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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is
a chronic, painful skin disease associated with a
high disease burden. Disease-related pain is fre-
quently reported as the most troublesome symp-
tom of HS. The SUNSHINE and SUNRISE phase 3
trials previously reported that secukinumab
improved control of pain in patients with mod-
erate to severe HS. The objective of this analy-
sis was to evaluate the impact of secukinumab
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on multiple aspects of pain in patients with HS
from SUNSHINE and SUNRISE.

Methods: Patients were randomised to receive
secukinumab 300 mg every 2 (SECQ2W) or
4 weeks (SECQ4W), or placebo until week 16.
At week 16, the placebo group switched to
receive SECQ2W (placebo-SECQ2W) or SECQ4W
(placebo-SECQ4W), whereas the secukinumab
groups continued their treatment, until week 52.
Pain was assessed using the Patient’s Global
Assessment of skin pain—at worst on a continu-
ous numeric rating scale (NRS) through week 52.
Quartiles were used to categorise pain severity
groups based on baseline NRS scores (NRS<3.3;
NRS>3.3 to £5.4; NRS>5.4 to <7.2; NRS>7.2).
Additional assessments included quality of life
(QoL) and pain medication use.

Results: At week 16, a greater mean (standard
deviation) absolute change from baseline in
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skin pain was observed for patients treated with
secukinumab [SECQ2W (-1.35 (2.16)); SECQ4W
(=1.05 (2.02))] versus placebo [-0.47 (2.07)]. In
the SECQ2W and SECQ4W groups, in patients
with NRS>7.2 at baseline, 20.0% and 12.7% had
NRS<3.3 at week 16, respectively. This improve-
ment in pain was maintained through week 52.
Moreover, patients in the NRS<3.3 category
generally experienced better QoL. The propoz-
tion of patients reporting pain medication use
was generally reduced at weeks 16 and 52 versus
baseline in the secukinumab groups.
Conclusion: This analysis highlights the sus-
tained benefits of secukinumab in reducing
pain in patients with moderate to severe HS.
These pain reductions were associated with QoL
improvements.

Trial Registration: ClinicalTrials.gov identifier:
NCT03713619 (SUNSHINE) and NCT03713632
(SUNRISE).
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Key Summary Points

Why carry out this study?

Secukinumab has previously been demon-
strated to improve control of pain in patients
with moderate to severe hidradenitis suppu-
rativa based on the numeric rating scale 30
response.

The impact of secukinumab on additional
features of pain in patients with moderate to
severe hidradenitis suppurativa is unknown.

What was learned from the study?

Patients randomised to secukinumab experi-
enced improvements in pain through week
52. In addition, improvements in pain were
associated with improvements in quality of
life, and the proportion of patients reporting
pain medication use was also reduced.

Pain is one of the most troublesome symp-
toms of hidradenitis suppurativa; this study
demonstrates the clinical utility of secuki-
numab in improving aspects of pain in this
population, which were accompanied by
improvements in quality of life.

INTRODUCTION

Hidradenitis suppurativa (HS) is a chronic, pain-
ful, inflammatory skin disease associated with
a high disease and comorbidity burden [1-3].
Despite a prevalence of approximately 0.4% [4],
HS remains an under-recognised and under-
treated disease [5-7] owing in part to a long
delay in diagnosis and frequent misdiagnoses
[5, 8, 9]. Symptoms of HS include inflammatory
nodules, abscesses, malodorous tunnels, and
scarring, making HS a painful, disfiguring dis-
ease that negatively impacts patients’ quality of
life (QolL) [1, 2, 10].

Disease-related pain is one of the most disa-
bling and troublesome symptoms of HS [11, 12],
which worsens with increased disease severity
[13, 14] and strongly contributes to impaired
QoL [10, 15, 16]. Pain has been reported to affect
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QoL in patients with HS by affecting sleep [17]
and causing psychological distress including
anxiety, depression and suicidality [10, 18-20];
patients with HS suffer from worse pain than
those with other dermatologic conditions [10].
Moreover, pain may be a reason for absenteeism
from work in the HS population, thus impacting
patients’ careers [19].

Limited therapies exist that can adequately
control HS-related pain, and limited pain
management guidelines for treating HS-related
pain are available [10, 15, 21]. Often, multiple
medications, including opioids, are used to
manage pain but are not suitable for long-term
use and may produce adverse effects [15, 21].
With the advent of biologic therapies for HS,
patients have reported good control of pain
[22-25] and are more satisfied with biologic
compared to non-biologic treatments [26].

The SUNSHINE and SUNRISE trials, which
assessed the efficacy and safety of secukinumab,
have previously demonstrated sustained clinical
efficacy of secukinumab in patients with mod-
erate to severe HS, including control of pain as
measured by numeric rating scale (NRS)30 [22],
a valid and meaningful measure of skin pain
response in HS [27]. However, the impact of
secukinumab on more granular features of pain
overall, and in specific subgroups of patients
with HS based on baseline characteristics, has
not been reported.

Here, a post hoc analysis of pooled data from
SUNSHINE and SUNRISE was performed to
evaluate the impact of secukinumab on multi-
ple aspects of pain and in different subgroups of
patients with HS.

METHODS

Study Design and Patients

SUNSHINE (NCT03713619) and SUNRISE
(NCT03713632) were identically designed,
global, multicentre, placebo-controlled, phase
3 trials conducted in 219 primary sites in 40
countries (the full list of participating coun-
tries is included in the primary manuscript

[22] and available on ClinicalTrials.gov); a
detailed study design and eligibility criteria
have been reported elsewhere [22]. Briefly,
in both trials, patients with moderate to
severe HS were randomised 1:1:1 to receive
secukinumab 300 mg subcutaneously every
2 (SECQ2W) or 4 weeks (SECQ4W), or pla-
cebo until week 16. At week 16, patients ran-
domised to placebo were switched to receive
SECQ2W (placebo-SECQ2W) or SECQ4W
(placebo-SECQ4W) until week 52, whereas
patients originally randomised to SECQ2W or
SECQ4W continued this treatment until week
52 [22].

Obijectives

The main objective of this analysis was to eval-
uate the change in skin pain in patients with
moderate to severe HS during SUNSHINE and
SUNRISE through week 52. Additional objec-
tives included assessing the change in defined
skin pain severity categories, change in QoL by
skin pain severity categories, pain across base-
line patient and disease characteristic subgroups,
and the correlation between pain and efficacy
outcomes.

Assessments

Skin Pain

Magnitude of skin pain due to HS was assessed
using the Patient’s Global Assessment of Skin
Pain—at worst on a continuous NRS (0-10 scale;
0: no skin pain, 10: skin pain as bad as you can
imagine) in the previous 24 h. Skin pain was
assessed daily from baseline (average of the lat-
est seven assessments before the date of the site
visit when study treatment is administered) to
week 16 as a weekly average of the daily skin
pain assessments and thereafter was assessed
weekly through week 52. For each post-baseline
visit, only patients with data at both the base-
line visit and the respective post-baseline visit
were included.

Skin pain severity categories were used to sub-
categorise patients based on their pain level at
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baseline. In the absence of validated categories
for magnitude of skin pain in the HS popula-
tion, quartiles based on pooled baseline pain
scores from SUNSHINE and SUNRISE were used
for categorisation: NRS <3.3; NRS >3.3 to <5.4;
NRS >5.4 to <7.2; NRS >7.2. Data are reported
as a proportion of the overall population within
each skin pain category and treatment arm. The
change in skin pain severity categories from base-
line to week 16 and week 52 was assessed using
shift data and visualised using Sankey diagrams.
All patients with an NRS assessment regardless of
baseline score were included in these analyses.

Skin Pain Subgroup Analyses Mean skin pain
at baseline, week 16, and week 52 was analysed
across different baseline demographic and dis-
ease characteristics including sex (male, female),
age (< 30, 230 to <40, or 240 years), interna-
tional HS severity score system (IHS4) categories
(mild [< 3], moderate [4 to 10], or severe [> 11])
[28], prior biologic exposure (biologic-experi-
enced, biologic-naive), and disease duration (<
5, 25 to <10, or 210 years since diagnosis).

Quality of Life

QoL was assessed in SUNSHINE and SUNRISE
using the dermatology life quality index (DLQI)
response (2 5-point decrease in DLQI total score
versus baseline), and via the European QoL
5-dimension (EQ-5D) questionnaire. The propor-
tion of patients achieving a DLQI response by
skin pain severity category was assessed to inves-
tigate the relationship between self-reported QoL
and pain at week 16 and week 52. For the EQ-5D,
the visual analogue scale (VAS) score within each
skin pain severity category was assessed at base-
line, week 16, and week 52.

Correlation Analysis

The relationship between skin pain and meas-
ures of QoL, disease characteristics, and inflam-
matory marker outcomes was assessed.

Pain Medication

During SUNSHINE and SUNRISE, patients with
uncontrolled pain due to HS were initially

permitted to take analgesics including ibupro-
fen and acetaminophen up to the maximum
dose as per the local label. If HS-related pain
remained uncontrolled, patients could be pre-
scribed tramadol (100 mg every 4 h; not exceed-
ing 400 mg every 24 h). Pain medication use for
HS was assessed as the proportion of patients
who reported any use, and specific pain medi-
cation categories, by 28-day intervals relative
to the first study treatment administration.
Patients with multiple occurrences within the
same category and interval were counted only
once for that category and interval. Pain medi-
cation use was reported by the investigator in
the electronic case report form and self-reported
by patients using an eDiary and were reported
through week 52.

Statistical Analyses

Statistical analyses were conducted based on
pooled and observed data from SUNSHINE and
SUNRISE from the full analysis set and the week
52 database lock (except for baseline characteris-
tics which were based on the week 16 database
lock). A mixed effects model for repeated measures
(MMRM) was used to analyse the change from
baseline in NRS scores, and reported estimated
least squares mean (LSM) differences and 95%
confidence intervals (CIs) for the comparisons of
the two treatment groups with the placebo group.
The model included study, treatment group, base-
line NRS score, Hurley stage, use of stable dose
of concomitant systemic antibiotics (yes vs no),
geographical region (Europe; Asia-Pacific, Mid-
dle East and Africa combined with Japan; Latin
America and Canada combined with the USA),
baseline body weight (< 90 vs 290 kg) and interac-
tion between treatment group and visit.

The differences in skin pain severity quartiles
between secukinumab treatment groups (SECQ2W
and SECQ4W) and placebo at week 16 were pair-
wise tested for significance using the two-sided
chi-square test. P values presented in this post hoc
analysis are nominal, and no multiplicity adjust-
ments were made; therefore, results should be
interpretated with caution. P values for the MMRM
and chi-square were two sided, and p< 0.05 was
considered significant. The correlation between
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skin pain and measures of QoL (DLQI, EQ-5D), AN
count, lesion count, inflammation (high-sensitivity
C-reactive protein [hsCRP]), and disease severity
(IHS4) was assessed from baseline through week
16 using Spearman’s correlation coefficient. Cutoffs
for interpretation of Spearman’s correlation have
been previously reported [29].

Ethical Approval

The study protocol and all amendments for the
SUNSHINE and SUNRISE trials were reviewed by
the independent ethics committee or institu-
tional review board for each participating centre.
The study was done according to The Interna-
tional Conference on Harmonisation Guidelines
for Good Clinical Practice that have their origin
in the Declaration of Helsinki. Written informed
consent was obtained from each patient during
the screening visit and before any study-specific
procedure was done.

RESULTS

Patient Disposition and Baseline
Characteristics

Overall, 1084 patients from SUNSHINE and SUN-
RISE were included in this analysis (SECQ2W
[N=361]; SECQ4W [N= 360]; placebo [N= 363]);
a full description of patient disposition has been
previously reported [22]. Baseline characteristics
are detailed in Table 1. Overall, the mean (stand-
ard deviation [SD]) age was 36.2 (11.5) years;
56.3% were female and 78.0% were white. On
the basis of the IHS4, no patients had mild HS,
19.4% (210/1084) had moderate HS, and 80.6%
(874/1084) had severe HS. Overall, most patients
had Hurley stage II (59.0%, 640/1084), a mean (SD)
abscess and inflammatory nodule (AN) count of
13.0 (8.9), mean (SD) draining tunnel count of 2.6
(3.4) and mean (SD) NRS skin pain—at worst score
of 5.2 (2.5).

Skin Pain at its Worst

At week 16, a greater mean (SD) absolute
change from baseline in NRS skin pain—at worst

was observed for patients treated with secuki-
numab [SECQ2W (- 1.35 (2.16)); SECQ4W
(- 1.05 (2.02))] versus placebo (- 0.47 (2.07)],
with reductions observed as early as week 4
(Fig. 1). Reductions in skin pain in the secuki-
numab groups at week 16 were sustained,
with a trend for improvement, through week
52 [SECQ2W (- 1.76 (2.60)); SECQ4W (- 1.50
(2.74))]. Moreover, patients who switched from
placebo to secukinumab at week 16 experi-
enced reductions in skin pain through week
52 [placebo-SECQ2W (- 1.67 (2.83)); placebo-
SECQ4W (- 1.61 (2.46))].

At week 16, the MMRM resulted in estimated
treatment difference in LS means favouring
both secukinumab treatment arms versus
placebo (SECQ2W vs placebo: —0.74 (95% ClI
-1.06, -0.42); p< 0.0001; SECQ4W vs placebo:
-0.56 (95% CI -0.88, -0.23); p=0.0008.

Skin Pain at its Worst by Severity Categories

At baseline, approximately one-quarter of
patients in each group reported NRS >7.2
[SECQ2W (28.0%); SECQ4W (24.8%); placebo
(21.0%)] (Table 2). At week 16, the distribution
of the proportions across the skin pain severity
categories was significantly different between
the treatment arms, favouring secukinumab
vs placebo (SECQ2W vs placebo: p= 0.0162;
SECQ4W vs placebo: p= 0.0280; chi-square
test). In particular, at week 16, the proportion
of patients reporting NRS >7.2 in the secuki-
numab groups [SECQ2W (15.4%); SECQ4W
(13.7%)] was lower versus baseline. At week
52, the proportion of patients reporting NRS
>7.2 was further reduced in the secukinumab
groups [SECQ2W (9.4%); SECQ4 W (12.1%)],
with a similar reduction observed in placebo
switcher groups [placebo-SECQ2W (9.3%); pla-
cebo-SECQ4W (10.9%)] (Table 2).

The shift in skin pain severity categories
from baseline to week 16 and week 52 is
shown in Fig. 2. In the SECQ2W group, of
patients with NRS >7.2 at baseline, 20.0%
had NRS <3.3 at week 16 (Fig. 2a); 29.6% had
NRS <3.3 at week 52 (Fig. 2¢). In the SECQ4W
group, of patients with NRS >7.2 at baseline,
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Table 1 Bascline demographic and disease characteristics based on pooled data from SUNSHINE and SUNRISE

Characteristic SECQ2W SECQ4W Placebo Overall
(N=361) (N'=360) (N=363) (N=1084)

Age, years, mean (SD) 37.2 (12.0) 35.6 (11.5) 35.9 (11.0) 362 (11.5)
Age group, years, 7 (%)

<30 110 (30.5) 129 (35.8) 108 (29.8) 347 (32.0)

30 to <40 104 (28.8) 106 (29.4) 135 (37.2) 345 (31.8)

40 to <65 141 (39.1) 120 (33.3) 117 (32.2) 378 (34.9)

> 65 6(17) 5 (1.4) 3(0.8) 14 (1.3)
Sex, female, 7 (%) 200 (55.4) 203 (56.4) 207 (57.0) 610 (56.3)
Race*, 7 (%)

White 278 (77.0) 285 (79.2) 282 (77.7) 845 (78.0)

Black or African American 33 (9.1) 29 (8.1) 24 (6.6) 86(7.9)

Asian 35 (9.7) 39 (10.8) 43 (11.8) 117 (10.8)

Other/multiple/not reported 15 (4.2) 7(1.9) 14 (3.9) 36 (3.3)
Body mass index, kg/m? mean (SD) 32.3 (7.8) 32,4 (7.7) 31.7(7.2) 32.1(7.6)

(N=1361) (N=1359) (N=1363) (V= 1083)

Smoking status, 7 (%)

Never 111 (30.7) 121 (33.6) 102 (28.1) 334 (30.8)

Current smokers 192 (53.2) 186 (51.7) 207 (57.0) 585 (54.0)

Former smokers 58 (16.1) 53 (14.7) 54 (14.9) 165 (15.2)
Hurley stage, 7 (%)

I 13 (3.6) 16 (4.4) 11 (3.0) 40 (3.7)

11 196 (54.3) 213 (59.2) 231 (63.6) 640 (59.0)

I 152 (42.1) 131 (36.4) 121 (33.3) 404 (37.3)
IHS4 category, 7 (%)

Mild 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Moderate 62(17.2) 70 (19.4) 78 (21.5) 210 (19.4)

Severe 299 (82.8) 290 (80.6) 285 (78.5) 874 (80.6)
Time since HS diagnosis, years,  7.2(7.5) 7.4 (7.6) 7.2 (6.8) 73(7.3)

mean (SD) (N=361) (N'=360) (N=362) (N=1083)
Time since HS symptom(s) onset, 133 (10.1) 13.4(9.5) 12.8 (9.5) 132 (9.7)

years, mean (SD)
AN count, mean (SD) 134 (9.8) 12.9 (8.6) 12.8 (8.3) 13.0 (8.9)
Draining tunnel count, mean (SD) 2.9 (3.5) 2.5(3.5) 2.5(3.2) 2.6 (3.4)
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Table 1 continued

Characteristic SECQ2W SECQ4W Placebo Overall
(N=361) (N'=360) (N=363) (N'=1084)
NRS skin pain—at worst, mean 5.3 (2.5) 5.1(2.5) 5.2(2.5) 5.2(2.5)
(SD) (N=329) (N=326) (N=1328) (N=983)
DLQI score, mean (SD) 14.9 (6.9) 14.1 (6.7) 14.2 (7.0) 14.4 (6.9)
(V= 325) (N=319) (V= 338) (N=982)
EQ-5D VAS score, mean (SD) 61.0 (21.2) 64.6 (18.7) 63.0 (20.5) 62.9(20.2)
(N'=325) (N=319) (N'=336) (N'=980)
Prior surgery for HS, 7 (%) 149 (41.3) 143 (39.7) 150 (41.3) 442 (40.8)
Previous exposure to systemic bio- 80 (22.2) 81(22.5) 94 (25.9) 255 (23.5)
logics, 7 (%)
Previous exposure to systemic anti- 297 (82.3) 301 (83.6) 301 (82.9) 899 (82.9)

biotics, 7 (%)

Data are based on the week 16 database lock

AN abscess and inflammatory nodule, DLQI dermatology life quality index, EQ-5D European quality of life-5 dimension,
IHS4 international hidradenitis suppurativa severity score system, HS hidradenitis suppurativa, N number of patients in
group, # number of patients with characteristic, NRS numeric rating scale, Q21 every 2 weeks, Q4W every 4 weeks, SD
standard deviation, SEC secukinumab 300 mg, ¥Z4S visual analogue scale

*As this study utilises data from previously conducted trials, more specific demographical data was not available

12.7% had NRS <3.3 at week 16 (Fig. 2b);
29.8% had NRS <3.3 at week 52 (Fig. 2d). In
the placebo group, of patients with NRS >7.2
at baseline, 5.9% had an NRS <3.3 at week 16
(Fig. 2e).

Skin Pain at its Worst Based on Subgroups

Patients treated with secukinumab experienced
greater numerical reductions in mean NRS skin
pain—at worst versus placebo at week 16 across
all demographic subgroups, including sex (men
and women), age category (< 30, 30 to <40,
>40 years) (Fig. S1), and disease characteristic
subgroups, namely IHS4 category (moderate
and severe), prior biologic status (biologic-
experienced and biologic-naive), and disease
duration (< 5 and 5 to <10 years since diagno-
sis) (Fig. S2). Furthermore, there was a trend
for further reductions at week 52 in the secuki-
numab groups, while the placebo switchers
experienced reductions in skin pain following
the switch (Figs. 3 and 4).

Skin Pain at its Worst and Quality of Life:
DLQI Responders

At week 16, across all groups, the proportion of
patients achieving a DLQI response was high-
est in the NRS <3.3 category [SECQ2W (51.4%),
SECQ4W (59.8%), placebo (48.3%)] and lowest
in the NRS >7.2 category [SECQ2W (24.2%),
SECQ4W (18.8%), placebo (15.9%)]. DLQI
response was greater in patients treated with
secukinumab than with placebo (Fig. 3a). These
results were maintained with further improve-
ment at week 52 in the secukinumab groups and
generally improved in placebo switchers follow-
ing the switch (Fig. 3b).

Skin Pain at its Worst and Quality of Life:
EQ-5D VAS Score

At baseline, across all groups, patients in the
NRS <3.3 category [SECQ2W (70.9); SECQ4W
(70.5); placebo (75.0)] had the highest EQ-5D
VAS scores, while those in the NRS >7.2 category

A\ Adis



Dermatol Ther (Heidelb)

Mean absolute change from baseline in NRS skin pain-at worst

024 8 12

1618 20

Week

28 32 36 40 44 48 52

Mean absolute change from
baseline in NRS skin pain-at worst

251 =—— SECQ2W = SECQ4W Placebo = = = Placebo-SECQ2W = = = Placebo-SECQ4W
SECQ2W 315 306 295 294 282 310 305 290 283 272 262 258 252 243
SECQ4W 314 300 285 264 258 305 288 282 273 260 249 240 236 225
Placebo 311 307 290 282 263 - - - - - - - -
Placebo-SECQ2W - - - - 144 144 143 139 133 130 127 123 12
Placebo-SECQ4W - - - - 150 148 139 132 130 129 127 125 123

Fig.1 Mean change from baseline in NRS skin pain—at
worst from baseline through week 52 based on pooled data
from SUNSHINE and SUNRISE. Line graph detailing
the mean change from baseline in NRS skin pain—at worst
in the SECQ2W, SECQ4W and placebo groups from
baseline through week 52 based on pooled and observed
data. Dashed lines represent patients switching from pla-
cebo to active treatment at week 16. The numbers below

[SECQ2W (51.4); SECQ4W (57.3); placebo
(47.2)] had the lowest scores (Fig. 4). At week
16, across all groups, scores generally improved;
patients in the NRS <3.3 category [SECQ2W
(76.0); SECQ4W (74.2); placebo (78.2)] gener-
ally had higher EQ-5D VAS scores than the NRS
>7.2 category [SECQ2W (51.7); SECQ4W (47.6);
placebo (50.0)]. Similar results, with further
improvement, were generally observed at week
52 for the secukinumab groups.

Correlation Analysis Through Week 16

The correlation analysis of the relationship of
NRS skin pain—at worst with various variables
through week 16 is shown in Table 3. In all
groups, pain was moderately correlated with
DLQI total score [SECQ2W (r=0.593); SECQ4W
(r=0.579); placebo (r= 0.624)] and the DLQI
itchy, sore, painful or stinging skin question
[SECQ2W (r= 0.538); SECQ4W (r= 0.551); pla-
cebo (r=0.585)]. In contrast, in all groups, pain

the figure represent the number of evaluable patients at
each respective timepoint. Baseline is the average of the
latest seven assessments before the date of the first admin-
istration of the study treatment. For each post-baseline
visit, only patients with a value at both baseline and the
respective post-baseline visit are included. NRS numeric
rating scale, Q21 every 2 weeks, Q40 every 4 weeks, SEC
secukinumab 300 mg

had a low correlation with hsCRP [SECQ2W (r=
0.239); SECQ4W (r=0.186); placebo (r=0.365)].

Frequency of Pain Medication Use

At baseline, 42.7% (SECQ2W), 36.7% (SECQ4W),
and 38.6% (placebo) of patients reported using
any pain medication (Fig. 5a); 3.6% (SECQ2W)),
6.1% (SECQ4W), and 5.2% (placebo) of patients
reported tramadol use (Fig. 5b).

At week 16, a larger reduction in the pro-
portion of patients reporting pain medication
use was observed in the secukinumab groups
[SECQ2W (25.7%); SECQ4W, (19.9%)] versus
placebo (28.9%) (Fig. 5a); similarly, a larger
reduction in the proportion of patients reporting
tramadol use was observed in the secukinumab
groups [SECQ2W (1.4%); SECQ4W (2.0%)] ver-
sus placebo (4.9%) (Fig. Sb). At week 16, simi-
lar results were observed for opioids (excluding
tramadol) (Fig. 5¢), non-steroidal anti-inflam-
matory drugs (NSAIDs) (Fig. 5d), paracetamol/
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Table 2 NRS skin pain—at worst severity categories at baseline, week 16 and week 52 based on pooled data from SUN-

SHINE and SUNRISE
Timepoint NRS severity cat- SECQ2W SECQ4W Placebo Placebo- Placebo-
egory, % (2/N)  (N=361) (N=360) (N=363) SECQ2W SECQ4W
(N= 180) (N=183)
Baseline NRS <3.3 23.7(78/329)  28.5(93/326)  25.6(84/328) - -
NRS >3.3t0<54 27.7(91/329) 23.0(75/326) 22.3(73/328) - -
NRS >54t0<7.2 20.7(68/329) 23.6(77/326)  31.1(102/328) - -
NRS >7.2 28.0(92/329) 24.8(81/326) 21.0(69/328) - -
Week 16 NRS <33 440 (129/293) 43.0 (119/277) 310 (85/274) - _
NRS >3.3t0<54 24.6(72/293) 23.8(66/277) 29.9(82/274) - -
NRS>54t0<72 160 (47/293) 195(54/277) 208 (57/274) - -
NRS >7.2 154 (45/293)  13.7(38/277) 18.2(50/274) - -
»=00162 »=0.0280 - - -
WeekS2  NRS <33 545 (139/255) 57.1(137/240) - 52.5 (62/118) 547
(75/137)
NRS >33t <54 19.6(50/255) 192 (46/240) - 254(30/118) 175
(24/137)
NRS>54t0<72 165 (42/255) 11.7(28/240) - 12.7 (15/118) 16.8
(23/137)
NRS >7.2 94(24/255)  12.1(29/240) - 9.3 (11/118) 10.9 (15/137)

Severity categories are based on baseline NRS quartiles for all patients based on pooled data from SUNSHINE and SUN-
RISE. Baseline is the average of the latest seven assessments before the date of the first administration of the study treatment.
p values correspond to the pairwise comparison of SECQ2W or SECQ4W versus placebo at week 16, based on chi-square

test

N number of patients in group, z number of patients with characteristic, NRS numeric rating scale, Q27 every 2 weeks,

Q4W every 4 weeks, SEC secukinumab 300 mg

acetaminophen (Fig. 5e), and other non-opioids
(Fig. 5f). Similar results were generally observed
at week 52 in the secukinumab and placebo
switcher groups (Fig. 5).

DISCUSSION

Pain is a prominent symptom for patients liv-
ing with HS and there is an unmet need for
therapeutic interventions that improve disease-
related pain [15, 16, 20]. The SUNSHINE and

SUNRISE trials have previously reported the
positive benefits of secukinumab in controlling
disease-related pain in patients with moderate
to severe HS as measured by NRS30 [22]. This
analysis, based on pooled data from SUNSHINE
and SUNRISE, further demonstrates the sus-
tained benefits of secukinumab in alleviating
pain associated with HS, and demonstrating that
pain improvement is achieved irrespective of the
different subgroups evaluated.

At baseline, overall mean skin pain at its worst
ranged from 5.1 to 5.3 across treatment arms
based on the NRS; approximately half of patients
reported NRS > 5.4, highlighting the significant
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A)
NRS skin pain—-at worst severity at week 16: SECQ2W
Baseline Week 16
NRS=<3.3 78.8%
NRS<3.3
53.9%
29.1%
20.0%
21.2%
31.6%
NRS>3.3-<5.4
32.7%
16.5%
92% 1
255% | NR$>5.4-57.2
29.4%
75:3%
12.7%
3019 NRS>7:2
C)
NRS skin pain—-at worst severity at week 52: SECQ2W
Baseline Week 52

NRS=<3.3 79.7%

62.3% | NRS=<3.3

50.0%

29.6%

13.6%
232%
13.6%
23.9%

I NRS>3.3-<5.4

5.1%.
11.6% [
295% « NRS>5.4-<7.2
23.9% 7%
,Lz 9%
2250 |NRS>72
6.8%

E)

B)
NRS skin pain-at worst severity at week 16: SECQ4W
Baseline Week 16
NRS=<3.3 80.3%
NRS<3.3
46.4%
27.0%
12.7%
145%
33.9%
NRS>3.3-55.4
34.9%
17.5%
3.9%
196% |
25.4% NRS>5.4-<7.2
31.7%
1.3%
2R NRS>7.2
38.1%
D)
NRS skin pain-at worst severity at week 52: SECQ4W
Baseline Week 52
NRS=<3.3 81.2%
(N=69)

GOE | NRS<3.3

44.7%

29.8%
11.6%
19.2%
29.8%
15.8% 4.3%
._[r-S.B%
106% © NR$>5.4-57.2
26.3%
2.9%
5.8:/0
149% | NRS>7.2
281%

NRS>3.3-55.4

NRS skin pain-at worst severity at week 16: placebo

Baseline

NRS=3.3
(N=68)

disease burden associated with pain in this popu-
lation. Baseline reported pain at its worst in the
current study is lower than that reported in the
PIONEER trials (5.7 to 6.2) [23, 24], potentially
due to slight variations in the eligibility crite-
ria between the trials, but was within the range
typically observed in patients with HS (3.6-7.7)

Week 16

69.1%
NRSs<3.3
30.6%

15.9%
5.9%

25.0%

41.9%
NRS>3.3-55.4

32.9%

17.6%

44%
194% |

300% NRS>5.4-57.2

o
17.6% 1.5%

12.2% 8%

e NRS>7.2
8%

[30]. Ensuring the inclusion of a representative
HS population when assessing pain is important
as HS-related pain is highlighted as an important
outcome in the HISTORIC core outcomes set [31].

In this analysis, secukinumab demonstrated
rapid improvement in skin pain, with improve-
ments observed as early as week 4, which further
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«Fig.2 Change in NRS skin pain—at worst severity catego-
ries from baseline to week 16 and week 52 based on pooled
data from SUNSHINE and SUNRISE. Sankey plots
detailing change in NRS skin pain—at worst severity cat-
egories between baseline and week 16 in a the SECQ2W
group and b the SECQ4W group; between baseline and
week 52 in ¢ the SECQ2W group and d the SECQ4W
group; and between baseline and week 16 in e the pla-
cebo group. Severity categories are based on baseline NRS
quartiles for all patients based on pooled data from SUN-
SHINE and SUNRISE. Baseline is the average of the latest
seven assessments before the date of the first administra-
tion of the study treatment. Percentages are based on the
number of patients with non-missing data at baseline and
the post-baseline visit for each respective baseline category.
N number of patients in group, NRS numeric rating scale,
Q2W every 2 weeks, Q4W every 4 weeks, SEC secuki-
numab 300 mg

improved through week 52. Moreovet, placebo
switchers experienced rapid reductions in skin
pain, comparable to those observed in patients
receiving continuous secukinumab, and these
responses were sustained through week 52.
These findings were also reflected in the shift
data highlighting changes in skin pain catego-
ries; 20.0% and 12.7% of patients treated with
SECQ2W and SECQ4W, respectively, improved
from NRS >7.2 at baseline to NRS <3.3 at week
16, with further improvements at week 52. In
the placebo group, only 5.9% of patients shifted
from NRS >7.2 at baseline to NRS <3.3 at week

A Proportion of patients with a

100.0 4

DLQI response at week 16

90.01
£
s 80.0 4
8 3 7004
€9 508
S 2 600
gé_ 514 53 50.9
5 & 5001 - 457
S5 4001 877 207 359
€3 300 - 224 su2
g 200 o 159
& 1001

0.0-

NRS<3.3 NRS>3.3-<5.4 NRS>5.4-<7.2 NRS>7.2

W SECQ2wW W SECQ4W Placebo

Fig.3 Proportion of patients with a DLQI response at
week 16 and week 52 by NRS skin pain-at worst sever-
ity categories based on pooled data from SUNSHINE
and SUNRISE. Bar graphs detailing the proportion of
patients with a DLQI response (> S-point decrease versus
baseline) at a week 16 and b week 52 by NRS skin pain-at

worst severity category in the SECQ2W, SECQ4W and

16. Furthermore, regardless of baseline char-
acteristics, patients treated with secukinumab
generally experienced greater reductions in skin
pain versus placebo at week 16, which were sus-
tained through week 52.

Given the significant burden that pain
imposes on patients with HS, these findings indi-
cate that secukinumab is associated with effec-
tive reduction in pain, a key symptom of active
HS, as part of its overall benefit in reducing HS
disease activity. The improvements in disease-
related pain were associated with improvements
in patient QoL, as well as pain correlating with
measures of QoL through week 16, reinforcing
the integral part pain plays in patient QoL in this
population [10, 11, 15, 19]. An interesting find-
ing was that hsCRP, IHS4 score, and lesion count
did not strongly correlate with skin pain through
week 16. This may be due to one lesion being
inflamed and very painful, and the remaining
lesions being stable or improved, highlighting
the difficulty in capturing pain in this popula-
tion and the need for a validated, disease-specific
pain assessment in HS [32, 33].

Owing to the painful nature of HS, patients
are typically managed with multiple analgesics
including NSAIDs, paracetamol, and opioids
[15, 21]; patients with HS have an increased
risk of developing long-term opioid use [34,
35], highlighting the need for therapies that
decrease pain and limit the need for opioids. In
both secukinumab treatment groups, there was

Proportion of patients with a
100.0 q DLQI response at week 52
90.0

80.0

%% 70.0 598557%

§_§_ 60.0 7/ 52.5 52 %2

5 8 50.0 %% 414409 .19

2SN B

o M0 M7 M
3” 20.0 %% %% // 105190111%

NRS=<3.3

NRS>3.3-<5.4 NRS>5.4-<7.

[N}

NRS>7.2

B SECQ2wW W SECQ4wW % Placebo-SECQ2W % Placebo-SECQ4W

placebo groups. Severity categories are based on baseline
NRS quartiles for all patients based on pooled data from
SUNSHINE and SUNRISE. Only patients with DLQI
total score > 5 at baseline are included. DLQI dermatology
life quality index, NRS numeric rating scale, Q2I every

2 weeks, Q4W every 4 weeks, SEC secukinumab 300 mg
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00.0- EQ-5D VAS score: SECQ2W
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Fig.4 EQ-5D VAS scores, based on baseline NRS skin
pain—at worst severity categories, at baseline, week 16,
and week 52 based on pooled data from SUNSHINE
and SUNRISE. Bar graphs detailing EQ-5D VAS scores
by baseline NRS skin pain—at worst severity categories at
baseline, week 16 and week 52 in the a SECQ2W group; b
SECQ4W group; and ¢ placebo group. Severity categories

a reduction in the proportion of patients with
overall pain medication use, including trama-
dol, at week 16, which was generally sustained
through week 52. While the reduction in pain
medication use is encouraging, effective pain
reduction may be greater than that captured
in this study as both pain and pain medica-
tion use were reduced. Given that the half-life
of pain medications is generally short, and
that HS naturally has a fluctuating pattern, it
is worth continuing to evaluate the design of

are based on baseline NRS quartiles for all patients based
on pooled data from SUNSHINE and SUNRISE. Note
that higher EQ-5D VAS scores are more favourable. EQ-
SD European quality of life-5 dimension, NRS numeric
rating scale, Q2 every 2 weeks, Q4 every 4 weeks, SEC
secukinumab 300 mg, VA4S visual analogue scale

pain endpoints in HS clinical trials to minimise
patient discomfort during flares.

A full list of limitations of SUNSHINE and
SUNRISE has been previously reported [22]. The
data included in this analysis were exploratory;
thus, no formal hypothesis testing was pez-
formed. Given that patients were not originally
stratified according to baseline pain NRS levels,
there were differences observed in the distribu-
tion of patients across skin pain severity catego-
ries between groups at baseline. The changes in
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Table 3 Relationship between NRS skin pain—at worst
and various quality of life, disease characteristic, and
inflammatory marker outcomes through week 16 in the

SECQ2W, SECQ4W and placebo groups based on pooled
data from SUNSHINE and SUNRISE

Spearman’scor- DLQI  DLQI itchy, EQ-5D EQ-5D AN Lesion hsCRP IHS4
relation coef- total sore, painful, or  VAS pain/dis-  count count score
ficient score stinging skin score comfort
NRS skin 0.593 0.538 -0.374 0.509 0.312 0.308 0.239  0.316
pain—at worst
(SECQ2W)
NRS skin 0.579  0.551 -0.367 0489 0.335 0.311 0.186 0.352
pain—at worst
(SECQ4W)
NRS skin 0.624  0.585 -0489 0512 0.349 0.314 0.365 0.354

pain—at worst

(placebo)

Note that higher EQ-5D VAS scores are more favourable. Lesion count refers to all lesions while AN count refers to abscess

and inflammatory nodule count only

AN abscess and inflammatory nodule, DLQI dermatology life quality index, EQ-5D European quality of life 5-dimension,
hsCRP high-sensitivity C-reactive protein, JHS4 international hidradenitis suppurativa severity score system, VRS numeric
rating scale, Q217 every 2 weeks, Q41 every 4 weeks, SEC secukinumab 300 mg, VA4S visual analogue scale

skin pain observed in this analysis may stem
from the use of concomitant medications and
thus cannot be fully attributed to study treat-
ment. Furthermore, the cutoffs used for assess-
ing skin pain categories were based on baseline
NRS quartiles in the absence of validated cutoffs
for the HS population. Thus, cutoffs may vary
across trials utilising this method. Pain outcomes
are subjective by nature and often exhibit high
variability, and completing patient-reported
pain diaries can be burdensome for patients,
highlighting the need for alternative measures
of assessing pain. Finally, most patients enrolled
in SUNSHINE and SUNRISE were self-reported
to be White, with a relatively low proportion of
Black patients included compared to the known
demographics of HS worldwide [36]. While racial
data obtained by self-report has limitations, the
composition of the study population may limit

the generalisability of the findings compared to
the broader global population affected by HS.

CONCLUSION

This post hoc analysis of the SUNSHINE and
SUNRISE phase 3 trials highlights the benefits of
secukinumab in reducing skin pain in patients
with moderate to severe HS, seen within a few
weeks of treatment initiation, and sustained,
with a trend for improvement, through week 52.
Furthermore, pain relief was achieved irrespec-
tive of the subgroup, including baseline disease
severity and previous exposure to other biologic
treatments for HS. Importantly, improvements
in disease-related pain were associated with
improvements in QoL of patients, as well as a
decrease in the proportion of patients taking
pain medication.
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Proportion of patients with pain medication use 70

Proportion of patients (%)
Proportion of patients (%)

SECQ2W/ SECQaW Placebo
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o
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30.0 Proportion of patients with NSAID use 20.0
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Fig.5 Proportion of patients with pain medication use
for HS at baseline, week 16, and week 52 based on pooled
data from SUNSHINE and SUNRISE. Bar graphs detail-
ing the proportion of patients with a overall pain medica-
tion use, b tramadol use, ¢ opioid use (excluding trama-
dol), d NSAID use, e paracetamol/acetaminophen use,
and f other non-opioid use at baseline, week 16 and week
52 in the SECQ2W, SECQ4W and placebo groups. The

use of any pain medication was evaluated by 28-day inter-
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