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Abstract

Effisayil 1 was a multicentre, randomized, double-blind, placebo-controlled study of
the anti-interleukin (IL)-36 receptor monoclonal antibody, spesolimab, in patients pre-
senting with a generalized pustular psoriasis (GPP) flare. Previously published data
from this study revealed that within 1week, rapid pustular and skin clearance were
observed in patients receiving spesolimab versus placebo. In this pre-specified sub-
group analysis, the efficacy of spesolimab was evaluated according to patient demo-
graphic and clinical characteristics at baseline in patients receiving spesolimab (n=35)
or placebo (n=18) on Day 1. Efficacy was by assessed by achievement of primary
endpoint (Generalized Pustular Psoriasis Physician Global Assessment [GPPGA] pus-
tulation subscore of 0 at Week 1) and key secondary endpoint (GPPGA total score of
0 or 1 at Week 1). Safety was assessed at Week 1. Spesolimab was found to be effica-
cious and had a consistent and favourable safety profile in patients presenting with a

GPP flare, regardless of patient demographics and clinical characteristics at baseline.
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1 | BACKGROUND

Generalized pustular psoriasis (GPP) is a rare and potentially life-
threatening skin disease characterized by recurrent flares of wide-
spread sterile pustules, with or without systemic inflammation.>?
Associated with a considerable clinical burden (e.g. pain, fever, fa-
tigue and comorbidities), GPP can greatly affect a patient's quality
of life.>* The clinical course of GPP is heterogeneous: It can be a
relapsing disease with recurrent flares or a persistent disease with
intermittent flares. Moreover, the severity of symptoms may vary
by flare within individuals.> There is limited evidence regarding the
efficacy and safety of current therapies, and new treatments are
needed.’

Spesolimab, an anti-interleukin (IL)-36 receptor monoclonal an-
tibody, was recently approved for use to treat GPP flares in adults,
inthe USA,® Europe,” Japan®and China.’ Effisayil 1 (NCT03782792)
was a multicentre, randomized, double-blind, placebo-controlled
study of single-dose spesolimab (900 mg intravenously) in 53 pa-
tients presenting with a GPP flare.!® Within 1 week, rapid pustular
and skin clearance were observed in patients receiving spesolimab
versus placebo: 19/35 (54.3%) versus 1/18 (5.6%), respectively,
achieved the primary endpoint of a Generalized Pustular Psoriasis
Physician Global Assessment (GPPGA) pustulation subscore of O
(risk difference, 48.7%; 95% confidence interval [CI] 21.5-67.2,
p<0.001) and 15/35 (42.9%) versus 2/18 (11.1%), respectively,
achieved the key secondary endpoint of a GPPGA total score of
0 or 1 (risk difference, 31.7%, 95% Cl: 2.2-52.7, p=0.0118).1° At
Week 1, 23/35 (65.7%) versus 10/18 (55.6%) patients receiving
spesolimab versus placebo, respectively, experienced adverse
events (AEs; severe AEs in 2/35 [5.7%] vs 1/18 [5.6%] patients,
respectively).

Spesolimab is therefore proven an effective treatment for treat-
ing GPP flares, but its efficacy and safety in different subpopulations
is not well characterized. The present pre-specified subgroup anal-
ysis from Effisayil 1 provides insight into the actions of spesolimab
according to patient demographics and clinical characteristics at

baseline.

2 | EXPERIMENTAL DESIGN
2.1 | Trial design and patient disposition

The Effisayil 1 study design has been published previously.)>*! The
trial was conducted in accordance with the Declaration of Helsinki
and Good Clinical Practice guidelines; the trial protocol was ap-
proved by ethics committees in participating institutions and/or
countries. All patients provided written informed consent. Patients
presenting with a GPP flare were randomized (2:1) to receive a sin-
gle intravenous (IV) dose of spesolimab 900mg (n=35) or placebo
(h=18) on Day .1

Efficacy and safety were evaluated at Week 1 in patients who
received single-dose spesolimab (900mg V) versus placebo on
Day 1 in pre-specified patient subgroups that had 25 patients in

TABLE 1 Baseline demographics and clinical characteristics
(spesolimab vs placebo).

Spesolimab Placebo
(n=35) (n=18)
Age, mean (SD), years 43.2(12.1) 42.6 (8.4)
Sex, n (%)
Female 21 (60.0) 15(83.3)
Male 14 (40.0) 3(16.7)
Race, n (%)

Asian 16 (45.7) 13(72.2)
White 19 (54.3) 5(27.8)
BMI, kg/m?, mean (SD) 27.4 (7.6) 26.3 (9.6)

BMI categories, n (%)
<25kg/m? 15 (42.9) 9 (50.0)
25 to <30kg/m? 10 (28.6) 6(33.3)
>30kg/m? 10 (28.6) 3(16.7)
Presence of plaque psoriasis, n (%)
No 29 (82.9) 15(83.3)
Yes 6(17.1) 3(16.7)
IL36RN mutation positive?, n (%)
No 21 (60.0) 11 (61.1)
Yes 8(22.9) 6(33.3)
GPPGA total score, n (%)
3 (moderate) 28 (80.0) 15 (83.3)
4 (severe) 7 (20.0) 3(16.7)
GPPGA pustulation subscore, n (%)
2 (mild) 6(17.1) 5(27.8)
3 (moderate) 16 (45.7) 7(38.9)
4 (severe) 13 (37.1) 6(33.3)
GPPASI total score, mean (SD) 27.8 (13.4) 24.1(15.2)
JDA GPP severity index, n (%)
Mild 9(25.7) 5(27.8)
Moderate 19 (54.3) 8(44.4)
Severe 4(11.4) 4(22.2)
Missing 3(8.6) 1(5.6)
Medication for GPP prior to 18 (51.4) 9 (50.0)
randomization, n (%)®
Clobetasol propionate 5(14.3) 1(5.6)
Acitretin 4(11.4) 1(5.6)
Cyclosporin 2(5.7) 3(16.7)
Betamethasone valerate 2(5.7) 2(11.1)
Methotrexate 1(2.9) 3(16.7)
Betamethasone dipropionate 1(2.9) 2(11.1)
Betamethasone calcipotriol 2(5.7) 1(5.6)
Emulsifying wax; paraffin, liquid, 1(2.9) 2(11.2)

white soft paraffin

Abbreviations: BMI, body mass index; GPP, generalized pustular
psoriasis; GPPGA, Generalized Pustular Psoriasis Physician Global
Assessment, JDA, Japanese Dermatological Association; SD, standard
deviation.

2Genotyping data were available for 46 patients. DNA sequencing was
not performed in seven patients. Patients who were homozygous or
heterozygous for an IL36RN mutation were considered to be positive.
PBackground medication for GPP in 23 patients of the overall
population (see Table S1. ‘Medication for GPP prior to randomization’
for full list).
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22 categories. Subgroups included: sex (male/female), race (Asian/
White), body mass index (BMI; <25 kg/mz, 25to <30 kg/m2, >30kg/
m?), presence of plaque psoriasis at baseline (no/yes), IL36RN mu-
tation status (no/yes), GPPGA total score (3/4), GPPGA pustulation
subscore (<4/4), GPPASI total score (below or above median at base-
line; <27.2, >27.2), Japanese Dermatological Association (JDA) GPP
severity index (mild/moderate or severe) and background medica-
tion for GPP before randomization (no/yes). Efficacy was assessed
in these subgroups by achievement of the primary endpoint (GPPGA
pustulation subscore of 0 at Week 1) and key secondary endpoint
(GPPGA total score of 0 or 1 at Week 1). Missing values or any use
of other medication for GPP within the first week of the trial were

regarded as non-response for the analysis of these endpoints.

2.2 | Statistical analysis

Descriptive statistics (including mean and standard deviation [SD])
were generated for all demographic data and clinical characteristics.
Risk difference between spesolimab versus placebo in subgroups
was performed, with 95% Cls calculated using the method of Chan
and Zhang.12 Subgroup analysis by age category was not performed
as only two patients were aged 265years. Patients who were ho-
mozygous or heterozygous for an IL36RN mutation were considered

to be positive.

(A)

Forest plot of risk difference for GPPGA pustulation score of 0 at Week 1

Risk difference

Subgroup (n/N)* Response rate,

% of patients (95% CI)
Overall (19/35 vs 1/18) 543vs5.6 0.487 (0.215-0.672) —
Sex
Female (11/21 vs 1/15) 52.4vs 6.7 —_——
Male (8/14 vs 0/3) 57.1vs0.0 —_—
Race
Asian (10/16 vs 1/13) 62.5vs7.7 —_—
White (9/19 vs 0/5) 47.4vs0.0 —_—
BMI
<25 kg/m? (9/15 vs 0/9) 60.0vs 0.0 0.600 (0.204-0.837) —
2510 <30 kg/m? (5/10 vs 1/6) 500vs 167 0.333 (0.231-0.713) —_——
230 kg/m? (5/10 vs 0/3) 50.0vs 0.0 0.500 (-0.215-0.826) —_——————

Presence of plague psoriasis

at baseline
No (15/29 vs 1/15) 51.7vs67 0.451 (0.117-0.659) —_—
Yes (4/6 vs 0/3) 667v500 0.667 (-0.109-0.957) —_————

IL36RN mutation positivet

No (9/21 vs 0/11) 429vs500 0.429 (0.081-0.660)

Yes (7/8 vs 1/6) 87.5vs16.7 0.708 (0.126-0.960) —_—
Baseline GPPGA fotal score

3(16/28 s 1/15) 57.1vs6.7 0.505 (0.163-0.70¢) TR

4(3/7 vs0/3) 429v500 0.429 (0.343-0.816) — e

Baseline GPPGA pustulation
subscore
<4(12/22vs1/12) 545

83 0.462 (0.089-0.697)

4(7/13vs0/6) 538500 0.538 (0.070-0.808) e —

Baseline GPPASI fofal score
<27.2(8/17 vs0/10) 47.1¥500 0.471 (0.105-0.722) =
>27.2(11/18vs 1/8) 61.1vs125 0.486 (0. — ==
Baseline JDA GPP severity index
Mild or moderate (13/28 vs 1/13) 46.4vs77 0.387 (0.038-0.614) — =
Severe (4/4vs 0/4) 100.0vs0.0 1000 (0.261-1.000) e — 1
Medication for GPP prior

isation

vs 1/10) 700v5 100 0.600 (0.177-0.823) =t —
Yes (5/15 vs 0/8) 333500 0.333 (-0.069-0.616) ————

-050 -025 000 025 050 075 100 125
Favours Favours single-dose IV
placebo spesolimab 900 mg
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3 | RESULTS

In the placebo arm, there were more female and Asian patients than
in the spesolimab arm (83% vs 60% respectively, and 72% vs 46%,
respectively); aside from these, clinical characteristics across the
subgroups were generally balanced between study arms (Table 1).
The most common background medications used for GPP before
randomization in patients assigned to spesolimab and placebo, re-
spectively, included clobetasol propionate (14.3% and 5.6%), cy-
closporin (5.7% and 16.7%) and methotrexate (2.9% and 16.7%),
which were to be discontinued at randomization (i.e. when patients
experienced a GPP flare despite receiving these treatments; see
Table S1.).

At Week 1, the overall risk difference for spesolimab versus pla-
cebo for a GPPGA pustulation subscore of 0 was 0.487 (95% confi-
dence interval [CI] 0.215-0.672), and for a GPPGA total score of O
or 1, it was 0.317 (95% Cl 0.022-0.527). For the primary endpoint
(Figure 1A) and key secondary endpoint (Figure 1B), the efficacy
of spesolimab was consistent across all the patient subgroups an-
alysed, with most risk differences lying within the overall 95% CI.
The subgroups lying on or above the upper 95% CI limit had small
group sizes, which limited statistical analysis: Four patients receiving
spesolimab and four receiving placebo with severe JDA GPP severity
index at baseline, and eight patients receiving spesolimab and six

receiving placebo with IL36RN mutations. Regardless of the limited

(B)

Forest plot of risk difference for GPPGA total score of 0 or 1 at Week 1

Subgroup (n/N)* Response rate, Risk difference
% of patients (95% CI)
Overall (15/35 vs 2/18) 429vs11.1 0.317 (0.022-0.527) —_—
Sex
Female (10/21 vs 2/15) 47.6vs 133 —_—
Male (5/14 vs 0/3) 35.7 vs 0.0 —_—
Race
Asian (8/16 vs 2/13) —
White (7/19 vs 0/5)
BMI
<25 kg/m? (8/15 vs 0/9) 0.533 (0.118-0.787) —_—

25 10 <30 kg/m? (3/10 vs 2/6)

-0033 (-0.532-0.430) ——————¢—————

230 kg/m? (4/10 vs 0/3) 0.400 (-0.313-0.755) T
Presence of plaque psoriasis
atbaseline

No (12/29 vs2/15) 0280 (~0.044 s

Yes (3/6 vs 0/3 0.500 (-0.28 _—
IL36RN mutation positive’

No (6/21 vs 1/11) 2865 9.1 0.195 (-0.151-0.454) —_——

Yes (6/8 vs 1/6) 750 vs16.7 0.583 (0.018-0.902) e —
Baseline GPPGA fotal score

3(13/28vs2/15) —

4(2/7vs0/3) —
Baseline GPPGA pustulation
subscore

<4(9/22v51/12) 409583 0326 (~0.025-0.574) —_———

=4(8/13vs 1/6) 462v5167 0295 (~0.206-0.649) —_—————

ine GPPASI fotal score
(517 vs0/10) 29.4v50.0 e
(10118 vs 2/8) 55.6 5250 —_—

Baseline JDA GPP severity index

Mild or moderate (9/28 vs 2/13) 321 vs15.4 0.168 (~0.160-0.414) B

Severe (4/4vs 0/4) 100.0v5 0.0 000 (0.261-1.000) B E—
Medication for GPP prior
to randomisation

No (12/20 vs 2/10) 1

Yes (3/15vs 0/8) —_—

050 -025 000 025 050 075 100 125
Favours Favours single-dose IV
placebo spesolimab 900 mg

FIGURE 1 Subgroup analysis of (A) GPPGA pustulation subscore of 0 at Week 1 and (B) GPPGA total score of O or 1 at Week 1
(spesolimab vs placebo). 95% Cls were calculated using the method of Chan and Zhang.'? *Single-dose IV spesolimab 900 mg vs placebo;
subgroup analysis by age was not performed as only two patients were aged 265 years; TPatients who were homozygous or heterozygous
for an IL36RN mutation were considered to be positive. BMI, body mass index; Cl, confidence interval; GPP, generalized pustular psoriasis;
GPPGA, Generalized Pustular Psoriasis Physician Global Assessment; |V, intravenous; JDA, Japanese Dermatological Association.
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sample sizes, treatment effects were observed in all pre-specified
subgroups in a positive trend, with a large overlap in Cls. Up to Week
1, similar proportions of patients across subgroups experienced AEs,
and few reported severe AEs, with differences possibly due to small
group sizes for some subgroups (Table S2.). Images and correspond-
ing GPPGA scores for two patients, with and without IL36RN mu-
tations, before and after treatment with spesolimab are shown in

Figure S1.

4 | CONCLUSIONS AND PERSPECTIVES

The efficacy (pustular and skin clearance) and safety of spesolimab
compared with placebo were consistent across all pre-specified sub-
groups that were analysed, and estimates of spesolimab treatment
effect in each patient subgroup were generally similar to those in
the overall population for both the primary endpoint and key sec-
ondary endpoint.’® However, several subgroups had very few pa-
tients, thereby limiting the strength of statistical analyses, and
patients aged <18years or >75years were excluded from the study.
Furthermore, analysis was limited to the achievement of study end-
points at Week 1, with no long-term assessment of subgroups re-
garding the maintenance of treatment response.

GPP is a rare disorder and is more prevalent in women, and in
certain geographies.!® As noted in the primary Effisayil 1 study,*
at trial initiation prevalence estimates indicated that GPP was five
times more common in Asia than in Europe and the USA. Therefore,
an unavoidable limitation of this subgroup analysis is that we see
more Asian patients, less White patients and no Black patients in
this study.

In conclusion, spesolimab is efficacious and has a consistent and
favourable safety profile in patients presenting with a GPP flare,
regardless of baseline sex, race, BMI, GPPGA total score, GPPGA
pustulation subscore, GPPASI total score, JDA GPP severity index,
presence of plaque psoriasis at baseline, background medication be-
fore randomization and IL36RN mutation status.
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