxic CD8* T cell
recruitment and expansion via IL-15-dependent survival
mechanisms. Elevated circulating IL-15 levels in patients
with vitiligo have been associated with greater disease
activity®? During flare-ups, oxidative stress induces
keratinocytes to express IL-15 and its receptor subunit
IL-15R0, facilitating T,,, cell survival and function through
JAKI and JAKS signalling and downstream STAT3 and
STATS phosphorylation.32

In parallel, regulatory T (Treg) cells are critical for main-
taining self-tolerance by suppressing autoreactive CD8*
T cell activity, a process supported by IL-2 signalling.?
Impaired function or decreased numbers of T cells
compromise immune tolerance, enabling autoreac-
tive CD8* T cells to persist and target melanocytes.? As
a result, disease relapses are frequently observed after
treatment.?

Mechanism of action and pharmacology
of ruxolitinib

Ruxolitinib is a selective, competitive JAKI and JAK2 inhib-
itor that disrupts vitiligo pathogenesis by blocking IFNy
signalling, inhibiting dendritic cell migration and damp-
ening cytotoxic T cell activity, thereby promoting mel-
anocyte recruitment and facilitating repigmentation.'-3210
It demonstrates selectivity for JAKI and JAK2 based on its
half-maximal inhibitory concentration (|C5o); however, at
lower concentrations, it functions as a pan-JAK inhibitor,
as indicated by its inhibition constant value® The major
limitation of IC, is its high variability, influenced by ATP
levels, JAK concentration and assay conditions, making
cross-study comparisons challenging.® In contrast, the
inhibition constant, which reflects inhibitor dissociation,
is more stable but can still be affected by receptor bind-
ing, pH and temperature.”

In a pharmacokinetic study, 429 patients with vitiligo
aged 212 years applied topical ruxolitinib twice daily to
the same skin sites for 24 weeks.!! The average steady-
state concentration in plasma reached 56.9 nM, with a
calculated area under the curve of 683 h-nM." In indi-
viduals with impaired renal function, systemic exposure
(estimated by area under the curve) was nearly dou-
bled! Plasma concentrations of ruxolitinib were simi-
lar across two landmark ruxolitinib trials, TRUE-VI and
TRUE-V2, showing steady-state means of 55.8+56.7 nM
and 58.0£68.1 nM, respectively, from weeks 4 through
248 The average bioavailability following topical appli-
cation was approximately 9.7%. In vitro findings suggest
that ~97% of ruxolitinib in circulation is bound to plasma
proteins, predominantly albumin.' The elimination half-
life of the topical formulation is estimated at around 3
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hours.? Metabolism of ruxolitinib occurs primarily via the
cytochrome P450 3A4 (CYP3A4) enzyme. Consequently,
coadministration with CYP3A4 inhibitors may elevate
systemic drug levels, increasing the potential for adverse
reactions.! However, topical ruxolitinib is not anticipated
to significantly impact major CYP enzymes, nor does it
appear to alter the activity of key transport proteins such
as P-glycoprotein, breast cancer resistance protein or
organic anion transporters!

Additionally, ruxolitinib has undergone a comprehensive
battery of genotoxicity assays, including bacterial muta-
genicity, in vitro chromosomal aberration and rat bone
marrow micronucleus tests, all of which demonstrated
no evidence of genotoxic potential? Carcinogenicity
studies, including a 104-week dermal study in CD-1mice,
showed no significant drug-related toxicity or tumour
development following daily application of 1.5% cream
at a 100 pL dose.? Short-term stability studies demon-
strated that the emulsion exhibited good physical sto-
bility without evidence of chemical degradation, findings
that were further corroborated by longer-term stability
studies.”

Clinical efficacy in vitiligo

Phase 11 trials

This open-label, phase I, proof-of-concept pilot trial
(NCT02809976) (Table 1) was the first study to evaluate
the efficacy of topical ruxolitinib 1.5% in promoting repig-
mentation of vitiligo lesions. It involved 11 participants, of
whom 9 completed the trial. Participants applied ruxol-
itinib 1.5% cream twice daily for 20 weeks to all affected
areas. Efficacy was assessed using several metrics: Vit-
iligo Area Scoring Index (VASI), Body Surface Area (BSA)
involvement, the Vitiligo European Task Force (VETF)
score, the Physician Global Vitiligo Assessment (PGVA)
and the Dermatology Life Quality Index (DLQI). At week
20, the mean VASI improvement was 23%, BSA reduced
by 11.2% and VETF scores improved by 4.5%. Two partici-
pants (18.2%) achieved a PGVA rating of ‘clear’ or ‘almost
clear’. Quality of life remained relatively stable with mini-
mal change in DLQI scores. These findings suggest mod-
est repigmentation benefits in patients with milder forms
of vitiligo.®

The second trial (NCT03099304) was a larger, rand-
omized, double-blind, dose-ranging study involving 157
participants with vitiligo affecting less than 20% of their
BSA. Subjects received varying concentrations of ruxol-
itinib 1.5% cream or vehicle over 52 weeks, with an addi-
tional 104-week open-label extension phase allowing
combination treatment with NB-UVB phototherapy. The
1.5% twice-daily dose yielded the most robust results: at
week 52, 58% of patients achieved 250% improvement
in Facial-VASI (F-VASI50), 52% achieved 75% improve-
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ment (F-VASI75) and 33% reached 90% improvement
(F-VASIQO). Total VASIS0 improvements also increased
over time in a dose-dependent manner. Sub-group
analysis showed no significant differences based
on race, skin type or disease extent, though younger
patients and females responded more favourably.
Notably, patients with facial vitiligo had better outcomes
than those with limb or acral involvement. During the
extension phase, combining ruxolitinib with NB-UVB pho-
totherapy was well tolerated and further enhanced repi-
gmentation outcomes.

Collectively, these trials support the efficacy and tolera-
bility of topical ruxolitinib, especially at a 1.5% twice-daily
dose, with improved outcomes when combined with
NB-UVB phototherapy in select patients.

Phase III trials

Two multinational, phase lll, double-blind, randomized,
vehicle-controlled clinical trials were conducted to
explore the efficacy and safety of ruxolitinib 1.5% cream in
vitiligo treatment. TRUE-V1 (NCT04052425) and TRUE-V?2
(NCT04057573) enrolled 330 and 344 patients, respec-
tively (Table 1), who were then followed by a long-term
extension study. These trials enrolled patients aged 12
years and older with vitiligo involving <10% of their total
BSA (T-BSA), including both facial and non-facial involve-
ment. Participants included in the study had a clinical di-
agnosis of non-segmental vitiligo, with depigmentation
involving at least 0.5% BSA on the face (20.5 F-VASI), 3%
BSA on non-facial areas (23 T-VASI) and not more than
10% total BSA affected. Individuals were excluded if they
lacked pigmented hair in facial vitiligo patches, had
other forms of vitiligo (for example, segmental) or sim-
ilar skin conditions, had previously used depigmenta-
tion therapies like monobenzone, or had used restricted
treatments within the specified washout period.®®

In TRUE-V1 (330 participants) and TRUE-V2 (344 partici-
pants), participants were randomized 211 to receive either
ruxolitinib cream or vehicle twice daily for 24 weeks,
followed by an additional 28 weeks during which all
participants received active treatment. At week 24,
both trials showed significantly improved repigmen-
tation outcomes in the ruxolitinib group across vari-
ous thresholds of facial and total VASI improvement. In
TRUE-VI, 51.2% achieved F-VASI50 and 29.8% achieved
F-VASI75, compared to 16.9% and 7.4%, respectively,
in the vehiclegroup. Total body responses were also
superior, with 20.6% reaching T-VASI50 compared to
5.1% in the control group. Similar results were found in
TRUE-V2, where 51.4% of patients on ruxolitinib achieved
F-VASI50 versus 20.9% on vehicle, and 23.9% achieved
T-VASI50 versus 6.8%. Notably, a higher proportion of
patients reported noticeable improvement on the Vit-
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iligo Noticeability Scale in the treatment arms of both
studies.®®

Following the 24-week double-blind phase, participants
previously on vehicle began ruxolitinib, whilst those ini-
tially on ruxolitinib continued treatment. By week 52, those
who started ruxolitinib earlier demonstrated consistently
better outcomes. In TRUE-V1, 75.1% of early-treatment par-
ticipants achieved F-VASI50 versus 56.1% of the delayed
group; similar trends were observed in TRUE-V2. The data
also showed higher T-VASI50 and F-VASI75/90 response
rates in those with longer continuous use.*™®

An extension study (NCT04530344) further assessed
long-term effects in 458 participants who completed
either TRUE-V1 or TRUE-V2. This study examined both
withdrawal and maintenance of response with contin-
ued ruxolitinib use. Even amongst patients who had min-
imal or no facial or body repigmentation at week 24, over
80% showed significant improvements by week 104 with
continued therapy. Specifically, 97.1% of those with no ini-
tial facial repigmentation showed progress by week 104,
and over half (54.9%) achieved F-VASI75. Improvements
in T-VASI| were also substantial, with 93.3% of initially
non-responding patients showing progress by week 10.°

Together, these studies highlight that ruxolitinib cream is
effective and well-tolerated for treating non-segmental
vitiligo. Importantly, they emphasize the value of pro-
longed, continuous treatment, even in patients with slow
initial response, for achieving meaningful and lasting
repigmentation.

Therapeutic combinations with ruxolitinib

Following the FDA’s approval of topical ruxolitinib, possi-
ble therapeutic combinations —particularly with NB-UVB
phototherapy — have been explored to better under-
stand treatment outcomes in patients with vitiligo. A
double-blind, randomized, dose-ranging phase Il study
investigated the efficacy of combining ruxolitinib and
NB-UVB therapy during a 52 and subsequent 104-week
open-label period.*?° Following phototherapy initiation,
78.9% of patients showed improvement in F-VASI and
94.7% in T-VASI, with mean improvement rates of 50.2%
and 29.5%, respectively, compared to ruxolitinib treat-
ment alonel®?® Furthermore, amongst the 12 patients
who had not reached F-VASI50 at week 24, 83.3% showed
improvement in F-VASI and 91.7% in T-VASI, with mean
improvement rates of 47.8% and 311%, respectively.”
Notably, a separate 2024 study found that two patients
who had failed to respond to either phototherapy or
ruxolitinio monotherapy showed significant improve-
ment in truncal lesions following combination therapy.’
Together, these findings suggest that topical ruxolitinib
1.5% twice daily and NB-UVB phototherapy may be an
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effective treatment strategy for vitiligo, especially in poor
responders to ruxolitinit.341020

Safety

Phase II trials

In an open-label, phase I, proof-of-concept pilot trial
(NCT02809976) investigating ruxolitinib use, the most
frequently reported side-effects included hyperpig-
mented rings around lesions (81.8%), intermittent ery-
thema (72.7%), upper respiratory symptoms (36.4%) and
transient acne (18.2%). Less common events included
isolated cases of gastroenteritis, dental pain, myalgias
and other minor conditions, all occurring in one patient.”®

In a dose-ranging phase I study (NCT03099304) con-
ducted over 180 weeks, no increased risk of mortality was
observed across any dosing groups. Serious treatment-
related adverse events were rare but included coronary
artery occlusion, subdural haematoma and seizures. The
highest rate of less serious adverse events occurred
in the 015% once-daily group (61.3%). Common der-
matological side-effects included contact dermatitis,
pruritus, acne, application site erythema and rash. Non-
dermatological side-effects most frequently involved
bronchitis and nasopharyngitis.

In another interventional trial (NCT05247489), adverse
events were evaluated over 52 weeks for both ruxolitinib
monotherapy and combination therapy with NB-UVB
phototherapy. Serious adverse events, including intes-
tinal obstruction and seizures, occurred only in the
monotherapy group. However, less serious events like
application site acne, oral herpes and procedural site
reactions were slightly more common in the combina-
tion therapy group. Overall, adverse event rates were
slightly lower in the combination group (42.9%) com-
pared to monotherapy (45%), suggesting that ruxolitinib
combined with NB-UVB phototherapy is not only effec-
tive but also well tolerated.?

Taken together, these findings suggest that topical ruxol-
itinib, whether used alone or with NB-UVB phototherapy,
is generally safe for treating vitiligo, with most adverse
effects being manageable and non-serious.

Phase III trials

Across two phase Il double blind, randomized vehicle-
controlled clinical trials (TRUE-VI and TRUE-V2), topical
ruxolitinib 1.5% cream demonstrated a favourable safety
profile, with low systemic absorption and predominantly
mild-to-moderate adverse events. During the 24-week
double-blind treatment phase, adverse events were
reported in approximately 50% of patients receiving rux-
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olitinib compared to 33% in the vehicle group. The most
common treatment-related side-effects were localized
application site reactions, including acne (5.8% versus
12%) and pruritus (5.1% versus 2.6%). Systemic adverse
events, such as nasopharyngitis, urinary tract infec-
tion, headache and fever, were infrequent (<1%) and
not clearly linked to the medication, as their rates were
comparable between groups.

Some adverse events appeared exclusively in one group
but occurred infrequently (0.5-1%). This included applica-
tion site discoloration, folliculitis and contact dermatitis
as well as non-dermatological conditions like diarrhoeg,
insomnia, vomiting and anxiety. Importantly, no serious
adverse events were attributed to the study drug by
investigators during these trials.®®

A separate phase Il extension and withdrawal study
(NCT04530344) evaluated the long-term safety of ruxol-
itinibb over 108 weeks in a population of 458 adults across
the USA. In this extended period, serious adverse events
were reported in 2.62% of patients treated continuously
with 1.5% ruxolitinib cream. These included diverse con-
ditions such as anginag, spinal disorders, uterine prolapse
and bipolar disorder. However, these events were not
definitively linked to the treatment. Less serious adverse
effects, most notably COVID-19 infections, were reported
in 13% of participants.

Discussion

Vitiligo is a chronic, autoimmune skin disorder that sig-
nificantly impacts patients’ quality of life. Its pathogen-
esis is unpredictable with a fluctuating, cyclical course
of depigmentation and repigmentation. It involves pro-
gressive melanocyte destruction, primarily mediated by
autoreactive CD8* cytotoxic T cells, resulting in depig-
mented macules. A key driver of this inflammatory pro-
cess is the JAK=STAT signalling pathway, which regulates
gene expression in response to various cytokines. In viti-
ligo, IFNy activates JAKI/JAK2 and STATI/STAT2, leading to
inflamnmation and melanocyte apoptosis. JAK inhibitors
(JAKi) disrupt this signalling cascade, thereby reduc-
ing the inflammatory response and skin depigmenta-
tion. However, because of their varying selectivity, JAKi
can impact multiple immune pathways, necessitating
a careful balance between therapeutic efficacy and
safety.” Topical application is generally preferred over
systemic application, as it offers localized benefits whilst
minimizing systemic exposure and off-target effects.”
In 2022, 1.5% ruxolitinib cream became the first topical
JAKi approved by both the FDA and EMA for the treat-
ment of non-segmental vitiligo. Its twice-daily applica-
tion to affected areas (BSA <10%) is indicated for patients
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aged 212 years with uncontrolled disease, since it has
been shown to be effective and well tolerated.

Topical ruxolitinib 1.5% cream has demonstrated strong
clinical efficacy and a favourable safety profile in the
treatment of non-segmental vitiligo. In the previously
mentioned open-label, phase Il proof-of-concept trial,
twice-daily application for 20 weeks led to a 23% reduc-
tion in VASI scores and improvements in disease stag-
ing and progression. Nearly one in five participants also
achieved a favourable PGVA score. The subsequent
randomized, double-blind, dose-ranging phase I trial
confirmed dose-dependent efficacy: 45% of patients
achieved F-VASI50 at week 24, increasing to 58% at week
52. Similarly, F-VASI75 increased from 30% to 52%, whilst
F-VASI90 reached 33% by week 52. T-VASI50 responses
also increased with time and dosage, from 20% at week
24 to 45% at week 52. However, the data also highlight a
gradual treatment response, with only 30% of patients
achieving F-VASI75 by week 26 and just over half reach-
ing F-VASI50 by 1year, indicating that whilst topical rux-
olitinib is a valuable addition to the vitiligo treatment
options currently available, it is not universally or rapidly
effective. Efficacy was notably higher in facial lesions
and amongst younger patients, women and those with
prior treatment failures, regardless of race, skin type or
disease status. Moreover, given the chronic and relaps-
ing nature of vitiligo, topical ruxolitinib may play a role
in maintenance therapy by helping sustain repigmenta-
tion and lower the risk of relapse, even after successful
treatment. However, data on its long-term efficacy and
safety in this setting are still limited.

These findings were reinforced in the phase Il TRUE-VI
and TRUE-V2 trials. Specifically at week 24, results
showed F-VASI75 was achieved by approximately 30% of
patients using ruxolitinio cream compared to less than
12% with vehicle. These trials also showed clear advan-
tages across other key thresholds, including F-VASI25,
F-VASI50 and F-VASI9O, as well as in T-VASI outcomes.
After 52 weeks of continuous treatment, nearly 90%
of patients in TRUE-V1 achieved F-VASI25, with similar
rates in TRUE-V2. In the long-term extension study, even
patients who had shown little to no repigmentation by
week 24 demonstrated continued improvement, with
over half achieving F-VASI75 and T-VASI50 by week 104.
These results highlight the benefit of sustained therapy
in Maximizing treatment response.

Despite its promising clinical efficacy, the cost of ruxol-
itinib, particularly if used as a long-term maintenance
therapy, raises important concerns around affordability
and accessibility. Like other JAKi, ruxolitinib may require
prolonged or indefinite use to sustain repigmentation,
potentially placing a significant financial burden on
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patients. Access remains a global challenge as well, with
the medication not yet approved or available in several
regions, limiting treatment options for patients in those
countries. Broader regulatory approval and strategies to
improve affordability will be essential to ensure equito-
ble access to care.”?

In terms of safety, topical ruxolitinib was well toler-
ated across all phases of development. Early-phase
trials reported mostly mild events such as erythema,
acne and hyperpigmentation at lesion borders. Seri-
ous adverse events were rare and included isolated
cases such as coronary artery occlusion and breast
cancer. The most common mild dermatological events
included contact dermatitis, pruritus and site-specific
irritation, particularly at lower doses. In the TRUE-V tri-
als, ~560% of patients in the ruxolitinib group experi-
enced adverse events compared to 33% in the vehicle
group.®™® Acne and pruritus were the most frequently
reported side-effects, whilst systemic events like naso-
pharyngitis and headache were infrequent and not
clearly treatment related. In the 108-week extension
study, serious adverse events occurred in only 2.6% of
patients, and non-serious events like mild infections
occurred in 13%, confirming the overall safety of long-
term use.”® Additionally, combination therapy with ruxol-
itinib and NB-UVB phototherapy significantly improved
outcomes in patients who were poor responders to
monotherapy. As shown before, F-VASI and T-VASI
improved in nearly 79% and 95% of patients, respec-
tively, with mean improvement rates of 50.2% and 29.5%.
The combination was also well tolerated and, in some
cases, associated with fewer adverse effects than rux-
olitinib alone. These findings support its potential as a
valuable treatment strategy for refractory or difficult-
to-treat vitiligo cases.

Some limitations remain, particularly regarding the use
of JAKi during pregnancy. Data on the safety of ruxolitinib
in pregnant or breastfeeding individuals and children
are lacking, making management during conception,
pregnancy and lactation particularly challenging. These
groups are often excluded from clinical trials, leaving
important gaps in our knowledge regarding potential
risks and long-term effects. Addressing these gaps is
essential to ensuring safe and informed use of the med-
ication across a broader patient population.?®

Additionally, most of the current evidence comes from
studies with short-term to medium-term follow-up, typ-
ically not extending beyond 52-104 weeks, leaving the
long-term safety and durability of response uncertain.
Moreover, these trials predominantly enrolled partici-
pants with Fitzpatrick skin types IlI-1V, resulting in limited
data on efficacy and pigmentary outcomes in individu-
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als with darker skin tones. Regional differences in treat-
ment response, particularly reduced effectiveness on
areas like the hands, feet and bony prominences, also
require further study. Moreover, factors such as real-
world adherence, the necessity for ongoing treatment
and financial barriers may substantially affect outcomes
outside of clinical trial environments.

Finally, the predominance of North American study
populations in published trials may limit the global
generalizability of findings, and industry sponsorship of
many of these studies raises the possibility of publica-
tion or reporting bias, underscoring the need for more
independent, geographically and ethnically diverse
research cohorts.

Overall, topical ruxolitinib 1.5% cream is a safe and effec-
tive treatment for non-segmental vitiligo, particularly for
facial lesions. Its benefits are maximized with prolonged
use and may be further enhanced when combined with
NB-UVB phototherapy. The consistent safety profile and
therapeutic clinical outcomes across diverse popula-
tions support its role as a new agent in the treatment of
non-segmental vitiligo.

drugsincontext.com

Conclusion

Ruxolitinib disrupts vitiligo pathogenesis by blocking IFNy
signalling, inhibiting dendritic cell migration and reduc-
ing cytotoxic T cell activity, thereby facilitating melano-
cyte recruitment and repigmentation. In clinical trials,
topical use was generally well tolerated, with the most
common adverse effects being cutaneous, including
application site acne, pruritus, exfoliation and erythema.
Slight increases in upper respiratory tract infections were
also reported; however, this rarely led to trial discontinu-
ation. Importantly, no systemic drug accumulation was
observed, potentially minimizing the risk of side-effects
if used in conjunction with other therapies. Topical ruxol-
itinib has demonstrated clinical efficacy and a favoura-
ble safety profile in patients with non-segmental vitiligo,
particularly in those with limited disease who may bene-
fit from localized treatment. Ongoing studies are further
evaluating its role in paediatric populations and in ana-
tomically sensitive areas such as the genitals. Collective-
ly, current evidence supports the use of topical ruxolitinib
as a targeted, well-tolerated and non-systemic thero-
peutic option in the management of vitiligo.
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