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ABSTRACT

Background Evaluate the impact of sex on tofacitinib
efficacy, safety and persistence (time to discontinuation) in
patients with psoriatic arthritis (PsA).

Methods Data were pooled from two phase 3 randomised
controlled trials. Patients were randomised to tofacitinib

5mg or 10mg two times per day, adalimumab 40mg

every 2 weeks or placebo. Efficacy outcomes to month 12
included American College of Rheumatology (ACR)20/50/70,
minimal disease activity (MDA), Psoriasis Area Severity Index
(PASI)75, change from baseline (4) in Health Assessment
Questionnaire-Disability Index (HAQ-DI) and AFunctional
Assessment of Chronic lliness Therapy-Fatigue (FACIT-F).
Safety was assessed to month 12 and persistence was
assessed to month 42 of a long-term extension study.
Results Overall, 816 patients were included (54.3%
females). At baseline, higher tender joint counts, enthesitis
scores and worse HAQ-DI and FACIT-F were reported in
females versus males; presence of dactylitis and PASI were
greater in males versus females. At month 3, tofacitinib
efficacy generally exceeded placebo in both sexes. Overall,
similar ACR20/50/70, PASI75, AHAQ-DI and AFACIT-F were
observed for tofacitinib between sexes; females were less
likely to achieve MDA. Similar proportions of males/females
receiving tofacitinib (both doses) experienced treatment-
emergent adverse events (AEs). Serious AES occurred in
3.4%/6.6% and 4.0%/5.9% males/females with tofacitinib
5mg and 10mg two times per day. Persistence was generally
similar between sexes.

Conclusion Tofacitinib efficacy exceeded placebo in both
sexes and was comparable between sexes. Consistent with
previous studies of PsA treatments, females were less likely
to achieve MDA, likely due to baseline differences. Safety and
time to discontinuation were generally similar between sexes.
Trial registration number NCT01877668; NCT01882439;
NCT01976364.

INTRODUCTION
Psoriatic arthritis (PsA) is an inflamma-
tory musculoskeletal disease affecting up to

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Differences in clinical features and response to
therapy have been demonstrated in males and
females with psoriatic arthritis (PsA); compared
with males, females have lower American College
of Rheumatology (ACR) responses, higher rates of
discontinuation due to lack of efficacy and adverse
events following treatment, and they achieve mini-
mal disease activity (MDA) less frequently.

= The impact of sex on the efficacy, safety and per-
sistence of tofacitinib treatment has not been previ-
ously reported in patients with PsA.

WHAT THIS STUDY ADDS

= In this post-hoc analysis of phase 3 randomised
controlled ftrial data with tofacitinib in PsA,
ACR20/50/70, Psoriasis Area and Severity Index 75,
improvements in musculoskeletal manifestations,
physical function and fatigue scores were similar in
males and females treated with tofacitinib; however,
males were more likely to achieve MDA, likely due
to sex differences in disease expression at baseline.
Treatment-emergent adverse events were generally
similar across sexes.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Exploratory analyses of clinical trials by sex allow an
assessment of potential sex differences in disease
expression and responses to advanced therapies.
This work underscores the need for further investi-
gation of how sex influences disease phenotype and
treatment response, which should result in more
personalised and equitable management across
men and women with PsA.

one-third of patients with psoriasis, which
can lead to significant joint damage and phys-

. . . 1 ¢
ical impairment.' * Response to advanced
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therapies varies between patients with PsA, and it has been
associated with demographic factors, comorbidities and
prior exposure to therapies. Sex (biological) and gender
(sociocultural) differences are emerging as important
additional determinants of response to therapy.”

PsA affects males and females equally, but differs across
sexes in terms of clinical features, disease course and
responses to therapy. Consistently, female patients are
found to have higher disease activity scores at presenta-
tion, particularly for predominantly subjective measures
(eg, tender joints, entheses and pain), whereas more
objective measures (eg, swollen joint counts (SJCs) and
dactylitis) are comparable between sexes.'’ ' Females
also report greater loss of function and affected health-
related quality of life (HRQoL).'""* In addition, despite
generally having less severe Psoriasis Area and Severity
Index (PASI) scores, females tend to report a higher
burden of skin disease in terms of their HRQoL."” '

Several observational studies in patients with PsA have
shown that female sex predicts less favourable outcomes
among patients initiating advanced therapies.” Female
patients were less likely to achieve treatment responses
and low disease activity and were more likely to discon-
tinue treatment early due to less therapeutic benefit and
adverse effects.® 15 1° However, most studies focused on
identifying predictors for composite outcome responses,
without investigating which disease domains contributed
to inferior responses in females. Additionally, obser-
vational data on treatment effectiveness are subject to
multiple biases and confounders. Randomised controlled
trials (RCTs) are the gold standard to assess treatment
efficacy compared with placebo (PBO); however, sex
disparities in responses to advanced therapies are infre-
quently reported in RCTs. A post-hoc analysis of the SPIR-
IT-P1 and SPIRIT-P2 trials in patients with PsA receiving
ixekizumab showed that females had lower American
College of Rheumatology (ACR) response rates versus
males through week 156."7 Similarly, a post-hoc anal-
ysis of the EXCEED trial in patients with PsA receiving
secukinumab demonstrated that males had numeri-
cally greater treatment responses than females.'® Tt is
important to study sex differences across advanced ther-
apies, as some modes of action may work differently for
males and females, perhaps due to differences in biolog-
ical mechanisms driving the disease. Specifically, there is
a lack of studies assessing sex disparities in response to
Janus kinase inhibitors. Such data are critical to compare
treatment responses in males and females, to understand
factors that contribute to observed disparities and to
inform healthcare providers of these differences.

Tofacitinib is an oral Janus kinase inhibitor for the
treatment of PsA. The efficacy and safety of tofacitinib
5mg two times per day and 10mg two times per day
have been demonstrated in two global, phase 3 RCTs
of patients with active PsA with inadequate responses
to either conventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) or tumour necrosis factor

inhibitors (TNFi),'" * and an open-label, long-term
extension (LTE) study.21

METHODS

Study design

This post-hoc analysis of pooled phase 3 RCTs
(OPAL Broaden (NCTO01877668), OPAL Beyond
(NCT01882439)) and an LTE study (OPAL Balance
(NCT01976364)) assessed the efficacy, safety and persis-
tence (time to discontinuation) of tofacitinib in male and
female patients. Full study details have been published
previously.'"*! OPAL Broaden and OPAL Beyond were
randomised, double-blind, PBO-controlled studies that
enrolled patients aged >18 years diagnosed with PsA (=6
months, based on the ClASsification criteria for Psoriatic
ARthritis (CASPAR)).?? Patients were required to have
active arthritis (=3 swollen joints and >3 tender/painful
joints) at screening and baseline and active plaque psori-
asis at screening. Patients were randomised to receive
tofacitinib 5mg two times per day, tofacitinib 10 mg two
times per day, adalimumab (ADA) 40mg subcutaneous
injection every other week (Q2W) (OPAL Broaden
only) or PBO with a blinded switch to tofacitinib 5mg
or 10mg two times per day at month 3. Patients partici-
pating in phase 3 studies received a stable dose of a single
c¢sDMARD. Upon entry into OPAL Balance, patients
received open-label tofacitinib 5mg two times per day,
with increases to 10 mg two times per day for inadequate
symptom control allowed from month 1 and reductions
to 5mg two times per day thereafter for safety. Selected
c¢sDMARDs (eg, methotrexate (MTX), sulfasalazine or
leflunomide) could be continued concomitantly. Patients
completing 224 months in OPAL Balance who received
a stable dose of tofacitinib 5mg two times per day for
>3 months and a stable dose of oral MTX (7.5-20mg
weekly for at least 4 weeks) were eligible to participate
in a substudy where they would be randomised to either
continue or withdraw background MTX for an additional
12 months.*' #

All studies were conducted in accordance with the
Declaration of Helsinki and the International Council
on Harmonisation Guidelines for Good Clinical Practice,
and all patients provided informed consent.

Post-hoc analysis

This post-hoc analysis assessed efficacy and safety in males
versus females randomised at baseline to tofacitinib 5mg
two times per day, 10mg two times per day, ADA 40mg
Q2W and PBO in OPAL Broaden, and tofacitinib 5mg
two times per day, 10mg two times per day and PBO in
OPAL Beyond. For patients randomised to receive tofac-
itinib, efficacy analyses were performed using pooled
data from both RCTs up to month 12, and tofacitinib
was analysed as combined doses (hereafter, tofacitinib)
and separate doses (tofacitinib 5mg and 10 mg two times
per day). Safety analyses used pooled data from both
trials, and tofacitinib was analysed as separate doses.
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Efficacy and safety data for tofacitinib past month 6
reflect patients from OPAL Broaden only. For patients
who received ADA 40mg Q2W, efficacy and safety were
assessed up to month 12 of OPAL Broaden. For patients
randomised at baseline to PBO, data were pooled from
both studies, and efficacy and safety were assessed up to
the end of the PBO-controlled period of month 3. Time
to discontinuation of tofacitinib was analysed by sex up to
the maximum half-year increment of follow-up (month
42) of the main OPAL Balance LTE study and substudy.
Patients were categorised as ‘average tofacitinib 5mg two
times per day’ (<15mg) or ‘average tofacitinib 10 mg two
times per day’ (=15 mg), based on average daily dose over
the course of the study.

Efficacy endpoints included ACR20/50/70 responses,
minimal disease activity (MDA), MDA components, very
low disease activity (VLDA), 75% improvement in PASI
(PASI75, in patients with baseline body surface area
>3and PASI >0), changes from baseline in SJCs (of 66
joints) and tender joint counts (T]JCs, of 68 joints), Spon-
dyloarthritis Research Consortium of Canada (SPARCC)
enthesitis index score (in patients with baseline SPARCC
>0), Leeds Enthesitis Index (LEI, in patients with base-
line LEI >0), Dactylitis Severity Score (DSS, in patients
with baseline DSS >0), PASI, C-reactive protein (CRP, in
mg/L), physician global assessment of PsA (PGA-PsA) by
a Visual Analogue Scale (VAS, 0-100mm) and PGA of
psoriasis (PGA-PsO, in patients with baseline PGA-PsO
>0).

Patientreported outcomes included change from
baseline in Functional Assessment of Chronic Illness
Therapy-Fatigue  (FACIT-F), Health  Assessment
Questionnaire-Disability Index (HAQ-DI), pain (VAS,
0-100mm), Patient Global Assessment of Disease Activity
(PtGA, VAS, 0-100mm), Short Form-36 (SF-36) Physical
(PCS) and Mental (MCS) Component Summary scores,
FACIT-F 2>minimum clinically important difference
(MCID; >4) and HAQ-DI >MCID (>0.35).

Safety outcomes included treatment-emergent adverse
events (TEAEs) (all causality), serious adverse events
(SAEs), discontinuation due to adverse events (AEs),
death, AEs of special interest (AESIs; serious infections,
herpes zoster (HZ), venous thromboembolic events
(VTEs)), adjudicated opportunistic infections, tubercu-
losis (TB), major adverse cardiovascular events (MACE),
malignancies excluding non-melanoma skin cancer
(NMSC), NMSC and gastrointestinal (GI) perforations.

Statistical analyses

Efficacy analyses were based on observed data from the
full analysis set, which included all patients who received
at least one dose of study medication and had at least
one post-baseline assessment. Differences in response
between males and females were assessed by generalised
linear models with repeated measures and mixed effects:
logistic regression models for binary endpoints and linear
models for continuous, change-from-baseline endpoints.
Models were fit using PROC GLIMMIX (with restricted

pseudo-likelihood) and PROC MIXED (with restricted
maximum likelihood) in SAS software V.9.4, respectively.
Independent variables for both kinds of models included
self-reported sex; RCT (OPAL Broaden or OPAL Beyond);
geographical location; treatment group; study visit (in
months); baseline value (linear model only); and all-
way interactions among sex, treatment group and study
visit. For patients randomised to PBO who were blindly
switched to tofacitinib 5mg or 10 mg two times per day at
month 3, observations past month 3 were omitted from
the models. PBO sequences were combined into a single
PBO group. Tofacitinib 5mg and 10mg two times per
day were analysed as a combined group and as separate
groups. Additional information on statistical modelling
is included in the online supplemental material. For
all analyses, p values were not adjusted for multiplicity
and are considered descriptive. Comparisons resulting
in p<0.05 are considered nominally significant and are
highlighted for the reader. Comparisons resulting in
p=0.05 with non-overlapping SEs or Cls are described as
numerical differences.

Safety analyses included all patients who received at
least one dose of study medication. Safety data by sex
were summarised descriptively.

Persistence, as measured by all-cause discontinuation,
discontinuation due to AEs and discontinuation due
to lack of efficacy, was analysed using a Kaplan-Meier
approach of time to discontinuation. Time to discontin-
uation was defined as the difference between the end-
ofsstudy date and first tofacitinib dose date+1day; data
from the LTE study, as well as the substudy, were anal-
ysed. Completers were censored at the end-of-study date.
Kaplan-Meier analyses were performed within each treat-
ment group, using sex as strata. Percentages and CIs for
males and females are presented for l-year, 2-year and
3-year survival. Analyses were also performed subsetting
on patients who entered the LTE study.

RESULTS

Patients

Overall, 816 patients were included in the analysis,
consisting of 373 (45.7%) males and 443 (54.3%)
females. Among treatment groups, 474 patients received
tofacitinib 5 mg or 10 mg two times per day (217 (45.8%)
males and 257 (54.2%) females), 106 patients received
ADA (56 (52.8%) males and 50 (47.2%) females) and
236 patients received PBO (100 (42.4%) males and 136
(57.6%) females) (online supplemental table 1). In the
overall study population at baseline (table 1), females
had higher TJC, higher enthesitis score (by SPARCC
and LEI), worse physical function and HRQoL (higher
HAQ-DI and lower SF-36 PCS and MCS scores) and worse
fatigue (by FACIT-F) versus males. The prevalence of
depression was higher in females compared with males at
baseline. Males were more likely to have dactylitis, higher
CRP and higher PASI scores versus females. Baseline pain
VAS was similar between males and females. Baseline

Eder L, et al. RMD Open 2023;9:¢002718. doi:10.1136/rmdopen-2022-002718


https://dx.doi.org/10.1136/rmdopen-2022-002718
https://dx.doi.org/10.1136/rmdopen-2022-002718

RMD Open

3

Table 1 Demographic and clinical characteristics of the overall study population, stratified by sex; pooled data from OPAL
Broaden and OPAL Beyond

Variable All treatment groups

Sex, N (%) Male: 373 (45.7) Female: 443 (54.3)

Age (years), mean (SD)
Race, white, n (%)
BMI (kg/m?), mean (SD)
PsA duration
<2 years
>2 years
SJC (66), mean (SD)
TJC (68), mean (SD)
SPARCC, patients includedt
n (%)
Mean (SD)
LEI, patients includedt
n (%)
Mean (SD)
DSS, patients included§
n (%)
Mean (SD)
CRP (mg/L), mean (SD)
PASI, patients included9]
n (%)
Mean (SD)
PGA-PsA (VAS in mm), mean (SD)
PGA-PsO*, n (%)
0
1
2
3
4
HAQ-DI, mean (SD)
SF-36 PCS, mean (SD)
SF-36 MCS, mean (SD)
FACIT-F, mean (SD)
Patient Global Assessment of Arthritis and Skin (VAS in mm), mean (SD)
Patient Assessment of Arthritis Pain (VAS in mm), mean (SD)
Presence of depressiontt, yes, n (%)
*p<0.05, *p<0.001, **p<0.0001 for females versus males.
tTPatients with baseline SPARCC >0.
FPatients with baseline LEI >0.
§Patients with baseline DSS >0.
YIPASI was assessed in patients with baseline BSA >3% and PASI >0.

**PGA-PsO assessed in patients with baseline PGA-PsO >0.
TtAscertained from medical history.

48.0 (12.1)
351 (94.1)
29.5 (5.1)

88 (23.6)
285 (76.4)
11.0 (9.0)

19.4 (13.8)

290 (77.7)
4.7 (3.5)

245 (65.7)
2.6 (1.6)

218 (58.4)
8.9 (7.9)
14.6 (26.1)

273 (73.2)
11.4 (9.6)
61.3 (22.6) (N=372)

1(2.9)

100 (26.8)

154 (41.3)

92 (24.7)

14 (3.8)

1.1 (0.8) (N=372)

35.4 (8.9) (N=370)

42.3 (11.8) (N=370)

30.2 (10.7) (N=372)

53.6 (19.9) (N=371)

53.9 (23.7) (N=371)
21 (5.6)

49.6 (12.1)
421 (95.0)
29.8 (6.7)

86 (19.4)
357 (80.6)
12.2 (9.8)
22.0 (14.4)*

337 (76.1)
6.1 (3.9)**

310 (70.0)
3.0 (1.6)*

213 (48.1)"
8.1 (8.3)
10.2 (16.2)*

285 (64.3)
8.3 (7.3
64.2 (22.5)

20 (4.5)

136 (30.7)

190 (42.9)

80 (18.1)

14 (3.2)

1.3 (0.7)"

34.1 (8.2)" (N=442)
38.9 (11.7)™* (N=442)
25.5 (10.7)***

54.1 (20.3) (N=436)
56.2 (22.8)

67 (15.1)**

BMI, body mass index; BSA, body surface area; CRP, C-reactive protein; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment

of Chronic lliness Therapy-Fatigue; HAQ-DI, Health Assessment Questionnaire-Disability Index; LEI, Leeds Enthesitis Index; n, number of
patients with demographic/clinical characteristic at baseline; N, number of evaluable patients; PASI, Psoriasis Area and Severity Index; PGA-
PsA, Physician Global Assessment of PsA; PGA-PsO, Physician Global Assessment of Psoriasis; PsA, psoriatic arthritis; SF-36 PCS, Short
Form-36 Physical Component Summary; SJC, swollen joint count; SPARCC, Spondyloarthritis Research Consortium of Canada; TJC, tender

joint count; VAS, Visual Analogue Scale.
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demographic and clinical characteristics, stratified by
treatment group and sex, reflect the overall study popu-
lation (online supplemental table 1).

Clinical efficacy

At month 3, males and females receiving tofacitinib
achieved higher rates of ACR20/50, MDA and PASI75
responses, compared with patients of the same sex
receiving PBO. Males receiving tofacitinib achieved
higher rates of ACR70 compared with PBO, while a
numerical difference in rates of ACR70 was observed
for females compared with PBO. ACR20/50/70 and
VLDA scores were comparable between males and
females receiving tofacitinib at month 3, whereas males
were more likely to achieve MDA and females PASI75
responses (figure 1 and online supplemental figure 1).

Past month 3, ACR responses were generally similar in
males and females receiving tofacitinib, except ACR20
responses at month 6 and ACR70 responses at month 9,
where males attained higher response rates compared
with females (figure 1A and online supplemental figure
1A,B). Males also achieved higher rates of MDA at
months 6, 9 and 12, and VLDA at month 6, compared
with females (figure 1B and online supplemental figure
1C). PASI75 responses were similar between sexes from
months 6 through 12 (figure 1C). Similar trends for
ACR20/50/70, MDA/VLDA and PASI75 scores were
evident across tofacitinib 5mg and 10mg two times per
day, and ADA, when evaluated separately (online supple-
mental figure 2).

The proportion of patients attaining the MDA compo-
nent thresholds of SJC <1, TJC <1, HAQ-DI <0.5, LEI <1,
PtGA <20 and pain VAS <15 was generally higher in males
compared with females receiving tofacitinib. Conversely,
females were more likely to achieve PASI <lor body
surface area <3% (online supplemental figure 3).

Males and females receiving tofacitinib achieved
greater improvements, compared with PBO, in SJC,
TJC, SPARCC, DSS, PGA-PsO, PGA-PsA, CRP and PASI
at month 3. Improvements from baseline in SJC, T]C,
SPARCC, DSS, PGA-PsA and PASI were comparable
between males and females receiving tofacitinib, while
females achieved greater improvements in PGA-PsO at
months 3 and 6, and CRP at month 3, compared with
males. Similar trends were observed for tofacitinib 5mg
two times per day and 10mg two times per day across
most outcomes, with improvements with ADA also shown
(online supplemental table 2).

Patient-reported outcomes

At month 3, both males and females receiving tofac-
itinib reported greater improvements in FACIT-F, HAQ-
DI, pain VAS, PtGA VAS and SF-36 PCS, compared with
patients of the same sex receiving PBO (figure 2). Males
receiving tofacitinib reported greater improvements in
SF-36 MCS, compared with PBO, at month 3. Between
males and females receiving tofacitinib, improvements in

= = = Tofacitinib female (N=257)
= = = Placebo female (N=136)

Tofacitinib male (N=217)
= Placebo male (N=100)

A ACR20 response

100 —
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70 — T -
so—

50 =1 tit =
40 —
30 —
20 —

Proportion of patients, % (SE)

10 =4

Months
97/253 128/240 135/233 81/109 80/106
91/212 116/209 141/201 68/87 66/85
23/136 39/128
17/07 27/90

B mpa

Months

26/252 48/238 58/233 32109 39/106
31/213 65/210 71/201 39/86 46/85
6/135 15/127
7/9 10/88
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g g0
2 70—
. " =
£ s0—f A S, ==
Lt I
a8 50— e <
5 .
40— e
s .
€ 20—
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g »— /) .-
10— ¢ PR
° T T T T 1
0 1 3 6 9 12
Months
46/155 70/146 79/145 42/75 4972
19/152 48/149 65/145 42/68 44/66

5/89 15/84
wN 475 9/68

Figure 1 Proportion of patients achieving composite
outcomes: (A) ACR20 response, (B) MDA and (C) PASI75, by
treatment group and sex; pooled data from OPAL Broaden
and OPAL Beyond. *p<0.05, **p<0.001 for females vs males,
Tp<0.05, t1p<0.001, T11p<0.0001 for tofacitinib versus
placebo. ACR20, American College of Rheumatology>20%
response criteria; MDA, minimal disease activity; N, number
of patients included in the analysis; n, number of patients
achieving outcome; PASI75, 75% improvement in Psoriasis
Area and Severity Index; Tofacitinib, tofacitinib 5mg and
10mg two times per day.

FACIT-F, HAQ-DI, pain VAS, PtGA VAS, SF-36 MCS and
SF-36 PCS were comparable at month 3.

Past month 3, improvements in FACITF, HAQ-DI,
pain VAS, PtGA VAS, SF-36 PCS and MCS were gener-
ally similar in males and females receiving tofacitinib,
with the exception of males achieving greater improve-
ments in pain VAS at month 6, compared with females
(figure 2). Results for improvements 2MCID in FACIT-F
and HAQ-DI are shown in online supplemental figure
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Figure 2 Change from baseline in patient-reported outcomes: (A) FACIT-F Total Score, (B) HAQ-DI, (C) Pain VAS, (D) PtGA
VAS, (E) SF-36 MCS score, (F) SF-36 PCS score, by treatment group and sex; pooled data from OPAL Broaden and OPAL
Beyond. *p<0.05, **p<0.001 for females versus males. Tp<0.05, T1p<0.001, 111p<0.0001 for tofacitinib versus placebo.
FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; HAQ-DI, Health Assessment Questionnaire-Disability
Index; N, number of patients included in the analysis; n, number of patients achieving outcome; SF-36 MCS, Short Form-36
Mental Component Summary; SF-36 PCS, Short Form-36 Physical Component Summary; Tofacitinib, tofacitinib 5mg and

10mg two times per day; VAS, Visual Analogue Scale.

4. Overall, similar results were reported by males and
females receiving tofacitinib 5mg two times per day,
tofacitinib 10 mg two times per day and ADA up to month
12 (online supplemental figure 5).

Safety

During the PBO-controlled phase up to month 3, the
proportions of patients experiencing TEAEs were similar
among females and males receiving tofacitinib 5mg two
times per day and numerically higher among females,
compared with males, receiving tofacitinib 10mg two
times per day and PBO. In patients receiving tofacitinib
5mg two times per day, tofacitinib 10mg two times per

day and PBO, SAEs occurred in 1.7%/1.7%, 3.0%/0.7%
and 0%/2.9% of males/females, respectively, and discon-
tinuation due to AEs occurred in 0.9%,/1.7%, 2.0%/3.7%
and 3.0%/0.7% of males/females, respectively.

During the PBO-controlled phase, two patients experi-
enced serious infections: one male (pyelonephritis) and
one female (parotitis), both receiving tofacitinib 10mg
two times per day. Non-serious cases of HZ were experi-
enced by three patients: one male receiving tofacitinib
5mg two times per day and two females receiving tofac-
itinib 5mg two times per day and 10mg two times per
day. One adjudicated opportunistic infection (moderate
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HZ affecting two dermatomes) was experienced by a
male receiving tofacitinib 5mg two times per day, and
there were two adjudicated malignancies (excluding
NMSC): one male (bladder transitional cell carcinoma)
and one female (squamous cell carcinoma of the vulva),
both receiving tofacitinib 5mg two times per day. No
deaths, TB, MACE, NMSC, GI perforations or VIEs were
reported in either sex up to month 3 (table 2).

Through month 12, similar proportions of females and
males receiving tofacitinib 5mg two times per day and
tofacitinib 10 mg two times per day experienced TEAEs.
In patients receiving tofacitinib 5mg two times per day
and tofacitinib 10mg two times per day, SAEs occurred
in 3.4%/6.6% and 4.0%/5.9% of males/females, respec-
tively, and 2.6%/6.6% and 4.0%/5.1% of males/females
discontinued due to AEs, respectively.

Through month 12, three additional serious infections
were experienced by females: two receiving tofacitinib
5mg two times per day (oral candidiasis and pneumonia)
and one receiving 10mg two times per day (influenza).
Non-serious cases of HZ were experienced by four addi-
tional patients: two females receiving tofacitinib 5mg and
10mg two times per day and two males both receiving
tofacitinib 10mg two times per day. One adjudicated
MACE (ischaemic stroke) was experienced by a female
receiving tofacitinib 10mg two times per day, one addi-
tional malignancy (excluding NMSC) (invasive ductal
breast carcinoma) was experienced by a female receiving
tofacitinib 5mg two times per day and one NMSC (basal
cell carcinoma) was experienced by a male receiving
tofacitinib 10mg two times per day. No deaths, TB, GI
perforations or VI'Es were reported in either sex up to
month 12 (table 2).

TEAEs occurred in 39.3%/54.0% of males/females,
respectively, receiving ADA during the PBO-controlled
phase up to month 3 of OPAL Broaden and in
66.1%/76.0% of males/females receiving ADA through
month 12. Through both observation periods, SAEs and
discontinuation due to AEs were similar between the
sexes. No AESIs were reported up to month 3 in either
sex. Through month 12, one serious infection (herpes
simplex and pyoderma streptococcal) and one MACE
(retinal artery occlusion) were experienced by female
patients receiving ADA (online supplemental table 3).

Persistence

In the average tofacitinib 5mg two times per day group,
all-cause discontinuation, discontinuation due to AEs and
discontinuation due to lack of efficacy were similar overall
in males and females up to month 42 (figure 3A-C).
Some differences between the sexes were observed in the
average tofacitinib 10mg two times per day group. For
all-cause discontinuation, the unadjusted Kaplan-Meier
curves appear to separate after 21 months, suggesting
potentially greater persistence in men after 21 months
(figure 3A). Similar results were observed for discontin-
uation due to lack of efficacy past month 6 (figure 3C).

However, the estimated l-year, 2-year and 3-year survival
rates were similar between sexes with overlapping Cls.

DISCUSSION

Sex and gender are important health determinants;
however, potential differences in drug efficacy and safety
in males and females are not typically reported in clin-
ical trials. In this post-hoc analysis of pooled data from
two RCTs of tofacitinib in patients with active PsA, treat-
ment with tofacitinib resulted in greater efficacy in both
sexes than PBO at month 3 across most of the endpoints
evaluated. While males and females entered the studies
with differences in several PsA disease activity measures,
similar response rates and improvements from baseline
following tofacitinib treatment were observed between
sexes, although females were less likely to achieve MDA,
a desirable clinical treatment target. Regarding safety,
females receiving tofacitinib 10 mg two times per day and
PBO were more likely to experience TEAEs up to month
3, while TEAEs were similar across sexes up to month
12. These data complement a previous post-hoc anal-
ysis of tofacitinib RCT data in male and female patients
with rheumatoid arthritis, where efficacy outcomes were
generally comparable across sexes, although males were
more likely to achieve stringent disease activity thresholds
and improvement in physical function compared with
females. Safety findings with tofacitinib did not reveal a
consistent pattern between sexes.”!

In the present analysis, at baseline, females had worse
TJC, enthesitis, physical function, fatigue and HRQoL,
and males had more dactylitis, worse psoriasis and higher
levels of the inflammatory marker CRP. These differences
between males and females with PsA are consistent with
previous observational studies,'*** showing a tendency
for more severe scores in ‘pain-sensitive’ PsA disease char-
acteristics in females, including higher TJC and tender
entheseal count, but similar SJC, higher CRP levels and
more dactylitis in males. Thus, female patients tend to
score higher in disease measures that are affected by
patient response to local pressure®® and are more subjec-
tive in nature, while similar or even worse scores in males
are observed in clinical features that rely on physician
assessment or laboratory measurement. These differ-
ences highlight that males and females may be affected
differently by certain PsA domains; for example, pain
and physical function have greater impact in females,
versus psoriasis in males, which may inform their respec-
tive treatment strategies. Sex-related differences may
also have an impact on clinical trial results.”> Reasons
for the observed baseline differences between males and
females may relate to intrinsic biological factors, such as
increased central sensitisation in females, sex dysmor-
phism in immune profile, environmental factors and/
or the measures of disease activity and patient-reported
outcomes themselves, which may be subject to sex-related
and gender-related biases.?” %
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Table 2 Summary of safety events (all causality) up to months 3 and 12 for patients receiving tofacitinib 5mg two times per
day, 10mg two times per day and placebo, by sex*; pooled data from OPAL Broaden and OPAL Beyond

TEAEs 55 (47.0) 59 (48.8) 44 (44.0) 73 (53.7) 30 (30.0) 65 (47.8)
SAEs 2(1.7) 2(1.7) 3(3.0) 1(0.7) 0 4 (2.9
Discontinuation due to 1(0.9) 2(1.7) 2 (2.0 5(3.7) 3(3.0) 1(0.7)
AEs

Deaths 0 0 0 0 0 0
Serious infections 0 0 1(1.0) 1(0.7) 0 0

HZ (serious and non- 1(0.9) 1(0.8) 0 1(0.7) 0 0
serious)t

Ols (excluding TB) 1(0.9% 0 0 0 0 0

B 0 0 0 0 0 0
MACE 0 0 0 0 0 0
Malignancies (excluding 1 (0.9) 1(0.8) 0 0 0 0
NMSC)

NMSC 0 0 0 0 0 0

Gl perforations 0 0 0 0 0 0
VTEs 0 0 0 0 0 0

TEAEs 79 (67.5) 85 (70.2) 70 (70.0) 99 (72.8)
SAEs 4 (3.4) 8 (6.6) 4 (4.0 8 (5.9)
Discontinuation due to 3(2.6) 8 (6.6) 4 (4.0) 7 (5.1)
AEs

Deaths 0 0 0 0
Serious infections 0 2(1.7) 1(1.0) 2(1.5)
HZ (serious and non- 1(0.9) 2(1.7) 2 (2.0) 2(1.5)
serious)t

Ols (excluding TB)§ 1(0.9% 0 0 0

B 0 0 0 0
MACE( 0 0 0 1(0.7)
Malignancies (excluding 1 (0.9) 2(1.7) 0 0
NMSC)

NMSC 0 0 1(1.0) 0

Gl perforations 0 0 0 0
VTEs 0 0 0 0

*Includes all patients from OPAL Broaden and OPAL Beyond who were randomised at baseline to tofacitinib 5mg two times per day, 10mg
two times per day or PBO.

TNo serious events of HZ were reported in males or females receiving tofacitinib 5mg or 10mg two times per day.

FModerate HZ (three dermatomes affected).

§One adjudicated Ol (multidermatomal HZ, two adjacent dermatomes) occurring in a female patient receiving tofacitinib 5mg two times per
day in OPAL Broaden was reclassified as a ‘Special Interest Infection’ and included in HZ (serious and non-serious).

9/0One MACE was reported in a male patient receiving tofacitinib 5 mg two times per day outside the 28-day risk period.

AEs, adverse events; Gl, gastrointestinal; HZ, herpes zoster; MACE, major adverse cardiovascular events; N, number of patients included in
the analysis; n, number of patients with the event (events are counted up to 28 days beyond the last dose or the end of month 3 or month
12); NMSC, non-melanoma skin cancer; Ols, opportunistic infections; PBO, placebo; SAEs, serious adverse events; TB, tuberculosis; TEAEs,
treatment-emergent adverse events; VTEs, venous thromboembolic events.
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Figure 3 Treatment persistence by sex for patients receiving average doses of tofacitinib 5mg and 10mg BID in the OPAL
Balance LTE study: (A) time to all-cause discontinuation, (B) discontinuation due to AEs, (C) discontinuation due to lack of
efficacy; data from OPAL Balance and the OPAL Balance substudy. Time to discontinuation was defined as the difference
between the end-of-study date and first tofacitinib dose date+1 day. End-of-study date was the end of OPAL Balance; for
patients enrolled in the substudy, it was the end of the OPAL Balance substudy. Patients were censored at the end-of-study
date. Data included all patients who entered the LTE study and substudy. AEs, adverse events; BID, two times per day; LTE,
long-term extension; N, number of patients included in the analysis.

Despite baseline differences observed in the present
study, predominantly similar improvements in muscu-
loskeletal measures and patientreported outcomes
were observed between males and females receiving
tofacitinib. However, at early time points, females had
higher PASI75 rates and greater improvements in
PGA-PsO. Hgjgaard et al reported significantly higher
ACR responses in male versus female patients with PsA

initiating TNFi. Males were also approximately 50% more
likely to achieve ACR20 responses at 3 months and twice
as likely at 6 months.” A recent analysis found that female
patients receiving ixekizumab had lower ACR20/50/70
response rates than males.'” Another analysis showed
that ACR responses with secukinumab were higher in
female patients, compared with ADA'® ; responses within
both therapeutic classes in that trial were numerically
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higher in males compared with females. Due to the lack
of studies, it is difficult to determine whether a favour-
able response in males with PsA is more pronounced
with some classes of advanced therapies than for others.
Reporting of additional RCT data and head-to-head anal-
yses by sex is required to address this important issue.

A lower proportion of females versus males achieved
MDA across multiple time points. While females more
commonly met psoriasis criteria, fewer met the other
MDA cutoff points. These findings are consistent
with those from previous studies showing that females
with PsA are less likely to achieve MDA irrespective of
therapy."' '® #7* Worse scores at baseline likely explain
the lower percentage of females achieving MDA states
despite the similar efficacy of tofacitinib in males and
females. Females are more likely to have multimor-
bidity, including depression and fibromyalgia, which may
strongly influence pain and function.*® **** Although a
known diagnosis of fibromyalgia was excluded in these
RCTs, central sensitisation may have influenced symptom
burden and outcomes.?” Similarly, depression may have
also contributed, as females were almost three times
more likely to suffer from depression.

Increased discontinuation due to AEs in females
compared with males with PsA receiving TNFi has been
reported in analyses of Swedish healthcare registers,’
which may indicate biases towards AE reporting and
perceptions of higher disease severity in females."”” A
prospective, observational study of patients with psoriasis
on systemic therapies found that females experience more
frequent SAEs, which are less likely to be over-reported,
pointing to a potential biological basis for the observed
differences in safety outcomes between sexes.” In the
present study, through month 3, TEAEs were numerically
higher in females compared with males receiving tofac-
itinib 10mg two times per day; however, similar results
for TEAEs were also reported with PBO, suggesting the
trends may be attributed to the aforementioned gender-
based or sex-based factors. To month 12, TEAEs in
tofacitinib-treated patients were similar between sexes.
The observed number of SAEs and discontinuation due
to AEs after stratifying by sex becomes too low to inter-
pret, and no notable trends in the type or frequency of
AESIs were apparent with tofacitinib.

Persistence of tofacitinib in PsA has not been
reported to date. In the analysis of open-label LTE data,
persistence was similar between male and female patients
in the average tofacitinib 5mg two times per day group
through 42 months. A trend towards greater persistence
was observed in males, compared with females, in the
average tofacitinib 10mg two times per day group, for
all-cause discontinuation and discontinuation due to
lack of efficacy, although CIs of the l-year, 2-year and
3-year survival rates overlapped. It should be noted that
treatment persistence tends to be higher in clinical trials
than in real-life settings, and this lack of sex differences
in tofacitinib persistence awaits further confirmation in
observational studies. Observational studies have shown

differences in persistence between males and females with
other advanced therapies in PsA. A study from Denmark
showed that females had shorter drug persistence than
males with PsA who were initiating their first TNFi.”
Other observational studies showed that female sex is
an independent predictor of early discontinuation of
biological therapies.*®*”

We acknowledge that this study had several limitations.
First, this was a post-hoc analysis of data pooled from
two patient populations with PsA: TNF-naive and TNF-
inadequate responder (IR) patients. TNF-IR patients
are represented up to month 6, and data could only be
compared with PBO up to 3 months. The small number
of patients in the ADA treatment arm limited the ability
to draw firm conclusions about sex differences in treat-
ment responses due to limited power. Sex differences in
safety outcomes, particularly AESIs, could not be compre-
hensively assessed due to the limited follow-up period in
this study and the limited number of patients. Addition-
ally, because patients were eligible to enter the LTE study
if they had completed the phase 3 RCTs or had discon-
tinued them due to non-study drug-related AEs, analysis
of time to discontinuation was performed in patients who
were known to be responsive to, and had tolerated tofac-
itinib. Furthermore, flexibility of dosing in the LTE study
and the use of an ‘average’ dosing algorithm precluded
the ability to make dose comparisons. The main strength
of these analyses was the ability to avoid inherent biases
that affect observational studies, such as gender biases in
treatment allocation and clinical management, based on
a blinded RCT design. Completeness of data and avail-
ability of LTE data allowed us to perform an in-depth
analysis of sex differences of tofacitinib efficacy consid-
ering all core PsA domains, as well as assess safety and
treatment persistence across both male and female
patients.

In summary, we reported differences in baseline
disease characteristics between males and females
participating in the phase 3 RCTs of tofacitinib in PsA.
Regardless of sex, treatment with tofacitinib resulted in
greater efficacy, compared with PBO, at month 3. Males
and females achieved similar ACR responses and similar
improvements from baseline in musculoskeletal, skin and
patientreported outcomes, but females were less likely
to achieve MDA, likely due to baseline differences in
disease expression. Overall, safety and time to discontin-
uation were generally similar between sexes. Our results
are consistent with previous studies in PsA showing sex
differences in disease activity and impact, as well as lower
chances of achieving MDA states in female patients with
other treatments. Sex (biological)-related and gender
(sociocultural)-related mechanisms may underlie these
differences and require additional research. Exploratory
analyses of clinical trials by sex will allow future assess-
ment of whether sex differences in drug efficacy and
safety differ across classes of advanced therapies and
will help to inform personalised and equitable clinical
management across men and women with PsA.
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