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Abstract

Background Erythrodermic and generalized pustular psoriasis are rare, difficult to treat forms of psoriasis. In previous
reports, we documented 24- and 52-week findings of an open-label, phase 3 trial (UNCOVER-J) of ixekizumab in Japa-
nese patients with erythrodermic or generalized pustular psoriasis; most patients responded to treatment and main-
tained response through 52 weeks.

Objective To assess the long-term (>3 years) efficacy and safety of ixekizumab in Japanese patients with erythroder-
mic or generalized pustular psoriasis.

Methods These subgroup analyses were of a partial population of patients from UNCOVER-J (NCT01624233; Spon-
sored by Eli Lilly and Company), specifically those with erythrodermic psoriasis (N = 8) or generalized pustular psoriasis
(N = 5). These patients received 160 mg ixekizumab at Week 0, ixekizumab 80 mg every 2 weeks through Week 12, and
ixekizumab 80 mg every 4 weeks thereafter up to Week 244. This regimen is consistent with the regimen approved in
Japan for plaque, erythrodermic, and generalized pustular psoriasis and psoriatic arthritis. Efficacy assessments
included Global Improvement Score (GIS), Psoriasis Area and Severity Index (PASI), dermal symptoms (for patients with
generalized pustular psoriasis), Dermatology Life Quality Index (DLQI) and ltch Numeric Rating Scale (NRS). Safety
assessments included treatment-emergent adverse events and adverse events of special interest.

Results Most patients had a GIS of resolved or improved from Week 12 onwards, and all patients had early and sus-
tained improvement in PASI and dermal symptom (generalized pustular psoriasis only) scores. Mean improvements in DLQI
and ltch NRS at Week 12 were sustained through Week 244. Ixekizumab was well tolerated over 3 years of treatment in
patients with erythrodermic psoriasis or generalized pustular psoriasis, and no new safety concerns were identified.
Conclusion These findings suggest that ixekizumab can be an effective long-term treatment option for erythrodermic
or generalized pustular psoriasis.
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Introduction

Plaque psoriasis is a relatively common, immune-mediated skin
condition that affects 0.3% of the Japanese population.' Erythro-
dermic and generalized pustular psoriasis are relatively rare forms
of psoriasis (1.5% and 1.8% prevalence, respectively, of all psoriasis
in Japan®) that can be more severe and challenging to treat. Further,
relapses are common with these forms of psoriasis and systemic
treatment is often necessary. Unfortunately, treatment options for
erythrodermic and generalized pustular psoriasis are limited and
there is little information available in the literature on the effective-
ness of treatments, in particular from clinical trials. In addition,
data from long-term (>52 weeks) studies have not been reported.

Ixekizumab is a high-affinity monoclonal antibody that selec-
tively targets interleukin (IL)-17A.” Based on the efficacy and
safety findings from three multinational, phase 3 trials
(UNCOVER-1, UNCOVER-2 and UNCOVER-3),*° ixekizumab
has been widely approved for the treatment of moderate-to-
severe plaque psoriasis. More recently, following the completion
of two additional, multinational, phase 3 trials (SPIRIT-P1 and
SPIRIT-P2),*” ixekizumab has been approved for the treatment
of active psoriatic arthritis. We previously reported 24- and 52-
week findings from a multicentre, open-label, phase 3 trial
(UNCOVER-]) of ixekizumab in Japanese patients with moder-
ate-to-severe plaque psoriasis, erythrodermic psoriasis, or gener-
alized pustular psoriasis®® Most patients with erythrodermic
psoriasis or generalized pustular psoriasis responded to treatment
with ixekizumab and maintained response through 52 weeks. At
Week 52, all patients had Global Improvement Scores (GIS) of
improved or resolved.” Ixekizumab has since been approved in
Japan for the treatment of pustular and erythrodermic psoriasis
(note: ixekizumab is also approved in Japan for the treatment of
plaque psoriasis and psoriatic arthritis in patients who have an
inadequate response to current systemic therapy).

Patients in UNCOVER-] continued the trial after Week 52 for
the evaluation of long-term (>3 years) efficacy and safety of
ixekizumab in patients with erythrodermic psoriasis or general-
ized pustular psoriasis, and in patients with plaque psoriasis who
underwent withdrawal and retreatment with ixekizumab. The
withdrawal/retreatment findings were recently publishedlo; here,
we report long-term (>3 years) follow-up efficacy and safety
findings for patients with erythrodermic psoriasis or generalized
pustular psoriasis in UNCOVER-].

Materials and methods

Study design
UNCOVER-] was a phase 3, multicentre, single-arm, open-label
study carried out in Japan (ClinicalTrials.gov: NCT01624233).
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The study protocol was approved by relevant local institution
ethics committees and was implemented in accordance with the
Helsinki Declaration of 1975, as revised in 1983. All study
patients provided written informed consent.

Study population
The eligibility criteria for UNCOVER-] have been described in
detail previously.® Briefly, key inclusion criteria were male and
female Japanese patients with psoriasis, age >20 years, candidates
for phototherapy or systemic therapy, and a confirmed diagnosis
of plaque psoriasis, erythrodermic psoriasis or generalized pustu-
lar psoriasis. Erythrodermic psoriasis was defined as >80% body
surface area involvement with inflammatory erythema at screen-
ing and baseline. Generalized pustular psoriasis was defined by
the criteria set by the Japanese Ministry of Health, Labour and
Welfare."" Patients were excluded if they were concurrently using
or had recently used any biologic agent within the following peri-
ods: etanercept <28 days; infliximab, adalimumab, or alefacept
<60 days; golimumab <90 days; ustekinumab <8 months; ritux-
imab <12 months; or any other biologic agent <5 half-lives prior
to baseline. Topical treatments and oral corticosteroids (<10 mg/
day of prednisone or its equivalent) were permitted. Concomitant
use of cyclosporine was permitted until Week 2 only in patients
with erythrodermic psoriasis.

Note: the methods and results described in this report apply to
patients with erythrodermic or generalized pustular psoriasis only.

Treatment protocol

In the Induction Dosing Period (Week 0 to Week 12), patients
received ixekizumab 160 mg [given as two 80 mg subcutaneous
(sc) injections] at Week 0 and then ixekizumab 80 mg sc every
2 weeks (Fig. 1). In the Maintenance Dosing (Week 12 to Week
52) and Retreatment Periods (Week 52 onwards for up to
192 weeks), patients received ixekizumab 80 mg sc every 4 weeks.
Note: patients with erythrodermic psoriasis or generalized pustu-
lar psoriasis received the same treatment regimen throughout the
Maintenance Dosing and Retreatment Periods. The wording
‘Retreatment’ was used because patients with plaque psoriasis in
UNCOVER-] (not included in this subanalysis) underwent
retreatment during this period if certain criteria were met.® The
treatment regimen used in this study is consistent with the treat-
ment regimen approved in Japan for plaque, erythrodermic, and
generalized pustular psoriasis and psoriatic arthritis.

Note: All patients stopped administration of ixekizumab (and
moved to the post-treatment follow-up period) 9 months after
marketing authorization in Japan. Patients who had completed
the Retreatment Period or who were ongoing at this time were
counted as having completed the Retreatment Period.
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Outcome measures

Efficacy Efficacy outcomes included GIS, Psoriasis Area and
Severity Index (PASI), dermal symptoms (for patients with gen-
eralized pustular psoriasis), Dermatology Life Quality Index
(DLQI)," and Itch Numeric Rating Scale (NRS)." For GIS, pso-
riatic lesions were rated from 1 (resolved) to 4 (worsened). Der-
mal symptoms were assessed based on Japanese Dermatological
Association Practice Guidelines for the treatment of generalized
pustular psoriasis,' '*
areas of erythema, confluent pustules and skin oedema. Scores

where skin symptoms were evaluated by

for each ranged from 0 to 3 (total: 0 to 9), with higher scores
indicating more severe disease.

Safety Safety outcomes included treatment-emergent adverse
events (TEAEs) and adverse events of special interest (AESIs),
specifically cytopenias, liver function test abnormalities, infec-
tion, injection-site reactions, allergic reactions/hypersensitivities,
cerebrocardiovascular events, malignancies, depression, Pneutio-
cystis jirovecii pneumonia and interstitial lung disease. TEAEs
were coded and summarized using the Medical Dictionary for
Regulatory Activities (Version 20.0).

Statistical analysis
Analyses were carried out on the full analysis set, which com-
prised all patients who received at least one dose of ixekizumab
and who had at least one postbaseline PASI measurement.
Sample size determination for UNCOVER-] has been described
previously.®
Continuous data are summarized by descriptive statistics,
whereas categorical data are summarized by frequency counts
and percentages. Missing continuous data were imputed using
the last observation carried forward (LOCF) method. As this was
a single-arm study, no statistical tests for treatment comparisons

were performed. Analyses were carried out using SAS software,
version 9.2 or later (SAS Institute Inc., Cary, NC, USA).

Results

Disposition

Of 91 patients enrolled in UNCOVER-], eight patients had ery-
throdermic psoriasis and five patients had generalized pustular
psoriasis; all completed the study through to Week 52. Of the
eight patients with erythrodermic psoriasis who entered the
Retreatment Period, six completed the period and two patients
discontinued because of TEAEs (mycobacterium tuberculosis
and abnormal hepatic function, both n = 1). Of the five patients
with generalized pustular psoriasis patients who entered the
Retreatment Period, four completed the period and one with-
drew as he/she was not able attend the follow-up visits.

Demographic and baseline clinical characteristics

The overall demographic and baseline clinical characteristics of
patients with erythrodermic psoriasis or generalized pustular
psoriasis have been described previously.® All patients had used
or were using nonbiologic systemic therapy to treat their condi-
tions prior to enrolling in the study [per the study protocol, all
were discontinued before the study started (exceptions were oral
corticosteroids, which could be continued, and cyclosporine,
which was permitted until Week 2 in patients with erythrodermic
psoriasis)]. Individual patient data are summarized in Table 1.

Efficacy

Erythrodermic psoriasis Most patients had a GIS of resolved or
improved (from baseline) from Week 12 onwards (Fig. 2a). By
Week 64 (Retreatment Week 12), 2/7 (observed) patients had a
GIS of resolved and 5/7 patients had a GIS of improved. One

Screening Induction dosing Maintenance dosing Retreatment Post-treatment
period period® period period follow-up
. 1%t dose: Ixekizumab 160 mg
All patients then Ixekizumab 80 mg Ixekizumab 80 mg
Ixekizumab 80 mg
Q2w Q4w Q4w
r T T T T 1
Week Day -30 0 12 52 244 Last regular visit
to -4 (retreatment + 24 weeks
week 192)

Figure 1 Study design. ?Patients received ixekizumab 160 mg (given as two 80 mg subcutaneous injections) at Week 0 and then ixek-

izumab 80 mg Q2W until Week 12.

Note: patients with erythrodermic psoriasis or generalized pustular psoriasis received the same treatment regimen throughout the Mainte-
nance Dosing and Retreatment Periods. The wording ‘Retreatment’ was used because patients with plaque psoriasis in UNCOVER-J (not
included in this subanalysis) underwent retreatment during this period if certain criteria were met. Q2W, every 2 weeks; Q4W, every

4 weeks.
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patient had a GIS of worsened at Weeks 112 and 124 (Retreat-
ment Weeks 60 and 72).

All patients had early and sustained improvement in PASI
scores (Fig. 3a). The mean PASI score was 42.8 at baseline, 3.0 at
Week 52 (LOCF), and 5.0 at Week 244 (LOCF) (Retreatment
Week 192). Two patients, E3 and E6, had relatively (vs. other
patients) high PASI scores during the study; both of these
patients also had high PASI scores at baseline and weighed
>100 kg.

Mean improvements in DLQI and Itch NRS at Week 12 were
sustained through Week 244 (LOCF, Table 2) (Retreatment
Week 192).

Generalized pustular psoriasis All patients had a GIS of
resolved or improved from Week 12 onwards (Fig. 2b). By Week
64 (Retreatment Week 12), 2/5 patients had a GIS of resolved
and 3/5 patients had a GIS of improved. No patients had a GIS
of unchanged or worsened during the Retreatment Period.

All patients had early and sustained improvement in PASI
scores (Fig. 3b). The mean PASI score was 12.8 at baseline, 1.8
at Week 52 (LOCF) and 1.6 at Week 244 (LOCF) (Retreatment
Week 192). One patient, P3, had relatively (vs. other patients)
high PASI scores during the study; this patient also had a high
PASI score at baseline.

All patients had early and sustained improvement in dermal
symptoms (Fig. 4). The mean total dermal symptoms score was

Table 1 Demographic and clinical characteristics

Patient Age, Sex Weight, Durationof PASI Assessment
years kg psoriasis, of skin
years symptoms*

Erythrodermic psoriasis

E1 69 M 68 37.7 28.3 NA

E2 61 M 53 35.5 294 NA

E3 35 M 105 10.5 49.8 NA

E4 57 M 74 2.9 43.6 NA

E5 53 M 82 26.7 31.7 NA

E6 36 M 100 20.8 522 NA

E7 53 F 55 2.2 48.6 NA

E8 36 M 92 10.6 58.8 NA
Generalized pustular psoriasis

P1 37 B 58 30.5 104 1

P2 29 F 53 12.9 8.2 2

P3 45 M 55 0.8 222 6

P4 61 F 43 41.6 104 3

5] 67 M 71 20.6 128 2

2.8 at baseline, 0.8 at Week 52 (LOCF) and 0.6 at Week 244
(LOCF) (Retreatment Week 192). One patient, P3, had relatively
(vs. other patients) high dermal symptom scores during the
study; this patient also had a high dermal symptom score at
baseline.

Mean improvements in DLQI and Itch NRS at Week 12 were
sustained through Week 244 (LOCF, Table 2) (Retreatment
Week 192).

Safety

All patients in both subgroups reported TEAEs after 52 weeks
(Table 3; TEAEs reported before Week 52 have been previously
described in more detail®®). No severe TEAEs, serious adverse
events or deaths were reported after Week 52. A total of 2/8
patients with erythrodermic psoriasis discontinued the study
due to TEAEs. Patient E3 discontinued due to abnormal hepatic
function 701 days after first receiving study treatment. This
patient had baseline aspartate aminotransferase (AST) and ala-
nine aminotransferase (ALT) levels of 27 and 38 U/L, respec-
tively, and Day 700 AST and ALT levels of 58 and 139 U/L,
respectively. The event was moderate in severity, but did not
resolve; causality was unknown. Patient E4 discontinued due to
a positive mycobacterium tuberculosis test 358 days after first
receiving study treatment (no confirmed diagnosis of active or
latent tuberculosis was reported). The event was mild in severity,
did not resolve, despite treatment with rifampicin, and was

DLQI ltch  Prior biologic Prior nonbiologic CRP,
NRS systemic therapy systemic therapy mg/L
3 1 None Etretinate, Other 3.81
6 6 None Other 0.56
8 3 None Cyclosporine, Etretinate 2.07
12 7 None Cyclosporine, Etretinate, Other  7.86
11 3 Infliximab Cyclosporine, Etretinate, 0.50
Methotrexate, Other
9 2 Adalimumab, Cyclosporine, Etretinate, Other  6.77
Ustekinumab
14 7 None Other 7.03
28 7 Ustekinumab Other 10.20
1 6 Infliximab Cyclosporine, Etretinate 1.89
9 10 None Cyclosporine, Other 0.28
19 9 None Cyclosporine, Other 14.30
11 7 Adalimumab, Cyclosporine, Etretinate, Other  23.00
Infliximab
8 4 None Cyclosporine, Other 0.20

*Score range: 0-9 (least to most severe disease) in patients with generalized pustular psoriasis only.
CRP, C-reactive protein; DLQI, Dermatology Life Quality Index; F, female; M, male; NA, not applicable; NRS, Numeric Rating Scale; PASI, Psoriasis Area

and Severity Index.
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(a)

Erythrodermic psoriasis

Number of patients

== Resolved
== Improved
mmm \Worsened

12 52 54 56 60 64 76 88 100112124 136 148 160 172 184 196 208 220 232 244

Week

Generalized pustular psoriasis

Number of patients

=3 Resolved

== Improved

12 52 54 56 60 64 76 88 100112124 136 148 160 172 184 196 208 220 232 244

Week

Figure 2 Number of patients with erythrodermic psoriasis (a) or generalized pustular psoriasis (b) who had Global Improvement Scores
categorized as resolved, improved or worsened throughout the study.

considered possibly related to study treatment. The overall safety
profile after 52 weeks was similar to the overall safety profile
before Week 52.

The most common TEAEs by system organ class (SOC) after
52 weeks in patients with erythrodermic psoriasis were infec-
tions and infestations and skin and subcutaneous tissue disor-
ders (both 4/8 patients). The most common TEAEs by SOC after
52 weeks in patients with generalized pustular psoriasis were
general disorders and administration-site conditions, infections
and infestations and musculoskeletal disorders (all 4/5 patients).

AESIs were reported by 4/8 patients with erythrodermic psori-
asis and by 4/5 patients with generalized pustular psoriasis.
Specific AESIs reported by patients with erythrodermic psoriasis
included infections (4/8 patients), abnormal hepatic function (2/
8 patients) and allergic reaction/hypersensitivity (1/8 patients).
The AESIs categorized as infection included viral upper respira-
tory tract infection (two events) and folliculitis, gastroenteritis,
periodontitis, gingivitis, otitis externa, tonsillitis and helicobac-
ter infection (all one event). The AESI categorized as allergic
reaction/hypersensitivity was eczema (one event, mild in

JEADV 2019, 33, 325-332

severity). Specific AESIs reported by patients with generalized
pustular psoriasis included infections (4/5 patients), allergic
reaction/hypersensitivity (2/5 patients), and injection-site reac-
tion and depression (both 1/5 patients). The AESIs categorized
as infection included viral upper respiratory tract infection (two
events) and periodontitis, angular cheilitis, conjunctivitis, oral
herpes and paronychia (all one event). The AESIs categorized as
allergic reaction/hypersensitivity were nonanaphylactic eczema
(two events, both mild in severity), contact dermatitis (one
event, mild in severity) and allergic rhinitis (one event, moderate
in severity). The AESI of depression was mild in severity and was
not considered related to study treatment. Of note, there were
no AESIs of inflammatory bowel disease or malignancy
reported.

Discussion

Ours is the first clinical study to report on the long-term (244-
week) efficacy and safety of an IL-17 inhibitor for the treatment
of erythrodermic or generalized pustular psoriasis. We found
that ixekizumab demonstrated evidence of clinical efficacy over
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3 years of treatment in Japanese patients with these forms of
psoriasis, while safety findings were consistent with the known
safety profile of ixekizumab in patients with psoriasis. These
results support the use of ixekizumab for the treatment of ery-
throdermic or generalized pustular psoriasis.

We found that ixekizumab had a rapid onset of efficacy, and
that this efficacy was sustained for more than 3 years in patients
with erythrodermic or generalized pustular psoriasis. Efficacy
was demonstrated by multiple measures, including GIS, PASI,
assessment of dermal symptoms (in patients with generalized
pustular psoriasis only), DLQI, and Itch NRS. Of note, patients
who discontinued nonbiologic systemic therapies before starting
ixekizumab also experienced subsequent improvement in their
symptoms without resuming nonbiologic systemic therapies. To

(@) . -
Erythrodermic psoriasis
60 — B — E2 E3* — E4°
50 E5 ==+ E6 E7 — E8
|
_ 40 ':
2304
o
20 ~=s. . N
10 I/'\:—:'C‘/J:M
0
0 52 104 156 208 244
Week
b
® Generalized pustular psoriasis
60 — Pl — P2 — P3 — P&
50 == P5
__ 40
2 30
o
20
10
0 - ..,‘al¢~,~~,.,--- : .v"'xt - ' '
0 52 104 156 208 244
Week

Figure 3 Psoriasis Area and Severity Index (PASI) scores in
patients with erythrodermic psoriasis (a) or generalized pustular
psoriasis (b). Each coloured line represents scores for an individual
patient. ®Patient discontinued during Retreatment Period. E, ery-
throdermic psoriasis patient; P, generalized pustular psoriasis
patient.

date, such long-term (beyond 52 weeks) efficacy data have not
been reported from studies of other IL-17 inhibitors, including
secukinumab and brodalumab. Specifically, previous studies of
secukinumab and brodalumab have examined 52-week, open-
label efficacy in patients with generalized pustular psoriasis
(N =12)"and in patients with erythrodermic (N = 18) or gen-
eralized pustular psoriasis (N = 12),16 respectively.

Ixekizumab was well tolerated over 3 years of treatment in
patients with erythrodermic psoriasis or generalized pustular
psoriasis and no new safety concerns were identified. Notably,
no patients experienced severe TEAEs after 52 weeks of treat-
ment, and there were no serious adverse events reported. Fur-
ther, the incidence of TEAEs, overall and by severity, was
generally the periods comprising the
first 52 weeks of treatment and treatment thereafter. Finally,

similar between

although there were only a small number of patients, the overall
safety profile in patients with erythrodermic psoriasis or general-
ized pustular psoriasis appeared to be consistent with that for
ixekizumab in general among patients with psoriasis.'”

Our study has a number of noteworthy strengths including
the multicentre design, length of follow-up, and low rate of dis-

continuation. However, several limitations must be

Generalized pustular psoriasis

94 — P1 — P2 P3 — P4?
84 ==« P5

7]
6.
5
4]

34
2}
;

04 ALY

JDA dermal symptom score

Figure 4 Japanese Dermatological Association (JDA) dermal
symptom scores in patients with generalized pustular psoriasis.
Each coloured line represents scores for an individual patient. Der-
mal symptoms were evaluated by areas of erythema, confluent
pustules and skin oedema. Scores for each ranged from 0 to 3 (to-
tal: 0 to 9) with higher scores indicating more severe disease. ®Pati-
ent discontinued during Retreatment Period. P, generalized
pustular psoriasis patient.

Table 2 DLQI and ltch NRS scores in patients with erythrodermic psoriasis or generalized pustular psoriasis

Mean (SD) Erythrodermic psoriasis (N = 8) Generalized pustular psoriasis (N = 5)

Baseline Week 12 Week 52 Week 244* Baseline Week 12 Week 52 Week 244*
DLQI 11.4 (7.6) 1.8 (3.0) 1.9(1.7) 2.1(2.5) 9.6 (6.5) 4.2 (6.6) 3.8 (4.4) 3.6 (4.8)
ltch NRS 45 (2.5) 1.0 (0.5) 1.1(0.8) 1.3(0.7) 7.2(2.4) 2.0(1.7) 1.8 (3.0) 1.6 (2.1)

*Retreatment Week 192.
Missing data were imputed using the LOCF method.

DLQI, Dermatology Life Quality Index; NRS, Numeric Rating Scale; SD, standard deviation.
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Table 3 Safety overview in patients with erythrodermic psoriasis or generalized pustular psoriasis

Adverse event,* n (%)

Erythrodermic psoriasis (N = 8)

Generalized pustular psoriasis (N = 5)

0-52 weeks+ After 52 weeks: 0-52 weeks+ After 52 weeks:
Patients with > 1 TEAE 7 (87.5) 8(100) 5 (100) 5 (100)
Mild 3(37.5) 4 (50.0) 2 (40.0) 3(60.0)
Moderate 3(37.5) 4 (50.0) 3(60.0) 2 (40.0)
Severe 1(12.5) 0 0 0
AE leading to discontinuation 0 2 (25.0) 0 0
Deaths 0 0 0 0
SAEs 0 0 0 0

*Adverse events were included regardless of their relationship with the study drug.

‘Note: these data, except for the severity data, have been published previously.®
tAfter 52-week data do not include AEs that occurred between 0 and 52 weeks.

AE, adverse event; SAEs, serious adverse events; TEAE, treatment-emergent dverse event.

acknowledged, including the open-label design, lack of a control
group and small sample size. The small sample size reflects the
prevalence of these forms of psoriasis in the general population,
but, nevertheless, means that the results should be interpreted
with some degree of caution. Further, the inclusion of Japanese
patients only means that the results may not be generalizable to
other populations. In addition, our inclusion criteria for general-
ized pustular psoriasis did not require assessment of systemic
manifestations and laboratory results (i.e. fever, white blood cell
count, serum C-reactive protein, serum albumin), although,
overall, our exclusion criteria were set to enrol medically stable
patients. A final limitation is that all patients stopped adminis-
tration of ixekizumab 9 months after marketing authorization
in Japan (patients who had completed the Retreatment Period
or who were ongoing at this time were counted as having com-
pleted the study).

In conclusion, we found that the previously reported efficacy
and acceptable safety profile of ixekizumab in patients with ery-
throdermic or generalized pustular psoriasis after 52 weeks of
treatment’ was sustained through 3 years of treatment. These
findings suggest that ixekizumab can be an effective long-term
treatment option for erythrodermic or generalized pustular
psoriasis.
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