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Abstract

Objective: To review the pharmacokinetics, efficacy, and safety of topical ruxolitinib for treatment of nonsegmental
vitiligo. Data Sources: Literature published between January 1983 and October 2022 was reviewed from MEDLINE and
ClinicalTrials.gov. Study Selection and Data Extraction: Relevant articles in English and data from clinical trials were
included. Data Synthesis: In 2 phase Il trials, treatment with ruxolitinib cream showed significant improvements in Vitiligo
Area Scoring Index (VASI) scores compared with controls. The 1.5% concentration applied twice daily showed the best
results after 52 weeks, with 50% VAS| improvement in 58% of patients, 75% VASI improvement in 52% of patients, and
90% VASI improvement in 33% of patients. In 2 phase Il trials, more patients achieved at least 75% improvementin facial
VASI at 24 weeks (primary endpoint; trial 1: 29.9%, trial 2: 29.9%) than controls (trial 1: 7.5% [P < 0.0001], trial 2: 12.9% [P
< 0.01]). Common adverse effects were erythema, pruritus, and acne; all events were mild. Relevance to Patient Care
and Clinical Practice in Comparison to Existing Drugs: This review summarizes the pharmacokinetics, efficacy,
and safety data regarding topical ruxolitinib for vitiligo. Ruxolitinib is associated with significant clinical improvements
with low bioavailability and minimal adverse effects compared with conventional topical steroids, calcineurin inhibitors,
phototherapy, and depigmentation agents. Conclusions: Ruxolitinib cream is the first therapy approved by the Food
and Drug Administration for repigmentation of nonsegmental vitiligo. Clinicians should consider these benefits when
recommending treatment as conventional therapies may be time-intensive and carry greater risks of adverse effects.
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Introduction autoimmune comorbid conditions including but not limited
to thyroid disease, type 1 diabetes mellitus, psoriasis, alope-
cia areata, inflammatory bowel disease, and rheumatoid
arthritis.* Unlike most autoimmune disorders, vitiligo can
be reversible, and repigmentation can occur with proper
treatment. The pigment often returns in a speckled perifol-
licular pattern because melanocytes within the hair follicles
are often spared due to immune privilege in this area. Hair
follicles also contain melanocyte stem cells capable of
regeneration.? However, if left untreated, vitiligo lesions
may spread diffusely throughout the skin. Because the dis-
ease course is unpredictable as lesions can flare-up, prog-
ress at various rates, or remain stable, it is important to

Vitiligo is a chronic depigmenting skin disease caused by
autoimmune destruction of melanocytes. The proposed
pathogenesis is likely multifactorial, involving genetic,
autoimmune, and oxidative stress components. In the
United States, approximately 1.9 to 2.8 million people are
affected with an estimated prevalence between 0.76% and
1.11%. The condition affects males and females equally and
people of all types of races, ethnicities, and socioeconomic
statuses.! It may appear at any age, with peak incidences in
the second and third decades of life. Approximately one-
third of patients with vitiligo are children, and 70% to 80%
of adult patients develop vitiligo prior to age 30 years.?

Vitiligo commonly presents as depigmented macules
and patches anywhere on the body and can have profound . o
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recognize this condition early and begin treatment as soon
as possible.

On July 18, 2022, the Food and Drug Administration
(FDA) approved topical ruxolitinib 1.5% cream for treat-
ment of nonsegmental vitiligo.” This is the first and only
approved medication for repigmentation of vitiligo in adults
and children aged 12 years and older. This article aims to
provide an overview of the pharmacokinetics, efficacy, and
safety of ruxolitinib and discuss the benefits of this drug
formulation as a treatment option for vitiligo.

Data Selection

Literature published between January 1983 and October
2022 was reviewed from MEDLINE and ClinicalTrials.
gov. Relevant articles in English and results from human
clinical trials discussing the use of ruxolitinib for vitiligo
were included.

Mechanism of Action/
Pharmacodynamics

Inflammatory damage induced by CD8+ cytotoxic T cells
is 1 of the key immune responses leading to depigmentation
and destruction of melanocytes in vitiligo. In early molecu-
lar studies, abundant amounts of CD8+ T cells were noted
on both histology and flow cytometry in active disease
cases.® Activation of CD8+ T cells begins with the bind-
ing of interferon-y to its heterodimeric receptor on keratino-
cytes, which stimulates Janus kinase 1/2 (JAK1/JAK2) and
signal transducer and activator of transcription 1 (STAT1)
to induce the production of chemokine ligand 9 and 10
(CXCL9 and CXCL10).%

The primary role of CXCL9 appears to be in the recruit-
ment of T cells, as the absence of CXCL9 was shown to
reduce the number of T cells by 10-fold. Meanwhile,
CXCL10 is thought to play a role in the localization of T cells
to the epidermis, as the number of T cells in the epidermis is
reduced in the absence of CXCLI10. Interestingly, only the
lack of CXCL10 was associated with reduced vitiligo sever-
ity rather than a change in the number of T cells, suggesting
CXCL10 may also contribute to the function of T cells.’

Once released, CXCL9 and CXCL10 bind to the CXCR3
receptor on CD8+ cytotoxic T cells to further activate the
JAK/STAT pathway and recruit more T cells that destroy
melanocytes. The cycle continues in a positive feedback
loop. Of note, expression of all 3 markers was significantly
elevated in the serum and skin of patients with vitiligo and
was higher in patients with progressive disease than in those
with a stable disease.'? Ruxolitinib prevents this inflamma-
tory signaling pathway by inhibiting the JAK/STAT signal-
ing pathway.

reduces the production of CXCL9 and

CXCL10 to peVeRIRClIeCHiiment

Pharmacokinetics

For any topical medication, it is important to assess the
steady-state concentration and bioavailability to better
understand the systemic safety profile. The pharmacokinet-
ics of ruxolitinib 1.5% cream was assessed using blood
samples collected in phase II and III trials for atopic derma-
titis.!! The average bioavailability was 6.2% = 7.7%, and
the mean steady-state concentration (C) on day 28 was
35.7 = 55.0 nM.!2 The mean terminal half-life of ruxoli-
tinib following topical application is around 116 hours, and
plasma protein binding is approximately 97%.'3

Oral formulations of ruxolitinib have been used for
patients with myelofibrosis at a dose of 25 mg twice daily.
This formulation has an increased systemic exposure with a
reported C_ of 350 nM on day 10. Thrombocytopenia and
anemia have also been noted at a half-maximal inhibitory
concentration value of 281 nM.!413

Clinical Trial Results

Phase II—NCT02809976

The first study to assess topical ruxolitinib in vitiligo was an
open-label, phase II, proof-of-concept trial (NCT02809976)
(Table 1).'6 A total of 11 patients were enrolled, and 9 patients
completed the study as 2 patients were lost to follow-up. All
patients had a minimum of 1% body surface area (BSA)
affected, with the mean BSA of 11%. Patients were asked to
apply topical ruxolitinib 1.5% cream twice a day (BID) and
were limited to 10% BSA to minimize systemic exposure. All
other treatment agents for vitiligo were prohibited during this
study. Five patients had vitiligo that was progressive at their
baseline visit, and the remaining 6 had a stable disease within
the 4 weeks before ruxolitinib initiation.

At the end of the 20-week treatment period, all enrolled
patients exhibited a statistically significant 23% improve-
ment in overall Vitiligo Area Scoring Index (VASI) scores
(95% Cl, 4%-43%; P = 0.02). The VASI score is calculated
by the summation of the percentage of vitiligo involvement
at 6 body regions (head/neck, trunk, arms, legs, hands, and
feet) multiplied by residual depigmentation.!” The most
notable repigmentation response was on the face as 4
patients with significant facial involvement at baseline
(BSA > 0.5%) had an improvement in VASI scoring of
76% (95% CI, 53%-99%; P = 0.001). Repigmentation in
other areas was not statistically significant as only 3 of 8
patients with vitiligo on the extremities and the trunk had a
mean 0.3% change in VASI score, and 1 of 8 patients with
vitiligo on the acral surfaces had a mean 1.5% change in
VASI score. The differences in the efficacy of repigmenta-
tion of the face compared with the acral surfaces highlight
how repigmentation patterns can differ greatly depending
on the availability of melanocyte precursors and stem cells
in the epidermis or in hair follicles.
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Table I. Summary of the Results From Phase Il Clinical Trial
NCT02809976.

Ruxolitinib 1.5%
cream twice daily
(N=11I)

Patient demographics
Age, years 52
Baseline VASI score 9.8 (18.3)
Baseline BSA involved, % 1.1 (19.6)
Duration of disease, years 8.45
Previous steroid use, # of patients 2
Areas affected by vitiligo, # of patients
>0.5% BSA of face
Acral surfaces
Nonacral extremities
Trunk
Results
Average improvement in overall VASI
scores
Average improvement in overall
VASI scores in the 4 patients with
significant facial involvement
Adverse effects, # of patients

A 00 00 h

23% (4-43%)

*76% (53-99%)

Hyperpigmented rim 9
Erythema 5
Upper respiratory symptoms 4
Acne 2

Data is listed as mean (SD) or mean (range).
Abbreviations: BSA, body surface area; VASI, Vitiligo Area Scoring Index.
*P < 0.001 vs vehicle at week 20.

All reported adverse effects were mild, and no adverse
effects were serious enough to lead to study discontinua-
tion. The most common adverse effects reported were a
hyperpigmented rim around vitiligo lesions, erythema,
upper respiratory symptoms, and transient facial acne. The
limitations of this study are the small sample size, lack of
randomization and blinding, short duration, and limited
application of ruxolitinib to only 10% BSA.

Phase II—NCT03099304

One year later, a randomized, double-blind phase II trial
was performed across 26 hospitals in the United States
(NCT03099304) (Table 2).'* A total of 157 patients were
enrolled and assigned in a 1:1:1:1:1 ratio to either the vehi-
cle control group or treatment with 0.15% ruxolitinib cream
once daily (QD), 0.5% cream QD, 1.5% cream QD, or 1.5%
cream BID for 24 weeks. Patients were limited to treating
20% of their BSA during the trial. After 24 weeks, patients
initially assigned to the vehicle control group and to 0.15%
QD who did not achieve at least a 25% improvement from
baseline in facial VASI (F-VASI) score were randomly
assigned to 1 of 3 higher dosing groups for an additional 28

weeks. Eligibility criteria for this study included patients
with affected areas greater than or equal to 0.5% of facial
BSA and 3% of nonfacial BSA. Patients were excluded if
they received phototherapy within 8 weeks of screening,
any biologic or experimental therapy within 12 weeks of
screening, or immunomodulating oral or topical medica-
tions (ie, corticosteroids, methotrexate, cyclosporine, tacro-
limus/pimecrolimus, retinoids) within 4 weeks of screening.
All other treatment agents for vitiligo were prohibited dur-
ing this study.

The primary endpoint was the proportion of patients
achieving a 50% or higher improvement from baseline in
facial VASI score (F-VASIS0) at week 24. Results showed
F-VASIS0 at week 24 was reached by significantly more
patients treated with ruxolitinib 1.5% cream BID (45%) and
QD (50%) than by those in the vehicle control group (3%).
At week 52, a dose-dependent response was seen in
T-VASI50 scores as well (36% in the 1.5% BID, 30% in
1.5% QD, 26% in 0.5% QD). Patients receiving the highest
dose of 1.5% cream BID continued to show the greatest
improvements after 52 weeks, with 58% of patients reach-
ing F-VASI50, 52% of patients reaching 75% VASI
improvement (F-VASI75), and 33% of patients reaching
90% VASI improvement (F-VASI90).

All doses were well tolerated with mild adverse effects.
The most reported treatment-emergent adverse effects were
acne, viral upper respiratory tract infection, and application
site pruritus. Interestingly, the lowest dose of 0.15% QD
had the greatest percentage of application site pruritus
(19%), and the highest dose of 1.5% BID had the lowest
(3%). The limitations of this study are the small sample
size, short duration, and limited application of ruxolitinib to
lesions constituting 20% or less of total BSA. To better
understand the duration of effectiveness and recurrence of
lesions, this study allowed patients to receive open-label
ruxolitinib cream 1.5% twice daily for an additional 104
weeks with optional concurrent narrow-band ultraviolet
light B (NBUVB) phototherapy, but the results from this
extension period are not currently available.

Phase Ill—TRuE-VI (NCT04052425) and
TRuE-V2 (NCT04057573)

There were 2 pivotal randomized, double-blinded, phase 11
clinical trials, TRuE-V1 (NCT04052425) and TRuE-V2
(NCT04057573), that assessed the safety and efficacy of
ruxolitinib cream in patients with vitiligo (Table 3)." Each
study enrolled over 300 patients aged 12 years and older
who had an official diagnosis of nonsegmental vitiligo. Key
inclusion criteria included depigmented areas =0.5% of the
BSA on the face, =0.5 F-VASI score, at least 3% of BSA on
nonfacial areas, =3 T-VASI score, and a total BSA involve-
ment of no greater than 10%. Key exclusion criteria included
anyone who lacked pigmented hair on the facial vitiligo
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Table 2. Summary of the Results From Phase Il Trial NCT03099304.

Vehicle cream  0.15% Ruxolitinib  0.5% Ruxolitinib  1.5% Ruxolitinib  1.5% Ruxolitinib

twice daily cream once daily cream once daily cream once daily cream twice daily
(N =32) (N =31) (N =31) (N = 30) (N =33)

Patient demographics

Age, years 46.3 (13.1) 45.1 (11.5) 53.8 (14.3) 46.7 (11.7) 49.5 (12.3)

Baseline F-VASI 1.21 (0.85) 1.19 (0.75) 1.22 (0.71) 1.45 (0.98) 1.26 (0.81)

Baseline T-VASI 19.4 (18.5) 14.6 (9.1) 18.4 (15.4) 20.6 (18.5) 16.9 (12.3)

Duration of disease, years 154 13.7 10.8 14.7 135
Previous therapy, # of patients (%)

Topical corticosteroids 16 (50%) 16 (52%) 12 (39%) 14 (47%) 14 (42%)

Calcineurin inhibitors 18 (56%) 14 (45%) 13 (42%) Il (37%) 14 (42%)

Phototherapy 14 (44%) 5 (16%) 13 (42%) Il (37%) 12 (36%)
Results, # of patients (%)

Proportion of patients with I (3%) 10 (32%) 8 (26%) I5 (50%)* I5 (45%)*

F-VASI50 response (%) at week 24

Proportion of patients with 0 0 8 (26%) 9 (30%) 12 (36%)

T-VASI50 response (%) at week 52
Adverse effects, # of patients (%)

Acne I (3%) 4 (13%) 5 (16%) 3 (10%) 6 (18%)

Viral upper respiratory tract 5 (16%) 3 (10%) 3 (10%) 6 (20%) 1 (3%)

infection

Application site pruritus 3 (9%) 6 (19%) 3 (10%) 3 (10%) 1 (3%)

Data are listed as n (%) or mean (SD).

Abbreviations: F-VASI50, facial Vitiligo Area Scoring Index improvement of 50% or more; T-VASIS50, total Vitiligo Area Scoring Index improvement of

50% or more.
*P < 0.0001 vs vehicle at week 24.

areas (poor prognostic indicator for repigmentation), forms
of vitiligo other than nonsegmental (eg, segmental) or other
skin depigmentation disorders, or prior use of depigmenta-
tion treatments (eg, monobenzone). All prior treatment
agents for vitiligo were prohibited during this study.

Participants were randomized into 2 groups either receiv-
ing 1.5% ruxolitinib cream BID or a vehicle control for 24
weeks. Patients who successfully completed baseline and
week-24 assessments were offered treatment extension with
1.5% ruxolitinib cream BID for an additional 28 weeks.
After 24 weeks, the vehicle control group was crossed over
to treatment with ruxolitinib 1.5% cream BID for the fol-
lowing 28 weeks. The primary endpoint of both studies was
defined as the proportion of patients achieving F-VASI75 at
week 24. Secondary endpoints assessed for the following
changes at week 24: percent change from baseline in facial
BSA and the proportion of patients achieving F-VASI5O0,
T-VASIS0, and F-VASI90.

A comparison of the results at week 24 and 52 showed
overall clinical improvements in each of the endpoints, with
greater improvements reported at the end of 52 weeks. The
primary endpoint of F-VASI75 at week 24 was reported in
29.8% (TRuE-V1) and 30.9% (TRuE-V2) of patients in the
ruxolitinib cream group compared with 7.4% (TRuE-V1)
and 11.4% (TRuE-V2) in the vehicle group. At 52 weeks,
an F-VASI75 response was observed in 52.6% of

particioants in the TRuE-V1 trial and 48.0% of participants
in the TRuUE-V2 trial who applied ruxolitinib cream for 52
weeks. For patients who crossed over from vehicle cream to
ruxolitinib cream for weeks 24 to 52, an F-VASI75 response
was noted in 27% of participants in the TRuE-V1 trial and
30% of participants in the TRuE-V2 trial. For secondary
endpoints, F-VASI50 was reported in approximately 51%
of patients applying ruxolitinib at 24 weeks compared with
20% of patients applying the vehicle cream. An F-VASI90
response at week 24 occurred in 15.3% of patients in the
TRuE-V1 trial and 16.3% of patients in the TRuE-V2 trial
treated with ruxolitinib cream, compared with 2.2% and
1.3%, respectively, among those using vehicle cream.
Results at week 52 in crossover patients who received 28
weeks of treatment with ruxolitinib cream after 24 weeks of
vehicle cream showed similar results to the week 24 data in
patients who applied ruxolitinib cream from day 1.
Throughout the studies, there were no serious treatment-
related adverse events. The most reported adverse events
were application site acne, application site pruritus, and
nasopharyngitis.'” Hematopoietic adverse events occurred
in less than 1% of the study subjects and were not consid-
ered to be related to the trial agent. Plasma concentrations
of ruxolitinib were similar in the 2 trials, with the mean *
SD steady-state concentration (average of week 4 and 24)
reported to be 55.8 = 56.7 nM in TRuE-V1 and 58.0 = 68.1
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Table 3. Summary of the Results From Phase Il Trials TRuE-V1 (NCT04052425) and TRuE-V2 (NCT04057573).

TRUE-VI TRuE-V2
Vehicle 1.5% Ruxolitinib cream Vehicle 1.5% Ruxolitinib cream
(N =109) twice daily (N = 221) (N = 115) twice daily (N = 228)
Patient demographics
Age, years 39.7 (16.7) 40.5 (15.4) 39.8 (12.1) 384 (15.2)
Baseline F-VASI 1.00 (0.59) 0.93 (0.58) 0.83 (0.52) 0.90 (0.52)
Baseline T-VASI 6.42 (1.92) 6.49 (2.02) 7.02 (2.20) 6.84 (2.06)
Duration of disease, years 13.2 13.9 16.0 15.9
Previous treatment, # of patients (%)
Topical corticosteroids 28 (26%) 67 (30%) 28 (24%) 66 (29%)
Calcineurin inhibitors 31 (28%) 72 (33%) 37 (32%) 74 (33%)
Phototherapy 20 (18%) 41 (18%) 27 (24%) 52 (23%)
Results, # of patients (%)
Proportion of patients with F-VASI75 8 (7.4%) *66 (29.8%) 12 (11.4%) 69 (30.9%)*
response (%) at week 24
Proportion of patients with F-VASI50 18 (16.9%) 113 (51.2%)* 23 (20.9%) 14 (51.4%)*
response (%) at week 24
Proportion of patients with F-VASI90 2 (2.2%) 34 (15.3%) 1 (1.3%) 36 (16.3%)
response (%) at week 24
Proportion of patients with 6 (5.1%) 46 (20.6%)* 7 (6.8%) 53 (23.9%)*
T-VASI50 response (%) at week 24
Adverse effects, # of patients (%)
Application site acne 0 (0%) 13 (6%) 3 (3%) 13 (6%)
Application site pruritus 4 (4%) I (5%) 2 (2%) 10 (4%)
Nasopharyngitis 4 (4%) 9 (4%) I (1%) 10 (4%)

Data is listed as n (%) or mean (SD).

Abbreviations: F-VASI7S, facial Vitiligo Area Scoring Index improvement of 75% or more; F-VASI5O0, facial Vitiligo Area Scoring Index improvement of
50% or more; F-VASI90, facial Vitiligo Area Scoring Index improvement of 90% or more; T-VASI50, total Vitiligo Area Scoring Index improvement of

50% or more.
*P < 0.001 vs vehicle at week 24.

nM in TRuE-V2. The limitations of this study include the
10% BSA restriction, the exclusion of facial vitiligo patients
who lacked pigmented hair, and the lack of diverse skin rep-
resentation as the majority of patients had Fitzpatrick skin
types I to I11.

Dosage and Administration

The recommended dosage and administration of topical
ruxolitinib cream for vitiligo is a 1.5% concentration
applied as a thin layer twice daily in up to 10% of BSA,
with a maximum dose of 60 g per week or 100 g per 2
weeks.!? For reference, 1% BSA is equivalent to the surface
area of 1 entire hand (palm and fingers), and 9% BSA is
equivalent to the surface area of 1 anterior leg (from hip to
sole of foot). The cream is supplied in 60-g or 100-g tubes
by the providing pharmacy. Patients should be advised to
avoid applying the cream to ophthalmic, oral, or intravagi-
nal areas. Ruxolitinib use is contraindicated during any
active infection or concurrent use of biologics, other JAK
inhibitors, and azathioprine or cyclosporine. Patients should
be advised to follow up with their care provider if

significant repigmentation does not occur after 24 weeks of
use. If repigmentation does occur, patients should follow up
with their care provider to discuss continued use or adjust-
ing application to different sites as there are no current stan-
dard guidelines at this time.

Of note, topical ruxolitinib cream 1.5% is also FDA-
approved for atopic dermatitis. The maximum dosage and
contraindications are the same for topical use in vitiligo.
However, the 2 main differences in prescribing information
for atopic dermatitis are (1) the cream can be applied up to
20% of BSA and (2) patients are advised to follow up with
their care provider at 8 weeks if signs and symptoms do not
improve.

Adverse Effects

The FDA issued multiple black box warnings over the use of
ruxolitinib, based on the adverse effects of oral JAK inhibi-
tors, which include increased risk of serious infections,
major heart issues, blood clots, thrombocytopenia, anemia,
neutropenia, cancer, increases in cholesterol, and death.
However, in clinical trials assessing topical ruxolitinib for
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both atopic dermatitis and vitiligo, none of the black boxed
adverse effects were reported to be associated with the trial
agent, and the measured plasma steady-state concentrations
were much lower than those found in patients taking the oral
form. However, due to the limited long-term safety studies,
black box warnings remain listed as a potential adverse
event associated with the topical formulation. Reported
adverse effects for the topical formulation in vitiligo patients
were generally mild to moderate and included erythema,
application site pruritus, acne, nasopharyngitis, headache,
and urinary tract infection.'>!%!3 Less than 1% of subjects in
the TRuUE-V1 and TruE-V2 trials experienced hypertension,
anxiety, discoloration, folliculitis, contact dermatitis, diar-
rhea, ear infection, gastritis, gastroenteritis, influenza-like
illness, insomnia, nasal congestion, and vomiting.'?

Drug Interactions

Ruxolitinib is known to be a substrate for cytochrome P450
3A4. Inhibitors of CYP3A4 (ie, ketoconazole, erythromy-
cin) may increase ruxolitinib systemic concentrations,
whereas inducers of CYP3A4 (ie, rifampin) may decrease
ruxolitinib systemic concentrations. There is also a poten-
tial interaction between topical ruxolitinib and pacritinib
due to the inhibition of CYP450 1A2 and 3A4 by pacri-
tinib.'3?° Clinical data demonstrating the interaction are
currently lacking, but concomitant use of pacritinib should
be avoided if possible.

Relevance to Patient Care and Clinical
Practice in Comparison to Existing
Agents

Vitiligo can dramatically impact a patient’s self-esteem,
quality of life, and well-being. Psychological comorbidities
associated with vitiligo include depression, anxiety, social
phobia, feelings of stigmatization, sexual dysfunction, sui-
cidality, and avoidance and restriction behavior.2! In a study
assessing common misperceptions about the disease, vitil-
igo was mistaken to be contagious or caused by external
forces (ie, witchcraft or evil spirits), lack of hygiene, or
infection.”? Common coping strategies are concealment of
lesions through clothing, camouflage, and altered body
movements. Given the considerable psychosocial effects,
efficacious treatment options and increased public aware-
ness about the disease may help reduce the psychosocial
burden among patients with vitiligo and allow them to feel
more comfortable in their skin.

Prior to ruxolitinib, the conventional treatment options
for vitiligo often required prolonged treatment courses, and
the adverse effects varied widely. For repigmentation, topi-
cal corticosteroids are the most used agents for vitiligo,
involving less than 10% of BSA. Corticosteroids are rela-
tively affordable and easily accessible to the general

population but are used off-label, and prolonged use can
cause atrophy, telangiectasias, hypertrichosis, irregular pig-
mentation, acneiform eruptions, and perioral dermatitis.
Topical calcineurin inhibitors such as tacrolimus ointment or
pimecrolimus cream have fewer reported adverse effects but
are off-label and associated with local reactions (ie, burn-
ing). For patients with BSA involvement greater than 10%,
phototherapy with NBUVB can be an effective treatment.?
This treatment uses ultraviolet lamps with a peak emission
of 311 nm. The proposed mechanism of repigmentation is
due to the induction of local apoptosis, stimulation of mela-
nocyte-stimulating hormones, and increase in melanocyte
proliferation and melanogenesis.”> However, this process
requires multiple weekly visits to a dermatologist, and many
patients are challenged by the intense time commitment.

When comparing the efficacy of conventional repigmen-
tation agents to that of ruxolitinib, current research suggests
ruxolitinib has shown greater improvements in repigmenta-
tion. In 1 study assessing the efficacy of corticosteroids and
calcineurin inhibitors at 6 months, only 33% and 22% of
patients showed 50% repigmentation, respectively.?® In
another study assessing responses with the NBUVB ther-
apy, 37.4% of patients experienced 50% repigmentation at
6 months.”” Relapse rates with conventional repigmentation
products are as high as 40% within the first year after dis-
continuation.* However, further long-term studies are
needed to assess the relapse rates of ruxolitinib. Recently, a
104-week study assessing the efficacy and safety of ruxoli-
tinib cream 1.5% twice daily was completed. Results are
pending at this time but will provide a better understanding
of the long-term safety of ruxolitinib.

For patients with extensive depigmentation due to vitil-
igo when repigmentation therapies have failed, the depig-
menting agent topical monobenzyl ether of hydroquinone
(MBEH) is the only other FDA-approved medication for
vitiligo. It received approval in 1952 as a depigmentation
agent and is currently available as a 20% or 40% cream.
The depigmentation effects are often irreversible as MBEH
induces necrosis of melanocytes. Adverse effects include
contact irritant dermatitis, loss of color (leukoderma), and
ashy brown pigmentation (ochronosis). Prolonged use of
MBEH may also lead to pigment deposition in the conjunc-
tiva and cornea of the eyes.”® Alternative topical therapies
that have been used for depigmentation are 88% phenol,
lasers, and imatinib. However, each therapy carries its own
risks. Phenols are toxic at high doses and must be used cau-
tiously because they can cause severe chemical burns, heart
arrhythmias, and liver/kidney damage.?* Lasers are expen-
sive, require local anesthetics for pain, and have high rates
of recurrence. Imatinib can cause periorbital edema, fluid
retention, diarrhea, follicular mucinosis, erythroderma, and
lichenoid eruption.?’

Because vitiligo is a disorder of pigmentation and does not
usually have any other major symptoms or life-threatening
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potential, treatment may be declined by insurers. In a study of
insurance coverage by 17 different organizations, the 2 most
cited reasons for denial of coverage were (1) vitiligo is consid-
ered a cosmetic condition and (2) certain therapies are not
FDA-approved for vitiligo.>* The current wholesale acquisi-
tion cost of a 60-g tube of ruxolitinib 1.5% cream is $1,950,
which is a financial challenge for many patients.'> The rec-
ommended maximum weekly dose is 60 g, and patients are
advised to apply a thin layer twice a day in up to 10% of
BSA. Although the cost of ruxolitinib will vary based on the
patient’s insurance coverage and the amount needed, the offi-
cial FDA approval will likely help improve access to the
medication by validating the safety and efficacy of this
medication.

Conclusions

Multiple phase II and III trials have shown treatment of
nonsegmental vitiligo with ruxolitinib cream to yield clini-
cally significant repigmentation with minimal adverse
events. Further research studies with larger and more
diverse patient populations are needed to assess the long-
term safety data and the efficacy of ruxolitinib compared
with other monotherapies or in combination with current
treatment options. One clinical trial investigating ruxoli-
tinib cream in combination with NBUVB phototherapy is in
progress (ClinicalTrials.gov number: NCT05247489), and
data from a 104-week open-label study are currently being
evaluated.
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