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Potential Impact of Sex and BMI on Response to Therapy
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David H. Collier®, Lyrica Liu’, and Arthur Kavanaugh®

ABSTRACT. Objective. In this post hoc analysis, we examined the potential impact of sex and BMI on response in the

Study of Etanercept and Methotrexate in Combination or as Monotherapy in Subjects with Psoriatic Arthritis
(SEAM-PsA) trial (NCT02376790), a 48-week, phase 111, randomized controlled trial that compared out-
comes with methotrexate (MTX) monotherapy, etanercept (ETN) monotherapy, and MTX+ETN combi-
nation therapy in patients with psoriatic arthritis (PsA) who were naive to MTX and biologics.

Methods. We evaluated key outcomes at weck 24 stratified by sex (male vs female) and BMI (kg/m? < 30 vs
> 30), including the American College of Rheumatology 20 (ACR20) criteria, minimal disease activity
(MDA), very low disease activity (VLDA), and Psoriatic Arthritis Disease Activity Score (PASDAS). We
analyzed data using descriptive statistics, normal approximation, logistic model, and analysis of covariance.
Results. A total of 851 patients completed the SEAM-PsA trial. Higher proportions of men than women
who received MTX+ETN combination therapy achieved ACR20 (71.5% vs 58.3%; P = 0.02), MDA
(45.8% vs 25.2%; P = 0.0003), and VLDA (19.1% vs 9.5%; P = 0.03), and men achieved better PASDAS
(-3.0 vs =2.3; P = 0.0004). Patients with BMI < 30 generally had better outcomes than those with BMI > 30
in some treatment arms for ACR20, MDA, VLDA, and PASDAS; however, there was no consistent pattern
regarding the treatment arm in which the difference occurred.

Conclusion. Improved outcomes were observed more in men than in women for MDA and PASDAS with
MTX+ETN combination therapy. Patients with BMI < 30 had better outcomes than those with BMI > 30,
with no clear pattern regarding treatment received. These findings suggest that contextual factors such as sex

and BMI may affect response to PsA therapy.
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Psoriatic arthritis (PsA) is a chronic inflammatory disease that
involves both joint- and skin-related manifestations. In patients
with psoriasis (PsO), about 30% develop PsA, with an annual
incidence of 1% to 3%."** Patients with PsA experience many
symptoms, including peripheral and axial joint inflammation,
enthesitis, dactylitis, nail disease, and PsO.? PsA is associated
with considerable disease burden, including physical function
that is below that of age- and gender-matched norms,* pain,
fatigue, and decreased work productivity.>¢”#

Effective PsA management requires not only timely diagnosis
and treatment but also recognition that efficacy of treatments
may be affected by contextual factors such as sex, weight, and
BMI.*! Similar numbers of men and women develop PsA, but
differences between sexes may occur in PsA clinical expression
and response to therapy.'®!! Patients with PsA are more likely
than the general population to be obese, which may reduce
response to therapy.”!*121

Various PsA treatments are currently in clinical use.!* These
include conventional synthetic disease-modifying antirheu-
matic drugs (csDMARDs; methotrexate [MTX], sulfasalazine,
leflunomide, cyclosporine); biological therapies such as tumor
necrosis factor inhibitors (TNFi; etanercept [ETN], adalim-
umab [ADA], infliximab, certolizumab pegol, and golimumab),
interleukin (IL)-17 inhibitors (secukinumab and ixekizumab),
the IL-12/23 inhibitor ustekinumab, the IL-23 inhibitor
guselkumab, and abatacept; and targeted synthetic DMARDs
(tsDMARD:s) such as Janus kinase inhibitor (tofacitinib) and
phosphodiesterase-4 inhibitor (apremilast).!#!>!¢1718 Of these,
MTX and TNFi are the most commonly used systemic therapies
in PsA.

Although MTX, as monotherapy or in combination regi-
mens, is widely used to treat PsA, the evidence supporting its
use in this disease setting is relatively limited. Further, no PsA
randomized controlled trials (RCTs) have examined how sex
and BMI may affect response to therapy in patients when directly
comparing MTX with a TNFi or MTX in combination with a
TNFi.

The Study of Etanercept and Methotrexate in Combination
or as Monotherapy in Subjects with Psoriatic Arthritis
(SEAM-PsA) RCT" reported that both ETN monotherapy
and MTX+ETN combination therapy were statistically signifi-
cantly more effective than MTX monotherapy by the percentage
of patients who were American College of Rheumatology 20%
responders (ACR20) and had minimal disease activity (MDA)
at week 24. Week 48 safety outcomes indicated that safety
profiles were similar across the treatment groups.”” In the present
study, we used the large dataset from the SEAM-PsA RCT"
to examine the potential impact of sex and BMI on response
to MTX monotherapy, ETN monotherapy, or MTX+ETN
combination therapy in patients with early PsA and who were
naive to treatment with MTX or biologics.

METHODS

Study design and patients. SEAM-PsA was a 48-week, phase III, multi-
center RCT (Clinical Trials.gov: NCT02376790). Trial details have been
previously published.'* Briefly, key patient eligibility criteriaincluded those

who were age > 18 years at screening, met PsA diagnosis by Classification

Criteria for Psoriatic Arthritis (CASPAR),* were naive to ETN and other
biologic agents, and had no prior MTX use for PsA (prior MTX treatment
for PsO was allowed). Patients were randomized 1:1:1 to receive: (1) oral
MTX to a target of 20 mg weekly plus subcutaneous (SC) placebo weekly,
(2) SC ETN 50 mg weekly plus oral placebo weekly, or (3) oral MTX to a
target of 20 mg weekly plus SC ETN 50 mg weekly.

The SEAM-PsA trial has been completed and was conducted in accor-
dance with the Declaration of Helsinki. Written informed consent was
obtained from each patient, and each participating site obtained protocol
approval by an institutional review board or independent ethics committee.

Outcomes at week 24 adjusted by sex and BMI. The primary endpoint of
the SEAM-PsA trial was the percentage of ACR20 responders at week
24; the key secondary endpoint was the percentage of patients with MDA
at week 24. These results have been previously published.” In the current
article, we report results from the SEAM-PsA trial examining the effect of
MTX monotherapy, ETN monotherapy, and MTX+ETN combination
therapy on key outcomes at week 24 stratified by sex (male vs female) and
BMI (calculated as weight in kilograms divided by height in meters squared
[kg/m?]; < 30 vs > 30), including ACR20; MDA; very low discase activity
(VLDA); Psoriatic Arthritis Disease Activity Score (PASDAS); Disease
Activity Index for Psoriatic Arthritis (DAPSA); the enthesitis outcome of
the Spondyloarthritis Research Consortium of Canada (SPARCC); the
nail outcome of the modified Nail Psoriasis Severity Index (mNAPSI); the
PsO outcomes of PsO-affected body surface area (BSA) and static physician
global assessment (sPGA); and the patient-reported outcomes (PROs) of
Health Assessment Questionnaire~Disability Index (HAQ-DI), patient
global assessment of disease activity (PtGA), patient global assessment of
joint pain (PtGAJP), and the 36-item Short Form Health Survey (SF-36)
Physical Component Summary (PCS) and Mental Component Summary
(MCS).

For ACR20, MDA, and VLDA outcomes, we determined the
percentage of patients achieving the outcome at week 24 using the full
analysis set. This set included all randomized patients analyzed according
to randomization assignment (intent-to-treat analysis; 284 in the MTX
monotherapy arm, 284 in the ETN monotherapy arm, and 283 in the
MTX+ETN combination therapy arm). For PASDAS, DAPSA, and PROs,
we determined score change from baseline to week 24 using the full analysis
set. For enthesitis, we determined score change from baseline to week 24
in SPARCC using the SPARCC enthesitis analysis set. This set included
all randomized patients with nonzero SPARCC enthesitis at baseline (191
in the MTX monotherapy arm, 189 in the ETN monotherapy arm, and
196 in the MTX+ETN combination therapy arm). For nail outcomes,
we determined score change from baseline to week 24 in mNAPSI using
the mNAPSI analysis set. This set included all randomized patients with
nonzero mNAPSI at baseline (185 in the MTX monotherapy arm, 206
in the ETN monotherapy arm, and 197 in the MTX+ETN combination
therapy arm). For PsO outcomes in patients with baseline BSA > 3% and
> 10%, we determined percentage improvement from baseline to week 24
in PsO-affected BSA and percentage of patients with a score of clear (0) or
almost clear (1) in sSPGA at week 24 in the full analysis set. Missing data
were imputed as nonresponder data for ACR20 and MDA but not imputed
for VLDA, PASDAS, SPARCC, mNAPSI, BSA, sPGA, and PRO scores.

Statistical analysis. We used descriptive statistics to examine outcomes
within each treatment arm by sex (male vs female) or BMI category (< 30
vs > 30) and normal approximation to determine differences between
males and females or BMI categories, using risk difference for dichotomous
outcomes and  test for continuous outcomes. We used a logistic model for
dichotomous outcomes and an ANCOVA model for continuous outcomes
to examine the impact of the interaction of sex and treatment arms as well
as the impact of the interaction of BMI and treatment arms by adjusting for
prior use of a nonbiologic DMARD when comparing MTX monotherapy
arm to the ETN arms. P values in all analyses were not adjusted for multi-
plicity and are considered nominal.
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Statement of ethics and consent. The current analysis is a post hoc analysis
of data from the SEAM-PsA trial in which none of the authors treated
patients; ethical approval and informed consent are not required for this
type of post hoc analysis.

RESULTS

Baseline patient demographics and disease activity. A total of 851
patients completed the SEAM-PsA trial; 284 in the MTX mono-
therapy arm, 284 in the ETN monotherapy arm, and 283 in the
MTX+ETN combination therapy arm.” Patients across the
study arms had similar baseline demographics (Supplementary
Table 1, available with the online version of this article). Most
patients were White (90.7%) and mean age was 48.4 years. Most
patients were early in the course of their disease, with a mean
PsA duration of 3.2 years (median 0.6 yrs). Slightly over half of
the patients (54.0%) had BMI < 30. As previously published,”
patients in the treatment arms that received MTX achieved and
maintained 2 mean MTX dose of > 18.8 mg (median 20 mg)
per week.

Stratified by sex (Table 1), some baseline disease activity
measures were slightly higher in women than men, especially
with MTX+ETN combination therapy. Mean swollen joint
count in 66 joints was significantly higher in women than men
with MTX+ETN combination therapy (12.7 vs 9.8, P = 0.008)
but similar in women and men with MTX monotherapy (12.0
and 14.1, respectively, P > 0.05) and ETN monotherapy (11.3
and 11.7, respectively, P > 0.05). Mean tender joint count in

Table 1. Baseline disease activity by sex.

68 joints was significantly higher in women than men with
MTX+ETN combination therapy (22.7 vs 17.4, P = 0.004)
but similar in women and men with MTX monotherapy (21.3
and 20.4, respectively, P > 0.05) and ETN monotherapy (19.4
and 18.4, respectively, P > 0.05). Mean SPARCC was higher in
women than men with MTX monotherapy (4.4 vs 3.2, P = 0.03)
and MTX+ETN combination therapy (4.8 vs 3.5, P = 0.02) but
similar in women and men with ETN monotherapy (4.0 and 3.4,
respectively, P > 0.05). However, mean BSA was significantly
higher in men than women with MTX monotherapy (14.4 vs
11.3, P = 0.04) but similar in men and women with ETN mono-
therapy (12.0 and 9.4, respectively, P > 0.05) and MTX+ETN
combination therapy (11.6 and 9.8, respectively, P > 0.05). Of
note, PsA duration was similar in men and women across the
treatment arms (Table 1).

Stratified by BMI (Table 2), some baseline disease activity
measures differed between BMI categories, with the BMI < 30
category being associated with less disease activity but with no
discernable association with the treatments. Swollen joint count,
tender joint count, and SPARCC were significantly lower in the
BMI < 30 category than the BMI > 30 category with MTX mono-
therapy and MTX+ETN combination therapy but similar in the
BMI categories with ETN monotherapy (Table 2). The opposite
results were observed for sSPGA, with significantly lower sSPGA
in the BMI < 30 category than the BMI > 30 category with ETN
monotherapy and similar sSPGA for the BMI categories with
MTX monotherapy and MTX+ETN combination therapy.

MTX Monotherapy, N = 284 ETN Monotherapy, N = 284 MTX+ETN Combination
Therapy, N = 283
Male Female P, Male vs Female P, Male vs Male Female P, Male vs
Female™® Female*® Female™®
PsA duration, yrs 3.8(0.7) 3.6 (0.6) - 3.8(0.6) 2.3(0.5) - 3.1(0.5) 2.8 (0.6) -
SJC66 14.1 (1.1) 12.0 (0.6) - 11.7(08)  113(0.8) - 98(0.6)  127(09)  0.008
TJC68 204 (1.5) 213 (1.1) - 184(12)  194(13) - 174(1.1)  227(14)  0.004
PGA, 0-100 57.0 (1.8) 59.8 (1.5) - 575(1.6)  59.3(14) - 56.1(14)  59.9(1.6) -
CRP, mg/L 109 (1.5) 102 (12) - 113(14)  10.1(L1) - 78(08)  9.6(12) -
SPARCC enthesitis 3.2 (0.4) 4.4 (0.4) 003  34( 4.0 (0.4) - 35(03)  4.8(0.4) 0.02
PGA 2.6(0.1) 2.6(0.1) - 2.7 ( 2.5(0.1) - 26(0.1)  24(0.1) -
sPGA status, n (%)
<2 22(77) 26(9.2) - 16 (5.6) 24 (8.5) - 22(78)  30(10.6) -
>2 101 (35.6) 132 (46.5) - 135 (475) 109 (38.4) - 122 (43.1) 109 (38.5) -
BSA, % 14.4 (1.8) 11.3 (1.4) 004  120(13)  94(12) - 116(14)  9.8(12) -
BSA
< 3%, n (%) 40 (14.1) 52 (18.3) - S1(18.0)  54(19.0) - 51(18.0)  55(19.4) -
> 3%, n (%) 84 (29.6) 108 (38.0) - 100(352) 79 (27.8) - 93(329)  84(29.7) -
HAQ-DI 1.1(0.1) 14(0.1)  <00001  1.0(0.1) 13(0.1)  0.0001 10(0.1)  13(0.1)  <0.0001
PtGA, 0-100 573 (2.0) 63.3(1.8) 002 619(19)  64.1(18) - 579(17)  641(18) 001
PtGAJP, 0-100 53.6 (1.8) 58.0 (1.8) - 53.9(19)  594(18)  0.04 519(17)  595(19)  0.003
SF-36 PCS 36.9 (0.8) 34.6 (0.6) 002 384(07)  372(07) - 395(0.8)  352(0.8)  0.0001
SE-36 MCS 47.1 (1.1) 43.7 (1.00) 002  462(10)  43.9(L1) - 477(09)  448(1.0) 003

Values are expressed as mean (SE) unless otherwise stated. * P values are nominal. ®Only P values < 0.05 are shown. BSA: body surface area; CRP: C-reactive
protein; ETN: etanercept; HAQ-DI: Health Assessment Questionnaire—Disability Index; MTX: methotrexate; MCS: Mental Component Summary; PCS:
Physical Component Summary; PGA: physician global assessment; PsA: psoriatic arthritis; PtGA: patient global assessment of disease activity; PtGAJP:
patient global assessment of joint pain; SE: standard error; SF-36: 36-item Short Form Health Survey; SJC66: swollen joint count in 66 joints; SPARCC:
Spondyloarthritis Research Consortium of Canada; sSPGA: static physician global assessment (of psoriasis); TJC68: tender joint count in 68 joints.
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Table 2. Baseline disease activity by BMI (kg/m?).

MTX+ETN Combination
Therapy, N = 283

MTX Monotherapy, N = 284 ETN Monotherapy, N = 284

BMI, < 30 BMIL >30  P*,BMI BMI, <30 BMIL >30 P BMI BMIL, <30 BMIL>30 P, BMI
<30vs > 30 <30vs> 30 <30vs> 30

PsA duration, yrs 3.9 (0.6) 3.4(0.6) - 2.8 (0.4) 3.5(0.7) - 3.9 (0.6) 1.9 (0.4) 0.01
SJC66 11.1(0.7) 14.9 (0.9) 0.001 11.2(0.7) 11.9 (1.0) - 10.1 (0.6) 12.7 (1.0) 0.02
TJC68 18.4 (1.2) 23.6(1.3) 0.003 17.3 (1.1) 20.7 (1.3) - 18.0 (1.1) 22.6(1.5) 0.01
PGA, 0-100 57.1(1.6) 60.2 (1.7) - 58.2 (1.5) 58.7 (1.6) - 56.6 (1.4) 59.8 (1.6) -
CRP, mg/L 9.6 (1.4) 11.5(1.3) - 10.5 (1.5) 11.1(1.1) - 8.0 (1.0) 9.6 (0.9) -
SPARCC enthesitis 3.3(0.3) 4.4(0.4) 0.03 3.6(0.3) 3.8 (0.4) - 3.6(0.3) 4.8 (0.4) 0.04
sPGA 2.5(0.1) 2.7 (0.1) - 2.5(0.1) 2.8 (0.1) 0.02 2.5(0.1) 2.5(0.1) -
sPGA status

<2,n (%) 24 (8.5) 24 (8.5) - 25 (8.8) 15(5.3) - 27 (9.5) 25 (8.8) -

>2,n (%) 120 (42.3) 113 (39.8) - 128 (45.1) 116 (40.8) - 133 (47.0) 98 (34.6) -
BSA, % 12.3 (1.5) 13.1(1.7) - 10.9 (1.2) 10.4 (1.2) - 10.2 (1.1) 11.5 (1.6) -
BSA

< 3%, n (%) 42 (14.8) 50 (17.6) - 58 (20.4) 47 (16.5) - 62(21.9) 44 (15.5) -

> 3%, n (%) 104 (36.6) 88 (31.0) - 95 (33.5) 84 (29.6) - 98 (34.6) 79 (27.9) -
HAQ-DI 1.2(0.1) 1.4 (0.1) 0.03 1.1(0.1) 1.3(0.1) 0.003 1.1(0.1) 1.3(0.1) 0.002
PtGA, 0-100 58.3(2.0) 63.2 (1.7) - 63.2(1.9) 62.6(1.8) - 61.0 (1.7) 60.9 (1.8) -
PtGAJP, 0-100 54.9 (1.8) 57.4 (1.8) - 55.0 (1.9) 58.3 (1.8) - 55.0 (1.8) 56.5(1.8) -
SE-36 PCS 37.1(0.7) 33.9(0.7) 0.001 38.7(0.7) 36.7 (0.7) 0.04 38.3(0.7) 36.2(0.8) -
SE-36 MCS 45.6 (1.0) 44.7 (1.1) - 46.1 (1.0) 44.0 (1.1) - 45.3(0.9) 47.5 (1.0) -

Values are expressed as mean (SE) unless otherwise stated. * P values are nominal. ®Only P values < 0.05 are shown. BSA: body surface area; CRP: C-reactive
protein; ETN: etanercept; HAQ-DI, Health Assessment Questionnaire~Disability Index; MCS: Mental Component Summary; MTX: methotrexate; PCS:
Physical Component Summary; PGA: physician global assessment; PsA: psoriatic arthritis; PtGA: patient global assessment of disease activity; PtGAJP:
patient global assessment of joint pain; SE: standard error; SF-36: 36-item Short Form Health Survey; SJC66: swollen joint count in 66 joints; SPARCC:

Spondyloarthritis Research Consortium of Canada; sPGA: static physician global assessment (of psoriasis); TJC68: tender joint count in 68 joints.

Of note, PsA duration was similar for the BMI categories with
MTX monotherapy and ETN monotherapy but significantly
higher in the BMI < 30 category than the BMI > 30 category
with MTX+ETN combination therapy (Table 2).

Patient outcomes at week 24 stratified by sex. Descriptive analyses
of data stratified by sex within each treatment arm at week 24
showed that both sexes had similar outcomes for ACR20, MDA,
VLDA, and PASDAS measures with MTX monotherapy and
ETN monotherapy (Figure 1). With MTX+ETN combi-
nation therapy, men had significantly better outcomes than
women, as determined by the proportion of patients achieving
ACR20 (71.5% vs 58.3%, P = 0.02), MDA (45.8% vs 25.2%,
P =0.0003), and VLDA (19.1% vs 9.5%, P = 0.03; Figure 1A).
Men also had significantly better outcomes than women for
PASDAS with MTX+ETN combination therapy (Figure 1B),
with change in PASDAS from baseline to week 24 of -3.0 vs
-2.3 (P = 0.0004). No differences were observed between the
sexes for DAPSA, SPARCC enthesitis score, mNAPSI nail
outcome, PsO-affected BSA, or sSPGA for MTX monotherapy,
ETN monotherapy, and MTX+ETN combination therapy
(data not shown). Also, no differences were observed between
the sexes for the PROs of HAQ-DI, PtGA, PtGAJP, SF-36
PCS, and SF-36 MCS (Supplementary Table 2, available with
the online version of this article).

Modeling analyses of the outcomes between treatment arms
at week 24 stratified by sex showed that men had a signifi-
cantly more favorable response than women with MTX+ETN

combination therapy for MDA and PASDAS (Figure 2).
Within each treatment arm, there was no difference between
the least squares estimate for males and females (male minus
female) in the MTX monotherapy and the ETN monotherapy
arms; this difference was 0.2 in the MTX+ETN combination
therapy arm (Figure 2A). When compared with MTX mono-
therapy, the treatment difference estimate for achieving MDA at
week 24 for men vs women was 0.2 (P = 0.02) for MTX+ETN
combination therapy, whereas there was no difference (P = 0.86)
with ETN monotherapy (Figure 2A). Within each treatment
arm the difference between the least squares estimate for males
and females was 0.2 with MTX monotherapy, 0.1 with ETN
monotherapy, and -0.7 with MTX+ETN combination therapy
(Figure 2B). When compared with MTX monotherapy, the
treatment difference estimate for achieving PASDAS at week
24 for men vs women was —0.9 (P = 0.002) with MTX+ETN
combination therapy, whereas there was no difference (P = 0.96)
with ETN monotherapy (Figure 2B). No differences between
the sexes were detected for ACR20, VLDA, DAPSA, SPARCC
enthesitis score, mNAPSI nail outcome, PsO-affected BSA, or
sPGA across treatment arms (data not shown).

Patient outcomes at week 24 stratified by BMI. Analyses of data
stratified by BMI within each treatment arm at week 24 showed
that patients with BMI < 30 generally had better outcomes
than those with BMI > 30 in some treatment arms for ACR20,
MDA, VLDA (Figure 3A), PASDAS (Figure 3B), and BSA
(Figure 3C,D). There was no consistent pattern regarding the
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M male W Female

80 715
60.9 60.9 58.3

Percentage of Patients Achieving
Outcome at Week 24 (%)

ACR20 MDA VLDA |ACR20 MDA VLDA |ACR20 MDA VLDA
P=00194 P=00003 P=00273
MTX ETN MTX + ETN
Monotherapy Monotherapy (N =283)
(N = 284) (N = 284)
B.
MTX ETN MTX + ETN
Monotherapy Monotherapy (N =283) Figure 1. (A) Effect of MTX monotherapy, ETN mono-
(N =284) (N =284) P =0.0004 therapy, and MTX+ETN combination therapy on the per-
o centage of patients achieving ACR20, MDA, VLDA at week
g S 24 by sex, and (B) mean change in PASDAS from baseline
2x to week 24 by sex. N = no. of patients in the full analysis set.
E é Descriptive statistics were used to examine outcomes within
29 cach treatment arm. P values were estimated from the normal
E 2 approximation and are nominal; only P values < 0.05 are
f-_’% shown. ACR: American College of Rheumatology; ETN:
&% “E:' ctanercept; MDA: minimal disease activity; MTX: metho-
E 2 trexate; PASDAS: Psoriatic Arthritis Disease Activity Score;
< SE: standard error; VLDA: very low discase activity.

treatment arm in which the difference occurred. No differences
were observed between BMI categories for DAPSA, SPARCC
enthesitis score, or mNAPSI nail outcome across treatment
arms (data not shown). No significant differences were observed
between BMI categories for the PROs of HAQ-DI, PtGA,
PtGA]JP, SE-36 PCS, and SF-36 MCS with ETN monotherapy
and MTX+ETN combination therapy (Supplementary Table 3,
available with the online version of this article). For MTX mono-
therapy, no significant differences were observed between BMI
categories for PtGA, SF-36 PCS, and SF-36 MCS; however,
significant differences were observed in mean change from base-
line to week 24 in HAQ-DI score (~0.5 vs —0.3; P = 0.006,
respectively) and PtGAJP score (-24.5 vs -16.8; P = 0.03)
between patients with BMI < 30 and those with BMI > 30
(Supplementary Table 3).

Modeling analyses of outcomes between treatment arms at
week 24 stratified by BMI in patients with baseline BSA 2 3%
showed that patients had similar responses for sPGA across
the treatment arms regardless of BMI category (Figure 4A).
Analyses of outcomes between treatment arms at week 24 strat-
ified by BMI in patients with baseline BSA > 10% showed that
patients with BMI < 30 than those with BMI > 30 had a more
favorable response for sSPGA with MTX+ETN combination
therapy (Figure 4B). When compared with MTX monotherapy,
the treatment difference estimate for achieving sSPGA score of
clear or almost clear at week 24 for BMI < 30 vs BMI > 30 was

0.27 (P = 0.047) with MTX+ETN combination therapy vs 0.04
(P = 0.75) with ETN monotherapy. No differences between
BMI categories were detected for ACR20, MDA, VLDA,
PASDAS, DAPSA, SPARCC enthesitis score, or mNAPSI nail

outcome across treatment arms (data not shown).

DISCUSSION

We used the large dataset from the SEAM-PsA RCTY to
examine the potential impact of sex and BMI on response
to MTX monotherapy, ETN monotherapy, or MTX+ETN
combination therapy in patients with ecarly PsA. After 24
weeks of treatment and with the results stratified by sex (male
vs female) and BMI (< 30 vs > 30) within each treatment arm,
responses for the outcomes of ACR20, MDA, VLDA, and
PASDAS were comparable between men and women with
MTX and ETN monotherapy. With MTX+ETN combination
therapy, men had significantly better outcomes than women.
However, the response with ETN monotherapy was slightly
higher than that with MTX monotherapy for these outcomes.
As such, ETN monotherapy appears to work for both men and
women, although the magnitude of improvement is slightly
lower than that for MTX+ETN combination in men in select
outcomes. Stratified by BMI between treatment arms, patients
with BMI < 30 than those with BMI > 30 had a more favorable
response for sSPGA with MTX+ETN combination therapy vs
MTX monotherapy. No differences between the sexes or BMI
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Figure 3. Effect of MTX monotherapy, ETN monotherapy,
and MTX+ETN combination therapy on ACR20, MDA,
VLDA, PASDAS, and BSA at week 24 by BMI category
(descriptive statistics). (A) Percentage of patients achieving
ACR20, MDA, and VLDA at week 24. (B) Mean change in
PASDAS from baseline to week 24. (C) Mean percentage of
BSA improvement from baseline to week 24 in patients with
baseline BSA > 3%. (D) Mean percentage of BSA improve-
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Figure 4. Effect of MTX monotherapy, ETN monotherapy,
and MTX+ETN combination therapy on sPGA score at
week 24 by BMI category (descriptive statistics for baseline
BSA > 3% and modeling analyses for bascline BSA > 10%).
(A) Achieving an sPGA score of clear (0) or almost clear (1)
at week 24 in patients with baseline BSA > 3%. (B) Achiceving
an sPGA score of clear (0) or almost clear (1) at week 24 in
patients with baseline BSA > 10%. N = no. of patients in the
full analysis set with BSA > 3% or > 10% at baseline. The
mean differences between BMI categories were estimated
from the normal approximation. Treatment differences and
P values for comparison with MTX monotherapy were based
on logistic model adjusted for prior nonbiologic DMARD
use, baseline BMI status (kg/m% < 30 or > 30) and treat-
ment*BMI status interaction term. P values are for the treat-
ment difference in ETN arms to MTX monotherapy for
the difference of BMI < 30 vs > 30 and are nominal with
no adjustments for multiplicity. BSA: body surface area;
DMARD: disease-modifying antirheumatic drug; ETN:
etanercept; MTX: methotrexate; SE: standard error; sSPGA:
static physician global assessment.

categories were detected for some of the outcomes, including
DAPSA, SPARCC enthesitis score, mNAPSI nail outcome, or
PsO outcomes of PsO-affected BSA and sPGA across treatment
arms. No significant differences were observed between sexes
for PROs across treatment arms. No significant differences were
observed between BMI categories for the PROs across treatment
arms, except with MTX monotherapy, where patients in the
BMI < 30 category showed greater improvements in HAQ-DI
and PtGAJP scores than those in the BMI > 30 category.

A previous study reported greater baseline disease
severity in women than men, including higher tender joint
count, patient global assessment, HAQ-DI, PsA pain, and
enthesitis.?”? Further, higher efficacy overall was demonstrated
in men vs women at week 52 of treatment with secukinumab
vs ADA.? We observed similar results with MTX+ETN
combination therapy in our study, with better outcomes seen
in men for some disease measures, including ACR20, MDA,
VLDA, and PASDAS. The results from our study could partly
be explained by the fact that women had overall higher disease

activity than men at baseline with MTX+ETN combination
therapy. However, overall, the basis for the differences between
men and women in disease severity or in response to treat-
ment is not fully understood. In general, women tend to have a
higher degree of central sensitization, which may at least partly
account for the higher disease activity at baseline as well as
after treatment. Results from an earlier study® alluded to the
potential for disease activity measures with subjective elements
to be driven, at least partly, by central sensitization rather than
true differences in inflammatory disease states, implying that
the higher disease activity observed in women in our study
might not reflect the true inflammatory disease. However,
biological-based factors may also play a role in the differences
in disease severity and response to treatment between men and
women, including the difference in sex hormones and their
effects on the immune system and inflammatory responses.*
Estrogens are viewed as enhancers of immune response, and
androgens, progesterone, and glucocorticoids as natural
suppressors of immune response.”” Recent data suggest that
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estrogens may regulate the activity of regulatory T cells.* More
work is warranted to understand the factors that drive the
differences between men and women in PsA disease severity or
in treatment response.

In our analysis, differences between the 2 BMI categories
were detected mainly with ETN, either as monotherapy or in
combination with MTX. Patients with BMI < 30 generally
had better outcomes than those with BMI > 30. Results from
prior studies support the observation from our analysis that
lower BMI might be associated with more favorable outcomes
in patients with PsA. A cohort study at a single center showed
that overweight patients (BMI = 25-30) and obese patients
(BMI > 30) with PsA were less likely to achieve sustained MDA
compared with those of normal weight (BMI < 25).# In 557
patients with 36.2% classified as overweight and 35.4% classi-
fied as obese, patients in the higher BMI categories were likely to
achieve sustained MDA than those in the lowest BMI category
(overweight: odds ratio [OR] 0.66, P = 0.003; obese: OR 0.53,
P < 0.0001).”” Another study showed differential risk factors
that may drive the inflammatory process in PsA, with obesity
linked with late-onset PsO and PsA, whereas normal weight was
associated with an carlier onset of PsA.*® A study that analyzed
the frequency of obesity and occurrence of obesity-associated
factors in a cohort of patients with PsA showed that obesity is
common in psoriatic disease.”” A case series study that analyzed
the relationship between obesity and PsA showed that obesity at
age 18 years increases the risk of developing PsA.*

Other prior studies support the observation from our analysis
that both men and lower BMI might be associated with more
favorable treatment outcomes in patients with PsA. A cohort
study that investigated the effect of obesity in response to TNFi
in the DANBIO and ICEBIO registries showed that obesity was
associated with higher disease activity and seemed to diminish
response and adherence to TNFi in PsA."? Further, male gender
was strongly associated with greater TNFi treatment effective-
ness.'® A CorEvitas (formerly known as Corrona) rheumatoid
arthritis registry study showed that sex, obesity, and baseline
disease activity are important predictors of achieving remission
and/or low disease activity among patients with PsA initiating
TNFi.

Our analysis has a few limitations. The key limitation is the
generalizability of results, as the treatment-naive population
enrolled in the SEAM-PsA RCT may not reflect experiences
of typical patients with severe or moderate PsA. However, our
results are likely most relevant to patients with relatively early,
active PsA. Another limitation is the lack of a placebo group
in the SEAM-PsA trial. This is important because including
a placebo arm could help contextualize the results of this trial
with prior RCTs in PsA, as it is well known that active compar-
ator trials, without placebo, result in higher responses since all
patients have higher “expectation bias, knowing they are all
receiving active treatment.*"** However there are ethical issues
regarding prolonged placebo exposure in patients with active
disease, especially with early PsA. A further limitation is the
post hoc nature of our analysis. Additionally, even though adjust-
ments were made for differences in some baseline characteristics

in the modeling analyses (Figure 2 and Figure 4), these adjust-
ments were not made for the descriptive analyses (Figure 1 and

Figure 3). Another limitation is that our analysis did not eval-
uate whether the same effective MTX dose was achieved for men

and women or whether obese patients required a higher MTX

dose to achieve the same effect. The targeted dose per the study
protocol was 20 mg weekly, and as previously published, patients
in the MTX arms achieved and maintained a mean MTX dose
of > 18.8 mg (median 20 mg) per week."”

In conclusion, results from our analysis show significantly

more improved outcomes in men than in women for MDA and
PASDAS with MTX+ETN combination therapy. Patients with
BMI < 30 generally showed better outcomes than those with
BMI > 30, with no clear pattern regarding treatment received.

These findings suggest that contextual factors such as sex and

BMI may affect response to PsA therapy.
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