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ABSTRACT

Tofacitinib is an oral Janus kinase inhibitor that is being investigated for psoriasis and psoriatic arthritis. Japanese
patients aged 20 years or more with moderate to severe plaque psoriasis and/or psoriatic arthritis were double-
blindly randomized 1:1 to tofacitinib 5 or 10 mg b.i.d. for 16 weeks, open-label 10 mg b.i.d. for 4 weeks, then variable
5 or 10 mg b.i.d. to Week 52. Primary end-points at Week 16 were the proportion of patients achieving at least a 75%
reduction in Psoriasis Area and Severity Index (PASI75) and Physician’s Global Assessment of “clear” or “almost
clear” (PGA response) for psoriasis, and 20% or more improvement in American College of Rheumatology criteria
(ACR20) for patients with psoriatic arthritis. Safety was assessed throughout. Eighty-seven patients met eligibility
criteria for moderate to severe plaque psoriasis (5 mg b.i.d., n = 43; 10 mg b.i.d., n = 44), 12 met eligibility criteria for
psoriatic arthritis (56 mg b.i.d., n = 4; 10 mg b.i.d., n = 8) including five who met both criteria (10 mg b.i.d.). At Week
16, 62.8% and 72.7% of patients achieved PASI75 with tofacitinib 5 and 10 mg b.i.d., respectively; 67.4% and 68.2%
achieved PGA responses; all patients with psoriatic arthritis achieved ACR20. Responses were maintained through
Week 52. Adverse events occurred in 83% of patients through Week 52, including four (4.3%) serious adverse events
and three (3.2%) serious infections (all herpes zoster). No malignancies, cardiovascular events or deaths occurred.
Tofacitinib (both doses) demonstrated efficacy in patients with moderate to severe plaque psoriasis and/or psoriatic
arthritis through 52 weeks; safety findings were generally consistent with prior studies.
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INTRODUCTION

Psoriasis is a chronic, immune-mediated disease, character-
ized by prominent skin lesions, and affects 0.1-3% of the glo-
bal population.’? Psoriasis can cause significant impairment to
quality of life (QoL)® and requires long-term treatment. The
prevalence of psoriasis in the Japanese population is esti-
mated to be lower (0.3%)* than in countries with a mostly
Caucasian population (up to 3.6%).>7 However, more than
400 000 patients with psoriasis have been recently identified in
Japan.* The most common type of psoriasis is plaque psoria-
sis, with a prevalence of nearly 90% among patients with
psoriasis in Japan.®

Psoriatic arthritis is an inflammatory arthropathy associated
with psoriasis. Its prevalence was estimated to be approxi-

mately 3% in Japanese patients with psoriasis,® but the most
recent survey indicates an even higher prevalence of 14.3%.°
Treatment options for Japanese patients with moderate to
severe psoriasis include oral systemic therapies, such as
cyclosporin and etretinate, as well as phototherapy. Four
injectable biologic agents, adalimumab, infliximab, ustek-
inumab and recently secukinumab, have each demonstrated
considerable efficacy in this patient population,’® " and are
approved in Japan for moderate to severe psoriasis following
an inadequate response to systemic therapy.'* However, all of
these treatments have limitations in addition to their clinical
benefit. Long-term use of systemic therapies is limited by
safety considerations, including organ toxicity, infection and
malignancy,’®'® and teratogenicity with systemic retinoids,
such as etretinate.'” Phototherapy is associated with increased
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risk of skin malignancies,’®'® while some patients do not

respond to phototherapy or have disease recurrence, and mul-
tiple office visits are required. The efficacy of biologic therapies
may diminish over time owing in part to immunogenicity and
use is restricted by parenteral administration.?%?! Given the
potentially serious toxicities associated with long-term use of
orally available systemic therapies and phototherapy and the
drawbacks of biologic therapy, benefit : risk and patient prefer-
ence need to be considered for each individual patient with
psoriasis.?? Furthermore, patient dissatisfaction with available
treatments is common in psoriasis, and both physician and
patient perspectives should be considered in disease manage-
ment.2324 Consequently, there is a need for new therapies for
moderate to severe psoriasis, especially p.o. administrated
therapies that offer sustained efficacy and manageable long-
term safety, as oral treatment options are currently limited and
patients with psoriasis have reported that injections required
with biologics are burdensome.?®

Tofacitinib is an oral Janus kinase inhibitor that is being
investigated for psoriasis and psoriatic arthritis. Phase 2 and 3
studies have demonstrated tofacitinib efficacy with a
manageable safety profile.262° Here, we present results from a
52-week, phase 3 study conducted at Japanese centers evalu-
ating the efficacy, safety and tolerability of oral tofacitinib for
the treatment of Japanese patients with moderate to severe
plague psoriasis (psoriasis vulgaris) and/or psoriatic arthritis. In
addition, this study is the first to report outcomes with tofaci-
tinib treatment for psoriatic arthritis in Japanese patients.

METHODS

Patients

Patients were aged 20 years or older. Patients with moderate
to severe plaque psoriasis were required to have a diagnosis
of plaque-type psoriasis for 12 months or more prior to base-
line, a Psoriasis Area and Severity Index (PASI) score of 12 or
more, a Physician’s Global Assessment (PGA) of 3 (moderate)
or 4 (severe) (on a 5-point scale), and an affected body surface
area of 10% or more, at baseline. Patients with psoriatic arthri-
tis were required to have a diagnosis of psoriatic arthritis
6 months or more prior to baseline, meet the Classification Cri-
teria for Psoriatic Arthritis,>® have active arthritis as defined as
three or more tender/painful joints (68-joint count) and three or
more swollen joints (66-joint count) and active plaque psoriasis
with a qualifying lesion of 2 cm or more in diameter confirmed
by a dermatologist. Patients were to be considered candidates
for systemic therapy or phototherapy for psoriasis (either treat-
ment-naive or -experienced). Exclusion criteria included evi-
dence of active, latent or inadequately treated Mycobacterium
tuberculosis infection, non-plaque forms or drug-induced psori-
asis, other skin conditions that would interfere with psoriasis
evaluation, inability to discontinue systemic, topical or pho-
totherapies, concomitant oral or injectable corticosteroids, a
history of disseminated herpes zoster or disseminated herpes
simplex or recurrent localized dermatomal herpes zoster, a his-
tory of infection requiring hospitalization or parenteral microbial
therapy (or other infection deemed clinically significant) within

6 months of baseline, a history or symptoms of any lympho-
proliferative disorders, or a history of malignancies except for
adequately treated or excised non-metastatic basal cell or
squamous cell skin cancer or cervical carcinoma in situ without
recurrence for 3 years. Patients with psoriatic arthritis were
excluded if they had a history of another autoimmune rheu-
matic disease, fibromyalgia or rheumatic inflammatory disease
aside from psoriatic arthritis, unless agreed with the sponsor.

Washout periods for prior medications were 7 days or more
or five half-lives (whichever was longer) prior to first dose of
study drug. A washout period of 2 weeks or more was applied
for topical medications and ultraviolet B phototherapy,
4 weeks or more for etanercept, psoralen plus ultraviolet A
therapy and non-biologic systemic therapies, 8 weeks or more
for adalimumab and infliximab, 10 weeks or more for goli-
mumab, and 12 weeks or more for ustekinumab, tocilizumab
and investigational/experimental agents. Topical hydrocorti-
sone/hydrocortisone acetate of 1% or less were allowed (after
16 weeks for scalp), as were tar and salicylic acid preparations
for the scalp.

The study was conducted in compliance with the ethical
principles of the Declaration of Helsinki, and in accordance
with the International Conference on Harmonization Good Clini-
cal Practice guidelines. The study protocol was approved by
the Institutional Review Boards and/or Independent Ethics
Committees at each investigational center. All patients pro-
vided written informed consent at the first screening visit and
before initiation of any washout period of prior medications.

Study design and treatment

This was a 52-week, phase 3, multisite, randomized, double-
blind study conducted in 16 centers in Japan (clinicaltrials.gov
NCT01519089; Pfizer protocol A3921137). The study com-
prised an initial 16-week, double-blind period, in which patients
were randomized to tofacitinib 5 or 10 mg b.i.d. At Week 16,
all patients received open-label tofacitinib 10 mg b.i.d. for
4 weeks, after which the dose could be adjusted to tofacitinib
5 or 10 mg b.i.d. at the investigator’s discretion, to Week 52
(Fig. 1). The visit window at Week 52 had a 7-day allowance,
so patients could receive tofacitinib up to Week 53 (day 372).
A follow-up visit was performed 2-4 weeks after the patient’s
last dose.

Patients were randomized 1:1 to tofacitinib 5 or 10 mg b.i.d.
using a computer-generated randomization schedule; patients
were registered by the investigator in a central randomized
management system, and a stratification factor of psoriatic
arthritis was employed.

Tofacitinib was supplied as 5 mg tablets with a correspond-
ing matching placebo. Patients and study staff were unable to
determine from the packaging which treatment group the
patient was assigned to. Patients, investigators, study teams,
the contract research organization and the sponsor remained
blinded throughout the study period.

Study assessments
The primary efficacy end-points at Week 16 for plaque psoriasis
were the proportion of patients achieving at least a 75% reduc-
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Figure 1. Study design. Stratified by type of psoriasis at randomization. BL, baseline; FU, follow-up.

tion in PASI score (PASI75) from baseline at Week 16 and the
proportion of patients achieving a PGA response of “clear” or
“almost clear”. The primary efficacy end-point at Week 16 for
psoriatic arthritis was the proportion of patients with 20% or
more improvement in American College of Rheumatology
criteria (ACR20), calculated as a 20% or more improvement in
tender/painful and swollen joint counts and improvements in
three of Patient Global Assessment of arthritis, PGA of arthritis,
patient pain assessment, Health Assessment Questionnaire—
Disability Index and an acute-phase reactant.

Secondary end-points in plague psoriasis included PASI75
and 90% or more improvement in PASI from baseline (PASI90)
through Week 52, and the proportion of patients with PASI of
125% or more of baseline score at any time point. Nail Psoria-
sis Severity Index (NAPSI) score,®' change from baseline in
NAPSI| and patient-reported outcomes (PRO) were also mea-
sured through Week 52. PRO included the Itch Severity Item
(ISl), a single-item, horizontal numeric rating scale to assess
itching due to psoriasis with response options ranging from 0
(no itching) to 10 (worst possible itching) and the Dermatology
Life Quality Index (DLQI), a 10-item questionnaire that assesses
the impact of chronic skin conditions on health-related QoL
(HRQoL).?2 For psoriatic arthritis, ACR20, 50 and 70 were mea-
sured through Week 52.

Safety assessments

Safety was assessed according to the incidence and severity
of treatment-emergent adverse events (AEs), clinical laboratory
abnormalities, physical examination changes, vital sign abnor-
malities and electrocardiogram (ECG) changes for all patients
who received one or more dose of study drug (safety analysis
set; SAS). Serious AEs were defined as those resulting in
death, were life-threatening, required hospitalization or prolon-
gation of existing hospitalization, led to persistent or significant
disability, or resulted in congenital abnormalities. Serious infec-
tions were defined as treated infections requiring parenteral
antimicrobial therapy or hospitalization, or met other criteria for
a serious AE. Patients with serious infections were discontin-
ued from the study. Cardiovascular and opportunistic infection
events were adjudicated by a prospectively defined, sponsor-
independent, masked safety event adjudication committee. All
biopsies of potentially malignant tumors were confirmed by a
central laboratory pathologist over-read of local histology data.
Pooled data for psoriasis and psoriatic arthritis are presented
for Weeks 0-16 by treatment group, and for all tofacitinib-trea-
ted patients through Week 52.

Statistical analyses
The treatment groups (tofacitinib 5 mg b.i.d. and 10 mg b.i.d.)
were defined based on the initial tofacitinib dose received dur-
ing Weeks 0-16. The full analysis set included all randomized
patients who received one or more dose of study drug. No for-
mal statistical hypotheses were tested to investigate efficacy
and safety between treatment groups; although there was sta-
tistical testing applied at a significance level of 0.05 (two-
sided), statistical analysis was descriptive in nature. A sample
size of 88 patients was chosen to allow 80% probability to
observe a positive point estimate of a difference between treat-
ment groups (10 mg b.i.d. to 5 mg b.i.d.) in PASI75 and PGA
end-points at Week 16. Of these 88 patients, the target num-
ber of patients with psoriatic arthritis was 10, with five
expected responders based on data on tofacitinib in rheuma-
toid arthritis (RA) clinical studies. For primary end-points,
response rates were calculated. Missing values were treated
as non-responders (non-responder imputation).

Secondary end-points involving binary data were summa-
rized as for the primary end-points, above. For continuous
data, descriptive statistics were calculated.

RESULTS

Patient disposition and demographics
Between March and December 2012, 95 patients were ran-
domized and 94 treated with tofacitinib 5 and 10 mg b.i.d.
(Fig. 2). Of these, 87 (91.6%) had moderate to severe plaque
psoriasis and 12 (12.6%) had active psoriatic arthritis. Five of
these 12 patients also had a diagnosis of moderate to severe
plaque psoriasis (all in tofacitinib 10 mg b.i.d. group); these
patients were included in both the plaque psoriasis and psori-
atic arthritis populations. Eighteen patients with plaque psoria-
sis and four with psoriatic arthritis discontinued from the study
(Fig. 2). Mean [SD] age was 48.7 [11.5] years, 83.0% were
male, and the mean [SD] body mass index was 24.0 [4.1]
kg/m?. Baseline demographics were similar across groups
(Table 1). Patients with plague psoriasis had a longer duration
of disease than those with psoriatic arthritis. Patients with pso-
riatic arthritis in the tofacitinib 10 mg b.i.d. group had a higher
mean proportion of body surface area affected by psoriasis
compared with those in the tofacitinib 5 mg b.i.d. group, likely
due to the five patients in the 10 mg b.i.d. group who also had
psoriasis.

Between Weeks 20 and 52, 8/47 patients initially assigned
tofacitinib 5 mg b.i.d. and 11/42 patients initially assigned

© 2016 The Authors. The Journal of Dermatology published by John Wiley & Sons Australia, Ltd 871

on behalf of Japanese Dermatological Association.



A. Asahina et al.

| 114 Patients screened |

¥

| 95 Patients randomized |

Y

47 Randomized to
tofacitinib 5 mg b.i.d.

L

48 Randomized to
tofacitinib 10 mg b.i.d.

1 (2.1%) Did not receive treatment:
did not meet inclusion criteria

47 (100%) Received treatment,
and were in the FAS and SAS

i—‘—*

47 (97.9%) Received treatment,
and were in the FAS and SAS

ﬁ—‘—*

©
‘_é 43 (91.5%) With 4 (8.5%) With 44 (91.7%) With 8 (16.7%) With
3 plague psoriasis psoriatic arthritis plaque psoriasist psoriatic arthritis’
=
3 5(10.6%)
5 Discontinued:
Q « 1 (2.1%) Insufficient
g clinical response
3 1 (2.1%) AEs i
AI’ * 1(2.1%) No longer
e} willing to
8 participate
a * 2 (4.3%) Other
\ \ \/ \
43 (100%) 4 (100%) 39 (88.6%) 8 (100%)
Completed Completed Completed Completed
Week 0-16 Week 0-16 Week 0-16 Week 0-16
§ 9 (20.5%)
5"—’ 4(9.3%) D:s(zc;r;t;nued:
. . L4 o 0,
% |Discontinued: 3(75.0%) ) Insufficient 1(12.5%)
g «2(47%)AEs || |Discontinued: | i clinical response |- | Discontinued: |«
* 1(2.3%) lost to *2(50.0%) AEs * 3(6.4%) AEs « 1(12.5%) AEs
B follow-up * 1 (25.0%) Other *1(2.3%)No i
'g * 1(2.3%) Other longer willing to
2. participate
é Yy * 4 (8.5%) Other ]
= 39 (90.7%) 1(25.0%) 30 (76.9%) 7 (87.5%)
2 Completed Completed Completed Completed
o the study the study the study the study

Figure 2. Patient disposition. "Five patients in the tofacitinib 10 mg b.i.d. group had both plaque psoriasis and psoriatic arthritis.
AEs, adverse events; FAS, full analysis set; SAS, safety analysis set.

10 mg b.i.d. underwent dose changes from the 10 mg b.i.d.
dose given during Weeks 16 to 20. Most patients initially
assigned to tofacitinib 5 mg b.i.d. were exposed to 10 mg
b.i.d. from Weeks 20 to 52. Therefore, formal comparisons
between initial dose groups after Week 16 were not appro-
priate. From Weeks 20 to 52 the median (inter-quartile range)
daily doses received by patients initially assigned to 5 and
10 mg b.id. were 19.8 (18.4, 19.9) mg and 19.7 (17.6,
19.9) mg, respectively.

Efficacy

At Week 16, with tofacitinib 5 and 10 mg b.i.d., 27 (62.8%,
standard error; SE 7.4) and 32 (72.7%; SE 6.7) patients with
plaque psoriasis, respectively, achieved a PASI75 response,
and 29 [67.4%; SE 7.1] and 30 [68.2%; 7.0] patients achieved
a PGA response (Table 2).

872

Clinical response rates increased throughout time during
the double-blind period (Fig. 3); although responses with
tofacitinib 10 mg b.i.d. appeared higher than with 5 mg b.i.d.,
actual differences between the doses were relatively small
and the only statistically significant difference between doses
was observed at Week 4 with PASI75. Response rates of
PASI75 in the tofacitinib 5 mg b.i.d. group increased from 27/43
(62.8%; SE 7.4) at Week 16 to 29/43 (67.4%; SE 7.1) at Week
20 upon advancement to 10 mg b.i.d., and response rates
remained stable from Week 20 to 52. In patients who achieved
a PASI75 response at Week 16 with tofacitinib 10 mg b.i.d.,
20/32 (62.5%; SE 8.6) maintained their response to Week 52.
Similarly, 18/30 (60.0%; SE 8.9) patients initially assigned tofac-
itinib 10 mg b.i.d. maintained their Week 16 PGA response to
Week 52. Upon treatment cessation, response rates dropped
for all measures during the follow-up period (Fig. 3).
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Table 1. Baseline demographics and disease characteristics
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Plague psoriasis

Psoriatic arthritis

Tofacitinib 5 mg Tofacitinib 10 mg

Tofacitinib 5 mg Tofacitinib 10 mg

b.i.d. (n = 43) b.i.d. (n = 44) b.i.d. (n = 4) b.i.d. (n = 8)

Mean age, years (range) 50.9 (28-72) 46 6 (28-69) 51.0 (41-64) 48.5 (43-59)
Male, n (%) 35 (81.4) 6 (81.8) 4 (100) 7 (87.5)
Mean weight, kg (SD) 67.0 (13.3) 66 6 (13.6) 76.4 (13.9) 74.4 (18.4)
Mean BMI, kg/m? (SD) 23.8 (4.0) 23.6 (4.0 26 4 (4.5) 25 7 (5.0
Mean duration of disease, years (SD) 13.4 (10.5) 13.9 (8.2 0 (8.1) 5 (6.5)
Mean PASI score (SD) 26.9 (11.3) 26.7 (11.8) 7(2.2) 15 2 (12.6)
PGA, n (%)

Almost clear 0 0 1(25.0) 2 (25.0)

Mild 0 0 1 (25.0) 0

Moderate 34 (79.1) 37 (84.1) 2 (50.0) 6 (75.0)

Severe 9 (20.9) 7 (15.9) 0 0
Total % psoriatic BSA, mean (SD) 43.0 (21.3) 43.1 (23.6) 6.8 (1.9 24.3 (22.8
Nail psoriasis, n (%) 30 (69.8) 29 (65.9) 2 (50.0) 5 (62.5
Psoriatic arthritis, n (%) 0 5 (11.4)" 4 (100) 8 (100)
Tender/painful joint count, mean (SD) NA NA 15.0 (9.3) 15.0 (11.9)
Swollen joint count, mean (SD) NA NA 7.8 (7.6) 10.1 (4.9)
DLQI total score, mean (SD) 11.3 (6.3) 8.6 (5.9) 5.0 (2.8) 7.8 (3.1)

FAS

Tofacitinib 5 mg b.i.d. (n = 47)

Tofacitinib 10 mg b.i.d. (n = 47)

Mean NAPSI score (SD)*
Mean ISI score (SD)
Mean DLQI score (SD)

29.3 (20.8)
6.0 (2.7)
10.7 (6.3)

24.3 (17.8)
5.3 (2.9)
8.4 (5.8)

SAS Tofacitinib 5 mg b.i.d. (n = 47) Tofacitinib 10 mg b.i.d. (n = 47)
Prior therapies, n (%)
Topical 47 (100) 47 (100)
Biologics® 6 (12.8) 9 (19.1)
Non-biologics 30 (63.8) 30 (63.8)
Inadequate response or 4 (8.5) 4 (8.5)
intolerance to TNFi
Inadequate response or intolerance 21 (44.7) (51.1)
to MTX, cyclosporin, etretinate or
phototherapy
Concomitant therapies used by >5% of patients in any group, n (%)
Hydrocortisone in Eurax lotion 4 (8.5) 5 (10.6)
Fexofenadine hydrochloride 3 (6.4) 4 (8.5)
Betamethasone butyrate propionate 2 (4.3) 4 (8.5)
Levocetirizine dihydrochloride 1(2.1) 4 (8.5)
Celecoxib 0 4 (8.5)
Total 13 (27.7) 20 (42.6)

"These five patients had both plaque psoriasis and psoriatic arthritis and were included in both populations. n = 34 for tofacitinib 5 mg b.i.d. and
n = 31 for tofacitinib 10 mg b.i.d. (patient numbers differed from those with nail psoriasis according to plaque psoriasis and psoriatic arthritis, as
patients diagnosed with both psoriasis and psoriatic arthritis were included in both population groups). ‘Irrespective of previous use of conventional
systemic or phototherapy. YIncluding conventional systemic or phototherapy. BMI, body mass index; BSA, body surface area; DLQI, Dermatology Life
Quality Index; FAS, full analysis set; ISI, ltch Severity Item; MTX, methotrexate; NA, not applicable; NAPSI, Nail Psoriasis Severity Index; SAS, safety

analysis set; SD, standard deviation; TNFi, tumor necrosis factor inhibitor.

All 12 patients with psoriatic arthritis achieved an ACR20
response at Week 16, and at least half achieved ACR50 or
ACR70 (Table 2). Responses were maintained with tofacitinib
treatment through Week 52 and dropped upon treatment
cessation (Fig. 4). However, small patient numbers meant that
SE were wide.

At Week 16, 16 (37.2%) patients receiving tofacitinib 5 mg
b.id., and 24 (54.5%) receiving tofacitinb 10 mg b.i.d.,
achieved a PASI90 response (Table 2), which followed a simi-
lar pattern to PASI75 through 52 weeks (Fig. 3). Improve-
ments in nail psoriasis were observed with both tofacitinib
doses by Week 16, which continued to improve through
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Table 2. Clinical responses at Week 16 (double-blind period;
NRI)*

Tofacitinib 5 mg
b.i.d., n (%) (SE)

n =143

Tofacitinib 10 mg
b.i.d., n (%) (SE)

n=44

Moderate to severe
plaque psoriasis

population
PASI75 27 (62.8) (7.4) 32 (72.7) (6.7)
PASI90 16 (37.2) (7.4) 24 (54.5) (7.5)
PGA response 29 (67.4) (7.1) 30 (68.2) (7.0)
Psoriatic arthritis n=4 n=28

population

ACR20 4 (100) (0) 8 (100) (0)
ACR50 3 (75.0) (21.7) 7 (87.5) (11.7)
ACR70 2 (50) (25.0) 5 (62.5) (17.1)

No statistically significant difference was observed between dose
groups for any end-point at Week 16. ACR, American College of
Rheumatology response criteria; NRI, non-responder imputation; PASI,
Psoriasis Area and Severity Index; PGA, Physician’s Global Assess-
ment; SE, standard error.

Week 52 (Table 3). Patients also reported reduced itching
with tofacitinib at Week 16 irrespective of dose, which was
maintained through Week 52. More than half of patients who
had a baseline ISI score of more than 1 reported little or no
itching (score up to 1) at Week 16 and through Week 52
(Table 3); as early as the first post-dose visit at Week 2,
13.0% (SE 5.0) and 18.2% (SE 5.8) of patients reported little
or no itching with tofacitinib 5 and 10 mg b.i.d., respectively.
Similarly, mean DLQI scores decreased by Week 16, repre-
senting an improvement in HRQoL, which was maintained to
Week 52. Most patients with a baseline DLQI score of
more than 1 achieved a score of up to 1, representing no
effect of the skin condition (e.g, psoriasis) on HRQoL through
Week 52. Improvements in ISI and DLQI were not dose-
related.

Safety

In the SAS, the median duration of tofacitinib exposure was
365 days (Table 4). During the double-blind phase, AEs were
similar between treatment groups; most common AEs are
presented in Table 4. Throughout the study, four serious AEs
were reported: one case of vertigo with tofacitinib 10 mg
b.i.d. during the double-blind period and three cases of her-
pes zoster in the open-label variable-dose period (one
receiving 5 mg b.i.d. and two receiving 10 mg b.i.d. at onset
of herpes zoster). Two additional serious AEs were reported
during follow-up after Week 52: one case of rapid progres-
sion of psoriasis on post-dose Day 14, and impetigo and
erythrodermic psoriasis in the same patient on post-dose
Day 7; this patient was receiving tofacitinib 10 mg b.i.d. at
the earliest onset of impetigo. Patients with serious AEs
were permanently withdrawn from the study; all serious AEs,
including those occurring during follow-up, resolved, except
the erythrodermic psoriasis that was still resolving at the
time of this report.

—e— Initial tofacitinib 5 mg bi.d.dose -~ Initial tofacitinib 10 mg b.i.d dose

(a) Double-blind, 10 mg bid.
randomized dose only
100 \
:

Open-label, variable dose

Patients, % (+ SE)

1] 4 8 12 16 20 24 28 32 36 40 44 48 52 FU

Week
(b) Double-blind, 10 mg bid.
Open-label, variable dose

randomized dose only
'

Patients, % (+ SE)

t T T T
4 8 12 16 20 24 28 a2 36 40 44 48 52 FU
Week

(c) Double-blind, 10 mg bid.

randomized dose only Open-label, variable dose

Patients, % (+ SE)
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Figure 3. Proportion of patients with moderate to severe
plaque psoriasis achieving (a) PASI75, (b) PASI90 and (c) PGA
response of “clear” or “almost clear” over time, according to ini-
tially randomized dose group (NRI). *P < 0.05 versus tofacitinib
5mg b.i.d.; FU, follow-up; NRI, non-responder imputation;
PASI, Psoriasis Area and Severity Index; PGA, Physician’s Glo-
bal Assessment; SE, standard error.

Overall, herpes zoster occurred in 16 patients, all but two
events (neither considered serious) occurred during the open-
label variable-dosing period. Tofacitinib doses at onset of her-
pes zoster were 5 mg b.i.d. in two patients, 10 mg b.i.d. in 13
patients, and one case occurred during follow-up after the
patient had been receiving 10 mg b.i.d. One case was consid-
ered severe, and no cases of multidermatomal, disseminated,
systemic or ophthalmic herpes zoster were reported (serious
cases are described above). Commonly occurring infections
included nasopharyngitis, influenza and tinea pedis (Table 4),
none of which were serious.

No serious infections other than herpes zoster were
reported during the double-blind period. In the open-label per-
iod, further to the three herpes zoster cases described above,
one serious infection of impetigo was reported, as described
above.
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Figure 4. Proportion of patients with psoriatic arthritis who
achieved (a) ACR20, (b) ACR50 and (c) ACR70 response,
according to initially randomized dose group (NRI). *P < 0.05
versus tofacitinib 5 mg b.i.d. ACR, American College of
Rheumatology response criteria; FU, follow-up; NRI, non-
responder imputation; SE, standard error.

Discontinuations due to AEs included one patient with wors-
ening psoriasis receiving tofacitinib 10 mg b.i.d. in the double-
blind period. In the open-label period three patients with
serious herpes zoster described above, two with worsening
psoriasis and two with AEs relating to liver function test abnor-
malities discontinued the study.

No malignancies, cardiovascular events, or deaths were
reported in this study.

Changes in laboratory parameters throughout time are
summarized in Figure 5. Neutrophil levels decreased with ini-
tiation of tofacitinib, but remained stable through the study
and returned to baseline upon treatment cessation (Fig. 5a).
Lymphocyte levels initially rose with tofacitinib treatment,
then, gradually decreased to baseline levels at Week 52
(Fig. 5b). Decreased hemoglobin levels were reported with
tofacitinibb 10 mg b.i.d. (Table 4); however, levels remained

Japan tofacitinib efficacy and safety

Table 3. Summary of secondary efficacy end-points at Weeks
16, 20 and 52 according to initial randomized dose at baseline
(FAS)

Initial tofacitinib 5 mg Initial tofacitinib 10 mg

b.i.d. b.i.d.
Mean change from baseline in NAPSI score’ (observed cases)
(SD)
Week 16 —11.3 (14.9) —10.2 (13.2)
Week 20 —15.1 (15.0) —14.6 (13.1)
Week 52 —20.6 (15.2) —16.3 (15.3)
Patients achieving NAPSI75 response, n/n (%) (NRI)
Week 16 5/34 (14.7) 6/31 (19.4)
Week 20 8/34 (23.5) 13/31 (41.9)
Week 52 19/34 (55.9) 17/31 (54.8)

Mean change from baseline in ISI score (observed cases) (SD)

Week 16 —4.4 (3.3) —4.5 (3.1)
Week 20  —5.1 (3.1) —4.1 (3.3)
Week 52 —4.6 (3.5) —4.2 (3.1)

Proportion of patients with ISI score of <1%, n/n (%) (NRI)

Week 16 31/46 (67.4) 31/44 (70.5)
Week 20 35/46 (76.1) 25/44 (56.8)
Week 52 30/46 (65.2) 24/44 (54.5)

Mean change from baseline in DLQI score (observed cases)

(SD)

Week 16 —8.5 (6.4) —6.7 (5.8)

Week 20 —8.8 (6.7) —6.8 (5.6)

Week 52 —9.7 (6.4) —6.1 (5.2
Proportion of patients with DLQI score of <1%, n/n (%) (NRI)

Week 16 29/45 (64.4) 26/44 (59.1)
Week 20 30/45 (66.7) 24/44 (54.5)
Week 52 27/45 (60.0) 25/44 (56.8)

fIn patients with nail psoriasis at baseline. In patients with a baseline
score of more than 1. DLQI, Dermatology Life Quality Index; FAS, full
analysis set (both plaque psoriasis and psoriatic arthritis populations);
ISI, Itch Severity Item; NAPSI, Nail Psoriasis Severity Index; NRI, non-
responder imputation; SD, standard deviation.

stable for the duration of the study (Fig. 5¢). There were no
confirmed cases (two consecutive measurements or occur-
ring at the final visit) of patients with neutrophil counts
<0.5 x 10%/mm?®, lymphocyte counts <0.5 x 10%/mm?, hemo-
globin levels <10 g/dL, or aspartate aminotransferase levels
>3x upper limit of normal (ULN). Two patients with normal
baseline alanine aminotransferase levels had confirmed post-
dose levels >3x ULN (one in each initial dose group). Crea-
tine phosphokinase levels initially increased in the first
16 weeks, and remained stable for the remainder of the
study (Fig. 5d). No rhabdomyolysis events were reported,
and no potential Hy’s Law cases were found. Levels of low-
density lipoprotein cholesterol (LDL-C) and high-density
lipoprotein cholesterol (HDL-C) increased upon treatment ini-
tiation and returned to baseline levels upon treatment cessa-
tion (Fig. 5e, f); the LDL-C/HDL-C ratio remained stable
throughout the study (Fig. 5g).

No notable changes in blood pressure, ECG, or physical
examination were observed at any time point, or between
treatment groups.

© 2016 The Authors. The Journal of Dermatology published by John Wiley & Sons Australia, Ltd 875
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Table 4. Summary of all-causality AEs (SAS)

Tofacitinib 5 mg
b.i.d., n (%)

365 (139-372)

Tofacitinib 10 mg
b.i.d., n (%)

365 (7-370)

Median duration of
exposure, days (range)

Week 0-16 n =47

AEs 27 (57.4) 28
Serious AEs 0 1(2.1)
Discontinuations due to AEs 0 1
Most common AEs (>5% of patients in any group)
Nasopharyngitis 9 (19.1)
Headache 1(2.1)
Influenza 3 (6.4) 0
Decreased hemoglobin 0 3 (6.4)

Weeks 0-527 Total n = 94

AEs 78 (83.0)
Serious AEs 4 (4.3)
Discontinuations due to AEs 8 (8.5)
Most common AEs (>5% of patients)
Nasopharyngitis 2
Herpes zoster (serious and non-serious) 1
Psoriasis
Tinea pedis
Influenza
Increased blood creatine phosphokinase
Decreased hemoglobin

=

o OO o
TGO OCO=IN
wwrooN©
LL222 4 »

fAEs occurring up to day 372 are included. ‘Three cases were serious.
AEs, adverse events; SAS, safety analysis set.

DISCUSSION

This phase 3 study demonstrated short-term efficacy of tofaci-
tinib at both 5 and 10 mg b.i.d. doses and maintenance of
efficacy for 52 weeks with a manageable safety profile in Japa-
nese patients with moderate to severe plaque psoriasis and/or
active psoriatic arthritis.

This study population exhibited a considerable disease bur-
den at baseline; all had previously used topical therapies and
approximately half had previously had inadequate responses
to, or were intolerant to, commonly used conventional systemic
or phototherapy. In addition, 16% of patients had previously
received biologics. Patient HRQoL was also affected by their
disease, as evidenced by mean DLQI scores of 8.4-10.7 at
baseline corresponding to a moderate to large effect on the
patient’s HRQoL.

Clinical responses in patients with plaque psoriasis at Week
16 were slightly higher than those reported in one phase 2
study and four global phase 3 studies of 12-24 weeks of tofac-
itinib treatment in patients with moderate to severe plaque
psoriasis.?®2° In this study, mean PASI75 responses with
tofacitinib at Week 16 in patients with plaque psoriasis were
numerically higher with tofacitinib 10 mg b.i.d. (72.7%) than
with 5 mg b.i.d. (62.8%), and mean PGA responses were simi-
lar with 10 mg b.i.d. (68.2%) and 5 mg b.i.d. (67.4%). How-

ever, this apparent difference was narrower than in the global
studies, which reported PASI75 rates of 59-68% with 10 mg
b.id. and 40-46% with 5 mg b.id. after 1224 weeks.?52°
Week 16 mean PGA responses in our study were similar
between doses (68% with 10 mg b.i.d. and 67% with 5 mg
b.i.d.), again in contrast with the above global studies which
showed a marked difference between doses: 59-68% with
10 mg b.i.d. and 41-47% with 5 mg b.i.d. after 12-24 weeks.

PASI75 response rates previously reported in global studies
of patients with psoriasis after 12-16 weeks of treatment with
other oral systemic agents have ranged from 10 to 41% with
methotrexate®® and apremilast.®*%® PASI75 responses after
10-24 weeks of treatment with biologics have ranged from 53
to 82% with infliximab, adalimumab, ustekinumab, and secuk-
inumab in global studies®®*° and were similar in Japanese
patients.'®'® PASI75 responses with tofacitinib in this study
appeared to be higher than those reported with oral systemic
therapies and were in the range for those with biologics, but
direct comparisons cannot be made due to differences in
study designs and patient populations between studies; head-
to-head studies would be required. The slight increase in
PASI75 response rates observed with tofacitinib in Japanese
patients in the present study compared with the global tofaci-
tinib studies was not readily apparent in the above studies of
biologics in global and Japanese patient populations.

In the present study, all 12 patients with psoriatic arthritis
achieved an ACR20 response by Week 16 with both tofacitinib
dose groups; rates were maintained with tofacitinib treatment
to Week 52, although interpretation of the response is limited
by low patient numbers. This is the first study to show efficacy
of tofacitinib in psoriatic arthritis. ACR20 rates in global studies
of patients with psoriatic arthritis after 12-16 weeks of
apremilast treatment were 31-44%.4"%2 |n global studies with
biologics, ACR20 rates have ranged from 44 to 59% after
12-24 weeks of treatment with golimumab,*® adalimumab,**
ustekinumab,*® etanercept (US only),*® and infliximab*” in
patients with psoriatic arthritis. Tofacitinib showed promising
efficacy in the context of the above studies, although direct
comparisons cannot be drawn, as patient numbers were low in
the present study and study populations and designs differed.

Tofacitinib has been evaluated in multiple phase 2 and 3 stud-
ies in RA, including one phase 2 study in a Japanese RA popula-
tion.*® Week 12 ACR20 rates were 73% and 85% with tofacitinib
5 and 10 mg b.i.d., respectively, which were in line with the high
response rates observed in the present study. However, caution
must be used in comparing efficacy in patients with psoriatic
arthritis and RA, due to differences in the background diseases
and demographics for each patient population.

Patients in the present study reported improvements in their
nail psoriasis, itch and dermatology-related QoL for the dura-
tion of the study; most patients (54.5-65.2%) reported little or
no itching following 52 weeks of tofacitinib treatment with
some reporting improvements as early as Week 2. The mean
change from baseline in the DLQI total score (—9.7 in patients
initially assigned tofacitinib 5 mg b.i.d., —6.1 in patients initially
assigned 10 mg b.i.d.) was greater than the estimated
minimally important difference of 4 points,*® demonstrating

876 © 2016 The Authors. The Journal of Dermatology published by John Wiley & Sons Australia, Ltd
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Figure 5. Change from baseline in laboratory parameters through follow-up, for (a) neutrophil counts, (b) lymphocyte counts, (c)
hemoglobin levels, (d) creatine phosphokinase, (e) LDL cholesterol, (f) HDL cholesterol and (g) LDL/HDL ratio, by initially randomized
dose group (safety analysis set). HDL, high-density lipoprotein; LDL, low-density lipoprotein; SD, standard deviation.

clinically meaningful improvements in HRQoL with tofacitinib
by Week 16, which were maintained through Week 52. These
results are consistent with those seen in Japanese patients
with moderate to severe plaque psoriasis treated with ustek-
inumab'" or adalimumab.' Nail psoriasis can be difficult to
treat and can affect patients’ QoL.%° In addition, itching has
been identified as one of the most bothersome symptoms of
psoriasis and psoriatic arthritis with skin involvement.?® There-
fore, effective treatment of these conditions, as indicated here,
is an important factor in disease management.

© 2016 The Authors. The Journal of Dermatology published by John Wiley & Sons Australia, Ltd

on behalf of Japanese Dermatological Association.

The safety profile of tofacitinib did not raise any new safety
signals compared with the global phase 3 tofacitinib studies;
rates of AEs, serious AEs and discontinuations were similar
to those previously reported with tofacitinib in plaque
psoriasis,?”2° except for herpes zoster and tinea pedis, dis-
cussed below. In addition, 52-week rates for AEs were similar
to those reported in Japanese patients with moderate to
severe plaque psoriasis treated with ustekinumab'' or
secukinumab,’® and in global studies of methotrexate®® and
apremilast®® in moderate to severe plaque psoriasis. AEs with
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tofacitinib were fewer than those in a study of Japanese
patients with moderate to severe plaque psoriasis treated with
24 weeks of adalimumab, which reported AEs in 91-97% of
patients,® although direct comparisons would require head-to-
head studies. The most common AEs reported here were simi-
lar to those previously reported with biologics with the excep-
tion of tinea pedis, which occurred in 10% of patients in the
present study. Tinea pedis was not reported as a com-
mon AE (<2-12% of patients) in the above studies of
biologics,'0:11:13:36-40.43-47  axcept for a subanalysis in
Japanese patients of a phase 3 study of the interleukin (IL)-17
inhibitor secukinumab in patients with psoriasis, which reported
tinea pedis in 6% of patients.' This was not reported as a
common AE in the parent study.*® IL-17 levels have been
shown to decrease in patients treated with tofacitinib,®' but
tinea pedis was not identified as a common AE in the tofaci-
tinib global studies.?®° Further research would be necessary
to identify any link between tofacitinib and tinea pedis in
Japanese patients with psoriasis.

Previous global studies in psoriasis and RA with tofacitinib
identified an increased incidence rate of herpes zoster in
patients from Japan and South Korea compared with the rest
of the study population.’?% In the current study, herpes zoster
was reported in 17% of patients. Most patients who developed
herpes zoster were receiving the 10 mg b.i.d. dose. A 56-week
phase 3 global study of tofacitinib in patients with moderate to
severe plaque psoriasis reported eight patients (1.1%) with
herpes zoster.?® In RA, higher incidence rates of herpes zoster
with tofacitinib have been reported in Japanese patients versus
global study populations (8.0 vs 4.4 events/100 patient-
years).52%* |n addition, analysis of data from global phase 2, 3
and long-term extension studies of tofacitinib in patients with
psoriasis revealed that Asian race (mostly Japanese) was found
to be independently associated with the development of
herpes zoster versus non-Asian race (hazard ratio, 5.87; 95%
confidence interval, 3.06-11.26).5% Further analysis of incidence
rates in Japanese and global study populations with tofacitinib
is required to understand the potential difference in herpes
zoster rates between these patient populations. The incidence
rate of herpes zoster in Japanese patients with psoriasis has

have previously received systemic therapies. Furthermore, the
open-label period of the study reflected what may take place
in clinical practice, where physicians could increase the dose
from 5 to 10 mg b.i.d. in cases of inadequate response. Differ-
ences in clinical response between the 5 and 10 mg b.i.d.
doses were small in this study compared with global studies;
however, the proportion of patients with PASI75 response
showed a small increase from 62.8% to 67.4% when patients
switched from 5 to 10 mg b.i.d. from Week 16 to 20. These
responses were maintained through Week 52 in the majority of
patients, which may suggest a patient could be treated with
tofacitinib 5 mg b.i.d. initially, and that tofacitinib 10 mg b.i.d.
could be a feasible option for patients who do not achieve a
sufficient response at the 5 mg b.i.d. dose. However, higher
rates of herpes zoster seen with tofacitinib 10 mg b.i.d. must
be taken into account, and further research with larger patient
numbers is required to confirm this conclusion.

This study adds to a growing body of evidence of tofacitinib
efficacy and safety in plague psoriasis and supports the
continued investigation of tofacitinib in the management of
moderate to severe plaque psoriasis in Japan.
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