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BCC basal cell carcinoma

BID twice daily

BSA body surface area

CDER Center for Drug Evaluation and Research
CDTL Cross-Discipline Team Leader

CFR Code of Federal Regulations

CK creatine kinase

CLINRO clinician-reported outcome

CMC chemistry, manufacturing, and controls
COA clinical outcome assessment

CRF case report form

CSR clinical study report

Css (plasma) concentration at steady state
CTCAE Common Terminology Criteria for Adverse Events
DCOA Division of Clinical Outcome Assessment
DDD Division of Dermatology and Dentistry
ECG electrocardiogram

eCDF Empirical Cumulative Distribution Function
ED emergency department

EOP2 End of Phase 2

F-PaGIC-V Facial Patient Global Impression of Change-Vitiligo
F-PhGVA Facial Physician’s Global Vitiligo Assessment Scale

F-VASI Vitiligo Area Scoring Index of the face
FDA Food and Drug Administration

GGT gamma-glutamyl transferase

ICH International Conference on Harmonisation
IND Investigational New Drug

iPSP initial Pediatric Study Plan

ISE integrated summary of effectiveness
ISS integrated summary of safety

ITT intent to treat

LAD left anterior descending

MACE major adverse cardiovascular event
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Modified intent to treat

Narrowband ultraviolet B
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nonmelanoma skin cancer

Office of Computational Science

Office of Immunology and Inflammation
Office of Pharmaceutical Quality

Office of Surveillance and Epidemiology
Office of Scientific Investigation
pharmacodynamics

Probability Density Function
Patient-Focused Statistical Support
prescribing information
pharmacokinetics

postmarketing commitment
postmarketing requirement

per protocol

Pediatric Research Equity Act
patient-reported outcome

psoralen + ultraviolet A

preferred term

once daily

quality of life

risk evaluation and mitigation strategy
serious adverse event

statistical analysis plan

squamous cell carcinoma

supplemental New Drug Application
system organ class

Total Body Patient Global Impression of Change-Vitiligo
Total Body Physician Global Vitiligo Assessment
Vitiligo Area Scoring Index of total body
topical calcineurin inhibitors

topical corticosteroid

treatment emergent adverse event
Vitiligo Area Scoring Index

Vitiligo Noticeability Scale
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1 Executive Summary

1.1. Product Introduction

The Applicant of this supplemental new drug application (sNDA), Incyte Corporation, requests
approval of the product, OPZELURA (ruxolitinib) Cream, 1.5%, for the topical treatment of
vitiligo in adult and pediatric patients 12 years of age and older. OPZELURA has been approved
on September 21, 2021 for the “topical short-term and non-continuous chronic treatment of
mild to moderate atopic dermatitis in non-immunocompromised patients 12 years of age and
older whose disease is not adequately controlled with topical prescription therapies or when
those therapies are not advisable.” ?

OPZELURA contains the active ingredient, ruxolitinib (15 mg, in 19.8 mg of ruxolitinib
phosphate) in a cream base with excipients including cetyl alcohol, dimethicone 350, edetate
disodium, glyceryl stearate SE, light mineral oil, medium chain triglycerides, methylparaben,
phenoxyethanol, polyethylene glycol 200, polysorbate 20, propylene glycol, propylparaben,
stearyl alcohol, purified water, white petrolatum, and xanthan gum.

OPZELURA'’s active ingredient, ruxolitinib, was first approved in the U.S. on November 16, 2011
in the form of oral tablets with the proprietary name JAKAFI under NDA 202192 for the
treatment of myelofibrosis. JAKAFI’s current indications include myelofibrosis, polycythemia
vera, acute and chronic graft-versus-host diseases.

Ruxolitinib inhibits Janus kinase (JAK) 1 and JAK2, enzymes mediating the signaling of cytokines
and growth factors important for hematopoiesis and immune function. However, the relevance
of inhibition of specific JAK enzymes to the therapeutic effectiveness of OPZELURA is not
known. For use in vitiligo, the Applicant stipulates that based on studies showing that
melanocytes from patients with vitiligo are more vulnerable to stress, and that stressed
melanocytes may release inflammatory signals activating innate immunity, then the oxidative
stress, cell damage, and cytokines secreted from innate immune cells trigger CXCL10 release by
skin cells. This recruits CD8* T cells to the site for activation and production of interferon-
gamma (IFNy) and other inflammatory mediators to target and destroy melanocytes. JAK
inhibition with ruxolitinib may be a strategy for treating vitiligo by interfering IFNy signaling
which utilizes the JAK-STAT pathway. Also, targeting the local immune response with a topical
ruxolitinib product can be a directed therapy to minimize systemic adverse effects.?

1.2. Conclusions on the Substantial Evidence of Effectiveness

The Applicant provided substantial evidence of effectiveness from two adequate and well-
controlled phase 3 trials of ruxolitinib cream, 1.5% twice daily in the treatment of
nonsegmental vitiligo in adult and pediatric patients 12 years of age and older (Studies 306 and
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307), with approximately 11% of subjects being 12 to 17 years of age. The dose for these
studies had been chosen based on a phase 2 trial on 157 adults 18 to 75 years of age which
included arms for 4 dose strengths of ruxolitinib cream (0.15% QD, 0.5% QD, 1.5% QD, or 1.5%
BID) and vehicle cream BID in a 24-week, double-blind, vehicle-controlled treatment period for
evaluation of efficacy (Study 211).

The two phase 3 studies enrolled 673 subjects with nonsegmental vitiligo covering up to 10%
body surface area (BSA) and minimum depigmentation involvement of at least 0.5% BSA on the
face and at least 3% BSA on nonfacial areas, and followed the subjects for 52 weeks. In the first
24 weeks, subjects were randomized 2:1 to ruxolitinib or vehicle. From Weeks 24 to 52, all
subjects were treated with ruxolitinib. Efficacy was assessed by the investigator using the
Vitiligo Area Scoring Index on the face (F-VASI) and total body (T-VASI) scales. The VASI has two
components: percent body surface area (BSA) of vitiligo involvement for each vitiligo site and
the “degree of depigmentation” for each vitiligo site, estimated to the nearest of the following
percentages: 0%, 10%, 25%, 50%, 75%, 90%, or 100%. The VASI is then derived by multiplying
the percent BSA involvement with vitiligo by the percentage of affected skin for each site and
summing all values together.”

The primary endpoint, defined as at least a 75% reduction in F-VASI (F-VASI 75) from baseline to
Week 24, was statistically significant in both studies. The results for F-VASI 75 at Week 24 were
consistent across subgroups and plausible assumptions for missing data handling.

e Study 306: 29.9% vs. 7.5% (ruxolitinib vs. vehicle; p<0.0001)

e Study 307:29.9% vs. 12.9% (ruxolitinib vs. vehicle; p=0.0021)

The results for the key secondary endpoints were also statistically significant in both studies
under the multiplicity control scheme. The key secondary endpoints included at least a 50%
reduction in F-VASI from baseline to Week 24 (F-VASI 50), at least a 90% reduction in F-VASI
from baseline to Week 24 (F-VASI 90), at least a 50% reduction in T-VASI from baseline to Week
24 (T-VASI 50), response on the patient-reported Vitiligo Noticeability Scale at Week 24, and
percent change in facial BSA from baseline to Week 24.

While the primary endpoint and the majority of key secondary endpoints evaluated vitiligo on
the face, one of the key secondary endpoints evaluated vitiligo on the total body (T-VASI 50 at
Week 24). This key secondary endpoint was statistically significant. Although there are concerns
that a 50% improvement on T-VASI may not be clinically meaningful, quantitative anchor-based
analyses and exit interview data from the phase 3 trials lend support to its being clinically
meaningful. In addition, the findings from exploratory analyses of data over the 52-week
extension period demonstrated that the proportion of subjects treated with ruxolitinib with at

* “Degree of depigmentation” was an estimation of the area of depigmentation within the lesion being assessed
instead of the severity of pigment loss (see Figures 37 and 38). As such, both components of VASI are area-based,
i.e., (%BSA of lesion or region) x (estimated %area affected by depigmentation within the lesion or region) and
would not address the degree of pigment loss.
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least 75% improvement of vitiligo on the total body (T-VASI 75) continued to increase through
Week 52. Even though subjects on the control arm were treated with 24 weeks of vehicle
followed by 28 weeks of ruxolitinib rather than continuous vehicle treatment, treatment effects
for T-VASI 75 at Week 52 of 9.6% (20.3% vs. 10.8%, p=0.0675) in Study 306 and 10.8% (20.7%
vs. 9.9%, p=0.0240) in Study 307 were observed. The observed effects would likely be larger if
the studies had been designed with a 52-week vehicle-controlled period. Together these
analyses indicate that ruxolitinib treatment has a clinically meaningful effect on total body
vitiligo over the 52-week treatment period.

Thus, the totality of evidence from the two Phase 3 trials supports the efficacy of ruxolitinib

cream, 1.5%, in the treatment of nonsegmental vitiligo in adult and pediatric patients 12 years
of age and older.
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1.3. Benefit-Risk Assessment

Benefit-Risk Summary and Assessment

Vitiligo is a chronic, acquired disorder of depigmentation. It may be psychosocially devastating and profoundly impact quality of life (QOL),
especially in pediatric patients during their emotional development.

Vitiligo can be segmental or nonsegmental. It embraces a complex process believed to involve the Janus kinase (JAK) pathway to destroy
melanocytes. Signaling disruption by JAK inhibitors such as ruxolitinib may have therapeutic potential.

Effectiveness

The Applicant provided evidence of effectiveness from two adequate and well-controlled trials of ruxolitinib cream, 1.5%, BID in the treatment
of nonsegmental vitiligo in patients 12 years of age and older (Studies 306, 307). In the first 24 weeks, subjects were randomized 2:1 to
ruxolitinib or vehicle. From Weeks 24 to 52, all were treated with ruxolitinib. Efficacy was assessed using the Vitiligo Area Scoring Index on the
face (F-VASI) and total body (T-VASI). VASI has two components: percent body surface area (BSA) of vitiligo involvement for each vitiligo site
and “degree of depigmentation” for the site, which is estimated to be 0%, 10%, 25%, 50%, 75%, 90%, or 100%. VASI is obtained by multiplying
these components for each site and summing all values together."

The primary endpoint, at least a 75% reduction in F-VASI (F-VASI 75) from baseline to Week 24, was statistically significant in both studies. F-
VASI 75 at Week 24 were consistent across subgroups and plausible assumptions for missing data handling.

e Study 306: 29.9% vs. 7.5% (ruxolitinib vs. vehicle; p<0.0001)

e Study 307:29.9% vs. 12.9% (ruxolitinib vs. vehicle; p=0.0021)

Results for key secondary endpoints were also statistically significant in both studies under the multiplicity control scheme. They include
improvements from baseline to Week 24 for:
e atleast 50% reduction in F-VASI (F-VASI 50),

T “Degree of depigmentation” was an estimation of the area of depigmentation within the lesion being assessed instead of the severity of pigment loss (see
Figures 37 and 38). As such, both components of VASI are area-based, i.e., (%BSA of lesion or region) x (estimated %area affected by depigmentation within the
lesion or region) and would not address the degree of pigment loss.
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at least 90% reduction in F-VASI (F-VASI 90),
at least 50% reduction in T-VASI (T-VASI 50),
percent change in facial BSA,

e response on Vitiligo Noticeability Scale (patient-reported).

Although T-VASI 50 at Week 24 was statistically significant, there were concerns that a 50% improvement may not be clinically meaningful.
However, quantitative anchor-based analyses and exit interview data from the phase 3 trials have lent support to its clinical meaningfulness.
Also, findings from exploratory analyses demonstrated that the proportion of subjects treated with ruxolitinib who showed 75% or greater
improvement (T-VASI 75) continued to increase through Week 52. Although subjects on the control arm were treated with 24 weeks of vehicle
followed by 28 weeks of ruxolitinib rather than continuous vehicle treatment, the observed treatment effects for T-VASI 75 at Week 52 were:

e Study 306 - 9.6% (20.3% vs. 10.8%, p=0.0675)

e Study 307 - 10.8% (20.7% vs. 9.9%, p=0.0240).
The observed effects would likely be larger if the studies had been designed with a 52-week vehicle-controlled period. Together, these analyses
indicate that ruxolitinib treatment has a clinically meaningful effect on total body vitiligo over the 52-week treatment period.

Thus, the totality of evidence from the two Phase 3 trials supports the efficacy of ruxolitinib cream, 1.5%, in the treatment of nonsegmental
vitiligo in adult and pediatric patients 12 years of age and older.

Safety

The Applicant conducted the primary safety analysis on Pool 1, which consisted of data of 673 subjects through the double-blind, vehicle-
controlled 24-week period in the phase 3 trials (306 and 307): 449 (67%) in the ruxolitinib 1.5% group and 224 (33%) in the vehicle group. A
total of 55 subjects were 12 to <18 years of age and received treatment with ruxolitinib 1.5% cream.

Of 767 subjects in the dtabase who applied ruxolitinib 1.5% cream BID, 589 had exposure to this dosing regimen for 224 weeks, 220 for 252
weeks, and 51 for 2104 weeks. These numbers exceed the minimum recommended for the 6-month and one-year timepoints in the
International Council for Harmonisation (ICH) E1A guideline. The average use of ruxolitinib cream, 1.5%, in the phase 3 studies was 31 gm/week
with application up to 10% of BSA for vitiligo lesions. As labeling will provide a dosing limit of 60 gm/week or 100 gm/2 weeks, a sufficient
safety margin for its use is anticipated.

Overall, 79 subjects (35.5%) in the vehicle group and 214 subjects (47.7%) in the ruxolitinib group experienced a treatment-emergent adverse
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event (TEAE). No deaths occurred in the development program. The overall incidence of serious adverse events (SAEs) was low: 1 subject
(0.4%) in the vehicle group; 8 subjects (1.8%) in the ruxolitinib group. There were only single reports of all SAEs, i.e., no one type of SAE was
reported in more than one subject. Investigators assessed all of the SAEs as not reasonably caused by ruxolitinib cream. There were other

factors that might predispose the subject to some of the SAEs. The pattern and occurrence of SAEs upon longer exposure raised no new safety
concerns.

TEAEs were most frequently reported in the Infections and Infestations system organ class (SOC), with 98 subjects (21.8%) in the ruxolitinib arm
and 37 (16.5%) in the vehicle arm, and nasopharyngitis being the most commonly reported TEAE in this SOC: vehicle with 5 subjects (2.2%), and
ruxolitinib with 19 (4.2%). Application site reactions (ASRs) were reported in 13 subjects (5.8%) in the vehicle group and 67 (14.9%) in the
ruxolitinib group. Application site acne was the most commonly reported ASR in the ruxolitinib group: vehicle with 2 subjects (0.9%) and
ruxolitinib with 26 (5.8%). The signal for application site acnhe was not observed in the clinical program for AD. An assessment of adverse events
of interest (relating to oral ruxolitinib or systemic JAK inhibitors for other indications) raised no new safety concerns. The applicant has
reported no TEAEs of MACE*.

In phase 3 studies, 11% of subjects were 12 to <18 years of age. The safety profile in adolescents was similar to that in adults. Their safety is
also supported by data in the AD trials. Additionally, ruxolitinib 1.5% cream will have safety labeling similar to that of other oral JAK inhibitors
to ensure prescriber awareness.

In conclusion, safety of ruxolitinib cream, 1.5%, in the treatment of vitiligo has been demonstrated in its development program.

¥ MACE: major adverse cardiovascular events - there were no agree-upon criteria of MACE and the Applicant has a list in Appendix B to the Clinical Summary of
Safety for Adverse Event of Interest for Oral JAK Inhibitors which includes MACE, but some of the events, according to the list, would not be considered MACE
unless death occurred. In the safety database, there are reports of arterial and venous thromboembolic events including coronary artery occlusion, thrombosis
in lower leg, transient ischemic attack, etc. (Module 2 Section 2.7, Clinical Summary of Safety Section 2.1.8.2.6.1). Despite being reported, these events were
not likely related to the use of ruxolitinib.
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Dimension

Evidence and Uncertainties

Conclusions and Reasons

Vitiligo is a chronic, acquired disorder of depigmentation that results
from a selective destruction of melanocytes. The two major phenotypes
are nonsegmental (NSV) and segmental (SV) vitiligo. NSV is the more
common form and is generally progressive, with lesions increasing in size
and number over time. SV tends to rapidly progress, and then
spontaneously stabilize. SV also tends to be more resistant to treatment.

The pathogenesis of vitiligo is not fully understood. A complex process
wherein stressed melanocytes release inflammatory mediators that
activate the innate immune system may be operative. This recruits
activated CD8+ T cells that secrete inflammatory mediators, including
interferon-gamma (IFNy) which utilizes the Janus kinase (JAK) pathway for
pathogenesis. Thus, JAK inhibition might have potential for treatment of
vitiligo, and on this basis the Applicant developed ruxolitinib cream for its
treatment.

The Applicant limited enrollment in their phase
3 studies to subjects with NSV, and the label
should reflect that this was the population
studied. Therefore, the indication statement
should specify that ruxolitinib 1.5% cream is
indicated for “the topical treatment of
nonsegmental vitiligo in adult and pediatric
patients 12 years of age and older with
nonsegmental vitiligo.” Safety and efficacy of
the product have not been established for
treatment of SV. Although the safety of
ruxolitinib 1.5% cream for SV would not be
expected to differ from that for NSV, the
treatment response could, as the biological
behaviors of NSV and SV differ.

Current pharmacologic treatments are off-label uses. Topical treatment
(corticosteroids and calcineurin inhibitors) is considered first-line therapy,
and may be used as monotherapy for small areas or when other
therapies are unavailable. Topical calcineurin inhibitors (tacrolimus and
pimecrolimus) may be selected as initial treatment for areas that are
particularly vulnerable to local adverse reactions related to TCS atrophy
e.g., face, intertriginous areas.

Phototherapy is indicated for more widespread disease, i.e., >5 to 10%
BSA or for rapidly spreading disease. When under 10% BSA involvement,
phototherapy may be considered for disseminated disease if topical
therapy is impractical, and may be considered for more limited disease if
topical therapy has been ineffective.

There is a clear unmet medical need, as there
are no approved pharmacologic therapies for
repigmentation of any form of vitiligo.

Approval of ruxolitinib 1.5% cream would
represent the first safe and effective
pharmacologic treatment for a repigmentation
of vitiligo indication.
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Dimension

Evidence and Uncertainties

Conclusions and Reasons

The Applicant has provided substantial evidence of effectiveness from two
adequate and well-controlled phase 3 trials of ruxolitinib cream, 1.5%, twice
daily in the treatment of NSV in adult and pediatric patients 12 years of age
and older.

The primary endpoint, defined as at least a 75% reduction in F-VASI (F-VASI
75) from baseline to Week 24, was statistically significant in both studies. The
results for F-VASI 75 at Week 24 were consistent across subgroups and
plausible assumptions for missing data handling.

e Study 306: 29.9% vs. 7.5% (ruxolitinib vs. vehicle; p<0.0001)

e Study 307:29.9% vs. 12.9% (ruxolitinib vs. vehicle; p=0.0021)

The results for the key secondary endpoints were also statistically significant
in both studies under the multiplicity control scheme. The key secondary
endpoints included at least a 50% reduction in F-VASI from baseline to Week
24 (F-VASI 50), at least a 90% reduction in F-VASI from baseline to Week 24
(F-VASI 90), at least a 50% reduction in T-VASI from baseline to Week 24 (T-
VASI 50), response on the patient-reported Vitiligo Noticeability Scale at
Week 24, and percent change in facial BSA from baseline to Week 24.

On exploratory analysis, reduction in T-VASI has been shown to consistently
increase across studies through Week 52 of ruxolitinib treatment, and when
compared to the control arm treated with 24 weeks of vehicle followed by 28
weeks of ruxolitinib rather than continuous vehicle treatment, the observed
treatment effects for T-VASI 75 at Week 52 were:

e Study 306 - 9.6% (20.3% vs. 10.8%, p=0.0675)

e Study 307 - 10.8% (20.7% vs. 9.9%, p=0.0240).
The observed effects would likely be larger if the studies had been designed

The data submitted from the two adequate
and well-controlled trials meet the
evidentiary standard for providing
substantial evidence of effectiveness.

The Applicant has established that ruxolitinib
1.5% cream is effective for treatment of

NSV of the face and total body areas in
patients 12 years and older under the
conditions of use evaluated in the clinical trials.
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Dimension Evidence and Uncertainties

Conclusions and Reasons

with a 52-week vehicle-controlled period. Together, these analyses indicate
that ruxolitinib treatment has a clinically meaningful effect on total body
vitiligo over the 52-week treatment period.

e Local skin reactions are a possibility with topical products. Application site
acne was the most common TEAE in ruxolitinib-treated subjects in the
vitiligo studies and seems likely to present in the postmarket setting.

e With sufficient systemic exposure, the safety profile could be similar to
that of oral ruxolitinib or other JAK inhibitors indicated for treatment of
inflammatory conditions, and the approved label for ruxolitinib cream
includes extensive discussion of safety in the context of systemic
exposure in the Warnings and Precautions section (as well as a Boxed
Warning). The likelihood of this degree of systemic exposure is unclear.

Prescription labeling, patient labeling and
routine pharmacovigilance activities are
considered adequate to manage the risks of
ruxolitinib 1.5% cream.
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1.4. Patient Experience Data
Patient Experience Data Relevant to this Application (check all that apply)
X The patient experience data that were submitted as part of Section of review
: the application include: where discussed, if
: applicable
XI  Clinical outcome assessment (COA) data, such as 7.1,15.4,15.5
X Patient reported outcome (PRO) 7.1,15.4,15.5
O Observer reported outcome (ObsRO)
X Clinician reported outcome (ClinRO) 7.1,15.4,15.5
0 Performance outcome (PerfO)
X Qualitative studies (e.g., individual patient/caregiver 7.1
interviews, focus group interviews, expert interviews,
Delphi Panel, etc.)
0O Patient-focused drug development or other stakeholder
meeting summary reports
0o Observational survey studies designed to capture
patient experience data
0 i Natural history studies
0 Patient preference studies (e.g., submitted studies or
scientific publications)
O Other: (Please specify):
X Patient experience data that were not submitted in the application, but were
considered in this review:
X' Input informed from participation in meetings with 2.1
patient stakeholders
XI  Ppatient-focused drug development or other stakeholder | 2.1
meeting summary reports
O  Observational survey studies designed to capture patient
experience data
0 Other: (Please specify):
0 Patient experience data was not submitted as part of this application.
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2 Therapeutic Context

2.1. Analysis of Condition

Introduction

Vitiligo is a chronic, acquired disorder of depigmentation that results from a selective
destruction of melanocytes.>*° Classic lesions are stark or milky white, sharply-demarcated,
nonscaly macules on the skin and/or mucous membranes. Hairs in affected areas may also be
depigmented (leukotrichia). Lesions are generally asymptomatic, but may occasionally be
pruritic.® It may be psychosocially devastating®, significantly impacting self-esteem and self
perception® and profoundly impacting the overall quality of life (QOL).” Affected individuals
may frequently experience feelings of worry, anger, shame, and depression. Some patients
may limit their social outings because of the risk of sunburn or limit activities that may involve
exposure of skin.” Children and adolescents experience the disease during their emotional
development and, for adolescents, this coincides with the period of development of identity.
The disease may impact friendships, schoolwork, and patients may be subjected to bullying.®

Epidemiology

Vitiligo is estimated to affect 0.5% to 2% of the population worldwide® and occurs in males and
females with equal frequency.* The rates of occurrence do not differ by skin type or race.’
Onset is before the age of 20 years in approximately 50% of individuals.>'* However, it can
present at any age.>* Vitiligo may cluster in families, with up to 30% of patients having an
affected family member.1?

Etiology and Pathogenesis

The pathogenesis is not entirely understood, and several mechanisms have been proposed,
including genetic susceptibility, autoimmunity (involving cytotoxic T cells),>*3'* and
oxidative/cellular stress.'"*> Melanocytes from patients with vitiligo are more vulnerable to
oxidative stress compared to melanocytes from those without the disease.? This vulnerability
may relate to a genetic inability to adequately handle stresses related to normal cellular
functions (e.g., melanogenesis) or certain environmental exposures (e.g., injury or chemicals). 3
The “neural hypothesis” posits that the nervous system may play some role in the
pathogenesis,'® and this theory has been suggested as underlying the band-like presentation of
segmental vitiligo. Under the neural hypothesis, nerve endings near melanocytes may secrete a
neurochemical medicator that is cytotoxic to melanocytes.'®> However, the prevailing theory on
causation is autoimmunity, principally because of the autoimmune comorbidities, as further
discussed below.>*® First-degree relatives of patients with vitiligo also have a higher prevalence
of many of the same autoimmune diseases, which suggests a general genetic predisposition to
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autoimmunity.!” However, no one mechanism may be causative, and, the “convergence theory”
or “integrated theory” proposes that several mechanisms may work in concert to effect
melanocyte destruction.>*3

Melanocytes are not limited to the skin and may also be found in the eye (uveal tract, retinal
pigment epithelium) and ear (membranous labyrinth of the inner ear).*” Additionally, vitiligo
pathogenic processes are not specific to melanocytes in the skin; there may be systemic
destruction of melanocytes.* Affected melanocytes may result in clinical dysfunction of the
corresponding organs,!” and there is a known association between vitiligo and uveitis.*
Approximately 12.5-18.9% of patients with vitiligo have been reported to have sensorineural
hearing loss,*® mainly involving the high frequency and making it subclinical for most.'° Bilateral
cochlear dysfunction is reported as being common in patients with nonsegmental and
segmental vitiligo.'®

Clinical Features

The 2 major phenotypes are nonsegmental and segmental. These may have different
pathophysiological bases® and may be considered distinct entities because of the many clinical
differences.?’ Rarely, however, a patient may present with both types, a presentation termed
“mixed vitiligo.”?!

Nonsegmental vitiligo is most common, representing nearly 85 to 90% of all cases.!! It generally
presents as bilateral, symmetrical lesions. While unpredictable in its course,?® it is generally
progressive, with lesions increasing in size and number.'’ The course may be marked by long
periods of quiescence, then periods of extension of lesions.?? Some patients experience an
“acceleration phase” of rapid progression in a span of weeks to months.? Additionally, patients
may display the Koebner phenomenon, wherein new lesions develop at sites of, and in the
pattern of, trauma.'’ Spontaneous repigmentation has been reported, but this is thought to be
uncommon.??>2 There are several subtypes, including:
e focal (small, stable macules in random distribution),*3
e acrofacial (typically limited to head/face, hands, feet),>'’
e mucosal (involves oral and/or genital mucosae in isolation or in the setting of more
extensive disease),**3
e generalized (widespread, bilaterally distributed macules or patches),'* and
e universal (or universalis) is near complete depigmentation, involving 80-90% of body
surface area.>*3

Segmental vitiligo classically presents unilaterally, often in a linear or band pattern.? Lesions
typically show rapid progression during the initial 6 months to 2 years then spontaneously
stabilize.’>” However, it is generally not dermatomally oriented, and to describe it as having a
“dermatomal distribution” may be inaccurate.?® Rarely, lesions may spread after years of
quiescence.? It is reported to occur in 10% to 15% of patients with vitiligo.2® Approximately 87%
of cases occur before the age of 30 years and before the age of 10 years in approximately 41%.3
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Leukotrichia is a frequent association and develops rapidly.!” Segmental vitiligo tends to be
more resistant to treatment,'>’ relative to other vitiligo variants. This may relate to the
leukotrichia, which limits the potential for repigmentation due to the absence of melanocyte
reservoirs in the hair follicles which source the repigmentation.” However, in the early stages,
segmental vitiligo may potentially respond to the medical therapies and narrowband UVB
treatment discussed in Section 2.2.3

Comment: In their phase 3 studies, the Applicant required that subjects have pigmented hairs
on the face, but this requirement was not in place for other sites. It is not clear whether this may
have (negatively) impacted outcomes for non-facial sites.

“Vitiligo” is generally used to refer to all forms of vitiligo. However, “vitiligo” has been proposed
as an umbrella term to represent all forms of nonsegmental vitiligo.>*3 In their clinical trials, the
Applicant limited enrollment to subjects with nonsegmental vitiligo. In discussion of the clinical
development program for ruxolitinib cream, “vitiligo” in this review refers to nonsegmental
vitiligo, the Applicant’s study population. However, the label should specify the population
studied, subjects with nonsegmental vitiligo, as this was the population for whom efficacy and
safety were established.

Diagnosis

Irrespective of subtype, vitiligo is usually clinically diagnosed.'*'’ The diagnosis may be aided by
examination under Wood'’s lamp,**’a hand-held device that emits ultraviolet A (UVA).?2
Wood’s lamp examination may aid in the diagnosis by enhancing the starkness of the
depigmentation, as lesions emit a blue-white fluorescence.'* Wood’s lamp examination may
also reveal areas that are not clinically apparent.?? Dermoscopy may facilitate differentiation of
vitiligo from other disorders of depigmentation and may be helpful in assessing disease
activity.3

Histology

Melanocytes are absent (or nearly so) in vitiligo lesions.'” In the central region of a lesion, there
is a total absence of melanin and melanocytes in the epidermis.*3In early lesions, an interface
dermatitis of CD8+ cytotoxic lymphocytes may be observed, with penetration into the
epidermis near the melanocytes.!’ Perivascular and perifollicular lymphocytic infiltrates may be
noted at the advancing border of the lesions.'*'” The absence of melanocytes in a lesion can be
assessed noninvasively by in vivo confocal microscopy.*3

Disease Associations

Vitiligo can be associated with numerous other autoimmune diseases. Thyroid disease
(Hashimoto thyroiditis, Graves disease)'? is the most common association.?'” Other
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associations include type 1 diabetes mellitus, pernicious anemia, Addision’s disease and
alopecia areata.'?'® Additional associations include rheumatoid arthritis, and systemic lupus
erythematous.1®

The Voice of the Patient Report for the Patient-Focused Drug Development Meeting on
Vitiligo

The U.S. Food and Drug Administration (FDA) held a public meeting on 03/08/2021 to hear
perspectives on vitiligo from patients, caregivers, and other patient representatives. The FDA
sought their perspectives on the most relevant symptoms of vitiligo and on current treatment
approaches. A Voice of the Patient?® report was issued in 12/2021 and summarized the input
from meeting participants. The report presents key themes from the meeting as including:

e Participants described depigmentation and skin sensitivity as the most burdensome
aspects of their vitiligo. Vitiligo is more than a cosmetic condition; it has debilitating
physical and emotional impacts.

e Vitiligo has a severe emotional impact on daily life. The disease has caused anxiety,
depression, suicidal ideation, a loss of identity and decreased self-confidence. The
disease impacts the relationships, working, attending school, and participation in social
events.

e Participants described their experiences with therapies, dietary modifications, and
corrective cosmetics. They emphasized the need for a long-lasting treatment option that
could offer permanent repigmentation. They identified the need for cost- and time-
effective treatment options that could be conveniently administered at home.

Additional perspectives included:

e Some described the fear associated with the unpredictability of the disease course.

e The tedious and time-consuming nature of current therapies is a primary reason for
discontinuing treatment. Additionally, the cost of treatment is a key concern.

e Some expressed a willingness to accept side effects of a treatment with promising
results.

e “Most” participants expressed that their face was the most important area when
considering treatment.

Comment: Many of the expressed sentiments appear to be consistent with information in the
literature.
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2.2. Analysis of Current Treatment Options

Treatment of vitiligo has been described as “one of the most difficult dermatological
challenges.”*® There are no approved pharmacologic therapies for repigmentation of vitiligo.

The only approved therapy with an indication for vitiligo patients is Benoquin® (monobenzone)
Cream, 20% (NDA 008173; approved 11/10/1952). It is not an agent for repigmentation, but is
indicated for “final depigmentation in extensive vitiligo,” and is to be “applied topically to
permanently depigment normal skin surrounding vitiliginous lesions in patients with
disseminated (greater than 50 percent of body surface area) idiopathic vitiligo.”%> Per the most
recent annual report (submitted 01/07/2022), “Benoquin (monobenzone) Cream Structured
Product Labeling (SPL) is no longer available since the product is not currently manufactured or
distributed and has been de-listed.”

Important factors to consider in determining a treatment approach include the disease
subtype, extent of affected body surface area (BSA), and the disease’s impact on the QOL.13%3
Other factors to consider include skin phototype'? and the patient’s assessment of the risk-
benefit calculus.?® Repigmentation presents in a perifollicular pattern or begins from the
lesional edges.'® Most treatments are time intensive,'3 and responses are typically slow to
present.!?

Topical

Topical treatment (corticosteroids and calcineurin inhibitors) is considered first-line
therapy®'323 and may be used as monotherapy for small areas or when other therapies are
unavailable.?® Topical treatment should be discontinued if signs of repigmentation are not
apparent after 3 to 4 months of treatment.2®

Factors to consider in selection of the potency of the topical corticosteroid (TCS) include the
location(s) of the lesions to be treated and the age of the patient.?> TCS are used in various
regimens, which may include directed interruptions of use.>>23 Labels for TCS describe
numerous potential local and systemic adverse reactions. Listed local potential adverse
reactions include atrophy, striae, telangiectasias, burning, itching, and irritation. Hypothalamic
pituitary- adrenal (HPA) axis suppression is a potential systemic adverse reaction that is
described in product labels. Discontinuous use (e.g., use every other week) may decrease the
risk of treatment-related adverse effects.>?3

Topical calcineurin inhibitors (TCl), tacrolimus and pimecrolimus, may be selected as initial
treatment for areas that are particularly vulnerable to local adverse reactions related to TCS
atrophy e.g., face, intertriginous areas.?” They may be particularly effective for treatment of
vitiligo on the face.’? TCI may also be used on an alternate schedule with TCS i.e., on those days
when the TCS are not being used.?? The labels for TCl include a Boxed Warning that advises that
the safety of their long-term use has not been established and that advises against continuous
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long-term use.?82° Additionally, the Boxed Warning advises that use should be limited to areas
affected by atopic dermatitis (AD), the indicated population.?®2° The Boxed Warning describes
that rare cases of malignancy (e.g., skin and lymphoma) have been reported in patients treated
with topical calcineurin inhibitors; a causal relationship has not been established.?®2° Both
labels include Warnings and/or Precautions regarding bacterial and viral skin infections and
avoidance of sunlight, even when product is not on the skin. 282°

When optimal repigmentation has been achieved, TCS or TCl can be tapered and
discontinued.?’ If used for maintenance, these products can be used intermittently e.g., twice
weekly.?” TCS and TCI may be used in combination with phototherapy, if the response to
phototherapy alone has not been satisfactory.!,?3

Vitamin D analogs such as calcipotriene have been used for treatment of vitiligo, mostly with
other treatments, usually phototherapy.?? Calcipotriene is ineffective as monotherapy, and
such use is not recommended.??2

Systemic

Systemic corticosteroids may be administered to stabilize rapidly progressive disease®>?’i.e.,
lesions that are progressing over weeks to months.?” For disease stabilization, systemic
corticosteroids may be dosed by different regimens and administered by different routes (oral
or intramuscular).?” A minipulse regimen may be considered for disease stabilization.'3*>
Minipusle therapy is the discontinuous use of suprapharmacologic doses of oral corticosteroids,
usually administered with other treatments.?

There are limited data regarding the use of other systemic immunosuppressants and biologics
for treatment of vitiligo.?

Phototherapy

Phototherapy is indicated for widespread disease, i.e., > 5 to 10% BSA or for disease that is
rapidly spreading.?® For disseminated disease of less than 10% BSA involvement, phototherapy
may also be considered, as topical therapy may be impractical with this presentation.'®
Additionally, phototherapy may be considered for more limited disease (< 10%) when topical
therapy has been ineffective.?’” Treatment courses span over several months.

The 3 types of phototherapy that are used for treatment of vitiligo are discussed below.

e Narrowband (NB-UVB)

NB-UVB involves use of ultraviolet lamps with peak emission at 311 nm.13° Because of its good
safety profile, including the lack of systemic toxicity, NB-UVB may be considered first-line
treatment in children and adults with widespread disease.'*3?7 |t is administered 2 or 3 times
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weekly. Treatment may be discontinued in the absence of any repigmentation after 3 months
of treatment®3! or with a poor response (< 25%) after 6 months of treatment.3° Approximately
9 months of treatment is typically necessary for maximal repigmentation.'*'2 However, it may
take 12 to 24 months of continuous treatment to achieve maximal repigmentation.3! The best
results are obtained on the face, then the trunk and limbs.!! The average treatment period is 9
to 12 months, and if patients are continuing to repigment, treatment may be continued up to
24 months or 200 sessions before tapering treatment.?” However, there is no consensus on the
ideal duration of treatment.3° If maintenance therapy is needed, sessions may be administered
intermittently e.g., a session every other week. However, some authors do not recommend
maintenance irradiation.3! TCS or TCI may be used intermittently with NB-UVB.?’

e Targeted Phototherapy

Monochromatic excimer light (lasers or lamps with emission at 308 nm) is used for targeted
UVB therapy for localized or limited disease.>!® This targeted approach lowers the cumulative
UVB dose and avoids treatment exposure to unaffected areas.'>*3 It may be as effective as NB-
UVB and may work more rapidly.*> However, it may not stabilize disease, as treatment is
directed only at affected sites.?

e Psoralen plus UVA

Psoralen, a photosensitizing agent, plus UVA light (320-400 nm) constitutes a
photochemotherapy known by the acronym “PUVA.” It was the first phototherapy treatment
for vitiligo. However, it is used less often now due to an increased risk of skin cancer,
compliance issues (e.g., requires post-treatment eye protection against phototoxicity), and side
effects (e.g., Gl distress).?® Treatment should be continued for at least 6 months before a
determination of unresponsiveness is made, and continuous treatment of 12 to 24 months may
be required for maximal repigmentation.3! Current practices generally favor NB-UVB, which is
considered first-line therapy for widespread, progressive disease because it is more effective
than PUVA and has a relative better safety profile.??’

Surgical Therapies

Broadly, surgical procedures involve the transplantation of melanocytes from pigmented areas
to vitiliginous areas.?”:3! Surgical approaches may be considerations for patients with stable
segmental vitiligo or patients with nonsegmental vitiligo that has been unresponsive to other
therapies and has been stable for at least 1 year and who have no history of the Koebner
phenomenon.?3! Disease may be considered to be stable if there have been no new or
expanding lesions over a 6 month to 2 year period.?3

Tissue grafts involve the transplanting of solid tissue from a donor site to a recipient site in a 1:
1 ratio?? and include the following procedures:
30
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e With the punch technique, grafts are obtained from pigmented areas by minipunch
biopsy (1 to 1.5 mm),?® and the graft is inserted into a wound of corresponding size
created by punches at the recipient site.* It is the simplest and least expensive surgical
method.*3!

e Suction blister epidermal grafting? or blister grafting® involves creation of a blister at a
donor site of unaffected skin.*?3 The blister roof from the clinically normal, pigmented
site is then grafted onto an abraded surface at the recipient, vitiliginous site.?®

e Cellular grafts involve the creation of a cellular suspension containing keratinocytes and
melanocytes from a skin graft.#233! These suspensions are either cultured or
noncultered.3?3 Unlike the tissue graft techniques, cellular grafts may allow for
treatment of larger areas. However, processing procedures are more complex!*?3and
more expensive than tissue grafts.?3

Camouflage

Camouflage techniques can be very effective for covering affected areas. Highly-pigmented
creams are waterproof and applied daily.1%?3 Self-tanning products are also waterproof and
provide coverage that may last for several days.?>3! The most commonly used self-tanning
agent is dihydroxyacetone, a brown dye.'*2 Some patients may have tattoos placed on
vitiliginous areas.?> However, risks of this approach include poor matching of pigment to native
skin color, infection, and progression of the lesion beyond the tattooed area.?3 Also, oxidation
of tattoo pigment may result in additional dyschromia.?’

Sunscreen

Because of the vulnerability of the affected areas, patients should avoid the sun during peak
hours and use broad-spectrum sunscreen daily [depending on the area(s) of involvement].?%26

Differences in Treatment Responses

There is regional anatomic variation in the likelihood of a response that does not relate to the
treatment modality.? Generally, the best treatment outcomes are reported for the face.
Regarding the likelihood of a response, the prognosis for the face has been deemed “excellent,”
the hands and feet may respond in 10 to 20% of patients, and the response of truncal lesions is
“intermediate” (to the face and hands and feet).?? Similarly, Taieb et al. described that the best
treatment responses are seen on the face, then the trunk and limbs.!! Acral lesions are
notoriously difficult to treat.?’ Typically, patients are assessed for signs of a treatment response
3 to 6 months after treatment initiation.?’ Indications of a response may be seen 8 to 12 weeks
after treatment has begun, characteristically presenting as perifollicular repigimentation.®®
Nicolaidou found that 34.4% of patients achieved cosmetically acceptable results on the face
after a mean time of 6 +/- 3.3 months of UVB treatment, while this was true for lesions on the
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body of 7.4% of patients after a mean treatment time of 9.2 +/- 3 months of treatment.3? Yones
et al. allowed approximately 4 months of phototherapy before making a determination of
absence of improvement.33

3 Regulatory Background

3.1. U.S. Regulatory Actions and Marketing History

On 09/21/2021, ruxolitinib cream, 1.5% was approved for the topical short-term and non-
continuous chronic treatment of mild to moderate atopic dermatitis in non-
immunocompromised patients 12 years of age and older whose disease is not adequately
controlled with topical prescription therapies or when those therapies are not advisable. It is
currently marketed for this indication under the tradename “Opzelura.”

Ruxolitinib is also currently marketed in tablet dosage forms for oral administration under the
tradename Jakafi®. Jakafi® was approved on 11/16/2011 under NDA 202192, and Incyte is the
owner of that NDA. Jakafi® is approved for the following indications:

e treatment of intermediate or high-risk myelofibrosis (MF), including primary MF, post-
polycythemia vera MF and post-essential thrombocythemia MF in adults.

e treatment of polycythemia vera (PV) in adults who have had an inadequate response to
or are intolerant of hydroxyurea.

e treatment of steroid-refractory acute graft-versus-host disease (aGVHD) in adult and
pediatric patients 12 years and older.

e treatment of chronic graft-versus-host disease (cGVHD) after failure of one or two lines
of systemic therapy in adult and pediatric patients 12 years and older.

3.2. Summary of Presubmission/Submission Regulatory Activity

The Applicant discussed the development program with the Agency at milestone meetings, as
discussed below.

End-of-Phase 2 Meeting (05/01/2019)

Comments/Discussion included the following:
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Lesions on the face may be more treatment responsive and may drive outcomes for
total body endpoints, e.g., T-VASI, since total body endpoints may consider the disease
in toto.

The sponsor inquired about the acceptability of pursuing an indication of vitiligo of the
face. The Agency responded that this would be acceptable.

The minimum extent of BSA involvement should be sufficiently large to allow a
meaningful assessment of efficacy.

The requirement for pigmented hair within the vitiligo lesion on the face, but not for
other sites, could favor positive outcomes for the face.

The patient assessment(s) may be as important as the objective assessment. The
Agency encouraged the Sponsor to engage patients and patient advocacy groups to
obtain their perspectives on the extent of repigmentation that would be clinically
meaningful.

The available (limited) literature suggests reliability and validity of the VASI. However,
limitations of studies in the literature included small sample size and assessment of only
one type of validity®. Therefore, the Division recommended that the Applicant use their
phase 2 data to support the reliability, validity, and score interpretability of the VASI.
The Division noted that the VASI uses a calculated total score, (arithmetic sum of the
product of degree of depigmentation and percentage of affected skin for each vitiligo
involvement site), which may make scores difficult to interpret and describe clinical
benefit (i.e., translate into meaningful labeling). Meaningful interpretability of scores in
this instrument will be important (e.g., what does a score represent and how will it be
translated for labeling), as well as what constitutes a meaningful improvement in scores.

Repigmentation outcomes for site-specific endpoints e.g., “Face-VASI” may not be
adequate for establishing efficacy for vitiligo in the broader sense, as site-specific
responses may not be generalizable to other affected sites.

The phase 3 trials can be designed to establish efficacy for the total body with the
option to establish efficacy for the face only. If the Applicant chooses to pursue an

% The literature cited by Applicant (Hamzavi |, Jain H, McLean D, Shapiro J, Zeng H, Lui H. Arch Dermatol
2004;140:677-683) for VASI validation used photographic assessment and is different from that in the Incyte
studies with direct visual assessment. Importantly, the study included assessment of hand, upper extremities
(excluding hands), trunk, feet and lower extremities (excluding feet) but not head and neck or face and thus does
not support VASI evaluation of face. In addition, the phase 3 trials implemented use of VASI as the Applicant
deferred addressing the COA recommendations for validation. The phase 3 VASI results were part of the data used
for validation after completion of pivotal studies.
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efficacy endpoint involving the face only, the indication would reflect this limitation. In
this case, the Agency would expect total body involvement to be recorded at baseline,
treatment should include all involved areas and total body response should be
evaluated as well. Minimum enrollment criteria on an acceptable vitiligo disease
severity scale should be prespecified in the protocol for the indication (face versus total
body) that the Applicant would be seeking.

e A VASI50 response, irrespective of the body site, may not represent clinically meaningful
improvement, particularly with extensive disease, as it means that 50% of depigmented
skin may persist at efficacy assessment. Although improved, responders may remain
significantly disfigured at efficacy assessment.

e After assessment of the validity and reliability of the scale, the Applicant may investigate
the appropriate threshold level on the VASI score and how it correlates with a
meaningful change of the investigator and patient scales (e.g., anchor based analyses),
as well as patient input from their exit interview study. The Agency recommended that
the Applicant submit the discussion guide and interview transcripts for the exit
interview study and publications that support the patient experience of vitiligo.

e A 30-day posttreatment follow-up period was not of sufficient duration to adequately
assess the durability of effect (repigmentation). The Agency requested that the
Applicant propose a longer posttreatment follow-up duration, to permit meaningful
assessment of durability of repigmentation. Also, the Applicant was requested to
address how they would assess maintenance treatment (which may differ from
treatment that induced the response).

Pre-sNDA (07/28/2021)

Comments/Discussion (information reiterated from the EOP2 is not repeated below):

e The topline data appeared sufficient to support an sNDA for the indication of vitiligo of
the face in patients 12 years of age and older. Support for a broader indication would be
a review issue. The Agency noted that the primary endpoint in both phase 3 trials was
the F-VASI75 at Week 24.

The Applicant indicated that they planned to seek the broad indication of vitiligo based on the
reported statistically significant findings for the T-VASI50. The Agency noted that the study was
designed, including power, for F-VASI75 and the indication is generally guided by the primary
endpoint for the clinical trials. T-VASI50 was a secondary endpoint, and the 50% improvement
from baseline may not be the appropriate threshold level for evaluating efficacy. As the clinical
trials were completed, discussion about an indication that differed from the primary endpoint
would be a review issue, and analysis of other threshold levels would be post-hoc.
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The Agency expressed concerns about the limited amount of long-term safety data that the
Applicant planned to provide, including the amount of data in adolescents, at the time of SNDA
submission, in light of the safety issues reported in association with JAK inhibitors. The Agency
did not specify any numbers for the safety database. During meeting discussion, the Agency
noted that the number of adolescents appeared to be too small to make a reasonable safety
evaluation for this age group. Additional safety data for adolescents would be helpful.

4 Significant Issues from Other Review Disciplines Pertinent to Clinical
Conclusions on Efficacy and Safety

4.1. Office of Scientific Investigations (0OSI)

From the Clinical Inspection Summary

OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS:

Incyte Corporation has submitted data from two phase-3 studies to the Agency in support of a
supplemental New Drug Application (NDA 215309-51) for ruxolitinib cream as a topical
treatment for vitiligo in patients 12 years of age and older. Three clinical investigators (Drs.
Feser, Rayhan, and Rkein) were selected for surveillance clinical inspections.

Based on these inspections, studies INCB18424-306 and INCB18424-307 appear to have been
adequately conducted, and the study data generated by the inspected entities appear
acceptable in support of the indication in this SNDA.

RESULTS (by Site)

1. Christina Feser, D.O.
1035 N. Highland Ave., Murfreesboro, TN 37130,
USA Study: INCB18424-306
Site Number: 603
Dates of Inspection: 2/9/2022-2/15/2022

This inspection was conducted on-site. At the time of the inspection, 25 subjects were
screened, 20 enrolled and 10 subjects finished the study. Primary efficacy data: Baseline
and week 24’s facial BSA and facial lesion’s depigmentation scores for the 20 enrolled
subjects were reviewed against source data, with no discrepancies. There was no
evidence of under- reporting of protocol deviations. The inspection revealed no
deficiencies with maintenance of the blind.

A concomitant, restricted medication for one participant was recorded, but not included
in the individual patient- level data line listings submitted to the Agency. The medication
was given over a 2 week period.
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Subject/(Arm) Concomitant Medication | Dates Notes
| not reported
gL Prednisone, “1 tab”, PO 02/14/2020- | Given for AE: sinusitis
(ruxolitinib 1.5%) | Daily 02/28/2020 | reportedon?2/14/2020-
2/28/2020; deemed
unlikely related to [P

Reviewer comment: The protocol considers less than 7 days’ use of oral corticosteroid for
nondermatologic reasons as a restricted medication and procedure, but makes no
determination of oral corticosteroid use for longer than 7 days for nondermatologic
reasons as either prohibited or restricted. Regardless, the medication should have been
included in reporting to FDA.

Except the finding described above, the inspection revealed adequate adherence to the
regulations and the investigational plan. Data from this site appear acceptable in support
of is NDA.

2. David Rayhan M.D.
17742 Beach Blvd, Ste 245, Huntington Beach, CA 92647, United States
Study: INCB18424-306
Site Number: 610
Dates of Inspection: 1/3/2022-1/5/2022

This inspection was conducted on-site. At the time of the inspection, 28 subjects were
screened and 17 enrolled into the study. There were no issues with the informed consent
process. Data for all 28 subjects were reviewed. Primary efficacy data: baseline and week
24’s facial BSA and facial lesion’s depigmentation scores were verified for all enrolled
subjects. There was no evidence of under-reporting of adverse events or under-reported
protocol deviations. The inspection revealed no deficiencies with maintenance of the
blind.

Overall, the inspection revealed adequate adherence to the regulations and the
investigational plan. Data from this site appear acceptable in support of this NDA.

3. Ali Rkein M.D.
1688 E. Boston St., Gilbert, AZ 85295, United States
Study: INCB18424-307
Site Number: 711
Dates of Inspection: 3/7/2022-3/10/2022

This inspection was conducted on-site. At the time of the inspection, 28 subjects were
screened and 17 enrolled into the study, with 9 subjects completing the study. 22
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subjects’ consents were reviewed, and primary efficacy data--baseline and week 24’s
facial BSA and facial lesion’s depigmentation scores ---for 7 subjects were verified against
source data. All primary efficacy endpoints were verifiable. There was no evidence of
under-reporting of adverse events or under-reported protocol deviations. The inspection
revealed no deficiencies with maintenance of the blind. There were no issues with the
informed consent process, or IP administration.

Overall, the inspection revealed adequate adherence to the regulations and the
investigational plan. Data from this site appear acceptable in support of this NDA.

4.2. Product Quality

Executive Summary:

This Efficacy supplement was submitted to NDA 215309 for Opzelura® (ruxolitinib) Cream,
1.5%, to provide for a new indication: the topical treatment of vitiligo in patients 12 years of
age and older.

No changes were proposed to the CMC-related sections of the labeling (Sections 3 Dosage
Forms and Strengths, 11 Description, 16 How Supplied/Storage and Handling) or to the carton
and container labels.”™

The Applicant has requested a Categorical Exclusion from the requirement for preparation of an
Environmental Assessment for the proposed change, which would result in increased usage of
the active moiety upon approval. The claim included an estimate of total annual usage of the
active ingredient from all products, and a calculation of the Estimated Introduction
Concentration (EIC) therefrom; the estimate falls well below the 1ppb action limit. The
Categorical Exclusion request is therefore granted.

Conclusions & Recommendations:
This supplement is recommended for approval.

Comments/Deficiencies to be Conveyed to Applicant:
None. Approval is recommended.

* There were no changes when the sNDA was submitted, but approval of a manufacturing supplement in April
2022 added a 100-gram tube of OPZELURA for marketing. Thus, labeling for the current supplement (S001) will be
adjusted to include the additional information about the 100-gram tube, including dosing limit with the 100-gram
tube (100 gm per 2 weeks) in the Dosage and Administration section of labeling and in the Medication Guide.
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5 Nonclinical Pharmacology/Toxicology

In this efficacy supplement the applicant provided additional in vitro pharmacology information
to support the development of OPZELURA Cream for the vitiligo indication. The applicant also
proposed minor labeling changes. This NDA efficacy supplement is approvable from a
pharmacology/toxicology perspective. There is no recommended nonclinical PMC/PMR for this
NDA supplement. Refer to the nonclinical review dated 02/18/2022 for detailed information.
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6 Clinical Pharmacology

6.1. Executive Summary

Ruxolitinib is a Janus kinase (JAK) inhibitor with selectivity for JAK1 and JAK2 isoforms.
Intracellular JAK signaling is known to be associated with STAT (signal transducers and
activators of transcription) signaling of cytokine receptors and modulation of gene expression.
Inflammatory cytokines such as IL-4, -13, and -22 involved in the pathogenesis of atopic
dermatitis are thought to be linked to the JAK/STAT pathway activation.

In 2021, ruxolitinib 1.5% cream (OPZELURA®) was approved for the topical treatment of short-
term and non-continuous chronic treatment of mild to moderate atopic dermatitis (AD) in non-
immunocompromised patients 12 years of age and older whose disease is not adequately
controlled with other topical prescription therapies or when those therapies are not advisable.
The approved dosing regimen for AD is application of a thin layer of ruxolitinib 1.5% cream
twice daily to affected areas of up to 20% body surface area. Do not use more than 60 grams
per week or100 grams per 2 weeks.

Under this supplemental NDA (sNDA), the Applicant has submitted data and study reports to
support topical ruxolitinib cream, 1.5%, to treat subjects with vitiligo in patients 12 years of age
and older. The proposed dosing regimen for the treatment of vitiligo is the application of a thin
layer of ruxolitinib 1.5% cream twice daily to affected areas of up to 10% body surface area.

To support this indication, the Applicant conducted a phase 2 dose-ranging study (INCB 18424-
211) and two pivotal Phase 3 studies (INCB 18424-306 and INCB 18424-307) to evaluate the
efficacy and safety of ruxolitinib cream, 1.5%, in patients 12 years and older with up to 10% BSA
involved with vitiligo. Trough level PK assessment of ruxolitinib in Phase 3 trials indicated that
plasma ruxolitinib Css generally increases with age, %BSA treated and application rate and
decreases with total BSA. The Applicant proposed to limit the BSA to 10% in the proposed label
which is reasonable as they have not studied higher % BSA in the Phase 3 trials.

Recommendation

The office of Clinical Pharmacology/Division of Inflammation and Immune Pharmacology finds
NDA 215309 S-001 acceptable.

PMC/PMR recommendation

None.
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6.2. Summary of Clinical Pharmacology Assessment
Pharmacology and Clinical Pharmacokinetics

Pharmacokinetics of ruxolitinib in phase 3 trials

Studies INCB 18424-306 (306) and INCB 18424-307 (307) were two identical, double-blind,
vehicle-controlled, randomized studies in subjects with nonsegmental vitiligo with > 0.5% F-
BSA, = 0.5 F-VASI, = 3% BSA on nonfacial areas, and = 3 T-VASI and with total body involved
vitiligo area (facial and nonfacial) not exceed 10% BSA.

During the double-blind, vehicle-controlled period, participants applied ruxolitinib 1.5% cream
BID or vehicle BID for 24 weeks. After completion of the Week 24 assessments, participants
were offered the opportunity to continue in the treatment extension period. Participants
initially randomized to vehicle were crossed over to active drug, and participants treated with
ruxolitinib cream received an additional 28 weeks of treatment with ruxolitinib 1.5% cream BID.

Trough plasma ruxolitinib concentrations for the pooled Phase 3 population were similar at
Weeks 4, 24, and 40 after treatment with ruxolitinib 1.5% cream BID, which indicates steady
state was reached at or before Week 4. Application of ruxolitinib 1.5% cream BID resulted in
mean (geometric mean, GCV%) Css (average of trough concentrations per participant) of 57 nM
(27.4 nM, 282%). Similar Css were observed for participants from Europe and North America,
for participants with Fitzpatrick scale Types | or Il and Types Ill, IV, V, or VI, and/or the
combination of geographic region and Fitzpatrick scale types. The Css for the age groups of 18
to < 65 years (n = 347) and = 65 years (n = 28) are comparable, although relatively lower Css
was observed for the age group of 12 to < 18 years (n = 54). The mean (geometric mean) topical
bioavailability for ruxolitinib cream in participants with vitiligo in this study was 9.72% (5.78%).
The extent of variability in estimated bioavailability was high: > 200% GCV overall.

Summary of safety in phase 3 trials (based on interim data with cutoff date 03/18/2021)

In both trials (306 and 307), there were no fatal TEAEs and no events that appeared to be
related to long-term treatment with ruxolitinib cream. Ruxolitinib cream was generally well-
tolerated in participants with vitiligo. In the primary analysis of the 24-week, vehicle-controlled,
double-blind (DB) period; application site acne was the most common TEAE among participants
who applied ruxolitinib 1.5% cream BID and was reported in more participants treated with
ruxolitinib cream than vehicle cream (5.8% in the ruxolitinib cream BID treatment group vs 0.9%
in the vehicle cream BID treatment group). Other common TEAEs in participants in the
ruxolitinib 1.5% cream BID treatment group (> 2%) included application site pruritus,
nasopharyngitis, headache, COVID-19, upper respiratory tract infection, and sinusitis; of these
events, application site acne, application site pruritus, and nasopharyngitis were reported more
frequently for the ruxolitinib 1.5% cream BID treatment group compared with the vehicle
cream treatment group (= 2.0% difference in incidence). The frequency of Grade 3 or higher
TEAEs, serious TEAEs, and TEAEs leading to study drug interruption or discontinuation was low
for all pooled populations. For additional details see Section 8 of this review.
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Metabolism of ruxolitinib

In vitro studies suggest that CYP3A4 is the major enzyme responsible for metabolism of
ruxolitinib. Ruxolitinib is the predominant entity in humans, representing approximately 60% of
the drug-related material in circulation following oral administration. Two major and active
metabolites were identified in the plasma of healthy participants, representing 25% and 11% of
the parent AUC. These 2 metabolites have one-fifth and one-half of the pharmacological
activity of ruxolitinib, respectively. The sum of all active metabolites contributes to 18% of the
overall PD of ruxolitinib when administered orally.

The metabolism of ruxolitinib was examined in plasma from participants with psoriasis topically
treated with ruxolitinib cream (0.5% QD, 1.0% QD, and 1.5% QD) for 12 weeks in study INCB
18424-203. Ruxolitinib was transdermally absorbed and underwent oxidative metabolism
consistent with metabolic pathways elucidated following oral administration of ruxolitinib in
humans. The parent molecule, ruxolitinib, was the predominant moiety detected in plasma.
Five metabolites identified in plasma, all of them mono-oxygenated species, had also been
found after oral dosing in humans and preclinical species and at levels of 10% to 25% of the
parent compound on at least 1 day during treatment. Trace-level metabolites with expected
abundances of less than 1% of parent ruxolitinib were also detected but were not reported.
Based on the low plasma concentrations following topical administration, no significant
pharmacological activity related to the metabolites is expected. Furthermore, the role of
metabolites towards efficacy of a topically administered product is not very well understood at
this time. In the original ruxolitinib cream approval, based on the evidence collected from study
INCB 18424-203, the Applicant obtained agreement from the Agency on not conducting
metabolite assessments in the maximum usage study (MUsT) in participants with AD.

Drug interaction of ruxolitinib

Results from in vitro drug-drug interaction (DDI) studies suggest that ruxolitinib cream, 1.5%,
does not inhibit or induce CYP Enzymes and it did not inhibit drug transporters. Hence the
effect of ruxolitinib on other drugs due to drug interactions is unlikely.

Since ruxolitinib is a substrate of CYP3A4, this product will be labeled to avoid concomitant use
with strong inhibitors of CYP3A4.

Dosing in subjects with renal or hepatic impairment

Since the %BSA treated in the approved labeling will be limited to not more than 10% and the
systemic exposure in subjects that would use the product as per the approved labeling is
expected to be lower than the lowest oral dose of 5 mg, no specific dosing recommendation is
being proposed for subjects with renal or hepatic impairment.
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General Dosing and Therapeutic Individualization

General Dosing

The proposed dosing regimen is to apply a thin layer of ruxolitinib cream 1.5% twice daily to
affected areas via topical route to a body surface area of not more than 10%. Do not use more
than 60 grams per week or 100 grams per 2 weeks.

Therapeutic Individualization
The Applicant has not proposed any therapeutic individualization. The available clinical
pharmacology information does not warrant a need for therapeutic individualization.

Outstanding Issues
None.

6.3. Comprehensive Clinical Pharmacology Review
General Pharmacology and Pharmacokinetic Characteristics

Phase 3 trials:

Studies INCB 18424-306 (306) and INCB 18424-307 (307) were two identical, double-blind,
vehicle-controlled, randomized studies of subjects with nonsegmental vitiligo with > 0.5% F-
BSA, = 0.5 F-VASI, = 3% BSA on nonfacial areas, and = 3 T-VASI and with total body involved
vitiligo area (facial and nonfacial) not exceed 10% BSA. Participants were stratified by region
(North America or Europe) and skin type (Fitzpatrick scale Type | or Il vs Type llI, IV, V, or VI).
The PK population includes 429 participants (214 and 215 in Studies INCB 18424-306 and INCB
18424-307, respectively) in the double-blind, vehicle-controlled period and 290 participants
(147 and 143 in Studies INCB 18424-306 and INCB 18424-307, respectively) in the treatment
extension period.

During the double-blind, vehicle-controlled period, participants applied ruxolitinib 1.5% cream
BID or vehicle BID for 24 weeks to depigmented areas only on the face and body up to 10%
total BSA. Participants were instructed to continue treating depigmented areas identified for
treatment at baseline even if the area began to improve or fully repigmented. After completion
of the Week 24 assessments, participants were offered the opportunity to continue in the
treatment extension period. Participants that were initially randomized into vehicle arm were
crossed over into active drug arm, and participants treated with ruxolitinib cream received an
additional 28 weeks of treatment with ruxolitinib 1.5% cream BID. To be eligible for the
treatment extension, participants must have completed the baseline and Week 24 visit
assessments, be compliant with study procedures, and not have any safety issues. During the
treatment extension, participants continue to treat depigmented areas identified for treatment
at baseline even if the area begins to improve or fully repigmented. Total treated areas (facial
and nonfacial) should not exceed 10% BSA.
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Trough plasma ruxolitinib concentrations for the pooled Phase 3 population were similar at
Weeks 4, 24, and 40 after treatment with ruxolitinib 1.5% cream BID (Figure 1), which indicates
steady state was reached at or before Week 4. Application of ruxolitinib 1.5% cream BID
resulted in mean [geometric mean, geometric coefficient of variation (GCV%)] Css (average of
trough concentrations per participant) of 56.9 nM (27.4 nM, 282%) (Table 1). Similar Css were
observed for participants from Europe and North America, and for participants with Fitzpatrick
scale Types | or Il and Types I, IV, V, or VI, and/or the combination of geographic region and
Fitzpatrick scale types (Figure 2). The Css for the age groups of 18 to < 65 years (n =347) and 2
65 years (n = 28) were comparable, although relatively lower Css was observed for the age
group of 12 to < 18 years (n = 54) (Figure 2). The mean (geometric mean) topical bioavailability
for ruxolitinib cream in participants with vitiligo in this study was 9.72% (5.78%). The extent of
variability in estimated bioavailability was high: > 200% GCV overall and > 100% GCV for all
subgroups by geographic region, skin types, or age group.

Figure 1. Plasma Concentrations of Ruxolitinib (Mean + SE) Following Topical Administration
of Ruxolitinib 1.5% Cream BID in Phase 3 Studies
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Source: Figure 2. 2.7.2 Summary of Clinical Pharmacology Studies (vitiligo)
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Table 1. Summary of Baseline Population Characteristics and Ruxolitinib Steady-State
Pharmacokinetic Parameters by Geographic Region, Skin Type, and Age Group in Phase 3
Vitiligo Studies

Groups N BSA (m?) o BSA (%) C.: (nAl)= Bioavailabilitv (%4)
All participants 429 1880253 731202 5692626 272+814
(1.86, 13.6) (7.00,31.2) (274,282 5.78, 205)
Fegion Europe 142 1.82=0261 7281091 632713 108+8.358
(18,144 (7.01,29) (309, 263) (6.97.167)
MNorth America 287 19120245 732207 538577 920+7388
(1.89,129) (699 32.3) (258, 201) {5.27,223)
Skin type Typelorll 134 1830254 724 +£3211 60.7+61.8 104+ 743
(1.86, 13.6) (6.9, 32.9) (29.7, 268) (6.62, 200)
Type OL IV, V, cr VI | 293 1880254 734198 552630 940+843
(186, 13.6) (7.04, 30.5) (264, 288) (544, X07)
Age 12 to = 18 years 54 1.67 =0.266 730+220 124+431 771 +£799
(1.65, 15.7 (693 34 (124,37 (3.62, 304)
18 to =< 63 years 147 1.91=0242 728+198 500647 084+8132
(189 12.6) (6.99 30.4) (207, 268) (399, 195)
=63 years 28 192 =0.186 7.62+2.13 66.6=39.0 122+8086
(1.91,933) (7.26, 34.6) (462, 116) (9.21,116)

2 C,; is the average concentration of Weeks 4 and 24 for individual participants.
Note: Values are presented in the format of mean = STD (geometric mean, GCV?5).

Source: Table 3. 2.7.2 Summary of Clinical Pharmacology Studies (vitiligo)
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Figure 2. Comparison of Steady-State Ruxolitinib Plasma Concentration Following Topical
Administration of Ruxolitinib 1.5% Cream Twice Daily in Phase 3 Studies by Geographic
Region (A), Skin Type (B), Region and Skin Type (C), and Age (D) Group

Source: Figures 3. 2.7.2 Summary of Clinical Pharmacology Studies (vitiligo)
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In-vitro metabolism and in vitro DDI studies:

In the original oral ruxolitinib NDA, the Applicant conducted a total of 11 in vitro metabolism
and drug interaction studies to assess the metabolism of ruxolitinib and drug interaction
potential of ruxolitinib. No new studies were conducted for the topical dosage form of
ruxolitinib. The results of the in vitro metabolism studies indicate that CYP3A4 is mainly
responsible for ruxolitinib metabolism.

There were 8 oxidative metabolites identified in vitro, which are pharmacologically active, but
their activity is 20% to 50% of the activity of the parent compound. Results from in vivo study
with topical ruxolitinib cream 1.5% demonstrated that plasma metabolite concentrations
following topical application were low relative to the parent. The systemic exposures of the
metabolites were not assessed in MUsT and this was considered acceptable in the ruxolitinib
cream original approval for AD indication (NDA 215309, approved 09/21/2021) and is also
considered acceptable for vitiligo indication.

Clinical Pharmacology Questions
Does the clinical pharmacology program provide supportive evidence of effectiveness?

No. For topical product, PK assessed under maximal use conditions in the original ruxolitinib
cream approval (for AD) supports systemic safety rather than efficacy. No new maximal use
study was conducted for vitiligo indication as the original maximal use study for the AD
indication was considered as supportive.

Is the proposed dosing regimen appropriate for the general patient population for which the
indication is being sought?

Yes.

Clinical pharmacology considers the Applicant proposed ruxolitinib cream dosing regimen for
vitiligo (see below) acceptable:

— Apply a thin layer of ruxolitinib cream 1.5% twice daily to affected areas via topical route
to a body surface area of not more than 10%. Do not use more than 60 grams per week
or 100 gm per 2 weeks.

Clinical pharmacology found the Applicant proposed dose reasonable due to the following
reasons:

e The average daily ruxolitinib usage based on the pooled pivotal phase 3 studies (306 and
307) was estimated to be 65.8 mg, which was equivalent to a weekly average
application of ruxolitinib cream at 30.7 grams.

e Considering the average %BSA treated in the pooled pivotal phase 3 studies assessed to
be 7.31%, when a body surface area of 10% (the maximal allowed %BSA treated) being
treated, the weekly average application of ruxolitinib cream would be 42.0 grams.

46
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

e Asshown in the weekly ruxolitinib cream dose distribution observed in the pooled
pivotal phase 3 studies, more than 97% of patients were treated with ruxolitinib cream
lower than 60 grams per week (Figure 3).

Figure 3. Weekly Ruxolitinib Cream Application (grams)

Source: Reviewer’s independent analysis

Hence, the Applicant proposed ruxolitinib cream total dose of no more than 60 grams per week
or 100 grams per 2 weeks appears acceptable.

Is an alternative dosing regimen or management strategy required for subpopulations based
on intrinsic patient factors?

Plasma ruxolitinib Css generally increases with age, %BSA treated and application rate and
decreases with total BSA (See Appendix. studies INCB18424-211, INCB18424-306, INCB18424-
307 and pharmacometrics review). No specific dosing is being recommended for subjects with
renal or hepatic impairment (See Section 6.2.1).

Are there clinically relevant food-drug or drug-drug interactions, and what is the appropriate
management strategy?

Food-drug interactions are not applicable for topical products. Results of in vitro metabolism,
enzyme, transporter inhibition and induction assays, support a low potential for DDI at clinically
relevant doses.
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7 Sources of Clinical Data and Review Strategy

7.1.

Table of Clinical Studies

Table 2. Listing of Clinical Trials*

14: vehicle BID or
0.15% QD to 0.5%
Qb,

14: vehicle BID or
0.15% QD to 1.5%
Qb,

14: vehicle BID or
0.15% QD to 1.5%
BID

11: 0.15% QD

30: 0.5% QD
26:1.5% QD

30: 1.5% BID)
(Open-Label
Extension Period
122:1.5% BID)

Test Product(s), Healthy
Study Identifier Primary Study Design and Dosage Regimen, and Number of Pa.!rtlupe_mts or Estimated Study Status; Countries
(Type of Study) Objective(s) | Type of Control ROUt? ?f . Participants Dlagn?5|s of Duration of Type of Involved

of the Study Administration Enrolled Participants Treatment Report
INCB 18424-211 Efficacy Randomized, Ruxolitinib cream 157 Adult 156 weeks total VCand DB us
(Efficacy, safety, double-blind, 0.15%, 0.5%, (VC Period participants with | 24 weeks (VC periods
dose-response); vehicle-controlled, 1.5% QD, topical 32: vehicle BID, vitiligo period) 28 weeks | completed,
Week 52 and dose-ranging, Ruxolitinib 31:0.15% QD, (DB period) 104 Open-label
Week 104 multicenter, 1.5% cream BID, 31:0.5% QD, weeks (open- extension
Phase 2 study topical 30:1.5% QD, label ongoing;
Vehicle cream, QD or 33:1.5% BID) extension period) | Interim (Week
BID topical (Continued DB 52 and Week
Period 104)a
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Study Identifier
(Type of Study)

Primary
Objective(s)
of the Study

Study Design and
Type of Control

Test Product(s),

Dosage Regimen, and

Route of
Administration

Number of
Participants
Enrolled

Healthy
Participants or
Diagnosis of
Participants

Estimated
Duration of
Treatment

Study Status;
Type of
Report

Countries
Involved

INCB 18424-306
(Efficacy, safety)
5.3.5.1

Efficacy

Randomized,
double-blind,
vehicle-controlled
multicenter, Phase
3 study

Ruxolitinib 1.5% cream
BID, topical Vehicle

cream BID, topical

330

(DB period
221:1.5% BID,
109: vehicle BID)
(TE period
283:1.5% BID

Adolescents and
adults with non-
segmental
vitiligo with
depigmented
area including

2 0.5% BSA on
the face,

> 0.5 F-VASI,

> 3% BSA on
nonfacial areas,
>3 T-VASI and
total body
vitiligo area
(facial and
nonfacial) not
exceeding

10% BSA

52 weeks total
24 weeks (DB
period) 28 weeks
(TE period)

DB period
completed, TE
period
ongoing;
Interimb

Bulgaria,
Canada,
France,
Germany,
Italy, Poland,
Spain, US

INCB 18424-307
(Efficacy, safety)

Efficacy

Randomized,
double-blind,
vehicle-controlled
multicenter,
Phase 3 study
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(DB period
228:1.5% BID,
115: vehicle BID)
(TE period
297:1.5% BID

Adolescents and

adults with
nonsegmental
vitiligo with
depigmented
area including
>0.5% BSA on
the face,

> 0.5 F-VASI,
> 3% BSA on
nonfacial areas,
2 3 T-VASI and
total body
vitiligo area
(facial and
nonfacial) not
exceeding
10% BSA

52 weeks total
24 weeks

(DB period)
28 weeks

(TE period)

DB period
completed,
TE period
ongoing;
Interimb

Bulgaria,
Canada,
France,
Germany,
Netherlands,
Poland,
Spain, US
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Test Product(s), Healthy
Study Identifier Primary Study Design and Dosage Regimen, and Number of P?rtlapa_nts or Estimated Study Status; Countries
(Type of Study) Objective(s) | Type of Control ROUt,e ?f . Participants Dlag.n?sns of Duration of Type of Involved
of the Study Administration Enrolled Participants Treatment Report
INCB 18424-308c Efficacy Phase 3, double- Cohort A: ruxolitinib 155 totald Adolescent and 52 weeks Ongoing; NA Canada, USe
(Efficacy, safety) blind, 1.5% cream BID or Cohort A: 47 adult
vehicle-controlled, vehicle cream BID, Cohort B: 108 participants with
randomized topical nonsegmental
withdrawal (Cohort | Cohort B: ruxolitinib vitiligo who
A) and treatment 1.5% cream BID successfully
extension (Cohorts complete
A and B) study Studies INCB
18424-306 or
-307 without
safety concerns
and with good
compliance
0306090 Patient- Individual phone NA 23 Adolescents and | NA Completed; us
(Noninterventional) | reported interviews with adults with facial Final
outcomesf patients vitiligo

* Source: Section 5.2 of NDA 2153-0/S-001
a The interim Week 52 and Week 104 CSRs report results through the Week 52 visit and results through a data cutoff date of 12 MAR 2020 (when all participants had completed

the Week 104 visit), respectively.
b The interim CSR reports results through a data cutoff date of 18 MAR 2021, when all participants had completed the Week 24 visit.
¢ Location of the study Protocol and SAE line listings. Data from the clinical database are not included in the submission.
d Number of participants enrolled as of 18 MAR 2021.
e Countries with sites that had enrolled participants as of the data cutoff date (18 MAR 2021).
f The objective of these qualitative interviews was to better understand patients' experiences with facial vitiligo and the outcomes most important to them and to support use

of the F-VASI instrument in the Phase 3 clinical studies of vitiligo.
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7.2. Review Strategy

The Applicant has included data from 3 studies conducted in subjects with vitiligo:
e 2 identical phase 3 studies in adolescents and adults: INCB 18424-306 and -307 (306
and 307, respectively).
e aphase 2 study in adults with vitiligo INCB 18424-211 (211).

Studies 306 and 307 evaluated treatment of up to 10% affected body surface area (BSA) (face
and body), and consist of:
e avehicle-controlled, double-blind period (Day 1 through Week 24), which evaluated
ruxolitinib cream, 1.5% twice daily (BID) and vehicle and
e anopen-label treatment extension period (Weeks 24 through 52), in which all subjects
were treated with 1.5% BID.

At the time of data cut-off for the sSNDA (03/18/2021), all subjects had either completed
treatment through Week 24 in Studies 306 and 307 or discontinued treatment early. The
extension treatment period was ongoing at the time of data cut-off for the supplement. The
Applicant submitted data through Week 52 in response to an Information Request.

Study 211 was a phase 2 dose-ranging study in adults and evaluated up to 20% affected BSA
and consists of 3 periods:
e acompleted vehicle-controlled, double-blind period (Day 1 through Week 24), which
evaluated the following treatment regimens:
— ruxolitinib cream, 0.15%, 0.5%, and 1.5% once daily (QD)
— ruxolitinib cream, 1.5% BID
— Vehicle BID
e adouble-blind extension period, which continued evaluation of the above regimens,
with cross-over of vehicle subjects to one of the active arms (Weeks 24 through 52;
completed), and
e an open-label extension period, in which all subjects received treatment with ruxolitinib
1.5% BID (Weeks 52 through 156; ongoing at data cut-off).

INCB 18424-308 (308) is the fourth study conducted in subjects with vitiligo and was also
ongoing at data cut-off. Study 308 is a vehicle-controlled, double-blind, randomized withdrawal
treatment extension study that enrolls subjects from the phase 3 studies (306 and 307) after 52
weeks of treatment and continues treatment through Week 104 (i.e., an additional treatment
extension of 52 weeks). The Applicant did not include safety or exposure data from study 308,
as data from the vehicle-controlled cohort remain blinded, and they considered “insufficient”
data to be available from the open-label cohort to “meaningfully summarize.”

The names of all clinical studies begin with “INCB 18424-,” with specific studies being identified
by the number that follows the hyphen. In this review, studies are referenced by the specific
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identifying number. For example, the pivotal studies for vitiligo were “INCB 18424-306” and
“INCB 18424-307” and are referenced in the review as “306” and “307.”

The Applicant also references studies 306 and 307 by an acronym based on the titles of the
phase 3 studies: Topical Ruxolitinib Evaluation in Vitiligo Study 1 (TRUE-V1) is study 306 and
TRUE-V2 is study 307. The phase 3 studies will be referenced by these titles in product labeling.

The review will focus on data from the phase 3 studies 306 and 307, as the Applicant is relying
on these data for approval, and these data provide the primary safety and efficacy data. The
dose chosen for the phase studies ( 1.5% cream twice daily) is based on data from Study 211.

8 Statistical and Clinical and Evaluation

8.1. Review of Relevant Individual Trials Used to Support Efficacy
Studies INCB 18424-306 and INCB 18424-307
Trial Design

Study INCB 18424-306 (Study 306) and Study INCB 18424-307 (Study 307) were identical

randomized, double-blind, vehicle-controlled Phase 3 trials in subjects with nonsegmental

vitiligo. The studies enrolled subjects 12 years of age and older with a clinical diagnosis of
nonsegmental vitiligo. Vitiligo severity was assessed using the Face Vitiligo Area Scoring Index

(F-VASI) and the Total Body Vitiligo Area Scoring Index (T-VASI). The VASI has two components:

percent body surface area (BSA) of vitiligo involvement for each vitiligo site and the degree of

depigmentation for each vitiligo site.” Based on protocol instruction, the “degree of
depigmentation” is a scale estimated as follows:

o “The degree of depigmentation for each vitiligo involvement site is determined and
estimated to the nearest of the following percentages: 0, 10%, 25%, 50%, 75%, 90%, or
100%. At 100% depigmentation, no pigment is present; at 90%, specks of pigment are
present; at 75%, the depigmented area exceeds the pigmented area; at 50%, the
depigmented and pigmented area are equal; at 25%, the pigmented area exceeds the
depigmented area; at 10%, only specks of depigmentation are present.”

" As described in the protocol, “degree of depigmentation” was an estimation of the area of depigmentation
within the lesion being assessed instead of the severity of pigment loss, using the discontinuous scale as stated
above (also see Figures 37 and 38 in Appendix 15.5). As such, both components of VASI are area-based, i.e., (%BSA
of lesion or region) x (estimated %area affected by depigmentation within the lesion or region) and would not
address the degree of pigment loss. In addition, the definitions are imprecise; for instance, a 75% value can cover
depigmentation within the assessed site from 51% to 89% because it only requires the size of the depigmented
area to be in excess of the pigmented area’s.
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At baseline, subjects were to have:**
e >0.5% body surface area (BSA) on the face and a score 2 0.5 on the F-VASI
e >3% BSA on non-facial areas and a score 2 3 on the T-VASI at baseline
e total body vitiligo area < 10% BSA

Each study was designed to enroll approximately 300 subjects randomized in a 2:1 ratio to
ruxolitinib 1.5% cream BID or vehicle cream BID. Areas on the face and body identified for
treatment at baseline were treated twice daily for 24 weeks, even if the area fully repigmented.

At Week 24, subjects who completed the Week 24 assessments with no safety concerns
entered a 28-week open-label period where all subjects were treated with ruxolitinib 1.5%
cream through Week 52.

Study Endpoints

The primary efficacy endpoint is F-VASI 75 at Week 24 (75% reduction from baseline to Week
24). The key secondary endpoints are

e F-VASI 50 at Week 24 (50% reduction)

e F-VASI 90 at Week 24 (90% reduction)

e T-VASI 50 at Week 24 (50% reduction)

e VNS Response (4=a lot less noticeable or 5=no longer noticeable) at Week 24

e Percentage change from baseline in F-BSA at Week 24.

The assessments and endpoint definitions are defined below.

Clinical Outcome Assessment Description(s):

Efficacy was assessed using several clinical outcome assessments (COAs), including the Vitiligo
Area Scoring Index on the face (F-VASI) and total body (T-VASI), the Vitiligo Noticeability Scale
(VNS), facial body surface area (F-BSA), Facial Physician’s Global Vitiligo Assessment Scale (F-
PhGVA), Total Body Physician’s Global Vitiligo Assessment Scale (T-PhGVA), Facial Patient
Global Impression of Change-Vitiligo (F-PaGIC-V), and Total Body Patient Global Impression of
Change-Vitiligo (T-PaGIC-V). A description of each COA is given below.

VASI

The VASI is a clinician-reported outcome (ClinRO) instrument designed to assess the severity
and extent of vitiligo based on percentage of vitiligo involvement (i.e., areas affected by
depigmentation due to vitiligo) and degree of pigmentation. A copy of the instrument can be
found in Appendix 14.5.

* These are the key eligibility criteria. Other inclusion/exclusion criteria are listed in the study protocols, with the
same criteria for both studies 306 and 307; see Section 5 (Study Population) of the protocol for Study 306 at
\\cdsesub1\evsprod\NDA215309\0021\m5\53-clin-stud-rep\535-rep-effic-safety-stud\vitiligo\5351-stud-rep-
contr\incb18424-306\18424-306-16-1-01.pdf.
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The VASI generates two scores: Facial®® VASI (F-VASI) and Total Body VASI (T-VASI).

e The F-VASI score ranges from 0 to 3; it is calculated by multiplying the percentage of
vitiligo involvement by the percentage of affected skin (depigmentation) for each site on
the face in hand units (see below) and summing the values of all sites together.

e The T-VASI score ranges from 0 to 100; it is calculated using a formula that includes
contributions from all body regions (possible range, 0-100):

VASI= 2 [hand units] x [Residual Depigmentation] all body sites

The body is divided into the following 6 separate and mutually exclusive sites: (1)
head/neck, (2) hands, (3) upper extremities (excluding hands), (4) trunk, (5) lower
extremities (excluding feet), and (6) feet. The head/neck region was subdivided into two
sites: the face and neck and scalp, not including face. The percentage of vitiligo
involvement is estimated in hand units (see below) by the same investigator during the
entire course of the study. Note: subjects in the study were to have a maximum of 10%
BSA involvement, so subject scores could have a maximum T-VASI score of 10 at
baseline.

Calculation of hand units:

e To assess the percent BSA involvement, the size of a subject’s hand is assumed to
correspond to 1% BSA. The investigator mimics the subject’s hand size to evaluate the
percent BSA involvement.

e The degree of depigmentation for each vitiligo site is estimated to the following nearest
percentages: 0, 10, 25, 50, 75, 90, 100.

e For each involvement site, the percent BSA is multiplied by the degree of
depigmentation and the scores for each involvement site are summed to calculate the
total involvement score.

VNS

The VNS is a single item patient-reported outcome (PRO) instrument designed to assess
perceived noticeability of vitiligo on a 5-point verbal rating scale ranging from 1 (“More
noticeable”) to 5 (“No longer noticeable”). Subjects were shown baseline facial photographs
and used a mirror to assess vitiligo of the face. The recall period is a comparison of the current
state to an earlier time period. A copy of the instrument is in Appendix 14.5.

F-PhGVA
The F-PhGVA is a single item ClinRO instrument designed to assess facial vitiligo severity on a 5-
point verbal rating scale ranging from 0 (Clear) to 4 (Severe disease). The recall period is

% The area "Face" is defined as including the area on the forehead to the original hairline, on the cheek to the
jawline vertically to the jawline and laterally from the corner of the mouth to the tragus. The area "Face" will not
include surface area of the lips, scalp, ears, or neck but will include the nose and eyelids.
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current state. A copy of the instrument is in Appendix 14.5.

T-PhGVA

The T-PhGVA is a single item ClinRO instrument designed to assess total body vitiligo severity
on a 5-point verbal rating scale ranging from 0 (Clear) to 4 (Severe disease). The recall period is
current state. A copy of the instrument is in Appendix 14.5.

F-PaGIC-V

F-PaGIC-V is a single item PRO instrument designed to assess global improvement of facial
vitiligo on a 7-point verbal rating scale ranging from 1 (Very much improved) to 7 (Very much
worse). The recall period is a comparison of the current state to an earlier time period. A copy
of the instrument is in Appendix 14.5.

T-PaGIC-V

T-PaGIC-V is a single item PRO instrument designed to assess global improvement of total body
vitiligo on a 7-point verbal rating scale ranging from 1 (Very much improved) to 7 (Very much
worse). The recall period is a comparison of the current state to an earlier time period. A copy
of the instrument is in Appendix 14.5.

Statistical Analysis Plan

The primary analysis population was the ITT population, defined as all randomized subjects. The
primary endpoint was analyzed with exact logistic regression with terms for treatment group
and the stratification factors (region: North America vs. Europe and Fitzpatrick skin type: I and Il
vs. lll = VI). The analysis also included 95% confidence intervals for the odds ratio. Missing data
was handled using multiple imputation using a fully conditional specification method, with a
regression model including treatment group, stratification factors, and baseline and post-
baseline F-VASI scores up to Week 24. The applicant made some changes to the planned
multiple imputation analyses after finalization of the statistical analysis plan to improve the
stability and accuracy of the results. These changes included:

e Increase the number of imputations in the model from 10 to 30.

e Use predictive mean matching method rather than the regression method when
imputing VASI and BSA values in the fully conditional specification method to avoid
potential imputation of negative scores.

e Increase the number of burn-in iterations for each imputation from 20 to 30 to allow for
proper convergence of the imputation models.

In addition to the primary method (multiple imputation) of handling missing data, analyses
using non-responder imputation and LOCF were conducted. Note that the LOCF analyses were
conducted only in subjects who had at least one post-baseline assessment, rather than in all
randomized subjects. A tipping point analysis was also conducted. For the tipping point analysis,
the missing F-VASI75 values at Week 24 in each treatment group were evaluated in multiple
scenarios from the most conservative case (all the missing participants in 1.5% BID group are
non-responders and all the missing participants in vehicle group are responders) to the most
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aggressive case (all the missing participants in 1.5% BID group are responders and all the
missing participants in vehicle group are non-responders). For each scenario, between-
treatment comparisons were performed using a Fisher's exact test.

The binary secondary endpoints were analyzed using the same methods as the primary
endpoint. The percent change in F-BSA at Week 24 was analyzed using ANCOVA with terms for
treatment group, stratification factors, and baseline value. Missing data was imputed using
multiple imputation similar to how missing data was imputed for the VASI values. The
secondary endpoints were analyzed in the sequential order described above to control
multiplicity.

Protocol Amendments

The protocols were amended three times. Amendments 1 and 3 included some changes to the
endpoints and analyses as follows:

e Amendment 1 - Stratification factor was changed from age to region; the analysis
method was clarified as exact logistic regression for the primary and secondary
endpoints

e Amendment 2 — minor changes to screening procedures and exclusion criteria that do
not impact the design or analysis were made

e Amendment 3 — Key secondary endpoints were reordered and revised

The protocol specified that the primary method of handling missing data would be non-
responder imputation. The statistical analysis plan (SAP) changed the planned primary method
of handling missing data to multiple imputation. In addition, the SAP changed the primary
analysis population. While the protocol specified the analysis population as all randomized
subjects, the SAP changed the analysis population to all randomized subjects with at least one
post-baseline assessment. After comments from the FDA upon review of the SAP, the applicant
changed the primary analysis population back to all randomized subjects. Thus, the all-
randomized population (corresponding to what was specified in the protocol) was used as the
primary analysis population in the study reports.

Study Results
Compliance with Good Clinical Practices

The Applicant reported that, “Each of the studies of ruxolitinib cream in participants with
vitiligo was conducted in compliance with Good Clinical Practice and ethical principles that have
their origin in the Declaration of Helsinki and are consistent with US, European, and
International Council on Harmonisation guidelines on drug development” (p. 11 of the Clinical
Overview in Module 2 of the sNDA submission).

Financial Disclosure

The Applicant reported no clinical investigators with disclosable financial interests or
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arrangements for the covered clinical studies, 306 and 307. See Section 15.2.
Patient Disposition

Study 306 enrolled 330 subjects at 45 centers, 29 centers in North America and 16 centers in
Europe. Study 307 enrolled 344 subjects at 49 centers, 32 centers in North America and 17
centers in Europe. In Study 306, 12% of ruxolitinib subjects and 17% of vehicle subjects
discontinued treatment during the 24-week vehicle-controlled period. In Study 307, 10% of
ruxolitinib subjects and 11% of vehicle subjects discontinued treatment during the 24-week
vehicle-controlled period. The most common reasons for discontinuation were loss to follow-up
and withdrawal by subject. See Table 3.
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Table 3. Disposition of Subjects (Vehicle-Controlled Period)

Study 306 Study 307
1.5% BID Vehicle BID 1.5% BID Vehicle BID
N (%) N=221 N=109 N=229 N=115
Discontinued Treatment 26 (11.8) 18 (16.5) 23 (10.0) 13 (11.3)
Reasons for treatment discontinuation
Adverse event 0(0.0) 1(0.9) 1(0.4) 0(0.0)
COVID-19 Pandemic 3(1.4) 0(0.0) 3(1.3) 1(0.9)
Lack of efficacy 0(0.0) 1(0.9) 1(0.4) 0(0.0)
Lost to follow-up 14 (6.3) 7 (6.4) 10 (4.4) 6(5.2)
Pregnancy 0(0.0) 0(0.0) 1(0.4) 0(0.0)
Protocol violation 1(0.5) 0(0.0) 0(0.0) 0(0.0)
Withdrawal by subject 8(3.6) 9(8.3) 7(3.1) 5(4.3)
Other 0(0.0) 0(0.0) 0(0.0) 1(0.9)
Discontinued Study 28 (12.7) 19 (17.4) 30(13.1) 16 (13.9)
Reasons for study discontinuation
Adverse event 0(0.0) 1(0.9) 2(0.9) 0(0.0)
COVID-19 pandemic 3(1.4) 0(0.0) 3(1.3) 1(0.9)
Lack of efficacy 0(0.0) 1(0.9) 0(0.0) 1(0.9)
Lost to follow-up 14 (6.3) 7 (6.4) 11 (4.8) 6(5.2)
Physician decision 1(0.5) 0(0.0) 1(0.4) 0(0.0)
Pregnancy 0(0.0) 0(0.0) 1(0.4) 0(0.0)
Protocol violation 1(0.5) 0(0.0) 0(0.0) 0(0.0)
Withdrawal by subject 9(4.1) 10 (9.2) 11 (4.8) 7 (6.1)
Other 0 (0.0) 0 (0.0) 1(0.4) 1(0.9)

Source: page 33 of Study Report 306 and page 33 of Study Report 307 and reviewer analysis
Protocol Violations/Deviations

The most common major protocol deviations during the double-blind period were issues with
signing the informed consent and issues related to study drug compliance. The proportion of
subjects with major protocol deviations was higher on the ruxolitinib arm in Study 306 and
higher on the vehicle arm in Study 307. See Table 4.

58
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001

Opzelura (ruxolitinib) cream, 1.5%

Table 4. Major Protocol Deviations (Safety Population)

Study 306 Study 307
1.5% BID Vehicle BID 1.5% BID Vehicle BID
N (%) N=221 N=109 N=228 N=115
Any major protocol deviation 38 (17.2) 14 (12.8) 20 (8.8) 18 (15.7)
Assessment-Efficacy 1(0.5) 1(0.9) 1(0.4) 0(0.0)
Assessment -Safety 3(1.4) 1(0.9) 0(0.0) 0(0.0)
Exclusion criteria 1(0.5) 0(0.0) 1(0.4) 0(0.0)
Inclusion criteria 1(0.5) 1(0.9) 1(0.4) 1(0.9)
Informed consent 15 (6.8) 6 (5.5) 12 (5.3) 11 (9.6)
Study drug 12 (5.4) 5(4.6) 4 (1.8) 6 (5.2)
Visit window 7(3.2) 2(1.8) 0(0.0) 1(0.9)
Other 0(0.0) 0(0.0) 1(0.4) 1(0.9)

Source: page 40 of Study Report 306 and page 40 of Study Report 307 and reviewer analysis.

Demographic Characteristics

Baseline demographic characteristics were generally balanced across treatment arms in both
studies, though there were some imbalances in age and sex categories. The studies enrolled
similar proportions of male and female subjects. Most subjects were White, with smaller
proportions of Black/African American and Asian subjects. The mean age was approximately 39
years, with approximately 11% of subjects less than 18 years of age and 7% of subjects at least

65 years of age. See Table 5.
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Table 5. Baseline Demographics

Study 306 Study 307
1.5% BID Vehicle BID 1.5% BID Vehicle BID
N (%) N=221 N=109 N=229 N=115
Age Category
12-<18 years 25 (11.3) 11 (10.1) 30(13.1) 6 (5.2)
18-<65 years 180 (81.4) 85 (78.0) 186 (81.22) 106 (92.2)
>=65 years 16 (7.2) 13 (11.9) 13 (5.7) 3(2.6)
Mean 40.5 39.7 38.6 39.8
Min, Max 12,79 12,79 12,77 13,68
Sex
M 85 (38.5) 59 (54.1) 117 (51.1) 55 (47.8)
F 136 (61.5) 50 (45.9) 112 (48.9) 60 (52.2)
Race
White 180 (81.4) 96 (88.1) 183 (79.9) 93 (80.9)
Black or African American 11 (5.0) 4(3.7) 12 (5.2) 5(4.3)
Asian 5(2.3) 4 (3.7) 12 (5.2) 7 (6.1)
Native HI/Pac Islander 0(0.0) 0(0.0) 2(0.9) 0(0.0)
Amer. Ind. / AK Native 1(0.5) 0(0.0) 1(0.4) 0(0.0)
Not Reported 16 (7.2) 3(2.8) 3(1.3) 3(2.6)
Other 8 (3.6) 2(1.8) 16 (7.0) 7 (6.1)
Fitzpatrick Skin Type
I 10 (4.5) 3(2.8) 2(0.9) 1(0.87)
[ 74 (33.5) 40 (36.7) 57 (24.9) 32 (27.8)
i 89 (40.3) 43 (39.4) 90 (39.3) 45 (39.1)
\Y 34 (15.4) 15 (13.8) 55 (24.0) 25 (21.7)
Y 11 (5.0) 7 (6.4) 17 (7.4) 10 (8.7)
VI 3(1.4) 1(0.9) 8(3.5) 2(1.7)
Ethnicity
Hispanic or Latino 53 (24.0) 20(18.3) 50(21.8) 32 (27.8)
60
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Not Hispanic or Latino 151 (68.3) 86 (78.9) 175 (76.4) 80 (69.6)

Not Reported/Unknown/ 17 (7.7) 3(2.8) 4(1.7) 3(2.6)

Other

Region

North America 147 (66.5) 73 (67.0) 161 (70.3) 83(72.2)

Europe 74 (33.5) 36 (33.0) 68 (29.7) 32(27.8)
Source: page 35-36 of Study Report 306 and page 35-36 of Study Report 307 and reviewer
analysis.

Other Baseline Characteristics (e.g., disease characteristics, important concomitant drugs)

Based on the inclusion criteria, subjects were to have an F-VASI score between 0.5 and 3
(inclusive) and a T-VASI score between 3 and 10 (inclusive) at baseline. T-VASI includes the
areas on the face and other body regions. The mean F-VASI score at baseline was approximately
0.95 in Study 306 and 0.88 in Study 307. The mean T-VASI score at baseline was approximately
6.47 in Study 306 and 6.89 in Study 307. See Table 6.

Table 6. Baseline Disease Severity

Study 306 Study 307
1.5% BID Vehicle BID 1.5% BID Vehicle BID
N=221 N=109 N=229 N=115

F-VASI
Mean (SD) 0.93 (0.58) 1.00 (0.59) 0.90 (0.52) 0.83(0.52)
Median 0.69 0.74 0.70 0.60
Min, Max 0.4,3.0 0.5, 2.7 0.45, 3.0 0.5, 3.0
T-VASI
Mean (SD) 6.48 (2.02) 6.42 (1.92) 6.83 (2.06) 7.02 (2.20)
Median 6.38 6.25 7.28 7.30
Min, Max 3.01, 10.0 3.06, 10.0 2.65, 10.0 3.10, 10.0

SD= standard deviation
Source: page 37 of Study Report 306 and page 37 of Study Report 307 and reviewer analysis.
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Treatment Compliance, Concomitant Medications, and Rescue Medication Use

The double-blind treatment period was 24 weeks (168 days). The mean duration of treatment
ranged between 153 and 160 days for the two treatment arms in the two studies. The mean
treatment duration was longer on the ruxolitinib arm compared to the vehicle arm in Study
306, but the trend is reversed in Study 307. See Table 7.

Table 7. Treatment Duration (Safety Population)

Study 306 Study 307
1.5% BID Vehicle BID 1.5% BID Vehicle BID
N=221 N=109 N=228 N=115
Duration of treatment (days)
Mean (SD) 160.0 (32.3) 152.8 (42.6) 157.9 (37.5) 160.3 (34.9)
Min, Max 1,237 1, 200 1,220 4,248

SD= standard deviation
Source: page 37 of Study Report 306 and page 37 of Study Report 307 and reviewer analysis.

Efficacy Results — Primary Endpoint

The primary efficacy endpoint was F-VASI 75 at Week 24, defined as at least a 75% reduction
from baseline in facial VASI. The primary analysis population was the ITT population, defined as
all randomized subjects. The primary endpoint was analyzed with exact logistic regression with
terms for treatment group, geographical region, and Fitzpatrick skin type. Missing data was
handled using multiple imputation. Ruxolitinib was superior to vehicle for the primary endpoint
in both studies (p<0.0021). See Table 8.
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Table 8. F-VASI 75 at Week 24 (ITT Population; Multiple Imputation)

1.5% BID Vehicle BID 1.5% BID vs Vehicle

Study 306 N=221 N=109 BID

F-VASI 75 Rate (%) 29.9 7.5
p-value <.0001
Odds ratio (95% Cl) 5.30 (2.324, 12.066)
Response rate difference (95% Cl) 22.5(14.18, 30.75)

1.5% BID Vehicle BID 1.5% BID vs Vehicle

Study 307 N=229 N=115 BID
F-VASI 75 Rate (%) 29.9 12.9
p-value 0.0021
Odds ratio (95% Cl) 2.86 (1.467, 5.585)
Response rate difference (95% Cl) 16.9 (7.84, 26.02)

Cl= Confidence interval
Source: page 52 of Study Report 306 and page 52 of Study Report 307 and reviewer analysis.

Missing Data Handling

The applicant conducted sensitivity analyses using non-responder imputation and LOCF as
alternate ways of handling missing data. The LOCF analysis was conducted in a subset of the ITT
population that excluded subjects with no post-baseline assessments. The results of these
sensitivity analyses were similar to the primary analysis. See Table 9.
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Table 9. F-VASI 75 at Week 24 - Sensitivity Analyses for Missing Data Handling

Study 306 Study 307

1.5% BID Vehicle BID 1.5% BID Vehicle BID
Study 306 N=221 N=109 N=229 N=115

Non-responder imputation n/N (%) 60/221 (27.1) 7/109 (6.4) 63/229 (27.5) 12/115 (10.4)

p-value <0.0001 0.0003
Odds ratio 5.43 3.23
(95% Cl) (2.353, 14.655) (1.627, 6.889)
LOCF? n/N (%) 61/214 (28.5) 7/100 (7.0) 63/218 (28.9) 15/111 (13.5)
p-value <0.0001 0.0024
Odds ratio 5.25 2.57
(95% Cl) (2.272,14.189) (1.357, 5.148)

Cl= Confidence interval

@ Note: the Applicant’s LOCF analysis was conducted in subjects with at least one post-baseline
assessment.

Source: page 52 of Study Report 306 and page 52 of Study Report 307 and reviewer analysis.

The applicant also conducted a tipping point analysis for F-VASI 75 at Week 24. In Study 306,
12% of subjects on the ruxolitinib arm and 17% of subjects on the vehicle arm had missing
data. In Study 307, 10% of subjects on the ruxolitinib arm and 17% of subjects on the vehicle
arm had missing data. The tipping point analysis imputed various proportions of subjects with
missing data on the ruxolitinib or vehicle arms as either responders or non-responders. For
each imputation scenario the primary endpoint was tested using Fisher’s exact test. The
imputation scenarios for which nominal statistical significance (p<0.05) for the primary
endpoint comparison was demonstrated were identified. The most extreme conservative
missing data imputation scenario—in which all subjects randomized to vehicle were imputed as
responders and all subjects randomized to ruxolitinib were imputed as non-responders—Iled to
an outcome that was not nominally significant in either study. The shaded areas in Table 10 and
Error! Reference source not found.Table 11 represent the scenarios for which the results were
not nominally significant. In particular, these scenarios represent situations where the
proportion of vehicle subjects with missing data imputed as responders is at least 38% higher
than for ruxolitinib subjects with missing data (e.g., 100% of vehicle subjects imputed as
responders and 62% of ruxolitinib subjects imputed as responders). Because these scenarios
are implausible based on the observed data, with substantially higher response rates for vehicle
subjects than ruxolitinib subjects with missing data, the conclusions for the primary endpoint
are robust to the handling of missing data.
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Table 10. Tipping Point Scenarios that were not Nominally Significant (Shaded Area) in Study

306

No. of Vehicle Subjects with Missing Data Imputed as Responders
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Source: page 529 of Study Report 306 and reviewer analysis.
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Table 11. Tipping Point Scenarios that were Not Nominally Significant (Shaded Area) in Study

307
No. of Vehicle Subjects with Missing Data Imputed as Responders
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Source: page 541 of Study Report 307 and reviewer analysis.

Efficacy over Time

The efficacy results for F-VASI 75 were similar on the ruxolitinib and vehicle arms through Week
8, and the curves started separating after this point through the end of the double-blind period
at Week 24. See Figure 4 and Figure 5.
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Figure 4. F-VASI 75 by Study Visit in Study 306 (Observed Cases)

Source: reviewer analysis

Figure 5. F-VASI 75 by Study Visit in Study 307 (Observed Cases)

Source: reviewer analysis
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Efficacy by Center

Study 306 enrolled 330 subjects at 45 centers, 29 centers in North America and 16 centers in
Europe. Study 307 enrolled 344 subjects at 49 centers, 32 centers in North America and 17
centers in Europe. Because many of the sites in the two studies enrolled relatively few subjects,
Figure 6 and Figure 7 present the primary endpoint results by site for the sites that enrolled at
least 10 subjects. The smaller sites are pooled by country. The results were generally consistent
across sites in the two studies. Non-responder imputation was used for this analysis, because of
challenges with applying multiple imputation to this subgroup analysis.

Figure 6. F-VASI 75 by Center in Study 306 (Non-responder Imputation)

Numbers represent the number of subjects per treatment arm per center. Centers with fewer
than 10 subjects are combined within country.
Source: Reviewer analysis
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Figure 7. F-VASI 75 by Center in Study 307 (Non-responder Imputation)

Numbers represent the number of subjects per treatment arm per center. Centers with fewer
than 10 subjects are combined within country.
Source: Reviewer analysis

Findings in Subgroup Populations

Treatment effects were generally consistent across age, sex, race, and geographic region
subgroups, though many of the racial subgroups were small. Table 12 and Table 13 present the
subgroup results for the ITT population using multiple imputation. The applicant’s study reports
presented results for observed cases only.

69
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

Table 12. F-VASI 75 by Demographic Subgroups in Study 306 (Multiple Imputation)

Response Rate (%)

Response Rate

Subgroup 1.5% BID Vehicle BID Difference % (SE)
All Participants 29.9 7.5 22.5(4.23)
Age Category

12-<18 years 32.0 0 32.0(9.33)

18-<65 years 30.6 8.4 22.2 (4.91)

>=65 years 18.8 7.7 11.1(12.24)
Sex

M 30.0 8.4 21.6 (6.61)

F 29.9 6.3 23.5(5.39)
Race

White 27.6 7.2 20.5 (4.53)

Black or African American 45.5 0 45.5 (15.01)

Asian 40.0 4.2 35.8 (25.51)

Not Reported 31.3 33.3 -2.1(29.58)

Other 49.3 5.0 44.3 (25.93)
Region

North America 30.7 41 26.6 (4.95)

Europe 28.4 143 14.1 (7.90)

Source: reviewer analysis.
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Table 13. F-VASI 75 by Demographic Subgroups in Study 307 (Multiple Imputation)

Response Rate (%)

Response Rate

Subgroup 1.5% BID Vehicle BID Difference % (SE)
All Participants 29.9 12.9 16.9 (4.64)
Age Category

12-<18 years 32.0 0 32.0(8.81)

18-<65 years 28.3 14.0 14.3 (5.05)

>=65 years 47.4 0 47.4 (14.14)
Sex

M 23.5 14.3 9.2 (6.78)

F 36.5 11.7 24.8 (6.39)
Race

White 27.3 11.8 15.5 (4.91)

Black or African American 34.4 29.3 5.1 (26.84)

Asian 25.0 33 21.7 (16.16)

Not Reported 100.0 0 100.0 (0.00)

Other 43.3 31.0 12.4(22.18)
Region

North America 29.4 14.6 14.7 (5.74)

Europe 31.0 8.5 22.5(7.71)

Source: reviewer analysis.

Data Quality and Integrity
No issues with data quality and integrity were identified during the review.””
Efficacy Results — Secondary and other relevant endpoints

The studies evaluated five key secondary endpoints. These endpoints were analyzed in the

ko

Many of the study data in Studies 306 and 307, including VASI results, were directly transferred to datasets
without documentation in case report forms. Thus, assessment of data quality from the Clinical reviewer
perspective is challenging. The small %BSA values for F-VASI coupled with discontinuous scoring for the degree of
depigmentation (0, 10, 25, 50, 75, 90 and 100% of the assessment area being depigmented) and the rounding up
used in calculation pose additional potential for inaccuracy which could be difficult to overcome.
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following order to control multiplicity:
= F-VASI 50 at Week 24 (50% reduction - face)
= F-VASI 90 at Week 24 (90% reduction - face)
= T-VASI 50 at Week 24 (50% reduction — total body)
= Vitiligo Noticeability Scale (VNS) Response (4 [a lot less noticeable] or 5 [no longer
noticeable]) at Week 24
= Percentage change from baseline in F-BSA at Week 24.

All of the key secondary endpoints assessed vitiligo of the face, except for T-VASI 50, which
assessed vitiligo on the total body. The binary secondary endpoints were analyzed using the
same methods as the primary endpoint. The percent change in F-BSA at Week 24 was analyzed
using ANCOVA with terms for treatment group, stratification factors, and baseline value. All of
the key secondary endpoints were statistically significant in both studies. During the review,
the statistical analyst noted that the point estimates from the multiple imputation procedure
for several of the endpoints differed slightly (up to one half of a percent) depending on which
SAS platform (desktop or server) was used to run the analyses, even when the same
randomization seed and program were used. The reviewers were able to confirm the
Applicant’s results for all endpoints based on F-VASI or T-VASI using the server platform for SAS.
However, even when using the server platform for SAS, the reviewer’s multiple imputation
results for the VNS response endpoint and the percent change in F-BSA differed slightly from
the Applicant’s results. Neither the reason for the minor differences between the reviewers
and Applicant’s analyses for the VNS and F-BSA multiple imputation results nor the reason for
difference in results based on the SAS platform used was resolved. However, these minor
discrepancies did not impact the conclusions and the overall results are robust to minor
variations in handling the missing data. All endpoint results recommended for inclusion in
labeling were confirmed by the reviewers. See Table 14 and Table 15.
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Table 14. Secondary Endpoints at Week 24 in Study 306 (ITT population; Multiple Imputation)

1.5% BID Vehicle BID 1.5% BID vs Vehicle

Endpoint N=221 N=109 BID
F-VASI 50 Rate (%) 51.5 17.2
p-value <.0001
Response rate difference (95% Cl) 34.2 (24.06, 44.40)
F-VASI 90 Rate (%) 15.5 2.2
p-value 0.0035
Response rate difference (95% Cl) 13.3(7.49, 19.08)
T-VASI 50 Rate (%) 20.6 4.9
p-value 0.0015
Response rate difference (95% Cl) 15.7 (8.68, 22.65)
VNS 4 or 5 Rate (%)? 24.5 3.8
p-value 0.0004
Response rate difference (95% Cl) 20.7 (13.43, 27.92)
Percent Change in F-BSA [LSM (SE)] -28.8(2.30) -9.5 (3.36)
p-value <.0001
Mean difference (95% Cl) -19.3 (-27.24, -11.37)

2 Reviewer results differed slightly from the Applicant’s results. The Applicant’s results were:
24.5 vs. 3.3 (p=0.0002)

LSM=least squares mean, SE = standard error, Cl=confidence interval

Source: page 53-55 of Study Report 306 and reviewer analysis.
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Table 15. Secondary Endpoints at Week 24 in Study 307 (ITT population; Multiple Imputation)

1.5% BID Vehicle BID

Endpoint N=229 N=115 1.5% BID vs Vehicle BID
F-VASI 50 Rate (%) 51.4 234

p-value <.0001

Response rate difference (95% Cl) 27.9 (17.31, 38.56)
F-VASI 90 Rate (%) 15.4 1.9

p-value 0.0159

Response rate difference (95% Cl) 13.5(7.66, 19.31)
T-VASI 50 Rate (%) 26.1 11.3

p-value 0.0038

Response rate difference (95% Cl) 14.8 (6.29, 23.33)
VNS 4 or 5 Rate (%)* 21.8 6.5

p-value 0.0012

Response rate difference (95% Cl) 15.4 (7.97, 22.74)
Percent Change in F-BSA [LSM (SE)]° -16.6 (4.57) 1.8 (6.48)

p-value 0.0209

Mean difference (95% Cl) -18.5(-34.15, -2.79)

@ Reviewer results differed slightly from the Applicant’s results. The Applicant’s results were:
21.9 vs. 6.6 (p=0.0015)

bReviewer results differed slightly from the Applicant’s results. The Applicant’s results
were: -16.3 (4.65) vs. 2.3 (6.56) (p=0.0221)

LSM=least squares mean, SE = standard error, Cl=confidence interval

Source: page 53-55 of Study Report 307 and reviewer analysis.

At the End of Phase 2 Meeting (minutes dated 5/6/2019), FDA raised concerns that F-VASI 50
and T-VASI 50 may not represent clinically meaningful improvement, particularly for subjects
with extensive disease. Considering the concerns that a 50% improvement may not be clinically
meaningful, endpoints based on F-VASI 50 and T-VASI 50 may not be suitable for labeling. T-
VASI 50 is the only key secondary endpoint based on total body vitiligo rather than face vitiligo.
Higher levels of improvement on the T-VASI, including T-VASI 75, were evaluated as exploratory
secondary endpoints at all timepoints. At Week 24, the estimated T-VASI 75 response rates in
Study 306 were 4.1% vs. 1.8% (ruxolitinib vs. vehicle; p=0.2920) and in Study 307 were 10.3%
vs. 5.4% (ruxolitinib vs. vehicle; p=0.1548). Too few subjects were able to achieve at least 75%
improvement on the total body during the 24-week vehicle-controlled treatment period to
adequately assess whether treatment with ruxolitinib would lead to a clinically meaningful
effect on total body vitiligo. See the subsection Additional Analyses Conducted on the
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Individual Trial, below for further evaluation of total body vitiligo during the follow-up period
(after Week 24).

Dose/Dose Response

The applicant conducted a Phase 2 study (INCB 18424-211) that evaluated the following
treatment arms: 0.15% QD, 0.5% QD, 1.5% QD, and 1.5% BID versus vehicle in 157 subjects. The
1.5% QD and 1.5% BID treatment arms had the largest treatment effect for the primary efficacy
endpoint of F-VASI 50. Based on the primary endpoint results and supportive results from F-
VASI 75 and T-VASI 50, the applicant selected the 1.5% BID dose for phase 3 development. Both
Phase 3 studies evaluated ruxolitinib 1.5% BID versus vehicle BID.

Durability of Response

The studies were designed with a 24-week vehicle-controlled period and a 28-week follow-up
period where all subjects were treated with ruxolitinib. Thus, any treatment comparisons after
Week 24 compared subjects continuously treated with ruxolitinib versus subjects who crossed
over from vehicle to ruxolitinib treatment. Figure 8 presents F-VASI 75 results through Week 52
for the two studies combined. The proportion of subjects achieving F-VASI 75 response
continued to increase among subjects treated with ruxolitinib throughout the study. Among
subjects who were initially treated with vehicle and switched to ruxolitinib at Week 24, the
proportion of subjects achieving F-VASI 75 response increased after the switchover at Week 24.
Comparable proportions of subjects achieved F-VASI 75 response after 28 weeks of ruxolitinib
treatment following the treatment switch from vehicle to ruxolitinib at Week 24, as subjects
treated with ruxolitinib from baseline through Week 24. Specifically, the F-VASI 75 response
rate at Week 24 for subjects who were originally randomized to ruxolitinib is 30.7% compared
to 28.2% at Week 52 for subjects originally randomized to vehicle and switched to ruxolitinib at
Week 24.
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Figure 8. F-VASI 75 by Study Visit through Week 52 (Combined Studies; Observed Cases)

Source: reviewer analysis

Additional Analyses Conducted on the Individual Trials

T-VASI 75

The Applicant is seeking an indication for nonsegmental vitiligo that is not restricted to
treatment on the face. To support the broader indication, the studies need to provide sufficient
evidence that ruxolitinib has a clinically meaningful effect on vitiligo in body regions other than
the face. The T-VASI scale, which incorporates assessments of both facial and non-facial areas,
is an assessment in the studies that measures vitiligo in non-facial areas. T-VASI 50 at Week 24
was evaluated as a multiplicity-controlled key secondary endpoint. T-VASI 25/50/75/90 at each
visit through Week 52 were evaluated as uncontrolled exploratory endpoints. Because the
primary endpoint was based on a 75% improvement from baseline for vitiligo on the face (F-
VASI 75) and few subjects achieved T-VASI 75 by Week 24, T-VASI 75 was further evaluated at
timepoints later than Week 24. At Week 24, subjects on the vehicle arm switched to ruxolitinib,
so the control arm represents 24 weeks of vehicle treatment followed by 28 weeks of
ruxolitinib treatment, rather than 52 weeks of vehicle treatment. Thus, it may be reasonable to
assume that treatment effects representing ruxolitinib versus vehicle for the full 52 weeks
would be at least as large as those observed in Studies 306 and 307 where the vehicle subjects
were switched to ruxolitinib at Week 24.

Figure 9 and Figure 10 present T-VASI 75 observed case results through Week 52 for the two
studies. The proportion of subjects achieving T-VASI 75 response continued to increase among
subjects treated with ruxolitinib throughout the study. Error! Reference source not found.
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presents the estimates and p-values for the ITT analysis for F-VASI at Week 52. The p-values for
the two studies for T-VASI 75 for the treatment comparison of 52 weeks of ruxolitinib
treatment versus 24 weeks of vehicle plus 28 weeks of ruxolitinib were 0.0675 and 0.024 with
response rate differences of 9.6% and 10.8.

The pre-specified and multiplicity-controlled secondary endpoint of T-VASI 50 at Week 24 was
statistically significant (see Table 14 and Table 15), indicating that ruxolitinib has a non-zero
effect on total body vitiligo. However, there are concerns that a 50% improvement may not be
clinically meaningful. Through Week 52, the treatment effect estimates for T-VASI 75 continued
to increase among subjects treated with ruxolitinib. The treatment effect estimates were
similar in the two studies, and the p-value for full ruxolitinib treatment versus partial ruxolitinib
treatment control was <0.05 for Study 307 and <0.10 for Study 306. Thus, the finding of a
statistically significant, but potentially not clinically meaningful effect at Week 24 (T-VASI 50)*™
is further supported by the findings from the exploratory analyses at Week 52 using a more
stringent endpoint, T-VASI 75, indicating that ruxolitinib treatment has a clinically meaningful
effect on total body vitiligo over the 52-week treatment period. See Table 16.

Figure 9. T-VASI 75 by Study Visit through Week 52 in Study 306 (Observed Cases)

Source: reviewer analysis

™" See COA review on clinical meaningfulness of T-VASI 50 below under Integrated Assessment of Effectiveness
(Section 8.1.3)
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Figure 10. T-VASI 75 by Study Visit through Week 52 in Study 307 (Observed Cases)

Source: reviewer analysis

Table 16. T-VASI 75 at Week 52 (Multiple Imputation)

Vehicle/
Endpoint 1.5% BID 1.5% BID  1.5% BID vs Vehicle/1.5% BID
Study 306 N=221 N=109
T-VASI 75 Rate (%) 20.3 10.8
p-value 0.0675
Odds ratio (95% Cl) 2.13 (0.947, 4.780)
Response rate difference (95% Cl) 9.6 (0.59, 18.55)
Study 307 N=229 N=115
T-VASI 75 Rate (%) 20.7 9.9

p-value
Odds ratio (95% Cl)
Response rate difference (95% Cl)

0.0240
2.39 (1.121, 5.094)
10.8 (2.76, 18.93)

Source: reviewer analysis.

Assessments by Body Region
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T-VASI is the summation of VASI assessments on seven regions: face, head and neck (neck and
scalp, not including face), hands, upper extremities, trunk, lower extremities, and feet. Figure
11 and Figure 12 present the mean T-VASI scores at baseline, Week 24, and Week 52 broken
down by the contribution of each body region to the total score. Some body regions, such as
the face and upper and lower extremities showed greater improvement following ruxolitinib
treatment that other body regions, such as the feet and hands.

Figure 11. Mean VASI by Body Region in Study 306 (Observed Cases)

V/R = Vehicle/Ruxolitinib; Up Ext = upper extremities, Low Ext = lower extremities
Source: reviewer analysis

79
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

Figure 12. Mean T-VASI by Body Region in Study 307 (Observed Cases)

V/R = Vehicle/Ruxolitinib; Up Ext = upper extremities, Low Ext = lower extremities
Source: reviewer analysis

Integrated Assessment of Effectiveness

The primary efficacy endpoint, defined as at least a 75% reduction in F-VASI (F-VASI 75) from
baseline to Week 24, was statistically significant in both studies. The results for F-VASI 75 at
Week 24 were consistent across subgroups and plausible assumptions for missing data
handling.

The results for the key secondary endpoints were also statistically significant in both studies
under the multiplicity control scheme. The key secondary endpoints included at least a 50%
reduction in F-VASI from baseline to Week 24 (F-VASI 50), at least a 90% reduction in F-VASI
from baseline to Week 24 (F-VASI 90), at least a 50% reduction in T-VASI from baseline to Week
24 (T-VASI 50), response on the patient-reported Vitiligo Noticeability Scale at Week 24, and
percent change in facial BSA from baseline to Week 24. The primary and key secondary
endpoints are summarized in Table 17.
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Table 17. Primary and Key Secondary Endpoint Results

Study 306 Study 307
1.5% BID Vehicle BID 1.5% BID Vehicle BID

Study 306 N=221 N=109 N=229 N=115
F-VASI 75 Rate (%) 29.9 7.5 29.9 12.9

p-value <.0001 0.0021
F-VASI 50 Rate (%) 51.5 17.2 51.4 234

p-value <.0001 <.0001
F-VASI 90 Rate (%) 15.5 2.2 15.4 1.9

p-value 0.0035 0.0159
T-VASI 50 Rate (%) 20.6 4.9 26.1 11.3

p-value 0.0015 0.0038
VNS 4 or 5 Rate (%) 24.5 3.8 21.8 6.5

p-value 0.0004 0.0012
Percent Change in F-BSA [LSM (SE)] -28.8 (2.30) -9.5(3.36) -16.6 (4.57) 1.8 (6.48)

p-value <.0001 0.0209

While the primary endpoint and the majority of key secondary endpoints evaluated vitiligo on
the face, one of the key secondary endpoints evaluated vitiligo on the total body (T-VASI 50 at
Week 24). This key secondary endpoint was statistically significant, however, FDA has concerns
that a 50% improvement on T-VASI may not be clinically meaningful. The findings from
exploratory analyses demonstrated that the proportion of subjects treated with ruxolitinib with
at least 75% improvement of vitiligo on the total body (T-VASI 75) continued to increase
through Week 52. Even though subjects on the control arm were treated with 24 weeks of
vehicle followed by 28 weeks of ruxolitinib rather than continuous vehicle treatment, treatment
effects for T-VASI 75 at Week 52 of 9.6% (20.3% vs. 10.8%, p=0.0675) in Study 306 and 10.8%
(20.7% vs. 9.9%, p=0.0240) were observed for the two studies, and the observed effects would
likely be larger if the studies had been designed with a 52-week vehicle-controlled period.
Together these analyses indicate that ruxolitinib treatment has a clinically meaningful effect on
total body vitiligo over the 52-week treatment period.

Thus, the totality of evidence from the two phase 3 trials supports the efficacy of ruxolitinib

cream, 1.5% in the treatment of nonsegmental vitiligo in adult and pediatric patients 12 years
of age and older.
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Additional Efficacy Considerations

Review of COAs for Evaluation of Clinical Benefit

The FDA reviewed the Applicant’s qualitative and quantitative evidence for the VASI. The VASI
was reviewed for content validity and other measurement properties (reliability,

construct validity, responsiveness), as well as score interpretability.

Content Validity
The Applicant obtained patient input via qualitative interviews to evaluate the content validity
of the VASI.

The review team evaluated the data generated from the qualitative interviews. Patient input
confirmed that the content of the VASI assess important aspects of vitiligo. The submitted
gualitative data supports that depigmentation is a bothersome concept for patients with facial
vitiligo. While the applicant’s qualitative study did not identify the most important and/or
bothersome signs and symptoms of total body vitiligo, it is noted that repigmentation and
reduction of size of the affected area were important characteristics of an ideal treatment from
the patient perspective. Further, the Voice of the Patient report*** from the FDA Patient-
Focused Drug Development meeting supports that location of depigmentation and amount or
extent of depigmentation are bothersome aspects of vitiligo (including face and total body). It
is noted that the Applicant did not conduct qualitative interviews with clinicians. Therefore, it is
unclear whether the VASI is well-understood and interpreted appropriately across clinicians.

Refer to the full COA review by Mira Patel, Ph.D, the Division of Clinical Outcome
Assessment (DCOA) dated June 23, 2022, for detailed results of the content validity of these
COAs.

Other Measurement Properties (Reliability, Construct validity, Responsiveness)
The Applicant evaluated other measurement properties of the VASI using data from Study INCB
18424-211 and Studies MVT-601-3101 and MVT-601-3102.

For the assessment of reliability (test-retest reliability) and other measurement properties of
the VASI (F-VASI and T-VASI) using data from Study INCB 18424-211 and Studies MVT-601-3101
and MVT-601-3102, the results were generally within acceptable and within reasonable range.
It is noted that the Applicant did not evaluate inter-rater reliability of the VASI. However, for
the context of this development program this data may not be as critical as the same
investigator in Studies INCB 18424-306 and -307 estimated the percentage of vitiligo
involvement for the same patient during the entire course of the study (refer to the clinical trial

* https://www.fda.gov/media/155068/download
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protocols (Studies 306 and 307)%%9).

Refer to the full review by Mira Patel, Ph.D, DCOA, dated June 23, 2022 for detailed
discussion of the other measurement properties of these COAs.

Score Interpretability

The Applicant performed the following analyses using data from Studies INCB 18424-306 and -
307 to derive a meaningful within-patient score change in the VASI scores:

e Anchor-based analyses

e Distribution-based analyses

e Qualitative methods (exit interviews)

The Applicant proposed the following thresholds for meaningful within-patient score change for
each VASI-based endpoint:
e F-VASI: The applicant proposed a 75% reduction from baseline to Week 24 to be a meaningful
within-patient score change in the F-VASI.
e T-VASI: The applicant proposed a 50% reduction from baseline to Week 24 to be a meaningful
within-patient score change in the T-VASI.

Due to FDA’s concerns regarding the threshold for the T-VASI, the review team focused on evaluating
the score interpretability of the T-VASI, specifically the clinical meaningfulness of the T-VASI50
endpoint. Refer to Sections 15.4.1 and 15.4.2 of this unireview for discussion of the results of the
anchor-based analyses and exit interviews. The results for the distribution-based analyses are not
discussed in this unireview as distribution-based methods (e.g., effect sizes, certain proportions of
the standard deviation and/or standard error of measurement) are only considered supportive
to anchor-based methods.

Refer to the full review by PFSS (dated July 6, 2022) for detailed discussion of the quantitative
anchor-based analyses. Refer to the full COA review by the DCOA (dated June 23, 2022) for
detailed results of the score interpretability of the T-VASI.

Conclusions

The VASI and its corresponding endpoints could potentially support labeling claims related to
the improvements in the severity and extent of vitiligo on the face and total body, if supported
by the clinical trial study design and analysis.

$58 Both protocols provide the same methodology. Source: \\cdsesub1\evsprod\NDA215309\0021\m5\53-clin-
stud-rep\535-rep-effic-safety-stud\vitiligo\5351-stud-rep-contr\inch18424-306\18424-306-16-1-01.pdf Section
8.2.2 - “The percentage of vitiligo involvement is estimated in hand units (% of BSA) by the same investigator
during the entire course of the study.”
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8.2. Review of Safety

Safety Review Approach

The integrated safety database consists of 830 subjects from 3 studies:
e 157 subjects from phase 2 study 211
e 330 subjects from phase 3 study 306

e 343 subjects from phase 3 study 307 (of 344 subjects randomized, 343 received study
treatment).

The Applicant provided analyses of safety data for these subjects according to 5 pools, as
presented below in Table 18.

Table 18. Pooled Populations and Treatment Groups*

Treatment Groups (No. of

Pooled Population Studies Participants) Comments
Pool 1: Phase 3 Vinligo INCB 18424-306 | e Vehicle cream BID (224) Safety data are summanzed for the vehicle-controlled DB
Vehicle-Controlled and -307 *  Ruxolitinib 1.5% cream BID periods (Day | through Week 24) of the Phase 3 studies only.

Population (N = 673) (449)

Pool 2a: Phase 2/3 Vitiligo Safery data are summarized for the vehicle-controlled DB period

Vehicle-Controlled

INCB 18424-211. | »
=306, and <307

Vehicle cream BID (256)

Population (N = T38)

Pool 2b: Phase 2/3 Vitilligo
Population With at Least

1 Dose of Ruxolitinib 1.5%
Cream BID in the Second
Period (N = 624)

*  Ruxolitinib 1.5% cream BID
(482)

INCB 18424-211. | »

=306, and -307

Vehicle cream BID (196)
& Lower strengths (6)

(Day 1 through Week 24) of the Phase 2 and 3 studies

Safery data from Day 1 to Week 52 are summarized for
participants who applied nuxolitinib | 5% cream BID at least
once in the second period (ie, TE period [Weeks 24-82] of

®  Vehicle cream BID to nxolitinib
1.5% cream BID (196)

*  Lower strengths to nixolitinib

Studies INCB 18

24-306 and -307 and DB extension peniod

[Weeks 24-52] of Study INCB 18424-211)

Population With Long-term
Exposure to Ruxolitiub
1.5% Cream BID (N = 98)

Pool 2: Phase 2/3 Vitiligo
Population (N = §30)

| INCB 18424-211,
=306, and -307

o Lower strengths (65)

& Vehicle cream BID to nuxolitinib |
.

1.5% cream BID (4)

*  Lower strengths to nixolinnib

1.5% cream BID (65)

®  Ruxolitinib 1.5% cream BID

(29)

»  Ruxolitinib 1.5% cream BID

fotal (95)

*  Vehicle cream BID (256)
o  Ruxolitinib 0.15% cream QD

(31)

o  Ruxolitinib 0.5% cream QD (45) |
+  Ruxolitinib 1.5% cream QD (44) |
*  Ruxolitinib 1.5% cream BID

(76T

*  Ruxolitinib cream total (T89)

1.5% cream BID (6) # For panticipants who crossed over from vehicle cream to
; nxolitinib cream. safety data from each period are presented
b R“:““l"““t' 1.5% cream BID by the treatment regimen for each respective period.
2 *+ Forp F who applied litinib cream af different
*  Ruxolitinib 1.5% cream BID strengths and 'or application frequencies in different periods
total (624) of Smdy INCB 18424-211 (eg. nixolitinib 0.1 5% cream QD
during the vehicle-controlled DB period and nolitinib 1.5%
cream BID during the DB extension period), safety data
from each penod are presented by the treatment regumen for
each respective period.
| Treatment Groups (No. of |
Pooled Population | Studies Participants) | Comments
Pool 2c: Phase 2 Vitiligo | INCB 184 *  Vehicle cream BID (17) | Safety data from Day 1 through the data cutoff date are

| summarized for participants who applied nixolitinib 1.5% cream

BID for more than 52 weeks in Study INCB 18424-211

For participants who crossed over from vehicle cream to
nuxolitimib cream. safety data from each peniod are presented
by the treatment regimen for each respective period

.

For participants who applied nuxolitinib cream at different
strengths and'or application frequencies in different penods
of Study INCB 18424-211 (eg. nixolitinib 0.15% cream QD
during the vehicle-controlled DB period and raxolitinib 1.5%
cream BID during the open-label extension period), safety
data from each period are presented by the treatment regimen
for each respective period

| Safety data are summarized for all study periods
.

For participants who crossed over from vehicle cream to
mxolitinb cream, safery data from each peniod are presented
by the treatment regumen for each respective period

For participants who applied nixolitinib cream at different
strengths and or application frequencies in different periods
of Smdy INCB 18424-211 (eg. nixolitinib 0.15% cream QD
duning the vehicle<controlled DB period and nixolitimb 1.5%
cream BID during the open-label extension period). safety
data from each peniod are presented by the treatment regimen
for each respective period

*Source: Table 4 Summary of Clinical Safety

The Applicant conducted the primary safety analysis on Pool 1, which consisted of data through
Week 24 from the phase 3 studies (306 and 307), the double-blind, vehicle-controlled period of
those studies. Pool 1 consists of 673 subjects: 449 (67%) were in the ruxolitinib 1.5% group,
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and 224 (33%) were in the vehicle group. This enrollment ratio reflects the planned
randomization of 2:1 (ruxolitinib cream:vehicle) for the phase 3 studies.

The discussion in the safety review focuses on Pool 1, as this was the primary safety data pool.
All other pools include data from the Phase 2 study, 211, and these data support the safety of
ruxolitinib cream 1.5% in the target population. For long-term exposures, the safety review
considered Pools 2b, 2¢, and 2. Analysis of data reflecting exposures up to 52 weeks is provided
from all 3 studies and is captured in Pool 2b. Exposures > 52 weeks is captured in Pool 2c and is
provided from study 211. Pool 2 reflects analyses of data from subjects who applied study
treatment (ruxolitinib or vehicle) at least once. Thus, Pool 2 reflects all exposures to study
treatment, and it consists of the 830 subjects who constitute the safety database.

The long-term safety data may not have been complete because of the data cut-off date, when
studies were ongoing.

Data from use in adolescents (12 to < 18 years of age) was provided only by studies 306 and
307 (study 211 only enrolled adults).

Review of the Safety Database
Overall Exposure

The 830 subjects in the integrated safety database (Pool 2) applied study treatment at least
once in the 3 vitiligo studies (306, 307, and 211). Of the 830, 789 subjects applied ruxolitinib
cream of any concentration (0.15%, 0.5%, or 1.5%) and frequency i.e., once daily (QD) or twice
daily (BID) (only the 1.5% was used BID). A total of 767 subjects applied ruxolitinib cream, 1.5%
BID. See Table 19.

Table 19. Number of Subjects Who Applied Ruxolitinib Cream by Regimen and Overall in
Integrated Safety Database*

| | Ruxolitinib Cream Regimen Total Number
Study of Partlupa‘nts Total Number
Who Applied of Participants
0.15% QD 0.5% QD 1.5% QD 1.5% BID Ruxolitinib p .
Who Applied
Cream at Least Study Drug at
Once Least Once
INCB 18424-211 31 45 44 130 152 157
INCB 18424-306 311 311 330
INCB 18424-307 326 326 343
Total for pooled studies 31 45 a4 767 789 830

*Source: Table 6 Summary of Clinical Safety

Table 20 presents the durations of exposures for the integrated safety database. Of the 767
subjects who applied ruxolitinib 1.5% cream BID, 589 subjects had exposure to this dosing
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regimen for > 24 weeks, 220 subjects had exposure for > 52 weeks, and 51 subjects were

exposed for 2 104 weeks. These numbers exceed the minimum recommended for the 6-month
and one-year timepoints in the International Council for Harmonisation (ICH) E1A guideline.

Table 20. Summary of Exposure (Pool 2 Population)*

*Source: Table 3.1.1.2 Integrated Summary of Safety

The phase 3 studies provided the data for subjects 12 to < 18 years of age i.e., adolescents. A
total of 55 adolescent subjects were exposed to ruxolitinib 1.5% BID for > 24 weeks, and 12

were exposed for 2 52 weeks.

Table 21. Summary of Exposure in Subject 12 to < 18 Years of Age Group (Pool 2 Population)*

*Source: Integrated Summary of Safety Table 3.1.1.2.1

In Pool 1, median duration of BID treatment through Week 24, in number of days, was the
same for both treatment groups, at 168 days. Median total amount of study product used over
the 24-week period was higher in the ruxolitinib group compared to vehicle by approximately
18 grams (609.10 and 591.05, respectively). Median daily amounts of study product applied
were similar between treatment groups, vehicle group: 3.90 g and ruxolitinib group: 4.07. See
Table 22.
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Table 22. Summary of Study Drug Exposure (Pool 1)*

Vehicle Cream BID Ruxolitinib 1.5% Cream

Variable

(N =224)

BID
(N = 449)

Total (N =673)

Duration of treatment (days)

Mean (SD) 156.62 (38.942) 158.94 (34.974) 158.16 (36.331)
Median 168.00 168.00 168.00
Min, max 1.0, 248.0 1.0, 237.0 1.0, 248.0

Total weight of medication applied (g)

Mean (SD) 642.23 (357.348) 682.54 (383.105) 669.13 (374.945)
Median 591.05 609.10 607.80
Min, max 23.0,1517.1 11.2,1442.7 11.2,1517.1
Average weight of medication applied daily (g)

Mean (SD) 7.13 (22.957) 7.36 (25.230) 7.28 (24.480)
Median 3.90 4.07 4.03
Min, max 0.3, 236.3 0.4,237.1 0.3,237.1

*Source: Table 7 Summary of Clinical Safety

Adequacy of the safety database:

The safety database was adequate in size and extent of drug exposures to permit an
assessment of the safety of ruxolitinib 1.5% cream in subjects > 12 years of age with
vitiligo. Although the number of adolescent subjects (12 to < 18 years) was limited (n=55),
safety is supported by data for the approval for use of the product in adolescents with AD.

Adequacy of Applicant’s Clinical Safety Assessments
Issues Regarding Data Integrity and Submission Quality

No issues were identified regarding data integrity or overall submission quality that precluded
substantive review.”™

Categorization of Adverse Events

ko k

Many of the study data including laboratory findings were directly transferred from electronic data capture to
datasets. Thus, the case report forms lack important information for clinical review. This poses a challenge
requiring recovery of the information from datasets or data listings instead of the specific subject’s data
consolidated in the case report forms. It also presents difficulty in assessing data quality when the data are
dispersed.
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The Applicant coded treatment-emergent adverse events (TEAEs) for the pooled analyses using
Medical Dictionary for Regulatory Activities (MedDRA) v23.1 and tabulated TEAEs by MedDRA
preferred term (PT) and system organ class (SOC). The Applicant assessed severity of TEAEs
using the National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE)
v4.03 for study 211 and v5.0 for studies 306 and 307.

The Integrated Summary of Safety Statistical Analysis Plan (ISS SAP) defined a TEAE as below:

A TEAE is any AE either reported for the first time or worsening of a pre-existing event between
the first application date and 30 days after last application date. For participants who cross over
treatments, the first application date is period-specific, and the end date is 30 days after the
last application date in this period, or the first application date in the next period, whichever
comes first.

Analysis of TEAEs was limited to events that met the above definition; however, data listings
included all adverse events (AEs), regardless of their timing in relation to last study drug
application.

The Applicant searched the safety pools for TEAEs of interest for oral ruxolitinib and other JAK
inhibitors as adverse events of interest. Per the ISS SAP, these events were:

e Cytopenias: anemia, thrombocytopenia, neutropenia
e Herpes zoster

e Viral skin infections

e Skin neoplasms

e Venous and arterial thromboembolic events

e Thrombocytosis and elevated mean platelet volume
e Liver Function Tests elevations.

Routine Clinical Tests

Safety assessments were performed according to the schedule presented in Table 23. The
nature and frequency of the safety assessments were acceptable.
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Table 23. Safety Assessments in the Phase 2 and 3 Studies of Ruxolitinib Cream in Participants

With Vitiligo*

Assessment

INCB 18424-306 and -307

INCB 18424-211

Hematology and

Screening; Day 1; Weeks 4, 8, 12, 18,

Screening; Day 1; Weeks 4, 8, 12, 18, 24,

24/EOT1, 28, 34, 40, 46, and 52/EQT2; and
the safety follow-up visit (30 [+ 7] days after
the last study drug application)

chemistry 24/EOT1, 28, 34, 40, 46, and 52/EOT2; and 28, 34, 40, 46, 52/EOT/ET, 56, 68, 80,

assessmentsa the safety follow-up visit (30 [+ 7] days after 92,104, 116, 128, 140, and 156/ET/EOT;
the last study drug application) and 1-, 3-, and 6-month follow-up

Vital signsb Screening; Day 1; Weeks 4, 8, 12, 18, Screening; Day 1; Weeks 4, 8, 12, 18, 24,

28, 34, 40, 46, 52/EOT/ET, 56, 68, 80,
92,104, 116, 128, 140, and 156/EQT;
and 1-, 3-, and 6-month follow-up

Height and weight

Screening and Weeks 24 and 52/EOT2

Screening

Physical
examination

Comprehensive: screening and Weeks
24/EOT1 and 52/EOT2.

Targeted: Day 1 and Weeks 4, 8, 12, 18,
24/EOT1, 28, 34, 40, 46, and 52/EOT?2

Comprehensive: screening and
Weeks 24, 52/EOT/ET, and 156/EOT/ET

Targeted: Day 1; Weeks 4, 8, 12, 18, 28,

34, 40, 46, 56, 68, 80, 92, 104, 116, 128,

and 140; and 1-, 3-, and 6-month follow-
up

Pregnancy test

Screening; Day 1; Weeks 4, 8, 12, 18,
24/EQOT1, 28, 34, 40, 46, and 52/EQT2; and
the safety follow-up visit (30 [+ 7] days after
the last study drug application)c

Screening; Day 1; Weeks 4, 8, 12, 18, 24,
28, 34, 40, 46, 52/EOT/ET, 56, 68, 80,
92,104, 116, 128, 140, and 156/EOT/ET;
and 1-, 3-, and 6-month follow-upd

*Source: Table 2 Summary of Clinical Safety
alncluding a complete blood cell count and differential count and chemistry panel; early termination (ET), end of treatment

(EOT)

b Blood pressure, pulse, respiratory rate, and body temperature.
cFemale participants of childbearing potential had a serum test at screening and the safety follow-up visit (30 + 7 days after
EOT; EOT1 or EOT2 as applicable) and a urine test at all other visits. A positive urine test was to be confirmed by a serum test.
d Female participants of childbearing potential had a serum test at screening and a urine test at all other visits. A positive urine
test was to be confirmed by a serum test.

Safety Results

Deaths

There were no deaths in the development program.

Serious Adverse Events

The Applicant defined serious adverse event (SAE) as any untoward medical occurrence that, at
any dose, resulted in death, was life-threatening, required inpatient hospitalization or
prolongation of existing hospitalization, resulted in persistent or significant
disability/incapacity, or was a congenital anomaly/birth defect. Other situations (important
medical event) that could be classified as an SAE were events that may have been considered
serious when, based on appropriate medical judgment, the event may have jeopardized the

89

Version date: October 12, 2018

Reference ID: 5015000




NDA 215309/5-001

Opzelura (ruxolitinib) cream, 1.5%

participant and may have required medical or surgical intervention to prevent one of the
outcomes listed in the above definition. The Applicant’s definition was acceptable.

A total of 9 serious adverse events (SAEs) were reported in the phase 3 studies through Week
24 (Pool 1): one in the vehicle group (0.4%) and 8 in the ruxolitinib 1.5% group (1.8%). There
were only single reports of all SAEs i.e., no one type of SAE was reported in more than one
subject. Based on the provided information, ruxolitinib cream does not appear to be clearly
implicated in causation in any of the events. For some SAEs, there were other factors in the
subject’s history that predisposed the subject to the SAE i.e., in the absence of exposure to
ruxolitinib cream. Investigators assessed that there was not “a reasonable possibility” that
ruxolitinib caused any of the SAEs. This reviewer agrees with that assessment. For most
subjects, no action was taken with study treatment or treatment was briefly interrupted. One
subject withdrew himself from the study for unstated reasons.

Table 24. Summary of Serious Treatment-Emergent Adverse Events by Preferred Term (Pool 1)

Vehicle Cream BID (N = Ruxolitinib 1.5% Cream BID

MedDRA PT 224) n (%) (N =449) n (%)
Participants with any serious TEAE 1(0.4) 8(1.8)
Anal fistula 0 1(0.2)
Appendicitis 0 1(0.2)
Concussion 0 1(0.2)
Coronary artery stenosis 0 1(0.2)
Hepatitis infectious mononucleosis 0 1(0.2)
Kidney contusion 0 1(0.2)
Myocarditis 0 1(0.2)
Ureterolithiasis 0 1(0.2)
Tibia fracture 1(0.4) 0

*Source: Table 25 Summary of Clinical Safety

Narrative information on the subjects who experienced SAEs in the ruxolitinib group (1.5% BID)
in Pool 1:

® © .
: anal fistula

e Subject
A 32-year-old male (race not reported) was hospitalized for “anus pain” on Day 58. He
underwent “anus fistula flattening (incision)” on Day 59, and the SAE was considered
recovered/resolved on Day 61; he was discharged. No action was taken with study treatment.
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(b) (6)

e Subject kidney contusion

A 14-year-old White male was hospitalized for a left kidney contusion on Day 5. The trauma was
sustained from a “kick scooter accident.” The SAE was considered recovered/resolved on Day
16. He discontinued study treatment on Day 238 due to “withdrawal by participant” (reason
not provided).

® ©) .
appendicitis

e Subject
A 34-year-old White male experienced abdominal pain on Day 169 and was diagnosed with
appendicitis and hospitalized that same day. The event was considered resolved on Day 171,
following appendectomy; he was discharged the same day. No action was taken with study

treatment.
) ® ©) )
e Subject concussion

A 27-year-old White male experienced a concussion on Day 151 following head trauma
sustained at work. He was hospitalized as a precaution. The event was considered resolved on
Day 154, and he was discharged. No action was taken with study treatment (although he did
not receive study product during his hospitalization).

(b) (6)

e Subject hepatitis infectious mononucleosis

A 23-year-old female (race not reported) experienced hepatitis infectious mononucleosis
(Epstein-Barr virus hepatitis) on Day 148 and was hospitalized. Study treatment was interrupted
the same day. Onset of the SAE was reported as Day 147, with no additional history provided
regarding onset. She had progressive elevations of aspartate aminotransferase (AST) alanine
transaminase (ALT), with improvement noted by Day 153; gamma-glutamyl transferase (GGT)
was not discussed for this period. She was treated and monitored, and study treatment was
resumed on Day 154. AST and ALT were in the normal ranges by Day 171, and GGT was
elevated, but had improved by Day 177. The event was considered recovered/resolved on Day
177.

(b) (6)

e Subject myocarditis

A 59 -year-old White male experienced interscapular back pain on Day 61, 3 hours after lifting a
heavy dresser. He developed chest pain and shortness of breath that same day (temporal
relationship of these events to furniture lifting was not more specifically stated). On Day 63, he
“experienced” the SAE of acute perimyocarditis. Electrocardiogram (ECG) that day in the
Emergency Department (ED) showed diffuse ST elevation. He also had an upper respiratory
infection, ongoing since Day 31. Emergency core angiography and a cardiac catheterization
showed mild coronary artery disease and preserved left ventricular systolic function. He was
hospitalized with ST elevation myocardial infarction (STEMI); however, the ECG changes were
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suggestive of perimyocarditis. Laboratory tests revealed troponin <0.012 ng/mL (normal range
0 to 0.034), C-reactive protein (CRP) 14.9 mg/dL (normal range 0.0 to 0.8), and creatine kinase
(CK) 36 U/L (normal range 0 to 170). A 2D ECHO on Day 63 showed: estimated ejection fraction
of 55% to 60% with no regional wall motion abnormalities; left ventricular diastolic function
parameters were normal; and no pericardial effusion. Chest X-ray showed normal size heart
and no evidence of congestive heart failure (CHF) or pleural effusion. He was treated medically,
and the acute perimyocarditis was considered resolved on Day 64, the day of discharge. He had
applied study drug 124 times prior to onset of the SAE, with last application prior to event being
on Day 62. No action was taken with study drug due to the SAE, and he completed study
treatment.

Comment: This subject’s history is somewhat confusing relative to “myocarditis,” which was
reported as being “resolved” just one day following diagnosis. Whether the back and chest pain
and shortness of breath related to the myocarditis is unclear. However, the temporal
relationship of the back pain and furniture lifting suggest muscle strain as a possibility.

(b) (6)

e Subject ureterolithiasis

A 27-year-old White male experienced ureterolithiasis (right ureter) on Day 120 and was
hospitalized for severe pain. The calculus was “broken by laser” and was considered
recovered/resolved on Day 121, and he was discharged. No action was taken with study drug.

(b) (6)

e Subject coronary artery stenosis

A 57-year-old White male had 90% stenosis of the left anterior descending artery reported on
Day 78. He had experienced 2-3 weeks of substernal chest pain, which radiated to the back and
worsened on physical activity (coughing). The chest pain was associated with shortness of
breath and was relieved with rest. An exercise stress test done on Day 78 was abnormal and
was terminated due to chest pain. He was hospitalized on Day 80 for stent placement, and the
stenosis was considered recovered/resolved that same day. He had applied study drug 142
times prior to onset of the SAE, with last application prior to event being on Day 77.
Additionally, he resumed treatment with ruxolitinib cream, 1.5% on Day 80, and he completed
study treatment on Day 358. Anti-platelet therapy was recommended (day unclear), and he
started a lipid-lowering agent on Day 90. Reported risk factors for coronary artery disease
included a history of hyperlipidemia and hypertension, and a family history of cardiac disease
(father underwent coronary artery bypass graft surgery at 78 years; brother underwent
percutaneous coronary intervention at 60 years).

Comment: This subject had several risk factors for cardiovascular disease. Ths reviewer does

not consider it reasonable to consider ruxolitinib use as having a causative role in his significant
cardiovascular disease after 78 days of use.
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With exposure up to 52 weeks (Pool 2b), an additional 5 subjects who were treated with
ruxolitinib experienced SAEs, and no type of event occurred in more than one subject:
hypersensitivity and subacute combined cord degeneration (both events in one subject),
prostate cancer, papillary thyroid cancer, appendiceal abscess, and rhabdomyolysis. Two of
these subjects had crossed over from vehicle to treatment with 1.5% cream treatment (subjects
with appendiceal abscess and prostate cancer). Investigators again assessed that there was not
a reasonable possibility of the SAEs being caused by study treatment. This reviewer agrees.
Information regarding the 5 subjects who experienced SAEs with exposure = 24 weeks up to 52
weeks is provided below:

(b) (6)

e Subject hypersensitivity and subacute combined cord degeneration

A 66-year-old White female applied ruxolitinib 1.5% cream BID during the double-blind and
treatment extension periods. Day 178 was the last study drug application before onset of the
SAEs. On Day 179, she presented to the ED with a severe allergic reaction (details not provided)
and numbness and tingling that started on the distal aspects of lower extremities and
progressed proximally to the waist. She was hospitalized and treated with systemic
corticosteroids, and the “severe allergic reaction” recovered/resolved the same day. Her
presentation included “unspecified neurological symptoms (neurological presentation).”
Imaging studies of the spine on Day 179 revealed subacute combined degeneration. On an
unknown date, she was found to have a low B12 level, and she was treated with B12
supplements. Study treatment was interrupted due to the SAE of hypersensitivity on Day 179
and resumed on Day 184. No action was taken with the ruxolitinib 1.5% cream BID due to the
SAE of subacute combined cord degeneration. The SAE of subacute combined degeneration
was not recovered/not resolved. However, the day of this assessment was not specified.

Comment: The sequence of events in the narrative was somewhat difficult to follow.
Additionally, the narrative was lacking in details pertaining to the hypersensitivity reaction,
including the subject’s presentation and possible trigger for the reaction. The narrative was
focused on the cord degeneration, which seems likely due to her B12 deficiency. However,
ruxolitinib was clearly and reasonably not believed to be causative in either event as study
treatment was resumed and continued. The reviewer agrees with the investigator assessment
that it was not reasonably possible that either event was related to ruxolitinib cream.

. (b) (6)
L SUb|ECt : prostate cancer

A 66-year-old White male applied vehicle cream BID during the double-blind period and
ruxolitinib 1.5% cream BID during the treatment-extension period. The last study drug
application before onset of the SAE was on Day 323, and no action was taken with the study
drug due to the SAE. On an unspecified date, he reported to the study site that he had a
prostate specific antigen of 4. Also, on an unspecified date, he had an ultrasound and multiple
biopsies, and he was ultimately diagnosed with prostate cancer on Day 323. He completed
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study treatment on Day 358 (completed the study on Day 394). On Day 370, he had a
consultation with an oncologist. The SAE of prostate cancer was not recovered/not resolved.

(b) (6)

e Subject : papillary thyroid cancer

A 31-year-old White female applied ruxolitinib 1.5% cream BID during the double-blind and
treatment-extension periods. The last application of study drug before onset (or day of biopsy
diagnosis) of the SAE was on Day 173. On an unspecified date, she had a thyroid ultrasound to
follow-up on an asymptomatic thyroid nodule that she had had for “many years.” Ultimately,
the lesion was biopsied, and the results revealed papillary thyroid cancer (Grade 3) on Day 174.
For unspecified reasons, the surgery that was initially recommended was “postponed” and
“surveillance follow up” was the decided course. The SAE was not recovered/not resolved as of
Day 181. No action was taken with study treatment.

(b) (6)

e Subject appendiceal abscess

A 52-year-old White female applied vehicle cream BID during the double-blind period and
ruxolitinib 1.5% cream BID during the treatment-extension period. The last application of study
drug before onset of the SAE was on Day 290. She felt “unwell” on Day 291 (no symptoms were
described). She went to the ED on Day 292 and was sent home, following a negative abdominal
x-ray. She returned to the ED on Day 294 with increased abdominal pain and still feeling
“unwell.” A CT scan revealed appendicitis with abscess, and she was hospitalized. Treatment
included intravenous antibiotics. On Day 295, she underwent a laparoscopic appendectomy.
The SAE was recovered/resolved on Day 296, and she was discharged. No action was taken with
study treatment due to the SAE.

(b) (6)

e Subject rhabdomyolysis

A 26-year-old White male applied ruxolitinib 1.5% BID during the double-blind and treatment-
extension periods. The last study drug application before onset of the SAE was on Day 207. On
Day 204, he had a session with a personal trainer and reported vomiting during the session due
to the difficulty of the workout. He experienced muscle soreness for 4 days following the
workout. On Day 208, the event of rhabdomyolysis was reported. That day, he had presented
to the study site for the Week 28 visit, and protocol-specified labs were collected. On Day 209,
results revealed a creatine kinase (CK) level of 22,000 IU/L (normal range 39 to 308 IU/L). He
was hospitalized, and intravenous fluids were begun. On Day 209, the CK had increased to
26,279 IU/L. On Day 210, CK had decreased and continued to progressively decrease over
subsequent days. His CK was 4,699 IU/L (normal range 30 to 300 |U/L) on Day 212, and the SAE
was considered recovered/resolved on that day. No action was taken with the study drug due
to the SAE.

Comment: Rhabdomyolysis has been reported in association with use of JAK inhibitors, as
discussed in the Integrated Assessment of Safety (see Section 8.2.11).
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No SAEs that occurred in study 211 and beyond Week 24 in the phase 3 studies were
considered treatment related; this reviewer agrees. Those SAEs were seizure, esophageal
achalasia, coronary artery occlusion, and subdural hematoma. Additional details regarding the
subject who experienced the coronary artery occlusion are presented below; the subject
continued study treatment:

(b) (6)

e Subject : coronary artery occlusion

A 56-year-old White male completed treatment with ruxolitinib 0.5% cream QD through Week
52 (Day 357). His past medical history included hyperlipidemia and hypertension. He had no
history of diagnosed cardiac ischemia. His last dose of study drug prior to the event was on Day
327. On Day 318, he experienced periodic chest pain (Grade 2 angina pectoris), which was
treated with low-dose aspirin. On Day 327, sestamibi nuclear stress test revealed, “significant
left anterior descending artery (LAD) territory infarct with minimal peri-infarct ischemia.” That
same day he had T wave inversions in some leads, and troponin was normal, and the event,
termed “angina pectoris” was apparently considered recovered/resolved on Day 327 (the
narrative is unclear). He was evaluated by his cardiologist on Day 328 and hospitalized with
unstable angina and for additional workup. On Day 329, he had a transthoracic echocardiogram
and a cardiac catheterization, which revealed a blockage (“20 mm (L), 95% stenosis”), corrected
by angioplasty. He had a successful stent placement and also received medical therapies. He
was discharged on Day 330, and the SAE of “coronary blockage” was considered
recovered/resolved. Study treatment continued unchanged.

Comment: The subject’s narrative is somewhat confusing. The stress test apparently showed
signs of a significant infarct. However, there is no further mention of “infarct” beyond the
findings reported for the stress test. It is possible that the “infarct” not have been acute, as
troponin was normal (the timepoint of testing is unclear; there is no mention of serial testing).
The chest pain that led to the stress test was ultimately referred to as “angina pectoris” that
“resolved/recovered.” The case report form lists the event as “coronary blockage” The narrative
describes events pertaining to the SAE of coronary blockage, and his risk factors included his
age, and his history of hyperlipidemia and hypertension.

The Summary of Clinical Safety describes the following SAEs as having been reported in subjects
treated for > 52 weeks, data only from study 211 (Pool 2c): acute cholecystitis, esophageal
achalasia, and osteoarthritis. However, the Week 104 interim study report (presents data from
Weeks 52 through 104 for study 211) does not include discussion of an SAE of acute
cholecystitis for this period. Additionally, the recorded start date for the SAE of esophageal
achalasia was Day 295, and this event was discussed in the Week 52 interim study report for
study 211 (seemingly appropriately, as the SAE occurred during the 52-week treatment
exposure period). One subject (Subject T Study 21) had an SAE for osteoarthritis which
resulted in hospitalization for left hip replacement (start date at Study Day 852, beyond Week

104). SAEs that may relate to safety concerns with JAK inhibitors that were discussed in the
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Week 104 interim study reports (and the only 2 narratives for SAEs included in that report)
were:

(b) (6)

e Subject cerebrovascular accident

A 71-year-old White female applied ruxolitinib 0.5% cream QD during the vehicle-controlled
and double-blind extension periods and applied ruxolitinib 1.5% cream BID during the open-
label extension period. Her last study drug application before onset of the SAE was on Day 707.
The narrative provided limited information regarding the SAE. The subject had missed her one
month follow-up visit. When the study site was able to contact her, she reported that she had
experienced a stroke on Day 754 (47 days after the last application of study drug). She was
hospitalized the same day. The SAE of left middle cerebral artery stroke was considered to be
recovering/resolving, and the investigator indicated that the subject would not completely
recover from the stroke. No additional information was available regarding the event, per the
narrative. Her reported risk factors for ischemic stroke included advanced age, hyperlipidemia,
and family history (heart disease and stroke in her mother). The subject had an unconfirmed
history of stroke, prior to beginning study treatment. Her vascular evaluation reportedly
revealed no significant atherosclerotic disease.

Comment: This SAE was not recorded as a TEAE, as it occurred outside of the 30-day post-
treatment window that defined the endpoint for TEAE classification, per the ISS SAP. This subject
had multiple risk factors for CVA. The investigator assessed that there was not a reasonable
possibility that “study procedure/study conduct contributed to the event.” Based on the
available information, this reviewer considers the investigator’s assessment to be reasonable.

(®) ©6)
breast cancer

e Subject
A 63-year-old White female applied ruxolitinib 0.15% cream QD during the vehicle-controlled
period, ruxolitinib 1.5% cream QD during the double-blind extension period, and ruxolitinib
1.5% cream BID during the open-label extension period. On an unspecified date, she felt a lump
in her breast, and the lesion was biopsied on Day 551, with the pathology reported as “triple-
positive breast cancer.” The last study drug application before onset of the SAE was on Day 550.
She was discontinued from study drug due to the SAE of breast cancer on Day 562. On an
unspecified date, a diagnosis of invasive ductal carcinoma was confirmed, and she was found to
have an associated ductal carcinoma in situ (DCIS) of high nuclear grade. Disease was found to
be extensive in the left breast on Day 558. Subsequent additional workup identified a possible
liver lesion, and malignancy could not be excluded. Past medical history included hormone
replacement therapy for 15 years. Her age at the birth of her 3 children and age of menarche
were not provided. She reportedly drank socially and had no family history of breast cancer.
Her body mass index was 29.33 kg/m?. The outcome of the SAE was reported as unknown, and
she was lost to follow-up, as of Day 664.
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Comment: The investigator assessed that there was not a reasonable possibility that study drug
had caused this SAE. This seems a reasonable assessment to the reviewer.

The pattern in occurrence of SAEs with longer term exposure (i.e., > 24 weeks) raised no new
safety concerns relative to the up to 24-week exposure.

4-Month Safety Update

The 4-month safety update provided for an additional SAE from study 307:

e Subject (b)(e): joint dislocation

A 31-year-old White male sustained injuries to his right shoulder secondary to a fall from his
bicycle. Final diagnosis was rupture of “the coracoclavicular ligament in acromioclavicular joint
disruption according to Tossy IIl.” Study treatment continued unchanged.

The 4-month safety update also included SAEs from study 308. Investigators assessed that SAEs
as not reasonably caused by study treatment. Subjects enrolled in this study after completion of
participation in the pivotal studies 306 and 307:

(b) (6)

e Subject cholecystolithiasis and cholecystitis

A 38-year-old female was hospitalized for cholecystolithiasis on Day 392. She was treated and
discharged on Day 393. On Day 394 (Day 31 of study 308), she “experienced” cholecystitis and
was hospitalized, treated, and released on Day 395, with surgery planned for Day 402. She
underwent a laparoscopic cholecystectomy on Day 402 and was discharged on Day 404. Both
SAEs resolved. Study treatment continued unchanged.

(b) (6)

e Subject hip fracture

A 44-year-old White female was hospitalized on Day 454 (Day 90 of study 308) for a hip fracture
sustained during a fall. The fracture was surgically repaired on the same day. The SAE was
considered resolved on Day 561. Study treatment was withdrawn for unspecified reasons.

(b) (6)

e Subject angina pectoris

A 58-year-old male experienced worsening angina pectoris on Day 369 (Day 6 of study 308),
presented to the ED, and was hospitalized the same day. His past medical history included
angina pectoris, coronary artery disease, hyperlipidemia, transient ischemic attack, coronary
angioplasty, coronary artery bypass, and hypertension. Work-up for myocardial infarction was
negative. He was treated, and the chest pain ultimately resolved. He was discharged on Day 370
(Day 7 of 308). Study treatment continued unchanged.
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Comment: The Applicant included the same narrative information in the Appendix to the
Summary of Clinical Safety as an SAE that occurred in study 308 (which enrolls subjects from the
phase 3 studies, 306 and 307). This subject experienced the nonserious events of right bundle
branch block, worsening hypertension, and chest pain during study 307.

(b) (6)

e Subject cystocele, rectocele, uterine prolapse

A 65-year-old White female experienced uterine prolapse, midline cystocele, and rectocele on
Day 525 (Day 160 of study 308). On the same day, she was hospitalized and underwent bilateral
oophorectomy and hysterectomy as treatment. She was considered to be recovered from the
events on Day 526 and was discharged that same day. Study treatment was interrupted.

(b) (6)

e Subject pelvic prolapse

A 68-year-old White female was hospitalized for surgery for pelvic floor depression on Day 381
(Day 17 of study 308). She apparently had the surgery (day not specific), and the event was
considered resolved on Day 386. Study treatment continued unchanged.

Dropouts and/or Discontinuations Due to Adverse Effects

The incidence of discontinuation from treatment in Pool 1 due to a TEAE was 0.4% in each
treatment group.

Table 25. Summary of Treatment-Emergent Adverse Events Leading to Discontinuation of Study
Drug (Pool 1)*

Vehicle Cream BID (N = 224) Ruxolitinib 1.5% Cream BID
MedDRA PT, n (%) (N = 449)
Participants with any TEAE leading to 1(0.4) 2(0.4)
discontinuation of study drug
Application site rash 0 1(0.2)
Fatigue 0 1(0.2)
Headache 1(0.4) 0
Nausea 1(0.4) 0

*Source: Table 28 Summary of Clinical Safety

The subject who discontinued from ruxolitinib 1.5% cream group due to a reaction at the

treatment site is discussed below:

e Subject ®O \as a 44-year-old male in the ruxolitinib group who experienced a
Grade 1 application site irritation “in the neck region” on Day 25. No action was taken
with study treatment, nor was the irritation treated. The investigator assessed the TEAE
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as being possibly related to study treatment. The reaction did not resolve; however, the
period over which the reaction did not resolve was not specified. On Day 75, the subject
had a Grade 2 application site rash (unclear whether it was the same reaction that was
present on Day 25), and study treatment was discontinued that same day. The subject
was treated with intramuscular and topical corticosteroids, and the event was
considered resolved on Day 110. The investigator assessed the application site rash as
being unlikely related to study treatment and associated with an unnamed concomitant
medication (aside from the treatment for the rash, the only other listed concomitant
medication in the narrative is escitalopram).

Comment: That the application site reaction was treated with systemic and topical

corticosteroids and resulted in discontinuation of study treatment indicates that the rash was

highly clinically significant. No other products were specifically cited as potential causes of the

application site reaction.

e Subject PLe
site eczema.

was a 62-year-old White female who discontinued due to application

No subject who applied ruxolitinib 1.5% BID for longer than 52 weeks (Pool 2c) experienced a
TEAE leading to discontinuation of treatment.

The incidence of discontinuation of ruxolitinib 1.5% BID treatment due to a TEAE was low and
did not meaningfully increase over time (through Week 52).

Significant Adverse Events

Treatment-related adverse events and Grade 3 or higher severity adverse events are discussed
below.

Treatment-Related Adverse Events

Overall, treatment-related TEAEs were reported in a higher proportion of subjects in the
ruxolitinib arm compared to vehicle: 66 (14.7%) and 17 (7.6%), respectively. In Pool 1,
treatment-related TEAEs were reported in the following SOCs in the ruxolitinib group and
vehicle groups, respectively, as follows:

e Gastrointestinal disorders: 1(0.2%) and 1 ( 0.4%),

e General disorders and administration site conditions: 56 ( 12.5%) and 10 ( 4.5%),

e Infections and infestations: 5 ( 1.1%) and 2 ( 0.9%),

e Investigations: 0 ( 0.0%) and 1 ( 0.4%),

e Nervous system disorders: 2 (0.4%) and 1 ( 0.4%), and

e Skin and subcutaneous tissue disorders: 5(1.1%) and 4 (1.8%).

In both treatment groups, most treatment-related TEAEs occurred in the General disorders and
administration site conditions SOC [ruxolitinib arm 56 subjects (12.5%) and vehicle arm 10
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subjects (4.5%), respectively], and most events in this SOC were ASRs. Application site acne was
the most common ASR that was assessed as treatment-related in the ruxolitinib arm and was
reported in 22 subjects (4.9%) compared to 2 subjects (0.9%) the vehicle arm. In the ruxolitinib
arm, application site pruritus occurred at essentially the same incidence as application site
acne: 21 subjects (4.7%) and 22 subjects (4.9%), respectively. Application site folliculitis was
the only treatment-related TEAE that was reported for more than one subject in the Infections
and infestations SOC, and all reports of this event were in the ruxolitinib arm: 3 subjects (0.7%).
Somewhat interestingly, treatment-related TEAEs in the Skin and subcutaneous tissue disorders
SOC were reported at a higher incidence in the vehicle group compared to ruxolitinib: 4
subjects (1.8%) and 5 subjects (1.1%), respectively. No TEAE was reported in more than one
subject in the Skin and subcutaneous tissue disorders SOC.

Grade 3 or Higher Severity Adverse Events

The overall incidence of TEAEs of grade 3 severity or higher was similar between treatment
groups, but slightly higher in the ruxolitinib arm through Week 24 in Pool 1. Investigators did
not assess any of the TEAEs of grade 3 severity or higher as being treatment related. No TEAE of
grade 3 severity or higher was reported in more than one subject.

A full narrative was not provided for the subject who experienced ovarian cancer and was in the
ruxolitinib treatment arm. The event was recorded as nonserious. However, in the Summary of
Clinical Safety, she was described as a 56-year-old female who had a history of right ovarian

L L . (b) ©)
cancer and hysterectomy with bilateral oophorectomy (Subject .
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Table 26. Summary of Treatment-Emergent Adverse Events of Grade 3 or Higher Severity (Pool

1)
Ruxolitinib 1.5% Cream
MedDRA PT, n (%) Vehicle Cream BID (N = BID
224) (N =449)

Participants with any > Grade 3 TEAE 4(1.8) 10(2.2)
Anal fistula 0 1(0.2)
Anal stenosis 0 1(0.2)
Appendicitis 0 1(0.2)
Concussion 0 1(0.2)
Coronary artery stenosis 0 1(0.2)
Hepatitis infectious mononucleosis 0 1(0.2)
Hypertension 0 1(0.2)
Localized infection 0 1(0.2)
Ovarian cancer 0 1(0.2)
Tooth impacted 0 1(0.2)
Electrolyte imbalance 1(0.4) 0
Hyperglycemia 1(0.4) 0
Hyperkalemia 1(0.4) 0
Pilonidal cyst 1(0.4) 0
Tibia fracture 1(0.4) 0

*Source: Table 22 Summary of Clinical Safety

Treatment Emergent Adverse Events and Adverse Reactions'"'*

Table 27 presents an overall summary of TEAEs that occurred in Pool 1.

" The Applicant has distinguished “Adverse Drug Reactions” (ADRs, and referred to as “Adverse Reactions” in this
review) from simple treatment-related TEAEs which are identified via Investigator considerations for relationship
to treatment. The details for qualifying as an ADR instead of a treatment-related TEAE are discussed in Section
7.1.3 of the Clinical Summary of Safety document and the legend to Table 59 in that section: “ADRs were identified
based on the frequency of reporting during the vehicle-controlled DB period of the Phase 3 studies a higher
incidence and IR (when data from the Phase 2 study and the TE period of the Phase 3 studies were included) among
participants who applied active treatment versus vehicle, and the fact that a relationship to application of
ruxolitinib cream is plausible.” (Section 2.7.4 of Module 2). They are also to be distinguished from, but may
overlap with, application site reactions (ASRs) discussed below.
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Table 27. Overall Summary of Treatment-Emergent Adverse Events (Pool 1)*

Ruxolitinib 1.5%

Category, n (%) Vehicle Cream BID (N CreamBID (N=

= 224) 449)
Participants who had a TEAE 79 (35.3) 214 (47.7)
Participants who had a treatment-related TEAE 17 (7.6) 66 (14.7)
Participants who had a Grade 3 or higher severity 4(1.8) 10(2.2)
TEAE
Participants who had a treatment-related Grade 3 0 0
or higher severity TEAE
Participants who had a serious TEAE 1(0.4) 8(1.8)
Participants who had a treatment-related serious 0 0
TEAE
Participants who had a serious TEAE with a fatal 0 0
outcome
Participants who had a TEAE leading to study drug 4(1.8) 6 (1.3)
interruption
Participants who had a TEAE leading to study drug 1(0.4) 2 (0.4)
discontinuation
Participants who had an application site reaction 13 (5.8) 67 (14.9)

*Source: Table 16 Summary of Clinical Safety

TEAEs were most frequently reported in the Infections and Infestations SOC in Pool 1: 98
subjects (21.8%) in the ruxolitinib arm and 37 subjects (16.5%) in the vehicle arm.
Nasopharyngitis was the commonly reported TEAE in this SOC vehicle- 5 subjects (2.2%), and
ruxolitinib 1.5% cream- 19 (4.2%). The SOC that was second in most commonly reported TEAEs
was General disorders and administration site conditions (ASRs were captured in this SOC): 74
subjects (16.5%) in the ruxolitinib arm and 15 subjects (6.7%) in the vehicle arm. Application
site acne was the most commonly reported TEAE in this SOC (and overall) for subjects in the
ruxolitinib group: vehicle- 2 subjects (0.9%) and ruxolitinib cream- 26 subjects (5.8%).

Table 28 presents the TEAEs that occurred in at least 1% of subjects in the ruxolitinib arm in
Pool 1 and at a greater incidence than in the vehicle arm. The most common TEAEs in the
ruxolitinib groups were application site acne and application site pruritus, both of which
occurred at a higher rate in the active group compared to vehicle. Additionally, other ASRs met
the criteria for inclusion in the table, namely application site rash and application site erythema.
Other TEAEs that occurred at a higher incidence in the ruxolitinib arm compared to vehicle
included common AEs such as nasopharyngitis, headache, and upper respiratory tract infection.

Also see discussion of ASRs below.
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Table 28. Adverse Reaction Occurring in 2 1% of Subjects in the Ruxolitinib Arm and at a Higher
Incidence than Vehicle (Pool 1)*

Vehicle Cream BID Ruxolitinib 1.5% Cream BID

(N=224) (N=449)
Adverse Reaction n (%) n (%)
Subjects with any TEAE* 79 (35.3) 214 (47.7)
Application site acne 2(0.9) 26 (5.8)
Application site pruritus 6(2.7) 23 (5.1)
Nasopharyngitis 5(2.2) 19 (4.2)
Headache 6 (2.7) 17 (3.8)
Upper respiratory tract infection 5(2.2) 13 (2.9)
Urinary tract infection 1(0.4) 7 (1.3)
Application site rash 2 (0.9) 7 (1.6)
Application site erythema 1(0.4) 7 (1.6)
Influenza 1(0.4) 6(1.3)
Pyrexia 0 6 (1.3)
Alanine aminotransferase increased 1(0.4) 5(1.1)

*Source Table 3.2.3.1.2.1 Integrated Summary of Safety

Application Site Reactions (ASRs)

The Applicant developed a list of 86 MedDRA PTs for assessment of ASRs and applied those PTs
in searches performed on each of the pooled databases. From review of the list, this reviewer
concluded that it allowed for comprehensive assessment of ASRs.

ASRs occurred in a higher percentage of subjects treated with ruxolitinib cream, 1.5% BID
compared to vehicle in all pools except Pool 2¢, which consisted only of subjects in the phase 2
study, 211. This may relate to reporting practices in study 211, in which not all TEAEs that
occurred at application sites were recorded as ASRs. Study 211 also included evaluation of
lower strengths of ruxolitinib cream.

The 2 most commonly reported ASRs (except Pool 2c¢) and in order of frequency were
application site acne and application site pruritus. None of the ASRs were SAEs and all were of
Grade 1 or 2 severity. The Applicant reported that most resolved with no action taken with
study treatment and did not recur. However, many application site acne events did not resolve.
As noted, Grade 2 was the highest severity level for any ASRs, and Grade 2 ASRs were reported
with active and vehicle treatment. However, treatment was discontinued for one subject due to
an ASR (this subject has been previously discussed). Additionally, a 35-year-old-male ol
had ruxolitinib treatment interrupted due to Grade 2 application site acne (face and neck) and
resumed treatment after one month with the event ongoing. The signal for application site
acne was not seen in the AD program (even with long-term use).

In Pool 1, ASRs were reported in 13 subjects (5.8%) in the vehicle group and 67 subjects (14.9%)
in the ruxolitinib group.

Table 29 presents the ASRs that were reported for Pool 1.
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Table 29. Summary of Application Site Reactions (Pool 1)

Vehicle Cream BID (N (N= Ruxolitinib 1.5% BID
MedDRA PT, n (%) 224) (N = 449)
Any application site TEAE 13(5.8) 67 (14.9)
Application site acne 2(0.9) 26 (5.8)
Application site pruritus 6(2.7) 23 (5.1)
Application site erythema 1(0.4) 7 (1.6)
Application site rash 2(0.9) 7 (1.6)
Application site dermatitis 0 4(0.9)
Application site exfoliation 1(0.4) 4(0.9)
Application site discolouration 0 3(0.7)
Application site dryness 1(0.4) 3(0.7)
Application site folliculitis 0 3(0.7)
Application site irritation 1(0.4) 2(0.4)
Application site pain 0 2(0.4)
Application site bruise 0 1(0.2)
Application site eczema 0 1(0.2)
Application site papules 1(0.4) 1(0.2)
Application site paraesthesia 1(0.4) 1(0.2)
Application site urticaria 0 1(0.2)

*Source: Table 30 Summary of Clinical Safety

Laboratory Findings

The label for oral ruxolitinib includes a Warning and Precaution describing that treatment can
cause thrombocytopenia, anemia and neutropenia. The Applicant’s examination of laboratory
data for platelets, hemoglobin and neutrophils in the phase 3 studies through Week 24 (Pool 1)
identified no clinically meaningful changes in these parameters with treatment with ruxolitinib
cream 1.5% BID.

In Pool 1, mean hemoglobin, platelet, and neutrophil levels were similar between treatment
groups at each test visit (Baseline through Week 24). See Figures 13, 14, and 15, respectively.
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Figure 13. Box Plot of Hemoglobin Levels by Visit and Treatment Group (Pool 1)*
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* Source: Figure 4 Summary of Clinical Safety
Mean values are denoted by the larger "o0" symbol.

Regarding hemoglobin concentration, 418 subjects (93.1%) in the ruxolitinib group in Pool 1
were categorized as Grade 0 at Baseline, and a shift to Grade 2 for one subject (0.2%) was the
worst shift reported for these subjects. In the vehicle group, 205 subjects (91.5%%) were in the
Grade 0O category at Baseline, and the worst shift was to Grade 1 for 16 subjects (7.8%).
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Figure 14. Box Plot of Platelet Counts by Visit and Treatment Group (Pool 1)*
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* Source: Figure 5 Summary of Clinical Safety
Mean values are denoted by the larger "0" symbol.

Regarding platelet counts, 443 subjects (98.7%) in the ruxolitinib group in Pool 1 were
categorized as Grade 0 at Baseline, and a shift to Grade 1 for 2 subjects (0.5%) was the worst
shift reported in this group. In the vehicle group, 223 subjects (99.6%%) were in the Grade 0
category at Baseline, and the worst shift was to Grade 1 for 1 subject (0.4%).

Figure 15. Box Plot of Neutrophil Counts by Visit and Treatment Group (Pool 1)*
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* Source: Figure 6 Summary of Clinical Safety

Regarding neutrophil counts, 432 subjects (96.2%) in the ruxolitinib group in Pool 1 were
categorized as Grade 0 at Baseline, and a shift to Grade 3 for one subject (0.2%) was the worst
shift reported in this group. Six subjects (1.4%) had a shift to Grade 2. In the vehicle group, 218
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subjects (97.3%%) were in the Grade 0 category at Baseline, and the worst shift was to Grade 3
for 1 subject (0.5%). One subject in each treatment group experienced a Grade 3 shift. Five
subjects (2.3%) in the vehicle group had a shift to Grade 2.

A 12-year-old female who was treated with ruxolitinib 1.5% cream BID had a Grade 3 shift
neutrophil count at Week 28. Her baseline value was 2.74 x 10°/L, and her value was 0.57 x
10°/L at Week 28. She had had a Grade 1 neutrophil value of 1.65 x 10°/L at a screening visit.
She had no other abnormal neutrophil values reported during the study. A 71-year-old male
had 2 Grade 3 shifts. His baseline neutrophil value was 2.59 x 10°/L, and at Week 4 his value
0.88 x 10°/L, and at Week 70, his value was 0.98 x 10°/L. No other abnormal neutrophil values
were reported.

Liver Function Tests

Elevations of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) were
observed in clinical trials with oral ruxolitinib and some other JAK inhibitors and are discussed in
the labels for those products. The Applicant assessed ALT, AST, and bilirubin concentrations as
being similar between treatment groups at all visits through Week 24 in Pool 1.

Most shifts in LFT parameters were Grade 1 or 2. Four subjects in Pool 1 had seemingly sporadic
Grade 3 post baseline shifts in a single LFT parameter: 3 subjects had a shift in ALT (1 vehicle-
treated subject and 2 ruxolitinib-treated subjects), and 1 subject in the ruxolitinib group had
shifts in bililrubin. These shifts were accompanied by lesser shifts (Grade 1 or 2) of other LFT
parameters. None of these occurrences were SAEs. One of the subjects who experienced a
Grade 3 elevation in ALT was also the subject who experienced rhabdomyolysis.

No subjects met Hy’s law criteria.
Vital Signs

The Applicant did not summarize vital signs for pooled populations. Per the study reports for
studies 306 and 307, most subjects had normal vital signs from Baseline through the treatment
extension periods, and no significant trends were noted in changes in vital signs through Week
24. The same was true for study 211 through Week 104, per the interim study report. See
Table 23 for the schedule for assessment of vital signs.

TEAESs relating to vital signs in the phase 3 trials through Week 24 were blood pressure
fluctuation (1 subject in vehicle group) and hypertension (4 subjects, all in the ruxolitinib

group).
Electrocardiograms (ECGs)

ECGs were specified only for the Screening visit in studies 306 and 307. ECGs were specified for
the Screening, Week 52, and Week 156 visits in Study 211. The Week 52 interim study report

107
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

for study 211 did not include discussion of ECG findings, and no ECGs were obtained between
Weeks 52 and 104 (therefore, no new ECGs findings were available for the Week 104 interim
report).

In Pool 1, the TEAE of atrial fibrillation was reported for 1 subject (ruxolitinib group). This was
the only TEAE relating to ECG findings in Pool 1.

QTr

From Section 4.2 of the Summary of Clinical Safety (referencing the original submission
(12/21/2020):

A thorough QT study of oral ruxolitinib at a supratherapeutic dose (200 mg), which produced
plasma concentrations well above those observed for ruxolitinib 1.5% cream BID, was negative
for QT prolongation according to the International Council for Harmonisation E14 Guidance
(previously reported in NDA 215309).

From review of the original NDA:

e Athorough QT study of oral ruxolitinib at a supratherapeutic dose (200 mg), which
produced plasma concentrations well above those observed for ruxolitinib 1.5% cream BID,
was negative for QT-prolongation according to the International Council for Harmonisation
E14 Guidance...In addition, for ruxolitinib, the hERG IC50 is 131.6 uM... The highest mean
(SD) concentrations seen in humans to date have been 7.1 (1.35) uM following a single 200
mg oral dose of ruxolitinib. When adjusted for protein binding (3.3% unbound), this equates
to 0.234 (0.045) uM, which is approximately 1/550th of the hERG IC50.

Immunogenicity Potential
Not applicable.
Analysis of Submission-Specific Safety Issues

The approved package insert for Opzelura includes a Boxed Warning advising of risks of serious
infections, mortality, malignancy, major adverse cardiovascular events (MACE), and thrombosis.
These events are largely discussed in the context of JAK inhibitors as a class, specifically those
products indicated for treatment of inflammatory conditions. Adverse events of interest are
discussed below.

8.2.5.1. Serious Infections and Herpes Zoster

The 2 serious infections that occurred in the phase 3 trials during the initial 24-week period
(Pool 1) have been previously discussed, and those events were appendicitis and hepatitis
infectious mononucleosis. See Section 8.2.4.
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Although not SAEs, 5 herpes zoster events were reported across the development program: 4
herpes zoster events and 1 event of postherpetic neuralgia. All of these events occurred in
subjects who had been using ruxolitinib 1.5% cream BID for at least 24 weeks, and all subjects
were using the product when the event occurred. Study day of onset of the herpes zoster
ranged from Day 224 to Day 345 (it was not reported for one subject). Subjects ranged in age
from 47 to 69 years. For 2 subjects the herpes zoster occurred at an application site, and for the
other 2 the location was “not applicable.” All subjects recovered, including the subject who
developed postherpetic neuralgia. The duration of the zoster for 3 subjects ranged from 11 to
22 days (duration was not reported for a 4% subject), and the duration was 30 days for the
postherpetic neuralgia. No action was taken with study treatment for any subject. The courses
of the herpes zoster events were uncomplicated (except for the postherpetic neuralgia). All
subjects were older than forty years of age. The duration of the zoster events was within the
general timeframe for zoster.?®

No additional serious infections or events of herpes zoster were reported in the 4-Month Safety
Update.

8.2.5.2. Malignancy and Lymphoproliferative Disorders

Ultraviolet light (UVL) exposure is a known factor in development of non-melanoma skin
cancers (NMSC). The absence of the protective effect of melanin at affected sites could raise
concerns regarding a potential increased risk for NMSC and melanoma in patients with vitiligo,
from exposures to UVL, including therapeutic exposures. An increased risk of skin cancer from
long-term PUVA treatment has been established for patients with psoriasis.3*3> However,
similar risks do not appear to attach to NB-UVB.* Genetic and autoimmune factors may have
protective effects against development of melanoma and NMSC in patients with vitiligo,
although additional investigations are required to support reported findings. 14

In the phase 3 trials, prior therapy included PUVA for 5.2% of subjects and NB-UVB for 20.8% of
subjects. In the integrated safety database (Pool 2), 29.6%, had received phototherapy as prior
treatment: PUVA for 5.7% of subjects and NB-UVB for 16.9% of subjects.

In Pool 2, 5 subjects experienced 8 treatment-emergent NMSC: 6 basal cell carcinomas (BCC)
(in 3 subjects), 1 Bowen’s disease, and squamous cell carcinoma (SCC). No melanomas were
reported. All 5 subjects were White, and 4 of 5 had Fitzpatrick Type Il skin type (the remaining
subject had Type | skin type), and 4 of 5 were male. Two of the subjects had a a history of
photochemotherapy treatment, and a third subject had a history of phototherapy treatment.

One of the 5 subjects had 4 of the 6 BCCs (at scattered sites). This subject was a 50-year-old
White male with Type Il skin, and he had a previous history of phototherapy. One of his BCCs
was at an application site, and this lesion was apparently diagnosed on the same day as 2 other
BCCs that were not at treatment sites. The 4t lesion had been diagnosed 175 days prior to the
other BCCs. For the remaining 3 subjects, the NMSC (2 BCC and 1 Bowen’s disease) occurred at
an application site.
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The subject who experienced the SCC was in the vehicle treatment group, and the event
“started” on Day 42 and occurred at an application site.

Table 30. Nonmelanoma Skin Neoplasm Treatment-Emergent Adverse Events (Safety
Population)*

Relevant Medical
Historv/Relevant Prior At Action
Medications or Therapies Application | Taken With | Seudy
Srudy and Concomitant Serious | Related Sive the Study Day | Duration
AgeSex, Race Treatment Group Medications PT (Location) | Grade | (Y/N) (Y/N) YNy Drug Start (davy)
DNCB 18424-211 | Ruxolstigb 0.15% | NomeNone Basal cell 2 N N Y Drug 198 L}
42F, White cream QD carcinoma
(Fitzpatnick (nad chest) (stdy drug
Type I dan rype) apphcanon
restarted
ves)
INCB 18424-211 | Ruxolitingb 0.5% | NonePhotochemotherap Basal cell 2 N Y g ¢ Dirug 630 1k
680, Whare cream QD (prior therapy), tacrolimus | carcimoma dascontmued
(Fitzpatrick (vehacle-controlled | (topical, pnor medication) | (left lower leg)®
Type Il shan type) | DB and DB
extension
penods) noxokitinab
1.5% cream BID
{open-label
extension)
INCB 18424-211 | Ruxoltmsb 1.5% | Skin lesion (reported termc | Basal cell 2 N N N Drug 203 120
S0M. Whae cream BID red lesson on nght CACInoma mterrupted
(Fitzpatrick shoulder) Phototherapy (right shoulder) (smady drug
Type Il shan type) (pnor therapy), tacrolumus apphcanon
(topcal, prior medication) restaried
yes)
Basal cell 2 N N N Drug T8 106
CATINomMA mterrupted
(left postenior {smady drug
shoulder) apphcanon
restanied
no)
Basal cell 2 N N N Drug ims 106
Carcnoma mterrupted
(left upper arm) (smady drug
apphcanon
restaned
no)
Relevant Medical
History/Relevant Prior Ar Action
Medication: or Therapies Application | Taken With | Study
Srady and Concomitant Serious | Related Site the Smady Day | Duration
Age/Sex. Race Treatment Group Medications PT (Location) | Grade | (V') N [ ] Diug Seart | (davy)
INCB 18424-211 Basal cell 2 N N i Drug 38 106
SOM. White carcinoma mierrupted
(Fitzpatnick (nght neck) {srudy drug
Type II shan type) apphcation
{contmued) restarted
o)
INCB 18424-211 | Ruxolmmb 1.5% None Corticosterods Bowen disease 2 N N Y No change 1090 | Omgong
S2M. White cream BID (topical, prior medscation). | (unspecified
(Futzpatnck psoralen (oral. prior treated area)
Type II shan type) therapy), UVA (prior
Wserapy)
DNCB 18424-306 | Viehicle cream BID | Skan lesion (reported term: | Squamous cell 2 N N Y No change 42 n
660, White 4 mun rarsed flaky lesson carcinoma of
(Fitzpatnick [nght forearm skin
Type 1 skan type) slan])/'cormsone (lopscal (unspecified
jpreor medication) treated area)

*Source: Table 41 of Summary of Clincia Safety

2 This event was preceded by nonserious TEAEs of actinic keratosis (Grade 2, right inferior leg) and lichenoid actinic keratosis
(Grade 2, left wrist and right superior leg) with onset on Day 387. None of these events were considered related to the study
drug by the investigator, and no action was taken with the study drug due to these events. The events resolved on Day 477.

The size- and exposure-adjusted incidence rates for BCC in Pool 2 were vehicle: 0 (0%) and
ruxolitinib cream 3 (0.4%) and for Bowen’s disease: vehicle (0%) and ruxolitinib cream, 1 (0.1%)
(Table 3.2.3.2.6.1).

This reviewer notes that all of the subjects had fair skin, most of the subjects were male (one
subject was female), and most subjects were > 50 years of age (the female subject was 42),
factors which may correlate with development of BCC and cutaneous SCC. All subjects
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developed the NMSC at what may be considered sun-exposed areas, which also corresponded
to application sites for some subjects, including the subject on vehicle treatment who
experienced the SCC. Two subjects had a history of photochemotherapy. For the one subject for
whom multiple BCC were reported, 3 of the 4 lesions were not at application sites. The
available information includes factors that placed each subject at some risk for development of
NMSC. A potential contributory role of ruxolitinib in causation atop other risk factors is unclear.
However, investigators did not consider any of the lesions to be treatment-related, and this
seems a reasonable assessment.

There were single reports of all other malignancies in the integrated safety database (Pool 2),
and those other malignancies were breast cancer, ovarian cancer, papillary thyroid cancer, and
prostate cancer. All were reported as SAEs (see Section 8.2.4) except the event of ovarian
cancer, which was considered nonserious (Subject ®® \vas a 56-year-old female who had a
history of right ovarian cancer, hysterectomy and double ovariectomy. The event was ongoing
at the time of data cutoff for the supplement, and no action was taken with study drug because
of the event).

No additional malignancies were reported in the 4-Month Safety Update.

8.2.5.3. Thromoembolic and Major Adverse Cardiovascular Events
(MACE)

In the integrated safety database (Pool 2), 3 subjects experienced thrombotic or embolic events
while on ruxolitinib cream treatment, and no action was taken with study medication for any of
these subjects. “Coronary artery occlusion” was the event reported for one of these subjects
®® The event was an SAE, and this subject has been previously discussed (see Section
8.2.4). For subject ® (6), the SAE was recorded as “coronary blockage” on the case report
form; “coronary artery occlusion” is the PT reported in the narrative. The SAE for this subject
and the investigator assessment appear to pertain to incomplete coronary blockage,
(coronary occlusion).
A second subject ®O\vas a 54-year-old obese female (BMI 32 kg/m?) who experienced a
thrombus in the left leg 25 days following surgery to remove a torn meniscus from the right
knee. It is unclear whether the subject had any mobility limitations in her postoperative course
that may have increased her risk for development of a thrombus. The 3™ subject @O \vas
a 65-year-old female, with a history of hyperlipidemia for which she was taking lipid lowering
agents (ezetimibe and simvastatin), who experienced a nonserious transient ischemic attack on
Day 76. Her risk factors for the event include her age and history of hypercholesterolemia.

The Applicant reported that for 2 of these subjects, the plasma ruxolitinib concentrations were
below the half-maximal inhibitory concentration (ICsp) for JAK2 inhibiton in whole blood assays
at testing proximate to the event. For the third subject (subject with thrombus in leg), such PK
sampling was not done.
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Table 31. Arterial and Venous Thromboembolic Events (Pool 2 Population)*

Relevant Medical |
Action Taken With
the Stady Drug Study
Serfous | Related Plasma Day
PT Grade Y'N) YN) Concentrations Start Duration
Coronary artery 3 [ ¥ | ~ [» | 1

Study
Participant No.
Age Sex. BMI at Treatment

l Baseline Group
INCD 18424211 | Ruxolituasb 0 5%

(b) (6) cream QD
S6M,. 297 kp'm (vehscle

(2 h postapplication)

4 " + 4 4 + +

sagery Thrombosus (verbatun 2 N N No change 980 177 days
term Jeft Jower leg 203 10 669 oM
Hood clot)

30 Transsent 1schaemsc 2 N N No change 76 1 day
attack 63.2mM

*Source: Table 42 Summary of Clinical Safety

This reviewer could not find that the Applicant expressly defined “MACE.” MACE was not
included in the list of adverse events of interest (or elsewhere) in the ISS SAP, dated “18 MAR
2021,” nor were MACE discussed at the pre-sNDA meeting on 07/29/2021. In the approved
Opzelura package insert, MACE is defined as “cardiovascular death, non-fatal myocardial
infarction (Ml), and non-fatal stroke” (the discussion in the package insert is in the context of
events observed in clinical trials of JAK inhibitors used to treat inflammatory conditions). To
identify MACE in the vitiligo program, the Applicant searched the integrated safety database
using 40 PTs to identify events that could be categorized as MACE. This reviewer considers that
the Applicant’s search terms allowed for a comprehensive assessment of the database. The
Applicant identified no MACE under the search criteria.

However, one subject experienced a MACE (as defined by the Applicant’s search criteria and as
defined in the package insert): Subject O \vasa 71-year-old White female who
experienced a cerebrovascular accident. However, as the stroke occurred 47 days after the last
application of ruxolitinib cream, it occurred beyond the 30-day, post-treatment window that
defined the period for TEAE. This subject and the SAE has been previously discussed (see
Section 8.2.4).

No new thromboembolic events or MACE were reported in the 4-Month Safety Update.

Thrombocytosis/elevated mean platelet volume

The Applicant references literature reports of transient increases in platelet count with
baricitinib in the rheumatoid arthritis population. (Note: The baricitinib package insert does not
include discussion of this observation.)

The Applicant searched the integrated clinical database for AEs of platelet count increased,
MPV increased, and thrombocytosis and identified 3 subjects under the terms of the search.
One subject appeared to have an elevated baseline platelet count. All of the events were
nonserious, and no action was taken with study treatment for any of the subjects. See Table 32:
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Table 32. Treatment-Emergent Thrombocytosis Events (Pool 2)*

Action Taken With the
Relevant Medical Severity Laboratory | Laboratery Waornt Study Drug
Study History Relevant Prior and Sertous Onmvet Value at Value at Laboratory | Investigator Assessment of
| AgeSex | Concomitant Medications | PT | (YesNo) | Duration | Baseline | Omset® |  Value | Relationship to Study Drug |
Ruxolitinib 1 5% cream BID

INCB 18424-306 Thrombocytoss, None Thrombocytoss Grade 2 Day 319 Platelets Platelets Platelets

sutrolled DB and DB extension periods)
INCB 18424211 None None Platelet count ncreased| Grade 1 | Day 169 Platelets Platelets Platelets. | No sction
46F No 1 1 « 1071

Ruxolitinib 1. 5% cream

*Source: Table 43 Summary of Safety

@Laboratory result on the day of onset or the last result before onset.
b Worst value through Week 52.

Normal range: 130-400 10°/L

No additional events of platelet count increased, MPV increased, and thrombocytosis were
reported in the 4-Month Safety Update

8.2.5.4. Cytopenias

The package insert for oral ruxolitinib includes a Warning and Precaution that treatment with the
product can cause thrombocytopenia, anemia and neutropenia, and the label for the topical
product reflects that these events were observed in the clinical trials for the AD program.
Cytopenic events that occurred in Pool 1 (through Week 24 of the vitiligo phase 3 studies) are
presented in Table 33. For subjects in the 1.5% cream group, the day of onset of the cytopenic
event ranged from Day 57 to Day 132, and no action was taken with study treatment for any of
these subjects. None of the events were serious, and none were considered as being related to
treatment. All of the events were ongoing at the time of data cutoff except for one event of
“Hemoglobin decreased” that had a duration of 112 days. No events of thrombocytopenia were
reported through Week 52. Mean steady-state ruxolitinib plasma concentrations (Css) were
generally low (less than 125 nM) for these subjects except for subject &e (TEAE: “anemia”

who had a Css > 95 percentile, at Css295 nM.
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Table 33. Summary of Erythropenia, Neutropenia, and Thrombocytopenia

Treatment-Emergent Adverse Events in Decreasing Order of Frequency

(Pool 1)*
Vehicle Cream BID Ruxolitinib 1.5% Cream BID

MedDRA PT, n (%) (N =224) (N = 449)
Any erythropenia TEAE 1(0.4) 4(0.9)
Hemoglobin decreased 0 2 (0.4)
Anemia 1(0.4) 1(0.2)
Microcytic anemia 0 1(0.2)

Any neutropenia TEAE 1(0.4) 0
Neutrophil count decreased 1(0.4) 0

Any thrombocytopenia TEAE 0 0

*Source: Table 34 Summary of Clinical Safety
Additional details regarding these subjects are presented below in Table 34.

Table 34. Subjects With Cytopenias in Pool 1*

| Worst Laboratory | Action Taken With the Study Drug |

Value During the Treated with Concomitant
Severity Laboratery | Laberatory 24-Week Medication (Y/N)
Study Serious Onset Value at Value at Vehiche-Controlled Iuvestigator Assessment of
Age/Sex PT (Y/N) | Duration Baseline Onset DB Period Relationship to Study Drug
Vehicle cream BID
INCB 18424-307 Anema N Day 1 Hemoglobin®: | Hemoglobmn Hemoglobmn No change
I8F 90 days 101 gL 101 gL 101 gL Y
Not related
INCB 18424-306 | Neutrophul count N Day 54 | Neuwrophals®: | Neutrophuls Neutropluls Drug mterrupted (study drug
31 decreased 141 days 1L5x 10" | 1.07 = 10°L 1.07 = 10°L apphcation restarted: ves)
N

Not related

Ruxolitinib 1.5% cream BID

INCB 18424-306 Hemoglobm N Day 57 | Hemoglobin* | Hemoglobm Hemoglobn No change
19F decreased 112 days 126 gL 104 gL 95 g'L (Day 85) N

Not related
INCB 18424-306 Microcync N Day 130 | Hemoglobin* | Hemoglobun: Hemoglobm No change
16F anenua Ongomg 121 gL 109 gL 106 gL (Day 169) | N

Not related
INCB 18424-307 Anemia N Day 85 | Hemoglobin* | Hemoglob Hemoglob No change
43F Ongomng 107 gl 99 gl 99 gL Y

Not related
INCB 18424-307 Hemoglobm N Day 132 NR NR NR No change
33F decreased Ongomg N

Not related

*Source: Table 35 Summary of Clinical Safety
NR = not reported.

sNormal range for hemoglobin: 120 to 156 g/L.
eNormal range for neutrophils: 1.8 to 8 x 10¢/L.

The occurrence of cytopenia events in the phase 3 trials did not significantly change with longer
term exposure up to Week 52. The Applicant provided exposure-adjusted incidence rates for
this treatment-extension period, as presented in Table 35 below.
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Table 35. Summary of Exposure-adjusted Incidence Rates of Cytopenias by MedDRA Preferred
Term (Pool 1 Population Including TE Period)*

*Source: Table 99.3.2.3.6.1 Integrated Summary of Safety
TE= treatment extension

Thus, an increase in rates of cytopenia events was not observed with longer term exposure to
ruxolitinib cream.

Also, see “Laboratory Findings” in Section 8.2.4.

Four subjects experienced cytopenia events that were reported in the 4-Month Safety Update.
All subjects were being treated with ruxolitinib 1.5% cream BID (the only ongoing dosing
regimen). All events were nonserious. The TEAEs were: 2 reports of Grade 1 anemia (Days 488
and 391), a Grade 1 event of hematocrit decreased and hemoglobin decrease (one subject), and
a Grade 2 event of neutropenia (Day 427). The neutropenia event was the only one that was
considered to be treatment related. Treatment was not interrupted for any of these subjects.
All events were ongoing at the time of data cut-off.

Clinical Outcome Assessment (COA) Analyses Informing
Safety/Tolerability

No COA analyses were conducted to inform safety/tolerability in the vitiligo studies.
Safety Analyses by Demographic Subgroups

The discussion below pertains to Pool 1.

The limited numbers of subjects 12 to < 18 years of age and 2 65 years of age allowed only
limited comparisons to the majority of subjects who were 18 to < 65 years of age. Overall TEAEs
occurred in progressively decreasing rates in the ruxolitinib groups from 12 to < 18 years of age
(56.4%), 18 to < 65 years (47%), and > 65 years (39.3%). Treatment-related AEs were reported
in 9 subjects (16.4%) 12 to < 18 years of age, and all subjects were in the ruxolitinib group.
However, no TEAEs in ruxolitinib-treated subjects 12 to < 18 years of age led to interruption of
study drug or discontinuation from the study. In subjects > 65 years of age, treatment-related
AEs occurred in 14.3% of subjects in the ruxolitinib group compared to 18.8% of subjects in the
vehicle group. Two subjects > 65 years of age in the ruxolitinib group experienced AEs that led
to temporary interruption of treatment.
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Overall AEs occurred at a lower rate in males (42.3%) compared to females (52%) in the
ruxolitinib groups, and the same pattern was noted in the rates of treatment-related AEs 10.0%
in males and 18.5% in females. Severe AEs (> Grade 3) occurred at similar rates in males and
females 2.0% and 2.4%, respectively. SAEs occurred at a higher rate in males at 3.5% and 0.4%
in females.

The numbers of non-White subjects permitted only limited comparisons between racial groups.
The majority of subjects were White (81.9%). Regarding race, the highest overall incidence of
TEAEs in the ruxolitinib group was in the “not reported” group at 89.5%.

Table 36. Overall Summary of Treatment-Emergent Adverse Events by Demographic
Characteristic Subgroup (Pool 1)*

Treatment-Emergent Adverse Events, m (%)
Leading to | Leading to Study
Demographic Treatment With Fatal | Study Drug Drug
Characteristic | Subgroup ~ Al Related > Grade 3 | Serious Outcome | Interruption | Discontinuation

Age

R BID 1(393) 3(10.7)

*Source: Table 53 Summary of Clinical Safety

Specific Safety Studies/Clinical Trials
This section is not applicable.
Additional Safety Explorations

(b) (4)

The package insert for oral ruxolitinib (JAKAFI oral tablets) includes the following discussion in
the “Warnings and Precautions” section:

(b) (4)
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Basal cell and squamous cell carcinomas were observed in subjects treated with ruxolitinib
cream in clinical trials, and these were the only malignancies that were reported in more than
one subject (including the subject who experienced Bowen’s disease). Also see Section 8.2.5.2.
Malignancies that were SAEs are discussed in Section 8.2.4.

Opzelura currently has Boxed Warning and Warnings and Precautions for malignancies in the
Prescribing Information consistent with JAK inhibitor class labeling concerning the observation
of lymphoma and other malignancies.

Human Reproduction and Pregnancy

Pregnant or lactating women were excluded from all clinical studies. Study subjects were
required to use appropriate effective contraception to avoid pregnancy or fathering a child,
unless the females were of non-childbearing potential or the subjects were prepubescent
adolescents. Six pregnancies occurred by the data cut-off date for the supplement, 2 in study
subjects and 4 in partners of study subjects. Outcomes were known for 3 of the pregnancies,
and all were term births with healthy infants.

Table 37. Pregnancies in Studies of Ruxolitinib Cream*

Method of Contraception
Subject Treatment Group Used Pregnancy Outcome
INCB 18424-211
Partner of male Ruxolitinib 0.15% cream QD Withdrawal Term birth/healthy infant
participant ®)©)

() (6) Vehicle cream BID, then Medroxyprogesterone Unknown — ultrasound during
ruxolitinib 0.5% cream QD, then pregnancy was normal
ruxolitinib 1.5% cream BID

Partner of male Ruxolitinib 0.5% cream QD, then | Barrier method Term baby/healthy infant
participant. @ ® | ruxolitinib 1.5% cream BID
INCB 18424-306
Partner of male Ruxolitinib 1.5% cream BID None Unknown
participant ® (6))
INCB 18424-307
() (6) Ruxolitinib 1.5% cream BID Barrier method Term baby/healthy infant
Partner of male Ruxolitinib 1.5% cream BID Barrier method Unknown
participant ®)©)

*Source: Table 58 Summary of Clinical Safety
2This pregnancy occurred between Weeks 52 and 104 of the study.

The approval letter of the original NDA 215309 for the AD indication included postmarketing
requirements for the Applicant to conduct:

e A Pregnancy Exposure Registry

117
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

e An additional pregnancy study that uses a different design from the Pregnancy Registry
to assess major congenital malformations, spontaneous abortions, stillbirths, and small
for gestational age and preterm birth in the female population with atopic dermatitis
exposed to ruxolitinib cream during pregnancy compared to an unexposed control
population

The timelines detailed in the approval letter are the same for both studies:

Draft Protocol Sumbission: 02/2022
Final Protocol Submission: 08/2022
Study Completion: 08/2032

Final Report Submission: 08/2033

The Applicant submitted draft protocols in accordance with the timelines detailed in the
approval letter.

Pediatrics and Assessment of Effects on Growth

Ruxolitinib cream, 1.5% is approved for use in patients 12 years and older for the atopic
dermatitis indication.

The phase 3 trials for vitiligo included adolescents, considered as subjects 12 to < 18 years of
age in the analyses. The studies did not include assessment of effects on growth. Generally, the
safety profile appeared to be similar in subjects > 18 years of age and those 12 to < 18 years.

Consistent with the Agreed initial Pediatric Study Plan (iPSP), the Applicant requests:

e A partial waiver for study of the 0 to < 2 years age group on the grounds that studies are
highly impracticable because of the extremely low prevalence of nonsegmental vitiligo
in this patient population.

e Adeferral of pediatric assessments in the > 2 years to < 12 years age group until
additional safety or effectiveness data have been collected in the > 12 to < 17 years age
group and adults. Note: The upper limit of “< 17 years” in the deferral request aligns
with the Center for Drug Evaluation and Research’s general definition for the upper
bound for pediatric patients.?® Evaluation in the > 2 years to < 12 years age group will
initiate after approval of an application for ruxolitinib cream for treatment of vitiligo in
patients 12 years of age and older to allow for complete review of safety and
effectiveness in subjects in the older age groups.

The Applicant’s waiver and deferral requests are reasonable. The Applicant will be required to
conduct the deferred pediatric study as a postmarketing requirement under the Pediatric
Research Equity Act. The Applicant’s plans have been presented to PeRC which found them
acceptable.
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Overdose, Drug Abuse Potential, Withdrawal, and Rebound

There is no known drug abuse potential for ruxolitinib cream. The Applicant did not specifically
assess the potential for withdrawal and rebound. However, the Applicant found no evidence of
either of these phenomena with ruxolitinib cream.

Safety in the Postmarket Setting
Safety Concerns Identified Through Postmarket Experience

The Applicant submitted the first quarterly Periodic Adverse Drug Experience Report (PADER)
on 01/19/2022, which covered the period of 09/21/2021 to 12/20/2021. The Applicant received
27 reports that included 46 AEs, and all of the AEs were nonserious and unexpected AEs. The
Applicant concluded that the reports revealed “no new significant safety issue.” This reviewer
agrees with that assessment. The most commonly reported event was “off-label use” (12
reports; uses unspecified).

Expectations on Safety in the Postmarket Setting

Local skin reactions are a possibility with topical products. Application site acne was the most
common TEAE in ruxolitinib-treated subjects in the vitiligo studies and seems likely to present
in the postmarket setting.

With sufficient systemic exposure, the safety profile could be similar to that of oral ruxolitinib
or other JAK inhibitors indicated for treatment of inflammatory conditions, and the approved
package insert for ruxolitinib cream includes extensive discussion of safety in the context of
systemic exposure in the Warnings and Precautions section (as well as a Boxed Warning). The
likelihood of this is unclear.

Integrated Assessment of Safety

The Applicant comprehensively evaluated the safety of ruxolitinib 1.5% cream in

subjects with nonsegmental vitiligo. The types and frequency of safety evaluations were
adequate to identify local TEAEs that might be observed with ruxolitinib 1.5% cream. The
safety evaluations were also adequate to evaluate for systemic TEAEs that might be seen with
oral ruxolitinib or with oral JAK inhibitors that are approved for treatment of other
inflammatory conditions and that might reflect systemic exposure to ruxolitinib from use of the
Applicant’s product for treatment of nonsegmental vitiligo.

The Division and Applicant did not discuss the specific size of the safety database to include in
this supplement, including the number of adolescents. However, the total number of subjects in
the safety database exceeded the minimum recommendations in the ICH E1A guideline for
population exposures for assessment of safety for products intended for long-term use for non-
life-threatening conditions. Indeed, the timepoint for assessment of primary efficacy, Week 24,
itself reflected chronic use of the product. Although a limited number of subjects 12 to < 18
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years of age was evaluated in the vitiligo studies, this reviewer considers that the safety of use
of the product in this population is supported by the safety data from adolescent exposure in
the AD population. The reviewer does not consider there to be sufficient inherent differences in
the vitiligo and AD populations, such that safety data from the latter would not support the
former. Additionally, ruxolitinib 1.5% cream will have safety labeling similar to upadacitinib, an
oral JAK inhibitor that is approved for treatment of patients 12 years and older with refractory,
moderate to severe atopic dermatitis whose disease is not adequately controlled with other
systemic drug products, including biologics, or when use of those therapies are inadvisable. The
available information suggests that the safety profile in adolescents is similar to that in adults.
The one SAE that occurred in an adolescent subject resulted from a scooter accident. The one
adverse event of interest that was reported in Pool 1 in an adolescent (16-year-old female) was
microcytic anemia that was assessed as not being related to treatment and resulted in no
action being taken with study treatment.

There were only single reports of all SAEs i.e., no one type of SAE was reported in more than
one subject. Investigators assessed SAEs as not being reasonably possibly caused by ruxolitinib
cream. From the available information, this reviewer agrees with that assessment. Based on the
provided information, ruxolitinib cream did not appear to be implicated in causation in any of
the events, and, for some events, there were other factors in the subjects’ history that
predisposed the subject to the SAE i.e., in the absence of exposure to ruxolitinib cream. The
pattern and occurrence of SAEs with longer term exposure raised no new safety concerns.

Investigators did not assess any of the TEAEs of grade 3 severity or higher as being treatment
related in Pool 1, and the incidence of such events was similar between the vehicle and
ruxolitinib 1.5% cream BID groups. No TEAE of grade 3 severity or higher was reported in more
than one subject. In Pool 1, mean hemoglobin, platelet, and neutrophil levels were similar
between treatment groups at each test visit (Baseline through Week 24). The Applicant
assessed ALT, AST, and bilirubin concentrations as being similar between treatment groups at
all visits through Week 24 in Pool 1. The comprehensive assessment of adverse events of
interest (relating to oral ruxolitinib or systemic JAK inhibitors for other indications) raised no
new safety concerns, and events were of low incidence. No TEAEs of MACE were reported (the
one reported MACE, a stroke, occurred beyond the 30-day post-treatment window that defined
the period for TEAE).

TEAEs were most frequently reported in the Infections and Infestations SOC, with
nasopharyngitis being the most commonly reported TEAE in this SOC. The SOC that was second
in most commonly reported TEAEs was General disorders and administration site conditions,
and ASRs were captured in this SOC. Application site acne was the most commonly reported
ASR in the ruxolitinib group, followed by application site pruritus.

Application site acne was the most commonly reported TEAE in ruxolitinib-treated subjects

overall. Application site acne was not reported in the AD program. However, “acneiform

dermatitis” is reported in the package insert as having occurred in < 1% of subjects with AD in

the ruxolitinib 1.5% cream group and none in the vehicle group. “Acne” is a labeled adverse
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reaction for both abrocitinib and upadacitinib and occurred in a dose-related pattern for both
products. It is listed as an adverse reaction that occurred in > 1% of subjects for the AD and
psoriatic arthritis populations in the upadacitinib label. The Applicant did not discuss possible
mechanisms for application site acne, and the reviewer found no information on possible
mechanisms (based on a limited literature search).

One TEAE of rhabdomyolysis occurred in the vitiligo clinical trials, and it was an SAE.
Rhabdomyolysis has been previously reported in association with use of JAK inhibitors. King et
al. described 2 subjects who experienced this SAE while receiving brepocitinib in a phase 2a
study evaluating the product for treatment of alopecia areata.3® For both subjects, strenuous
physical activity preceded the SAEs, which resolved without sequelae. This history and outcome
is similar to the subject in the vitiligo studies (see Section 8.2.4). Guttman-Yassky et al. reported
one case of rhabdomyolysis in a 23-year-old male who received upadacitinib in a clinical trial
evaluating the product for treatment of AD.3” The AE was thought to have been potentially
triggered by jet skiing. The authors further stated that a “few cases” of rhabdomyolysis had
been reported in clinical development programs for upadacitinib across different indications
“generally alternative causes were presented for these events” and cited “Liu J, unpublished.”
The significance of rhabdomyolysis in the context of use of JAK inhibitors, if any, is unclear.

The Applicant proposes to have an instruction to the label that includes not for Rl
use, later proposing @@ 35 an alternative to @@ Such an instruction (with either
term) would preclude use of ruxolitinib cream on the eyelids. However, the eyelids are
specifically included in the definition of F-VASI, the instrument used for assessment of primary
efficacy. If the eyelids were part of the assessment area, then they were, presumably, included
in the treatment area. The phase 3 protocols did not include an instruction against use of study
product on the eyelids. Five events related to the eyelids were reported in 449 ruxolitinib-
treated subjects in the phase 3 database (one event each in 5 subjects), and 3 of these events
occurred at an application site area: dryness (eyelid), chalazion-lower left eyelid, and stye on
left lower eyelid, making for a frequency of 0.7%. Thus, the submitted safety data do not
suggest that use of ruxolitinib cream on the eyelids should be excluded, and the Applicant
finally agreed to the phrase “Not for intraocular use.”

The Applicant proposes that the current labeled restriction to use of no more than 60 g of
product per week (for the AD indication) would apply to the proposed new nonsegmental
vitiligo indication. Based on pooled data from the phase 3 studies, the average daily amount of
ruxolitinib 1.5% cream usage was 65.8 mg, which equates to an average use of 30.7 g per week.
If the maximum 10% body surface area (BSA), proposed in the label for the vitiligo indication,
were treated, the average weekly amount of product used would be 42.0 g. The average % BSA
treated in the phase 3 studies was 7.31%, and > 97% of subjects used less than 60 g of product
per week. (See Section 6.3.2 for details of the clinical pharmacology review.) Thus, the
Applicant’s proposal regarding a maximum of 60 g per week for the vitiligo indication is
acceptable.
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The Agency approved NDA 215309/5-002 on April 15, 2022, which allowed for a 100 g container
size for ruxolitinib 1.5% cream. For the new container size, the Applicant proposed the
following instruction: R

Therefore, the Agency recommends the more
convenient instruction of “one 100 g tube per 2 weeks,” which would still allow a total amount
close to, but not exceeding, the recommended limit in the amount of use per week in the
currently approved label.

In summary, ruxolitinib 1.5% cream was well tolerated in the study population, and the
available safety data support use of the product for treatment of nonsegmental vitiligo in
patients 12 years and older.

8.3. Statistical Issues

No significant statistical issues were identified regarding the primary efficacy endpoint of F-VASI
75 at Week 24 or the secondary endpoints related to vitiligo assessments on the face.

The primary and secondary endpoints support the efficacy of ruxolitinib in the treatment of
vitiligo of the face. The efficacy of ruxolitinib for vitiligo on the total body is supported by the
pre-specified secondary endpoint of T-VASI 50 at Week 24 and exploratory analyses of T-VASI
75 at Week 52.

The applicant made changes to the multiple imputation method used as the primary method of
missing data handling after finalizing the statistical analysis plan that include increasing the
number of imputations, modifying the imputation method, and increasing the number of burn-
in iterations for each imputation. The applicant justified these modifications as necessary to
improve the stability and accuracy of the results.

In addition, the statistical analyst identified the issue that the point estimates from the multiple
imputation procedure differed slightly (by a fraction of a percent) depending on which SAS
platform (desktop or server) was used to run the analyses. However, these minor discrepancies
did not impact the conclusions and the overall results are robust to minor variations in handling
the missing data and the post-hoc adjustments to the procedure. The issues with the specific
details of the multiple imputation procedure do not impact the overall study findings.

8.4. Conclusions and Recommendations

The totality of the data supports that the benefits of ruxolitinib cream, 1.5%, outweigh its
risks for treatment of nonsegmental vitiligo in patients 12 years and older.

The review team recommends approval of this application.
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9 Advisory Committee Meeting and Other External Consultations

An Advisory Committee meeting was not held for this supplement.

10 Pediatrics

See Section 8.2.9.

The Agency agrees with partial waiver for studying the use of OPZELURA in pediatric patients O
to <2 years of age and deferral in pediatric patients 2 to <12 years of age. The following
postmarketing requirement with estimated dates for the study has been accepted by the
Applicant:

4304-1 Conduct a randomized, double-blind, vehicle-controlled 24-week trial of
ruxolitinib 1.5% cream followed by a 28-week long-term safety extension period.
The trial should enroll 150 pediatric subjects > 2 years to < 12 years of age with
nonsegmental vitiligo covering up to 10% body surface area (BSA) and minimum
depigmentation involvement of at least 0.5% BSA on the face and at least 3%
BSA on non-facial areas.

Draft Protocol Submission: 10/2022
Final Protocol Submission: 10/2023
Trial Completion*: 09/2026

Final Report Submission: 03/2027

* Completion of trial including the extension period, not completion of the primary endpoint
data collection at Week 24

11Labeling Recommendations

Prescription Drug Labeling

Labeling negotiations were underway as this review was ongoing. Class labeling is to be

implemented to align with current labeling for JAK inhibitors approved for treatment of

inflammatory conditions. On July 12, 2022, the Applicant submitted agreed-upon Prescribing

Information and Medication Guide to the Agency with the new indication for “nonsegmental

vitiligo”:

e OPZELURA is indicated for the topical treatment of nonsegmental vitiligo in adult and
pediatric patients 12 years of age and older.
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12 Risk Evaluation and Mitigation Strategies (REMS)

None.

13 Postmarketing Requirements and Commitment

See Sections 8.2.9 and 10 concerning the postmarketing requirement to comply with the
Pediatric Research Equity Act (PREA). Upon the Applicant’s deferral request for PREA
compliance, there will be one randomized, double-blind, vehicle-controlled 24-week trial of
ruxolitinib 1.5% cream followed by a 28-week long-term safety extension period in pediatric
patients 2 to <12 years of age with nonsegmental vitiligo covering up to 10% body surface area
(BSA) and minimum depigmentation involvement of at least 0.5% BSA on the face and at least
3% BSA on non-facial areas.

14 Division Director (Clinical) Comments

| concur with the review team’s recommendation for approval of Opzelura (ruxolitinib) cream,
1.5% for the topical treatment of nonsegmental vitiligo in patients 12 years of age and older.
Opzelurais to be applied as a thin layer twice daily to affected areas of up to 10% body surface
area.

Vitiligo is a chronic disorder of depigmentation, characterized by destruction of melanocytes; it
is plausible that the immunosuppressive effects of ruxolitinib could treat an underlying
autoimmune process. As noted by the review team, there is a need for approved
pharmacologic repigmentation therapies in vitiligo.

Ruxolitinib is a selective JAK1 and JAK2 inhibitor, first approved in 2011 as JAKAFI oral tablets
for the treatment of myelofibrosis, and subsequently approved for polycythemia vera and acute
and chronic graft-versus-host disease. Topical ruxolitinib cream, 1.5% (Opzelura) was approved
in 2021 for the topical short-term and non-continuous chronic second-line treatment of mild to
moderate atopic dermatitis in non-immunocompromised patients 12 years and older whose
disease is not adequately controlled with topical prescription therapies or when those therapies
are not advisable. Thus, there is prior safety experience with topical and oral formulations of
ruxolitinib to inform the current program.

Effectiveness was demonstrated in two identical randomized, double-blind, vehicle-controlled
Phase 3 trials, in which subjects aged 12 years or older with nonsegmental vitiligo were
randomized (2:1) to Opzelura or vehicle twice daily for 24 weeks; after this period, subjects on
vehicle were crossed over to active treatment and subjects on active treatment remained on
their treatment for an additional 28 weeks. In both trials, a statistically significant treatment

124
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

effect was observed with respect to the primary endpoint, the proportion of subjects achieving
75% reduction from baseline to Week 24 in the F-VASI score (F-VASI75), which was derived
from an estimate of face depigmentation and percentage of body surface area involvement
from vitiligo, as assessed by the investigator (see Section 8.1.1). Subgroup analyses and key
secondary endpoints at Week 24 (e.g., F-VASI50, F-VASI90, T-VASI50, VNS response [patient-
reported outcome] and percentage change in F-BSA) supported results of the primary endpoint.
The primary endpoint and three of the five key secondary endpoints were specific to the face
region, the most important area for treatment expressed by most patients at a vitiligo Patient-
Focused Drug Development meeting (3/8/2021).

The reviewers considered the interpretability and meaningfulness of the T-VASI50 score, a
summed score of six regions including the face. Several issues were raised in this review,
including: 1. Lack of precision in the VASI degree of depigmentation scale (see Section 8.1.1);
and 2. Whether a 50% reduction in the T-VASI is clinically meaningful to patients. Based on
guantitative anchor-based analyses and exit interviews with a proportion of subjects from the
pivotal trials, the Clinical Outcome Assessment reviewers concluded that the Applicant’s pre-
specified 250% reduction in T-VASI score responder threshold is representative of a clinically
meaningful improvement for patients with total body vitiligo at Week 24.

However, according to the Voice of the Patient Report (published December 2021) of the
Vitiligo Patient-Focused Drug Development meeting (3/8/2021), “Many participants indicated
that 50% repigmentation was too low of a threshold for them to consider taking the medication
and they wanted a higher percentage of repigmentation....One participant said, “We definitely
want a high percentage [of repigmentation], .... So typically, in the 80 to 100 percent, mainly
because there’s also a pattern of progression of the vitiligo.”

In considering a higher response threshold, the T-VASI75 score (i.e., 75% reduction in total VASI
score) at Week 24 showed a smaller proportion of responders that, while favorable for active
treatment, was not statistically significant; however, exploratory analyses beyond Week 24
showed that the proportion achieving T-VASI75 continued to increase, suggesting further
improvement over time.

The safety in the vitiligo program has been adequately characterized and supports topical use
of Opzelura cream, 1.5% in patients with nonsegmental vitiligo as per labeling instructions.
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OCP Appendices (Technical documents supporting OCP
recommendations)

Clinical Pharmacology Studies
Study INCB 18424-211 (Phase 2 — PK assessment)

Title: A Randomized, Double-Blind, Dose-Ranging Study of INCB018424 Phosphate Cream in
Subjects with vitiligo

Objectives and endpoints:

Objectives Endpoints
Primary
To establish the efficacy of 24 »  Proportion of participants treated with ruxolitinib cream who achieve
weeks of treatment with ruxolitinib a = 50% improvement from baseline in facial assessment of the
cream in participants with vitiligo. Vitiligo Area and Severnty Index score (F-VASIS0) at Week 24

compared with participants treated with vehicle cream.

Key Secondary

To further assess the efficacy of *  Proportion of participants who achieve a facial assessment of the
ruxolitmib cream. Physician’s Global Vitiligo Assessment (F-PhGWVA) of clear or
almost clear at Week 24

* Proportion of participants who achieve a = 50% improvement from
baseline in total body assessment of the Vitiligo Area and Seventy
Index score (T-VASI50) at Week 52.

Study methods:

This was a 3-part, randomized, double-blind, vehicle-controlled study in adult participants (aged
18-75 years) with vitiligo. The 3 parts of the study included a 24-week, double-blind, vehicle-
controlled treatment period; a 28-week, continued, double-blind treatment period; and a 104-
week, open-label extension period.

Participants were randomized in a 1:1:1:1:1 ratio with stratification by age (< 30 or > 30 years)
to receive 1 of 4 dose strengths of ruxolitinib cream (1.5% twice daily [BID], 1.5% once daily
[QD], 0.5% QD, 0.15% QD) or vehicle cream during the 24-week, double-blind, vehicle-
controlled treatment period. After completion of the Week 24 assessments, participants
randomized to vehicle cream during the 24-week, double-blind, vehicle-controlled treatment
period and participants in the ruxolitinib 0.15% cream QD treatment group who did not achieve
a 2 25% improvement from baseline on facial assessment of the Vitiligo Area and Severity Index
(F-VASI) were rerandomized to 1 of the 3 higher active treatment- group in a 1:1:1 ratio while
maintaining the blind. All other participants remained on the same dose regimen through Week
52.

After completion of the Week 52 assessments, participants who continue to be eligible for the
study were offered the opportunity to receive an additional 104 weeks of open-label treatment
with ruxolitinib 1.5% cream BID. In the open-label extension, which was ongoing at the time of
preparation of this interim report, participants may be offered low-dose narrow-band
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ultraviolet B phototherapy in addition to ruxolitinib cream in consultation with the investigator
and sponsor.

Study population:

Approximately 150 participants were planned, and 157 participants were enrolled and
randomized into the study. All participants were analyzed for efficacy and safety, 149
participants were analyzed for pharmacokinetics, and 135 participants were analyzed for
translational assessments (which included serum samples and skin tape stripping for proteomic
and whole RNA transcript analysis, respectively).

Dosing regimen, study duration and PK sampling:

Ruxolitinib drug product was provided as ruxolitinib 1.5% cream (w/w free base equivalent),
ruxolitinib 0.5% cream, ruxolitinib 0.15% cream, or vehicle cream packaged as 15 g per tube.
Study drug was applied as a thin film BID, with applications at least 8 hours apart. Duration of
treatment for an individual participant was up to approximately 184 weeks (4 weeks for
screening and baseline, 156 weeks of treatment, and 24 weeks of safety follow-up).

Blood samples for the measurement of plasma concentrations of ruxolitinib were collected
before and 2 hours after study drug application at Weeks 4, 24, 28, and 52.

Results:

A total of 157 participants were randomized to 1 of 4 dose strengths of ruxolitinib cream (1.5%
BID, 1.5% QD, 0.5% QD, and 0.15% QD) or vehicle in a 1:1:1:1:1 ratio and stratified by age (< 30
or > 30 years). Plasma PK data were available from 149 participants. Plasma ruxolitinib
concentrations were similar at Weeks 4, 24, 28, and 52 after treatment with ruxolitinib cream
(Figure 16).
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Figure 16. Mean Plasma Concentrations of Ruxolitinib (Mean + SE) Following Dermal
Administration of Ruxolitinib Cream in Study INCB 18424-211
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Source: Figure 1. Summary of Clinical Pharmacology Studies (Vitiligo)

Application of ruxolitinib cream 0.15% QD, 0.5% QD, 1.5% QD, and 1.5% BID resulted in a mean
Css of 5.62 £ 5.76 nM (geometric mean of 3.18 nM), 14.9 £ 13.2 nM (geometric mean of 10.1
nM), 55.3 + 49.2 nM (geometric mean of 36.0 nM), and 111 + 120 nM (geometric mean of 57.3
nM), respectively, from Week 4 to 52 (Table 38). Plasma concentrations increased as dose
strength and frequency of dosing were increased.

Table 3. Summary of Steady-State Plasma Concentrations of Ruxolitinib and Bioavailability in
Study INCB 18424-211

Number of Topical
Treatment Participants 0BSA C:: (nM) Bioavailability (%0)
0.15% QD 28 166109 (144) | 5.62+5.76(3.18, 166%) 13.0+218(7.19)
0.5% QD 45 21.0+£19.1(16.3) | 149+13.2(10.1, 132%) 792+526(5.89)
1.5% QD 41 242+192(17.0) | 55.3+492(36.0, 137%) 7.64+4.70(6.86)
1.5% BID 44 231+175(17:3) 111 £120 (573, 233%) 6.67 =487 (6.14)

Note: Values are presented as mean = STD (geometric mean, CV%) for concentration and mean = STD (median) for
%BSA and bioavailability.

Source: Table 2. Summary of Clinical Pharmacology Studies (Vitiligo)
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The relationship of average daily dosage and ruxolitinib Css was demonstrated in Figure 17.

Figure 17. Relationship of Average Daily Dosage of INCB018424 and Css of ruxolitinib cream
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Reviewer’s comments:

1. Following topical application of ruxolitinib cream (0.15% QD, 0.5% QD, 1.5% QD, and
1.5% BID) in subjects with vitiligo in the Phase 2 study, trough plasma ruxolitinib
concentrations were similar at Weeks 4, 24, 28 and 52, which indicates steady state was
reached at or likely before Week 4.

2. The ruxolitinib plasma trough concentration exhibited large interparticipant variability
(CV% > 100%) within each dose strength cohort (1.5% BID, 1.5% QD, 0.5% QD, and 0.15%
QD, Table 1), which at least in part attributes to a broad range of % BSA treated and a
wide span of application rate, ranging from 3.5% to 10% on %BSA treated and from 0.19
to 4.56 mg/cm? on application rate, respectively. Refer to the Pharmacometrics Review
for more detailed investigation.

Study INCB 18424 -306 and -307 Combined (Phase 3 trials — PK assessment)
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Title: A Phase 3, Double-Blind, Randomized, Vehicle-Controlled, Efficacy and Safety Study of
Ruxolitinib Cream Followed by an Extension Period in Participants with Vitiligo

Objectives:

Objectives Endpoints

Primary

To evaluate the efficacy of ruxolitimib | e Proportion of participants achieving > 75% improvement
cream in participants with vitiligo. from baseline in Face Vitiligo Area Scoring Index
(F-VASI7S) at Week 24.

Key Secondary

To further assess the efficacy of e Proportion of participants achieving > 50% improvement

ruxolitinib cream. from baseline in Face Vitiligo Area Scoring Index
(F-VASI50) at Week 24.

¢ Proportion of participants achieving > 90% improvement
from baseline in Face Vitiligo Area Scoring Index
(F-VASIOO0) at Week 24.

¢ Proportion of participants achieving > 50% improvement in
total body Vitiligo Area Scoring Index (T-VASIS0) at
Week 24.

¢ Proportion of participants achieving a Vitiligo Noticeability
Scale (VINS) of "4 — A lot less noticeable" or "5 — No longer
noticeable" at Week 24.

¢ Percentage change from baseline in facial body surface area
(F-BSA) at Week 24

Study population:

Study 306: Approximately 300 participants were planned, and 330 participants (36 of whom
were adolescents, 10.9%) were randomized into the study. All randomized participants (intent-
to-treat population) applied study drug at least once (safety population), and 283 participants
applied ruxolitinib cream at least once during the treatment-extension (TE) period (TE evaluable
population). Plasma samples from 311 participants during the double-blind (DB) period and 147
participants during the TE period were analyzed for PK (PK/pharmacodynamic evaluable
population).

Study 307: Approximately 300 participants were planned, and 344 participants (36 of whom
were adolescents, 10.5%) were randomized into the study. Of the 344 randomized participants
(intent-to-treat population), 343 participants applied study drug at least once (safety
population), and 297 participants applied ruxolitinib cream at least once during the TE period
(TE evaluable population). Plasma samples from 325 participants during the DB period and 143
participants during the TE period were analyzed for pharmacokinetics
(pharmacokinetic/pharmacodynamic evaluable population).
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Dosing regimen and study duration:

Ruxolitinib 1.5% cream or matching vehicle cream was applied as a thin film BID to
depigmented areas. Duration of study participation for an individual participant was
approximately 60 weeks (up to 32 days for screening, 24 weeks in the DB, vehicle-controlled
period, 28 weeks in the TE period, and 30 [+ 7] days of safety follow-up).

Methods:

Both Phase 3 studies were identical in terms of methodology. This is a randomized, DB, vehicle-
controlled study in adolescent and adult participants (= 12 years old) with nonsegmental
vitiligo. Approximately 300 participants were planned to receive blinded treatment for up to 52
weeks to examine the efficacy, safety, and tolerability of ruxolitinib cream.

Participants were randomized 2:1 to receive ruxolitinib 1.5% cream BID or vehicle cream BID
during the 24-week, DB, vehicle-controlled period. Participants were stratified by region (North
America or Europe) and skin type (Fitzpatrick scale Type | and Il vs Type Ill, IV, V, and VI). Areas
on the face and body identified for treatment at baseline (up to 10% total body surface area
[BSA]) were treated throughout the DB period even if the area fully repigmented.

Participants who completed the Week 24 assessments with no safety concerns could continue
into the 28-week, TE period. Participants initially randomized to vehicle cream were crossed
over to active drug, and participants treated with ruxolitinib cream received an additional 28
weeks of treatment with ruxolitinib 1.5% cream BID. During the TE period, which was ongoing
at the time of this interim report, participants are to continue to treat depigmented areas
identified for treatment at baseline even if the area fully repigmented. Total treated areas
(facial and non-facial areas) are not to exceed 10% BSA. PK samples were collected
preapplication at Weeks 4 and 24 during the double-blind period and at Week 40 during the
treatment extension period.

Results:

Study INCB 18424-306

Demographics:

Table 39 presents the descriptive summary of the PK-evaluable population's characteristics for
participants initially enrolled in the study (double-blind period). There were no significant
differences in T-BSA, %BSA treated, or lesion area treated between ruxolitinib treatment group
and vehicle group during the double-blind period. The population for analysis was
approximately 43% male. A total of 35 participants (11.3%) in the study were 12 to < 18 years of
age, 247 participants (79.4%) were aged 18 to < 65 years, and 29 participants (9.3%) were aged
> 65 years.

135
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

Table 39. Participant Baseline Population Characteristics and Cream Application Parameters
in Double-Blind Period
Vehicle 1.5% Ruxolitinib
Parameters Statistics Group Cream Group Overall
Age 12t0<18 N (%) 10 (10.3) 25(11.7) 35(11.3)
g:"jx‘f) 18 to < 65 N (%) 74 (76.3) 173 (80.8) 247 (79.4)
265 N (%) 13 (134) 16 (1.5) 20 (9.3)
Sex Female N (%) 44 (45.4) 133 (62.1) 177 (56.9)
Male N (%) 53 (54.6) 81(37.9) 134 (43.1)
Region | Furope N (%) 34 (35.1) 74 (34.6) 108 (34.7)
North America N (%) 63 (64.9) 140 (65.4) 203 (65.3)
Skin Type | Types L and II N (%) 38(30.2) 80 (374) 118 (37.9)
Types IIL, IV, V, and VI N (%) 59 (60.8) 134 (62.6) 193 (62.1)
Total Body Surface Area (m?) Mean (SD) 1.93 (0.254) 1.86 (0.255) 1.88 (0.256)
Median 1.92 1.84 1.86
Min, Max 1.30,2.50 120,258 1.20,2.58
Geometric mean 1.91 1.84 1.86
N 97 214 311
% BSA Treated (%) Mean (SD) 7.12 (2.03) 7.21(2.02) 7.19 (2.02)
Median 73 957 74
Min, Max 3.70,10.0 320,100 3.20,10.0
Geometric mean 6.81 6.90 6.87
N 97 214 311
Total Body Lesion Area Mean (SD) 1380 (453) 1340 (436) 1360 (441)
Treated (car’) Median 1420 1310 1330
Min, Max 603, 2350 543, 2530 543,2530
Geometric mean 1300 1270 1280
N 07 214 311
Daily Ruxolitinib Dose Mean (SD) . 66.4(364) .
(mg) Median E 60.9 :
Min, Max 5 555,230 5
Geometric mean - 55.5 -
N 07 214 311
Cream Application Rate Mean(SD) 1.37 (0.600) 1.65 (0.754) 1.57(0.720)
(mg/cnr’) Median 141 17 161
Min, Max 0.123,3.03 0.263,3.84 0.123, 3.84
Geometric mean 1.21 145 1.37
N 97 214 311
Source: Table 6. DMB-21.52.1

Summary of PK:

Plasma ruxolitinib concentrations were similar at Week 4, Week 24, and Week 40 (Table 40 and
Figure 18) after treatment with 1.5% ruxolitinib cream BID, which indicates steady state was
reached at or before Week 4. Application of 1.5% ruxolitinib cream BID resulted in mean
(geometric mean, CV%) Css of 55.8 nM (28.4 nM, 247%; Table 40). Similar Css were observed
for participants from Europe and North America. The Css were similar for participants with skin
type of Fitzpatrick scale Types | and Il and Types lll, IV, V, and VI (Table 41 and Figure 19). The
Css for age group of 12-< 18 years, 18-< 65 years and > = 65 years are comparable although
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relatively low Css was observed for age group of 12-< 18 years. The mean (geometric mean) of
Css for participants in age group of 12-< 18 years, 18-< 65 years and > = 65 years was 45.0 nM
(16.5 nM), 57.5 nM (30.0 nM) and 54.6 nM (36.7 nM), respectively. The mean (geometric mean)
topical bioavailability for ruxolitinib cream in vitiligo participants in this study was 9.62%
(5.87%). The relationship of average daily dosage and ruxolitinib Css was demonstrated in

Figure 20.

Table 40. Summary of Plasma Concentrations of Ruxolitinib (nM) Following Administration of
1.5% Ruxolitinib Cream BID

Week 40
Week 4 Week 24 1.5% Cream -1.5% Cream? | Vehicle Cream-1.5% Cream?”
Concentration | 57.1=x614 | 563 =604 652608 55.1+503
(nM) (26.7.300) | (19.6,551) (309, 323) (19.3, 723)
N=206 N=101 N=100 N=47

Note: Values are presented in the format of mean = 5D (geometric mean, CV%) and number of participants.

2 1.5% cream -1.3% cream: participants were initially randomized in 1.5% muxolitinib cream treatment group and continued
1.5% muxolitinib cream treatment at Week 24.

® Vehicle cream -1.5% cream: participants were initially randomized in vehicle treatment group and crossed over to 1.5%
muxolitinik cream treatment at Week 24.

Source: Table 2. DMB-21.52.1

Figure 18. Plasma Concentrations of Ruxolitinib (Mean % SE) Following Topical Administration of
1.5% Ruxolitinib Cream BID
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Table 41. Summary of Baseline Population Characteristics and Ruxolitinib Steady-State Pharmacokinetic
Parameters by Geographical Region, Skin Type, and Age Group
%%WBSA Application Daily Projected
Total BSA Treated Lesion Area Rate Ruxzolitinib AUCoxe | Bioavailability
Stratification N Age (year) {m?) (%) Treated (cm?)| (mg/em?) Dose (mg) Cx (nM)p (h-nM)* (%)
All Participants 214 40_.5:!—.12'1.6 186+0255 | 721202 1340 =436 1.6_"!:!:1.:3_'.";4 6_6_.-4:t_36.4 5583567 | 1340= 13_6|} 9__62:': ?.%1
(370,482) | (1.84,13.8) | (6.90,31.5) | (1270.34.9) | (1.45 59.7) (55.5,73.6) | (284.247) (682, 247) (5.87.197)
Eurape 74 309+139 | 1.78+£0271 | 7.19+194 1270 =388 | 160+0728 | 606306 | 63.0=606 | 1510+ 1460 105840
: (278,505) | (1.76,15.2y | (6.91,29.6) | (1220.314) | (1.41,59.9) (51.3,70.9) | (28.6,336) (687, 336) (6.40.199)
o North 140 | 455139 | 1900236 | 723207 1380456 | 168+0768 | 695388 [ 520543 | 12501300 014743
America (43.0,379) | (1.89,12.4) (6.90,32.6) | (1330,36.5) | (148,597) | (37.8,74.8) | (283, 210) (679, 210) (5.62.196)
Types I and IT 80 3BT7£155 | 1.86+0260 727206 1360 = 463 1530790 | 618361 559+596 | 13401430 975723
Skin (35.2,484) | (1.84.140) (6.95,31.5) | (1280,36.6) | (132, 64.0) (50.7,774) | (27.5,238) (660, 238) (6.22.182)
Type |TypesII IV, | 134 | 416=155 | 1860252 | 7.18+201 1330 £420 | 1720725 | 692+364 | 357551 | 1340£1320 | 953818
W and VI (38.0,48.00 | (1.84,13.7) (6.87,31.6) | (1270,33.9) | (1.54, 56.1) (58.5,70.8) | (28.9, 255) (695, 2535 (5.68. 206)
12-= 18 years | 23 142+1.87 | 163+£0235 | 706221 1130 =364 | 1460845 | 5090335 | 4503558 | 1080=1340 823691
(14.1,13.1) | (1.61,14.7) (6.69,35.3) | (1080,33.4) | (1.24,67.9) (40.0, 87.5) | (16.5,495) (396, 4593) (4.74, 230)
Age 18-=f5years [ 173 | 416110 | 1.89+0.243 720200 1360 =438 1690734 | 6B4£362 57.5+£578 | 1380=1390 971801
Group (40.1,284) | (1.87,12.8) (6.90,309) | (1290,34.4) | (1.50,56.5) (58.0,69.3) | (30.0,230) (720, 230) (5.93,197)
==§3 years 16 689+351 | 1940221 | 764+208 1480 =435 | 159+0817 | 69.0+392 | 546=+452 | 13101090 10.8+7.09
(68.8,551) | (1.93.109) (7.31,34.0) | (1410,354) | (133,77.8) | (564,833) | (36.7,131) (281.131) (7.47.135
Note: Values are presented in the format of mean = SD (geometric mean, CV%).
2 (Cy; 15 the average concentration of Weeks 4 and 24 for individual participants.
¥ The projected AUCy 24 values are calculated as steady-state concentration (C..) multiplying by 24.
Source: Table 3. DMB-21.52.1
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Figure 19. Comparison of Steady-State Ruxolitinib Css Following Topical Administration of
1.5% Ruxolitinib Cream Twice Daily by Geographical Region (A), Skin Type (B), Region and Skin
Type (C), and Age (D) Group

Source: Figure 2. DMB-21.52.1
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Figure 20. Relationship of Average Daily Dosage of Ruxolitinib and Css of Ruxolitinib
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Reviewer’s comments:

1. Following topical application of ruxolitinib cream (1.5% BID) in subjects with vitiligo in
the Phase 3 study (INCB 18424-306), trough plasma ruxolitinib concentrations were
similar at Weeks 4, 24, and 40, which indicates steady state was reached at or likely

before Week 4.

2. The ruxolitinib plasma trough concentration exhibited large interparticipant variability

(CV% > 100%, Table 4), which at least in part attributes to a broad range of % BSA

treated and a wide span of application rate, ranging from 3.5% to 10% on %BSA treated
and from 0.19 to 4.56 mg/cm? on application rate, respectively. Refer to the

Pharmacometrics Review for more

Study INCB 18424-307

Demographics:

Table 42 presents the descriptive summary of the PK-evaluable population characteristics for

detailed investigation.

participants initially enrolled in the study (double-blind period). There were no significant

differences in total BSA, %BSA treated, or lesion area treated between the ruxolitinib treatment

group and vehicle group during the double-blind period. The population for analysis was
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approximately 49% male. A total of 35 participants (10.8%) in the study were 12 to < 18 years of
age, 275 participants (84.6%) were aged 18 to < 65 years, and 15 participants (4.6%) were aged
> 65 years. The PK analysis population included 99 participants (30.5%) from Europe and 226
participants (69.5%) from North America, 87 participants (26.8%) with skin type of Fitzpatrick
scale Type | and Il and 238 participants (73.2%) with skin type of Fitzpatrick scale lll, IV, V, and
VI. The total BSA was ranged from 1.26 m? to 2.63 m?, with a mean + SD (median) of 1.91
0.252 (1.91) m2. The range of %BSA treated was from 3.50% to 10.1%, with an overall mean +
SD (median) of 7.51% * 2.02% (8.0%). The overall range of the lesion areas treated was from
510 cm2 to 2490 cm2, with an overall mean * SD (median) of 1440 + 439 (1480) cm2. The
calculated daily ruxolitinib dose for the ruxolitinib cream treatment group ranged from 5.40 mg
to 253 mg with a mean + SD (median) of 65.1 + 37.4 (61.0) mg.

Summary of PK:

Plasma ruxolitinib concentrations were similar at Week 4, Week 24, and Week 40 (Table 43 and
Figure 21) after treatment with 1.5% ruxolitinib cream BID, which indicates steady state was
reached at or before Week 4. Application of 1.5% ruxolitinib cream BID resulted in mean
(geometric mean, CV%) Css of 58 nM (246.4 nM, 321%, Table 44).

Comparable Css were observed for participants from Europe and North America (see Table 43
and Figure 22). The mean (geometric mean) Css for participants from Europe and North
America was 63.4 nM (33.5 nM) and 55.5 nM (23.7 nM), respectively. The Css were comparable
for participants with skin type of Fitzpatrick scale Type | and Il and Type Ill, IV, V, and VI (see
Table 3 and Figure 2). The mean (geometric mean) Css for participants with Fitzpatrick scale
Type | and Il and Type lll, IV, V, and VI was 67.9 nM (33.3 nM) and 54.7 nM (24.5 nM),
respectively. Ruxolitinib plasma concentrations were lower in the age-group of 12 to < 18 years
and higher in the age group of > 65 years compared to the age group of 18 to < 65 years. The
mean (geometric mean) Css for participants in the age group of 12 to < 18 years, 18 to < 65
years, and = 65 years was 21.5 nM (9.75 nM), 62.4 nM (29.4 nM), and 82.6 nM (63.0 nM),
respectively. The mean (geometric mean) topical bioavailability for ruxolitinib cream in
participants with vitiligo in this study was 9.83% (5.70%). The relationship of average daily
dosage and ruxolitinib Css was demonstrated in Figure 23.
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Table 42. Participant Baseline Population Characteristics and Ruxolitinib Cream Application
Parameters in the Double-Blind Period

1.5% Ruxolitinib
Parameters Statistics Vehicle Group Cream Group Overall
Age group ()
12t0<18 N (%a) 6 (5.3) 20(13.5) 35(10.8)
18 to < 65 N (%) 101 (91.8) 174 (80.9) 275 (84.6)
=65 N (%) 327 12 (5.6) 15 (4.6)
Sex
Female N (%) 59 (53.6) 108 (50.2) 167 (51.4)
Male N (%a) 51 (46.4) 107 (49.8) 158 (48.6)
Region
Europe N (%) 31 (282) 68 (31.6) 00 (30.5)
North America N (%) 79 (71.8) 147 (68.4) 226 (69.3)
Skin type
Type I and IT N (%) 33 (30) 54 (25.1) 87 (26.8)
Type III, IV. V_ and VI N (%) 77 (10) 161 (74.9) 238(73.2)
Total BSA (m) Mean (5D} 1.94 (0.251) 1.90 (0.251) 1.91(0.252)
Median 1.85 1.80 1.91
Min, max 135,250 1.26,2.63 1.26,2.63
Geometric mean 1.93 1.88 1.90
N 110 215 325
% BSA ftreated (%) Mean (5D) 1.71 (2.03) 7.40(2.01) 7.51 (2.02)
Median 8.35 17 8.0
Min, max 3.60,10.1 350,100 3.50,10.1
Geometric mean 7.30 7.10 7.20
N 110 215 325
Total body lesion area freated Mean (SD) 1500 (455) 1410 (428) 1440 (439)
(car) Median 1540 1430 1480
Min, max 632, 2400 310, 2430 510, 2420
Geometric mean 1420 1330 1360
N 110 215 325
Daily nolitinib dose (mg) Mean (SD) — 65.1(374) —
Median — 61.0 —
Min, max — 540,253 —
Geometric mean — 532 —
N 110 215 325
Cream application rate (mg/em”) | Mean(SD) 1.49 (0.701) 1.52 (0.701) 1.51 (0.700)
Median 140 1.56 152
Min, max 0.263, 4.01 0.186, 4.65 0.186.4.65
Geometric mean 130 133 1.32
N 110 215 325

Source: Table 6. DMB-21.54.1
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Table 43. Summary of Plasma Concentrations of Ruxolitinib Following Administration of 1.5% Ruxolitinib Cream
Twice Daily

Week 40
Week 4 Week 24 1.5% Cream - 1.5% Cream Vehicle Cream - 1.5% Cream
Concentration (nM) 61.0+68.6 545+79.1 626795 50.6+62.2
(26.6, 346) (17.0, 654) (21.1, 596) (18.8. 552)
N=208 N=189 N=95 N=48

Note: Values are presented in the format of mean = SD (geometric mean, CV%) and number of participants.
1.5% cream - 1.5% cream = parficipants were initially randomized to the 1.5% ruxolitinib cream treatment group and continued 1.5% ruxolitinib cream treatment at Week 24
Vehicle cream - 1.5% cream = participants were initially randomized to the vehicle treatment group and crossed over to 1.5% ruxolitinib cream treatment at Week 24.

Source: Table 2. DMB-21.54.1

Figure 21. Plasma Concentrations of Ruxolitinib (Mean + SE) Following Topical Administration of
1.5% Ruxolitinib Cream BID

Source: Figure 1. DMB-21.54.1
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Table 44. Summary of Baseline Population Characteristics and Steady-State Pharmacokinetic Parameters by
Geographical Region, Skin Type, and Age Group
Lesion Area | Application Daily Projected
Total BSA %BSA Treated Rate Ruxolitinib AUC:: o-2n | Bioavailability
Stratification N Age (v) (m?) Treated (%) (cm?) {mg/cm?) Dose (mg) Css (nM) (h*nhI) (%%)
All participants 215 381=153 1.90=0.251 7.40=2.01 1410428 1.52=0.701 65.1+374 58.0+68.1 | 1390+ 1640 083846
(34.6. 48.5) (1.88.13.3) (7.10,31.0) (1330,34.5) | (1.33.61.0) (53.2,78.8) | (26.4.321) (634, 321) (5.70, 215)
Geographical region
Eufope 68 365+151 1860244 | 737+188 1370 £375 145=0.672 60.8+338 63.4+818 | 1520=+1960 11.1+868
(33.2,475) | (1.85.131) | (7.11.285) | (1310.294) | (1.27.597) | (502.752) | (335.201) | (80s.201) (7.66.135)
North America 147 388154 1910254 742+208 1420 =450 1550714 67.1+389 555+609 | 1330+ 1460 925+832
(353,40.1) | (190.134) | (7.09.321) | (1340.368) | (136.617) | (547.805) | (23.7.388) | (568.338) (4.97,252)
Skin type
Type Iand IT 34 404=162 190=0245 720+221 1360 =445 151=0.640 642+36.6 679649 | 16301560 114=766
(36.7.486) | (180.128) | (683.351) | (1200.358) | (136.509) | (526.77.0) | (333.322) | (799.322) (7.25,229)
Type ILIV. V 161 373+150 1900254 747194 1420+ 422 152+0.723 654378 547+691 | 1310+ 1660 028867
and VI (34.0.48.5) (1.88.13.5) (7.19,29.5) (1350,34.1) | (1.32.643) (534.79.7) | (245.319) (587.319) (5.25, 209)
Age group
12to <18y 29 146+182 1.71+0288 | 751+221 1300 + 455 131+0.751 500+343 21.5+242 517+ 581 7.26+8.92
(14.5, 12.6) (1.69. 16.4) (7.14.349) (1210,41.9) | (1.07.79.1) (39.0,90.7) | (9.75.282) (234, 282) (2.87,375)
18to<65y 174 300114 1930239 737197 1420+ 422 1550704 676+38.1 624709 | 1500=1700 096 +825
(382,306) | (191.123) | (7.08.300) | (1360.328) | (137.589) | (556.77.2) | (204.313) | (705.313) (6.06, 194)
=065y 12 68.7=320 18900129 758+220 1430 =452 1520442 650+273 826=725 | 19801740 140=918
(68.6,4.54) | (189.695) | (720.37.0) | (1360.380) | (146.313) | (594.480) | (63.0.857) | (1510.857) | (122.565)
Note: Values are presented in the format of mean = SD (geometric mean. CV%).
* (Calculated as steady-state concentration nmltiplied by 24
Source: Table 3. DMB-21.54.1
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Figure 22. Comparison of Steady-State Ruxolitinib Plasma Concentration Following Topical
Administration of 1.5% Ruxolitinib Cream Twice Daily by (A) Geographical Region, (B) Skin Type,
(C) Region and Skin Type, and (D) Age Group

Source: Figure 2. DMB-21.54.1
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Figure 23. Relationship of Average Daily Dose of Ruxolitinib and Steady-State Plasma
Concentration of Ruxolitinib
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Source: Figure 3. DMB-21.54.1

Reviewer’s comments:

1. Following topical application of ruxolitinib cream (1.5% BID) in subjects with vitiligo in
the Phase 3 study (INCB 18424-307), trough plasma ruxolitinib concentrations were
similar at Weeks 4, 24, and 40, which indicates steady state was reached at or likely
before Week 4.

2. The ruxolitinib plasma trough concentration exhibited large interparticipant variability
(CV% > 100%, Table 44), which at least in part attributes to a broad range of % BSA
treated and a wide span of application rate, ranging from 3.5% to 10% on %BSA treated
and from 0.19 to 4.56 mg/cm? on application rate, respectively. Refer to the
Pharmacometrics Review for more detailed investigation.
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Bioanalytical Assay and Method Validation

. . iy - . b) (4]
Plasma samples for the determination of ruxolitinib concentrations were analyzed by B

or by Incyte Corporation (Wilmington, DE) (Table 45). The
bioanalytical assay and validation methods similar to the original approval (NDA 215309) were
utilized in the vitiligo clinical development program. The plasma samples were assayed by a
validated liquid chromatography-tandem mass spectrometry (LC-MS/MS) method with a linear
validated range of 1 nM to 1000 nM (Study 211) and 0.979 nM (0.3 ng/mL) to 979 nM (300
ng/mL) (studies 306 and 307) in human plasma. The lower limit of quantification (LLOQ) is
referred as 1 nM throughout this report unless more specific detail is necessary. The
performance characteristics of the bioanalytical assays are shown in Table 46 summarizing the
accuracy (%Bias) and precision (CV%) of the assay quality control samples during the analysis of
the plasma samples and long-term stabilities.

Table 45. Summary of Analytical Methods Used for the Ruxolitinib Cream Clinical Studies

Method Used
Clinical Study No. | Bioanalytical Site (Validation Report No.) Sample Analysis Report No.
INCB 18424-211 Incyte GLP-015 (DMB-07.111) DMB-20.36
INCB 18424-306 e BTM-2217 (DMB-20.64) DMB-21.61
INCB 18424-307 BTM-2217 (DMB-20.64) DMB-21.62

Source: Table 1. DMB-21.52.1

Table 46. Accuracy, Precision of the Plasma Assay Quality Control Samples and Long-term

Stability
Study 211:
Low QC Middle QC High QC
Analyte Theo* | Bias% | CV% | Theo® | Bias% CV% Theo" | Bias% | CV%
INCB018424 3 03 3.2 50 2.0 23 800 -0.1 49

2 Theo = theoretical or nominal concentration of INCB018424 in nM.
Source: Table 1. DMB-20.34.2

The longest period of study sample storage time at —=70°C from sample collection to analysis
was 440 days in this study. The long-term stability of ruxolitinib in human plasma at -70°C was
verified for at least 672 days.

Study 306:

Low QC Middle 1 QC Middle QC High QC
Analyte Theo® |Bias% | CV% | Theo® |Bias% | CV% | Theo® |Bias% | CV% | Theo® [Bias% | CV%
Ruxolitinib | 0.9 -5.6 158 3.0 3.0 5.6 15 -13 5:7 225 -3.6 59
? Theo = theoretical or nominal concentration of ruxolitinib in ng/mL.
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Source: Table 1. DMB-21.52.1

The ruxolitinib stock and spike solution stability was established at -20 °C for 104 days and long
term matrix stability was established at -20 °C and -70 °C for 105 days. Extended long term
stability at -70 °C to sufficiently cover the duration of the study will be reported in an
addendum to the validation report.

Study 307:
Low QC Middle 1 QC Middle QC High QC
Analyte Theo | Bias% | CV% | Theo | Bias% | CV% | Theo | Bias% | CV% | Theo | Bias% | CV%
Rapolitimib 0.9 —74 TS 3 0.7 82 15 13 7.0 225 —4.0 53

Theo = theoretical or nominal concentration of ruxolitinib in ng/ml.
Source: Table 1. DMB-20.54.1

The ruxolitinib stock and spike solution stability was established at -20 °C for 104 days and long
term matrix stability was established at -20 °C and -70 °C for 105 days. Extended long term
matrix stability was established at -20 °C and -70 °C for 991 days.

Incurred sample reanalysis:

Ten percent of total samples were selected for incurred sample reanalysis (IRS). This meets the
criteria of at least two-thirds (67%) of the sample values need to be within 20% of the original
concentration (Table 47).

Table 47. Incurred Sample Reanalysis

Study 211:

— Atotal of 104 samples were selected for ISR, representing 9.9% (104/1055) of study
samples (Table 6). Overall, 100% of ISR results (104 out of 104) agree within 20% of
the original results, demonstrating the reproducibility of ISR.

Source: Table 1. DMB-20.36.1

Studay 306:
— Ten percent total samples were selected for IRS and met the the criteria of at least
two-thirds (67%) of the sample values need to be within 20% of the original
concentration.

Source: Table 1. DMB-21.61.1

Studay 307:
— Ten percent total samples were selected for IRS and met the the criteria of at least
two-thirds (67%) of the sample values need to be within 20% of the original
concentration.

Source: Table 1. DMB-21.62.1

148
Version date: October 12, 2018

Reference ID: 5015000



NDA 215309/5-001
Opzelura (ruxolitinib) cream, 1.5%

Pharmacometrics (PM) Review

The relationships between dose, plasma concentration, and clinical responses to ruxolitinib
cream in participants with vitiligo were investigated as following:

1) Dose-concentration analysis
2) Systemic ruxolitinib concentration-efficacy response analyses
3) Systemic ruxolitinib concentration-hematology analyses

1.1. Data Description:

Data from 3 studies of ruxolitinib cream in participants with vitiligo were included in the
analyses: 2 identically designed, randomized, double-blind, global, Phase 3 studies (INCB 18424-
306 and INCB 18424-307) composed of 24-week double-blind and 28-week treatment-
extension periods in participants = 12 years and a randomized, double-blind, dose-ranging,
Phase 2 study in North America only in participants > 18 years (INCB 18424-211). The
relationship between plasma ruxolitinib Css and the average daily application dose of API
during the double-blind, vehicle-controlled treatment period was analyzed using pooled data
from Studies INCB 18424-211, -306, and -307. The relationships between the efficacy data (i.e.,
F-VASI75, F-VASI50, proportion of participants achieving VNS45, or percentage change from
baseline in F-BSA) and plasma ruxolitinib Css were analyzed in the pooled data from Phase 3
studies. The exposure-response for efficacy is considered as exploratory as the drug is applied
directly to the target site (skin) and the systemic exposure would inform systemic safety and
may not be directly correlated with efficacy. The graphical analyses were performed on the
relationships between clinical laboratory test results of select hematology endpoints such as
platelet count, mean platelet volume, hemoglobin and neutrophil count, and plasma ruxolitinib
Css using the combined Phase 3 data.

The overall population consisted of 785 participants with vitiligo from the 3 studies who were
treated with vehicle or ruxolitinib cream. The population was approximately 53.8% female,
mostly White (82.9%), and mostly non-Hispanic (73.0%). The age range was 18 to 73 years for
the Phase 2 study and 12 to 79 years for the Phase 3 studies. The mean and median values of
age were similar between the pooled vehicle groups and ruxolitinib within each of the Phase 2
and Phase 3 studies, with the mean (median) age at 48.4 (49) years and 39.4 (39) years,
respectively. The overall mean (median) age was 41.1 (40.0) years across all 785 participants.
All participants in Study INCB 18424-211 were in North America (the United States), whereas
the Phase 3 studies were global studies in both North America and Europe with an approximate
ratio of 2:1. Approximately 33% of the participants had Fitzpatrick scale Types | or Il, and 67% of
the participants had Fitzpatrick scale Types Ill, IV, V, or VI. The total BSA ranged from 1.20 to
2.84 m?, with a mean * STD (median) of 1.91 + 0.257 (1.9) m2. The range of %BSA treated
involved with vitiligo at baseline was from 3.5% to 88%, with an overall mean * STD (median) of
22.0% + 18.7% (16.3%) for Study INCB 18424-211 and from 3.2% to 10.1%, with an overall mean
+ STD (median) of 7.35% + 2.03% (7.7%) for Studies INCB 18424-306/307. The overall median
%BSA treated, F-VASI, and T-VASI scores at baseline in the pooled Phase 2 and Phase 3 PK
population with vitiligo were 8.1% (range: 3.20%-88.0%), 0.7 (range: 0.130-3.00), and 7.2
(range: 2.28-70.3), respectively. Overall, a total of 8.9% of the participants were 12 to < 18
years of age, 83.2% of the participants were aged 18 to < 65 years, and 7.9% of the participants
were aged 2> 65 years.
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A total of 1227 trough PK samples collected at Weeks 4 and 24 during the double-blind period
from 548 participants with vitiligo treated with ruxolitinib enrolled in the Phase 2 (N = 119) and
Phase 3 (N = 429) studies were included in the dose-concentration analysis. The Css of
ruxolitinib was derived as the average of the Ctrough from Weeks 4 and 24 during the double-
blind period per participant for all 3 studies.

1.2. Applications of Ruxolitinib Cream:

In the Phase 3 studies, ruxolitinib 1.5% cream was applied BID to depigmented vitiligo areas
identified at baseline (including = 0.5% BSA on the face and = 3% BSA on nonfacial areas, up to a
maximum total body involvement of 10% BSA) during the double-blind and treatment
extension periods. In Study INCB 18424-211, 4 ruxolitinib cream strengths were applied QD or
BID (0.15% QD, 0.5% QD, 1.5% QD, and 1.5% BID) onto skin area(s) affected by vitiligo at
baseline (including = 0.5% BSA on the face and = 3% BSA on nonfacial areas, up to a maximum
total body involvement of 20% BSA) during the double-blind and treatment-extension periods.

1.3. PK Sample Collection:

In the Phase 3 studies, preapplication PK samples were collected at Weeks 4 and 24 during the
double-blind period and at Week 40 during the treatment extension period. In Study INCB
18424-211, preapplication and 2-hour post application samples were collected at Weeks 4 and
24 during the vehicle-controlled, double-blind period and at Weeks 28 and 52 during the
double-blind, treatment-extension period.

1.4. Clinical Efficacy Assessment:

Assessment of total %BSA treated (including facial and nonfacial areas) depigmented by vitiligo
were performed by the palmar method. The binary response endpoint of F-VASI75 is defined as
1 for percentage improvement from baseline in F-VASI score of 75% or greater and 0 otherwise.
F-VASI5O0 is defined with the same pattern. The VNS is a participant-reported measure of vitiligo
treatment success, which has a 5-point scale. A VNS score of 4 or 5 is interpreted as
representing treatment success.

1.5. Clinical Hematology Laboratory Tests:

In this analysis, clinical hematology laboratory tests of selected blood cell count and
hemoglobin levels were evaluated because they are commonly affected during systemic
therapy (oral) with ruxolitinib. Clinical hematology laboratory tests on hemoglobin, absolute
neutrophil count (ANC), platelet count, mean platelet volume (MPV), and plateletcrit were
performed at central laboratories. The baseline value was determined using the last non-
missing value collected before the first application, prioritizing scheduled assessments for
baseline identification over unscheduled visits.
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2. Dose-Concentration Analysis
2.1. Objectives:

* To characterize the relationship between ruxolitinib Css and the topical application dose of
ruxolitinib free base equivalent (i.e., the APl dose).

e To identify and evaluate the impacts of intrinsic and/or extrinsic factors such as age, sex, race,
geographic region, Fitzpatrick scale type, treated vitiligo lesion region, baseline disease extent
and/or severity such as %BSA treated with vitiligo at the baseline, T-VASI at the baseline on
plasma ruxolitinib Css.

2.2. Methods:

The primary PK modeling was performed using the pooled Phase 3 data, with Study INCB
18424-211 data included in a sensitivity analysis. A linear regression framework was adopted on
account that the ruxolitinib Css was 1 value per participant that was derived as the average of
Ctrough during the VC period. The concentration and APl dose were log-transformed.
Participants' demographic assessments (sex, age, race, ethnicity, total BSA), baseline disease
extent and/or severity such as %BSA treated with vitiligo, T-VASI score, and F-VASI score, and
clinical study design factors such as stratifications by region (North America vs Europe) and skin
type (Fitzpatrick scale Types |, or Il vs Types IlI, IV, V, or VI) were explored as potential covariate
predictors of the ruxolitinib Css. The covariate search was performed in a stepwise univariate
fashion during the forward selection process followed by a backward elimination process. The
likelihood ratio test was used to evaluate the significance of the inclusion/dropping of
covariates into/from the working model with p-values of 0.01 and 0.001 as thresholds for
forward selection and backward elimination, respectively.

2.3. Results:

A dose-PK (Css) linear model (Figure 24) was developed to characterize the relationship
between the plasma ruxolitinib Css during the double-blind, vehicle-controlled period (VC)
period and the average application dose of API, both transformed into the logarithmic domain.
The model was also used to assess the impacts of significant covariate predictors. Per the
Applicant, the relationship between the APl dose and the plasma ruxolitinib Css was quantified
with an exponent of 0.986 (95% Cl: 0.874, 1.10) on API dose, which includes 1; that is, the
doubling of the API dose alone would result in doubling in Css. The final dose-PK model includes
age (median age of 40 years) and total BSA (total body surface area; median BSA of 1.88 m?) as
significant covariates. The parameter estimates for these covariates are 0.561 (95% Cl: 0.316,
0.806) and -1.66 (95% Cl: -2.45, -0.869), respectively. The precision of parameter estimation
was < 25% RSE except 36.3% RSE on the intercept (Table 48). The model diagnostic plots (Figure
25) of the standardized residuals versus fitted values, API dose, %BSA treated, age, and total
BSA show that the standardized residuals are in general distributed around 0 with an
approximately constant variance. There were only very few possible outliers observed outside +
3 standard deviations (SDs). The magnitude of impact of age and total BSA on the Css of
ruxolitinib is illustrated in a Forest plot (Figure 26).
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Based on the final dose-PK model, plasma ruxolitinib Css increases as age increases and
decreases as BSA increases. The Applicant estimated that the 80% range (ie, from 10th to 90th
percentiles) of the impacts of age (18 and 62 years) and/or BSA (1.58 and 2.23 m?) on plasma
ruxolitinib Css were within 40% in either direction, which were considered clinically
nonsignificant on account of the > 100% GCV interindividual variability in plasma ruxolitinib Css.

Figure 24. Final PK Model Equations (Upper equation: in log form; Lower equation: in multiplicative
form)

Log(Css [nM]) =—0.626 + 0.986 x Log(API Dose [mg]) + 0.561 x log(Age (year) / 40) — 1.66
x Log(BSA [m’] / 1.88)

Css (nM) = 0.535 (nM) = [API Dose (mg)]"0.986 = (Age (year) / 40)*0.561 = (BSA (m?)
1.88)"(-1.66)
Note: In the final PK model, the median age was 40 years and median BSA was 1.88 m?

Source: Pharmaceutical Development Report DMB-21.53.1

Table 48. Final PK Model Parameter Estimations

950, CI

Effect Estimate | RSE (%)*| p-value Lower Upper
Linear model parameterization in the log-domam

Intercept —0.626 36.3 0.0061 —-1.07 —0.179

Exponent on LnDose 0986 576 = 0.0001 0.874 1.10

Exponent on age (years) 0.561 222 = 0.0001 0316 0.806

Exponent on BSA (m?) —1.66 242 =< 0.0001 =245 —0.869
In the multiphicative form of the model equation®

Intercept (nM) in the multiplicative model equation | 0535 — — 0.342 0.836

2 RSE = standard error / estimate * 100 (%4).
" The transformation info the mmltiplicative form was exp(x) for both the estimates and the lower/upper limuts.
Source: Table 6. Pharmaceutical Development Report DMB-21.53.1
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Figure 25. Diagnostic Plots the Final PK Model
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Figure 26. Forest Plot of Impacts of Covariates on Ruxolitinib Steady-State Concentration

Effect Size (90%Cl)
Age
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BSAM2 '
BSAMZ 10%-ile (1.59) vs. Median —— 133 (1.16, 1.52)
BSAMZ 90%-le (2.22) vs. Median Hal 0.760 (0.667, 0.568)
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Source: Figures 7. Pharmaceutical Development Report DMB-21.53.1

2.4. Discussion

In the Phase 3 studies, the APl dose and application rate were calculated as follows:

e Average APl dose:

Average API dose (mg) = Average application weight of drug product [g] * Strength of
Cream Formulation (%) / 100 * 1000 (mg/g):
o Strength of Cream Formulation = 1.5 (%)
e Application Rate:

Application Rate (mg/em?) = (Average daily application weight of ruxolitinib cream
[¢]) = 1000 (mg/g) / Total Area of Treated Lesion(s) (cm?)

The APl dose equation term in the dose-PK model contains components including total BSA,
%BSA, application rate as well as formulation strength. Among these components, only
formulation strength (strength = 1.5%) is a constant for the pooled Phase 3 studies. Hence, it is
challenging to straightforwardly interpret the dose-PK model. Independent analysis was
conducted by the reviewer to expand the APl dose term and combining the BSA into a single
parameter, which enables a better interpretation for the four independent parameters, which
are % BSA, Application rate, Age, and BSA (Table 49):
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Table 49. PK-Model Deformation

Original dose-PK | Css (nM) = 0.535 (nM)  [API Dose (mg)]*0.986 = (Age (year) / 40)°0.561 = (BSA (m”)
model 1.88)"(-1.66)

Model Css (nM) = 0.535 (nM) x [%BSA/100 x BSA (m?) x Application Rate (mg/cm?) x Strength]%-8 x
rearrangement_1 | (Age (year) / 40)°°¢1 x (BSA (m?) /1.88)1-6¢

Model Css (nM) = 0.535 (nM) x [%BSA/100 x Application Rate (mg/cm?) x Strength]%-98¢ x
rearrangement_2 (Age (year) / 40)0.561 x BSA (mZ)O.986>< (BSA (mZ) /1.88)_1'66

Model Css (nM) = 0.535 (nM) x [%BSA/100 x Application Rate (mg/cm?)]%28¢ x (0.015) 9286 x
rearrangement_3 (Age (year) / 40)0.561 X (BSA (mZ))—O.674 X (1 /1.88)_1'66

Model Css (nM) = 0.535 (nM) x (%BSA/100) %8¢ x (Application Rate (mg/cm?)%-28 x (0.015) 0-986 x
rearrangement_4 (Age (year) / 40)0.561 X (BSA (mZ))-0.674 X (1 /1.88)'1'66

Source: Reviewer’s independent analysis

In the rearranged dose-PK model, the exponents on both %BSA and application rate are equal
(0.986) and it’s approximately equal to 1, which indicates plasma ruxolitinib Css is linearly
correlated to both %BSA and application rate. Of note, the %BSA investiaged in the Phase 3
studies (306 and 307 pooled) ranged from 3.2 % to 10%. In addition, the application rate
measured in the Phase 3 studies (306 and 307 pooled) ranged from 0.186 to 4.65 mg/cm?.

Plasma ruxolitinib Css increases with age, %BSA and application rate and decreases with BSA.
The range of 10™ to 90" percentiles of each parameter was used to quantatively demonstrate
its relative impact on the plasma ruxolitinib Css assuming all other parameters remain the same
(Table 50). Among them, application rate has the largest impact on Css with (|, 60.9% and T
48.8% when comparing 10™ percentile and 90" percentile to median, respectively.
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Table 50. Percent and fold of Impacts of Variables on Ruxolitinib Css

Impact of Age on Css:

Trial Measurement

Percent of Impact

Fold of Css

(Years) on Css vs. Median | (10t vs. 90t percentile)
Age 10%" Percentile 16 J 40.1%
th H
Age 50 Pfarcentlle 40 B 21
(median)
Age 90" Percentile 61 N 26.7%
Impact of Total BSA on Css:
Trial Measurement | Percent of Impact Fold of Css

(m?) on Css vs. Median | (10 vs. 90™ percentile)
BSA 10 Percentile 1.57 ™12.3%
th H
BSA 50 Pfarcentlle 187 B 13
(median)
BSA 90" Percentile 2.20 J 10.6%
Impact of %BSA Treated on Css:
Trial Measurement | Percent of Impact Fold of Css

(%) on Css vs. Median | (10™ vs. 90t percentile)
[) th
%BSA 19 4.3 4 43.7%
Percentile
%BSA 50t
7.7 -- 2.3
Percentile (median)
[) th
%BSA 9(.) 9.8 ™ 26.8%
Percentile
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Impact of Application Rate (AppR) on Css:

Trial Measurement | Percent of Impact Fold of Css
(mg/m?) on Css vs. Median | (10% vs. 90* percentile)

th
APPR 10 0.63 1 60.9%
Percentile
AppR 50t

1.62 - ‘
Percentile (median) 6 3.8

th
APPR 59 2.42 M 48.8%
Percentile

Source: Reviewer’s independent analysis

Considering the extreme situations on the lower end, a subject with total body BSA at 2.20 m?
(90" percentile is used, since BSA is raised to a negative power in the dose-PK model), %BSA at
4.3% (10" percentile), application rate at 0.63 mg/cm? (10t percentile) and age of 16 years
(10 percentile) is expected to have a Css at 2.12 nM. On the other hand, considering the
extreme situations on the higher end, a subject with total body BSA at 1.57 m? (10t percentile),
%BSA at 9.8% (90" percentile), application rate at 2.42 mg/cm? (90" percentile) and age of 61
years (90t percentile) is expected to have a Css at 48.4 nM. The differennce in Css between
these two subjects was about 22.8 fold (Table 51).

Based on the final model, the subject at the 90" percentiles for each parameter is predicted to
have a concentration around 48.4 nM, while actual data observed in the pooled Phase 3 trails
having a median Css at 35.9 nM and containing many concentrations as high as 545 nM (Figure
27). This discrepency indicates that the dose-PK model was inadequte in capturing the extreme
high concentrations as observed.

Table 51. Ruxolitinib Css Prediction in Participants with Extreme Variables
Total BSA %BSA AppR Age Predicted Fold of
(m?) Treated (mg/m?) (years) Css Difference
(%) (nM)
Participant_1 2.20 4.3 0.63 16 2.12 228
Participant_2 1.57 9.8 2.42 61 48.4 '
Note: AppR, application rate
Source: Reviewer’s independent analysis
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Figure 27. Plasma Ruxolitinib Css Distribution in Phase 3 Studies (306 and 307 pooled)

Css Distribution (Phase 3)

Mumber of Subjects

Note: GMean: geometric mean
Source: Reviewer’s independent analysis

Reviewer’s Comments:

1. Ruxolitinib Css exhibits a linear relationship with respect to %BSA treated as well as the
application rate. Based on the rearranged dose-PK model, plasma ruxolitinib Css
generally increases with age, %BSA and application rate and decreases with total BSA
(body size).

2. Based on the rearranged dose-PK model, subjects with extreme parameters (10" and
90" percentiles) on BSA, %BSA, application rate and age are expected to have up to
22.8-fold difference in ruxolitinib Css.

3. While the dose-concentration model was able to describe the central tendency, it as
inadequate in capturing the extreme high Css concentrations as observed.

3. Systemic Ruxolitinib Concentration-Efficacy Response Analyses

In current submission, ruxolitinib cream is being developed for local action on vitiligo through a
topical drug delivery approach. Systemic absorption of ruxolitinib is not intended. Hence, the
systemic ruxolitinib concentration-efficacy response analyses are considered exploratory.
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3.1. Objectives

® To characterize the relationship between plasma ruxolitinib Css and the primary efficacy
response rates in F-VASI75 at Week 24.

* To characterize the relationship between plasma ruxolitinib Css and the efficacy response
rates in F-VASI50 at Week 24.

e To characterize the relationship between plasma ruxolitinib Css and proportion of VNS45
responders at Week 24.

e To characterize the relationship between plasma ruxolitinib Css and the efficacy response of
percentage change from baseline in F-BSA at Week 24.

3.2. Methods

The plasma ruxolitinib Css during the double-blind, vehicle-controlled period paired with the
efficacy responses at Week 24 for each participant were analyzed. A nonlinear, generalized
model with a logit link function was evaluated to characterize the primary efficacy endpoint, F-
VASI75 binary responses (responder or not) at Week 24, as a function of plasma ruxolitinib Css.
The structural model was parameterized in terms of the maximum effect attributed to the
plasma ruxolitinib Css (Emax), and the plasma ruxolitinib EC50, all in the logit domain of the
probability of the F-VASI75 response. Participants' demographic assessments (e.g., sex, age,
race, ethnicity, BSA), baseline disease severity and extent such as %BSA treated with vitiligo, T-
VASI score, and F-VASI score, and clinical study design factors such as stratifications by region
(North America vs Europe) and skin type (Fitzpatrick scale Types |, or Il vs Types llI, IV, V, or VI)
were explored as potential covariate predictors. The same modeling framework and the
development process were applied to the other 2 efficacy endpoints: F-VASI50 and VNS45
response.

3.3. Results

Treatment-dependent and concentration-dependent efficacy was observed in the Phase 3
studies, and correlation analyses of treatment with ruxolitinib cream and the plasma ruxolitinib
Css were performed with the efficacy parameters: F-VASI75 (primary) (Figure 28), F-VASI50 (key
secondary) (Figure 29), and VNS45 (key secondary) (Figure 30) using a nonlinear generalized
logit-Emax model. However, no statistically significant association between plasma ruxolitinib
Css and changes (from baseline) in F-BSA at Week 24 (key secondary) was detected.

For all the binary efficacy endpoints, the probabilities of achieving a response were sigmoidally
associated with Css, and the estimated EC50 values were all low, in the range of 6 to 10 nM
(7.70 nM for F-VASI75, 6.14 nM for F-VASI50, and 9.27 nM for VNS45), which are approximately
between the 15" and 20" percentiles of the distribution of the observed plasma ruxolitinib Css
in Phase 3 studies.

Race (others vs white) were identified as the only significant predictor of F-VASI75 response.
The odds for non-White participants to achieve F-VASI75 responses were 128% higher than for
White participants. Race and ethnicity were identified as significant covariate predictors of F-
VASI50 response. But the joint distribution of race and ethnicity was not statistically
significantly more predictive than the separate distributions of race and ethnicity. In addition,
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Baseline T-VASI score was identified as the only significant covariate predictor of VNS45
response. The odds of VNS45 response decrease by 13.3% for a 1-unit increase in the baseline
T-VASI score. The similar model framework and the model development process from Phase 3
data were applied to the Phase 2 data, and similar concentration-response relationships
between responses and plasma ruxolitinib Css held true.

Dose-dependent efficacy was observed in the Phase 2 and Phase 3 studies, and correlation
analyses of treatment with ruxolitinib cream and the plasma concentration of ruxolitinib were
performed with the efficacy parameters: IGA-TS (primary) (Figure 19), EASI75 (key secondary)
(Figure 20), and ITCH4 (key secondary) (Figure 21 using a nonlinear generalized logit-Emax
model.

One common theme of these logit-Emax models is that there are clear and significant
treatment effects of ruxolitinib. The estimated odds ratios were 2.15 for IGA-TS, 2.19 for
EASI75, and 1.49 for ITCH4; that is, the odds of treatment success in the IGA measures or
achieving > 75% reduction in EASI score from baseline for participants treated with ruxolitinib
cream are > 100% higher than for participants treated with vehicle cream. Similarly, the odds of
achieving > 4-point reduction in Itch NRS score from baseline are ~50% higher in participants
treated with ruxolitinib cream than participants treated with vehicle cream.

Another common feature of these logit-Emax models is that the estimated EC50 values were all
very low, in the range of 1 to 4 nM (1.43 nM for IGA-TS, 3.69 nM for EASI75, and 1.13 nM for
ITCH4), which are approximately between the 10th and the 20th percentiles of the distribution
of the observed Css among all ruxolitinib cream—treated participants. Further, the imputed
EC90 values (ie, 9-fold of EC50) were 12.9 nM for IGA-TS, 33.2 nM for EASI75, and 10.2 nM for
ITCH4, which are lower than the observed 50th, 75th, and 50th percentiles of Css, respectively;
that is, > 50% of ruxolitinib cream—treated participants had achieved the EC90 for IGA-TS and
ITCH4 and > 25% for EASI75.

Baseline IGA score and geographic region were identified as significant predictors of IGA-TS
response, in addition to the ruxolitinib cream treatment indicator variable (vs vehicle cream
treatment) and the ruxolitinib Css. Geographic region was identified as the only significant
covariate predictor of EASI75 response, in addition to the ruxolitinib cream treatment indicator
variable (vs vehicle cream treatment) and the ruxolitinib Css. Baseline Itch NRS score was
identified as the only significant covariate predictor of ITCH4 response, in addition to the
ruxolitinib cream treatment indicator variable (vs vehicle cream treatment) and ruxolitinib Css.
Of note, geographic region was a confounded variable representing imbalanced distributions of
not only the baseline disease severity indices such as %BSA, EASI score, and IGA score but also
race in each of the Phase 3 studies as well as the pooled data.
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Figure 28. Exploratory Graphical Analysis of Responses at Week 24 Versus Css During the Double-
Blind, Vehicle-Controlled Period in Pooled Phase 3 Css — PK/PD Population of F-VASI75
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Source: Figures 9. Pharmaceutical Development Report DMB-21.53.1
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Figure 29. Exploratory Graphical Analysis of Responses at Week 24 Versus Css During the
Double-Blind, Vehicle-Controlled Period in Pooled Phase 3 Css — PK/PD Population of F-
VASI50
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Source: Figures 9. Pharmaceutical Development Report DMB-21.53.1
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Figure 30. Exploratory Graphical Analysis of Responses at Week 24 Versus Css During the
Double-Blind, Vehicle-Controlled Period in Pooled Phase 3 Css — PK/PD Population of VNS45
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Source: Figures 9. Pharmaceutical Development Report DMB-21.53.1

Reviewer’s Comments:

Due to the local action nature of topically delivered ruxolitinib cream, the observed efficacy with
ruxolitinib cream in vitiligo treatment can be inferred to be driven by local actions of ruxolitinib
in the skin. As such, the systemic ruxolitinib concentration-efficacy response analyses are
considered exploratory, and its interpretations should be treated with caution.

4. Systemic ruxolitinib concentration-hematology analyses
4.1. Objectives

To explore and summarize the relationships between plasma ruxolitinib Css after topical
ruxolitinib application and the clinical laboratory test results of platelet indices such as platelet
count and mean platelet volume, hemoglobin, and neutrophil count by visit during the double-
blind period.

4.2. Methods

Descriptive graphical analyses of clinical laboratory tests of hemoglobin, absolute neutrophil
count (ANC), and platelet indices (platelet count and MPV) by visit through the double-blind,
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vehicle-controlled period were performed with respect to treatment groups or ordered
categorical groups of plasma ruxolitinib Css. Incidences (frequencies) of increased platelet
counts > 450 Gi/L or 600 Gi/L based on the clinical laboratory test data were tabulated with
respect to treatment groups or ordered categories of plasma ruxolitinib Css. Box plots of
plasma ruxolitinib Css in participants with any CTC grade events in these hematology
parameters were generated.

4.3. Results

No clinically meaningful trends in hematologic parameters were observed in any of the Phase 3
and Phase 2 studies in participants with vitiligo. Among the parameters examined in this report
(hemoglobin level (Figure 31), ANC (Figure 32), platelet count (Figure 33), and mean platelet
volume (MPV)), no patterns of decreases were observed. A discernible phenomenon in the
hematologic parameters observed in these 3 vitiligo studies was a mild increase (~20 Gi/L or
~10%) in the mean platelet count by Week 12 in participants treated with ruxolitinib cream in
the Phase 3 studies, which remained at a level higher than baseline through Week 24.

Figure 31. Exploratory Mean (95% Cl) of Measured Values, Change-From-Baseline, and
Percent Change-From-Baseline Hemoglobin by Css Category and Visit During the Double-
Blind, Vehicle-Controlled Period
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Source: Figures 22. Pharmaceutical Development Report DMB-21.53.1

Figure 32. Mean (95% Cl) of Measured Values, Change-From-Baseline, and Percent Change-

From-Baseline Absolute Neutrophil Count by Css Category and Visit During the Double-Blind,
Vehicle-Controlled Period
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Fhase 3: M ean (35% CI) Change from Baseline M eutrophils (10°30L) by Css Category
and Visit During the DB Period
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Figure 33. Mean (95% Cl) of Measured Values, Change-From-Baseline, and Percent Change-
From-Baseline Mean Platelet Volume by Css Category and Visit During the Double-Blind,
Vehicle-Controlled Period
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Source: Figures 26. Pharmaceutical Development Report DMB-21.53.1

Figure 34. Phase 3: Mean (95% Cl) of Measured Values, Change-From-Baseline, and Percent

Change-From-Baseline Platelet Count by Css Category and Visit During the Double-Blind,
Vehicle-Controlled Period
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Reviewer’s Comments:
1. No clinically meaningful trends in hematology parameters, including hemoglobin level,
ANC, and MPV, were observed in any of the 3 studies in vitiligo.

2. Adiscernible phenomenon in the hematologic parameters observed in these 3 vitiligo
studies was a mild increase (~20 Gi/L or ~10%) in the mean platelet count by Week 12 in
participants treated with ruxolitinib cream in the Phase 3 studies, which remained at a
level higher than baseline through Week 24. Although such increases were treatment-
and concentration-dependent, they were small in scale (< 20% mean increase from
baseline at Week 12 among participants in the highest Css quartile [Q4; 85.25 to 545
nM]) in Phase 3 studies. The Mean platelet counts (250-325 Gi/L) remained well within
the normal range at all visits during the double-blind, vehicle-controlled period.

Additional Clinical Outcome Assessment Analyses
Anchor-Based Analyses: Clinical Meaningfulness of T-VASI50

For development programs utilizing COA-based endpoints, it is important to evaluate how well
results of a COA-based endpoint correspond to a treatment benefit that is meaningful to
patients. When a COA-based endpoint is proposed as a binary responder, a single responder
threshold should be prespecified to define the endpoint. The clinically meaningful within-
patient change threshold identified by anchor-based methods (if a single threshold can be
clearly determined) is often used as the responder threshold. The anchor scale(s) are used as
external criteria to define patients who have or have not experienced a meaningful change in
their condition, with the change in COA score evaluated in these sets of patients.

The Applicant conducted anchor-based analyses using absolute change**** in the T-VASI

score and determined that an improvement range between 1.69 and 3.88 is clinically
meaningful to patients. However, given that T-VASI50 is defined based on percent change from
baseline, FDA issued an information request (IR) on February 24, 2022 to request additional
empirical cumulative distribution function (eCDF) and probability density function (PDF) plots
based on percent change in T-VASI score. The Applicant provided a written response to the IR
on March 4, 2022. PFSS replicated the Applicant’s analyses based on percent change and
conducted additional analyses to evaluate the clinically meaningful within-patient (percent)
change threshold in the T-VASI score, i.e., whether the pre-specified 250% reduction in T-VASI
score responder threshold is representative of a clinically meaningful improvement for patients
with total body vitiligo at Week 24. Refer to Section 8.1.1 for more discussion on the T-VASI and
the anchor scales (i.e., T-PhGVA and T-PaGIC-V) used in the anchor-based analyses.

¥ The use of “absolute change” refers to the exact numerical difference between baseline and Week 24 T-VASI
scores.
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Based on findings from the quantitative anchor-based analyses, the Applicant’s pre-specified
>50% reduction in T-VASI score responder threshold is representative of a clinically meaningful
improvement for patients with total body vitiligo at Week 24. Compared to the FDA-
determined meaningful threshold range, the 250% improvement appears to be a more
stringent threshold. In addition, findings from qualitative methods (refer to Section 15.4.2)
appear to complement the quantitative results reported in this review. Refer to the full review
by PFSS (dated July 6, 2022) for detailed discussion of the quantitative anchor-based analyses
for the evaluation of clinically meaningfulness of the T-VASI50.

Evaluation of Exit Interviews

In addition to anchor-based analyses, the Applicant conducted exit interviews (n=36) to help
inform the meaningful change threshold for the T-VASI at Week 24. These exit interviews were
aligned with the study completion of Studies MVT-601-3101 and MVT-601-3102 and were
administered via telephone. The eligibility criteria for the exit interviews were based on
completion of the 24-week double-blind controlled period of Studies 306 and 307.5%%% Refer to
the full COA review by the DCOA (dated June 23, 2022) for additional details regarding the
methodology of these exit interviews.

The following parameters were queried in the exit interviews:

e Importance of improvement: Participants were asked to rate the importance of vitiligo
improvement. This was assessed on a scale from 0-10, where 0 is “not at all important”
and 10 is “extremely important.”

e Treatment satisfaction: Participants were asked to rate their treatment satisfaction. This
was assessed on a scale from 0 — 10, where 0 is “not at all satisfied” and 10 is “extremely
satisfied.” If participants provided a rating for a variety of body parts, the highest rating
was taken as the ‘total body’ rating.

e Meaningful change: Participants were directly asked if their observed changes were
meaningful and then asked to elaborate upon their responses. Responses were used to
categorize whether observed changes in vitiligo were meaningful. “Treatment
satisfaction” was also used to assess the meaningfulness of T-VASI reduction from
baseline. Observable differences among subgroups were used to define a threshold for
meaningful VASI reduction from baseline

8588 |nclusion criteria:  Patient has recently completed the 24-week double-blind treatment period of the
ruxolitinib cream Phase Ill clinical trial INCB18424-306 or INCB18424-307,  Patient is available to be interviewed
within approximately 10-15 weeks of completion of each respective trial time point (24- and 52-week time points),
e Patient is willing and able to sign an informed consent addendum, e Patient has access to a telephone or cell
phone, ® Able to participate in a 60-minute interview to discuss impacts related to vitiligo and treatment
experience in INCB 18424-306/307, and ¢ Reside in any state in the United States or Canada

Exclusion Criterion: e history of either significant neurological events (such as major stroke) or a mental condition
rendering him/her unable to understand the nature, scope, and possible consequences of the sub-study. [Source:
Study report PIR-21-01-1 “Vitiligo Phase 3 Patient Exit Interviews in study INCB18424-306/307: Summary of Week
24 Findings” Section 4.1: Study inclusion and exclusion criteria.]
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Participants were equally distributed across males and females with a mean age of 38.2 years
(range: 12-80 years). The majority of participants had Fitzpatrick skin type IlI-VI (n= 22, 61.1%).
The mean time since diagnosis was 13.8 years.

A summary of the findings is presented below:

e 33 participants (91.7%) were asked about meaningful change

e 6/33 participants (18.2%) who achieved 50-74% reduction in T-VASI perceived their
change as meaningful (Figure 35)

e 8/33 participants (24.2%) achieved 50% reduction (+/- 5) reduction in T-VASI; and of
those all perceived their change as meaningful

e The highest average satisfaction rating was identified for participants who achieved 50-
74% reduction in T-VASI (Figure 36)

Figure 35. Percent of Patients Reporting Meaningful Change in Total Body Vitiligo at Week 24
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Source: Figure 8 of Vitiligo Phase 3 Patient Exit Interviews in study INCB18424-306/307: Summary of
Week 24 Findings Report (internal report number PIR-21.01.1) dated June 23, 2021
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Figure 36. Average total body treatment satisfaction by T-VASI reduction by sub-group
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Source: Figure 6 of Vitiligo Phase 3 Patient Exit Interviews in study INCB18424-306/307: Summary of
Week 24 Findings Report (internal report number PIR-21.01.1) dated June 23, 2021

Overall, the qualitative methods appear to complement the findings from the anchor-based
analyses providing support that the 50% threshold at Week 24 used by the Applicant is
reasonable. Similar to the findings reported by PFSS, the threshold for meaningful within-
patient score change in the T-VASI may be even less than 50% as participants also reported that
a range of 25-49% was a meaningful change (reduction in T-VASI); participants were also
satisfied with this range.

Clinical Outcome Assessment Instruments

Figure 37. F-VASI/BSA
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Figure 38. T-VASI/BSA
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Figure 39. F-PhGVA

Facial Physician's Global Vitiligo Assessment Scale

Score Severity Description
0 Clear No signs of vitiligo or complete/near complete repigmentation
1 Almost Clear Mostly pigmented areas with small depigmented or difficult to repigment areas

(eg, phultrum, nares, corners of eyes, penioral skin)

2 Mild Disease Modest areas of depigmentation (not more than half of facial skin) with
approximately 50% pigmentation within vitiligo areas or significant perifollicular
pattern present

3 Moderate Disease Large areas of depigmented vitiligo areas (more than half of facial skin);
significant depigmentation within vitiligo areas

4 Severe Disease Extensive areas of vitiligo to complete depigmentation on face

Source: Appendix D of Applicant’s Response to 24 February 2022 FDA Request for Clinical Information

Figure 40. T-PhGVA

Total Body Physician's Global Vitiligo Assessment Scale

Score Severity Description
0 Clear No signs of vitiligo or complete/near complete repigmentation
1 Almost Clear Mostly pigmented areas with small depigmented or difficult to repigment

areas (eg. hands, feet, plultrum nares, comers of eyes, penoral skin)

]

Mild Disease Modest areas of depigmentation with approximately 50% pigmentation
within vitiligo areas or significant perifollicular pattern present

3 Moderate Disease | Large areas of depigmented witiligo areas; significant depigmentation
within vitiligo areas

4 Severe Disease Extensive areas of vitiligo with complete depigmentation

Source: Appendix D of Applicant’s Response to 24 February 2022 FDA Request for Clinical Information

Figure 41. VNS

Vitiligo Noticeability Scale

Compared with before treatment, how noticeable is the vitiligo now?
O(1) More noticeable

0O(2) As noticeable

0(3) Shghtly less noticeable

[(4) A lot less noticeable

0(5) No longer noticeable

Source: Appendix D of Applicant’s Response to 24 February 2022 FDA Request for Clinical Information
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Figure 42. F-PaGIC-V

Patient Global Impression of Change-Vitiligo (Facial)

Since the start of the treatment you've received m this study, your
vitiligo on your face treated with the study drug 1s:

0 (1) Very much improved
O (2) Much improved

0 (3) Mimimally improved
0 (4) No change

O (5) Mimmally worse

0O (6) Much worse

O (7) Very much worse

Source: Appendix D of Applicant’s Response to 24 February 2022 FDA Request for Clinical Information

Figure 43. T-PaGIC-V

Patient Global Impression of Change-Vitiligo (Total Body)

Since the start of the treatment you've recerved m this study, your
vitiligo on your total body treated with the study drug 1s:

O (1) Very much improved
0 (2) Much improved

O (3) Mimmally improved
O (4) No change

O (5) Mimimally worse

0 (6) Much worse

0O (7) Very much worse

Source: Appendix D of Applicant’s Response to 24 February 2022 FDA Request for Clinical Information
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