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Effect of Secukinumab on the Different  
GRAPPA-OMERACT Core Domains in Psoriatic 
Arthritis: A Pooled Analysis of 2049 Patients
Ana-Maria Orbai, Iain B. McInnes, Laura C. Coates, M. Elaine Husni, Dafna D. Gladman, 
Laure Gossec, Luminita Pricop, Olivier Chambenoit, Xiangyi Meng, and Philip J. Mease

ABSTRACT. Objective. To compare the efficacy of secukinumab with that of placebo across the updated Group for 
Research and Assessment of Psoriasis and Psoriatic Arthritis and Outcome Measures in Rheumatology 
(GRAPPA-OMERACT) individual psoriatic arthritis (PsA) core domains using pooled data from 4 
phase III PsA studies and 1 phase III ankylosing spondylitis (AS) study.

 Methods. Data were pooled from 2049 patients with PsA participating in 4 on-label phase III PsA 
studies (FUTURE 2–5), and the efficacy of each GRAPPA-OMERACT PsA core domain (muscu-
loskeletal disease activity, skin disease activity, pain, patient’s global assessment, physical func-
tion, health-related quality of life, fatigue, and systemic inflammation) was assessed using multiple 
measures and definitions specific to each domain. The MEASURE 2 study, a phase III clinical trial in 
patients with AS, was used to assess improvement in spine symptoms at Week 16.

 Results. Treatment with secukinumab demonstrated robust and consistent efficacy across all 
GRAPPA-OMERACT PsA core domains, with secukinumab 300 mg showing the greatest response 
rates across most PsA core domains compared with placebo at Week 16. Notably, among patients 
treated with secukinumab 300 mg, 34.3% and 19.5% achieved complete resolution of swollen and 
tender joint counts, respectively; 53.2% and 61.5% achieved complete resolution of enthesitis and 
dactylitis, respectively; and 33.2% achieved 100% improvement in Psoriasis Area and Severity Index 
(all p < 0.05 vs placebo); similar improvements were shown for all other core domains. 

 Conclusion. This analysis suggests that secukinumab can benefit people with PsA across the clinical 
phenotypic spectrum commonly encountered in this disease. (First Release April 1 2020; J Rheumatol 
2020;47:854–64; doi:10.3899/jrheum.190507)
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Psoriatic arthritis (PsA) is a rheumatologic disease involving 
the skin and musculoskeletal (MSK) system that affects 
about 25% of patients with psoriasis and 0.25% of people 
overall in the United States1. PsA manifests with skin and 
nail changes, peripheral joint inflammation, enthesitis, 
dactylitis, and axial involvement, either alone or in combina-
tion, resulting in pain, impaired physical function, and poor 
quality of life (QOL)2. Most clinical studies of PsA use the 
American College of Rheumatology (ACR) response criteria 
for assessing treatment efficacy, mirroring clinical trials in 
rheumatoid arthritis (RA), although notably these criteria 
consider only the peripheral joints and may underdetect 
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the true value of a given agent in an individual with PsA, 
particularly regarding disease-specific manifestations3. 
The Group for Research and Assessment of Psoriasis and 
PsA (GRAPPA), in collaboration with Outcome Measures 
in Rheumatology (OMERACT), is currently seeking to 
improve and standardize assessments that are more specific 
to PsA outcomes4.
 The PsA core domain set, initially implemented in 20065, 
was updated in 2016 by GRAPPA with the endorsement of 
OMERACT4,6 to include the perspectives of both patients 
and physicians. The updated PsA core domains, required in 
all PsA clinical trials, are MSK disease activity (arthritis, 
enthesitis, dactylitis, and spine symptoms), skin disease 
activity (psoriasis and nail psoriasis), pain, patient’s 
global assessment (PtGA), physical function, fatigue,  
health-related QOL (HRQOL), and systemic inflamma-
tion; structural damage assessment is recommended at 
least once in the development program of PsA medications 
(Figure 1)4. 
 Interleukin (IL)-17A is a proinflammatory cytokine that 
facilitates, directly and through synergism, several biolog-
ical functions resulting in joint inflammation, joint erosion 
and new bone formation, and tissue remodeling, which 
are often, but variably, seen in PsA7,8. Treatment guide-
lines recommend targeting IL-17A as a therapeutic option 

to manage PsA in multiple domains9,10. Secukinumab, a 
fully human monoclonal antibody that selectively neutral-
izes IL-17A, has been proven safe and efficacious and was 
approved in multiple countries for the treatment of PsA 
and ankylosing spondylitis (AS)11,12,13,14,15,16. Studies have 
shown that patients treated with secukinumab had sustained 
improvements across multiple clinical domains11,12.
 The aim of this posthoc analysis was to demonstrate the 
efficacy of secukinumab compared with placebo using the 
individual GRAPPA-OMERACT core domain set. Since the 
axial domain was not investigated in PsA11,12,13,14, we used 
the Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) response in the AS MEASURE 2 study15,16. To 
our knowledge, this is the first analysis to assess the response 
to a biologic therapy across each individual core domain.

MATERIALS AND METHODS
Study population. This posthoc analysis included patients with active 
PsA who participated in 4 on-label phase III clinical trials: FUTURE 2 
(N = 397), FUTURE 3 (N = 414), FUTURE 4 (N = 341), and FUTURE 
5 (N = 996)11,12,13,14. The full details of the study designs and patient 
enrollment criteria have been described previously11,12,13,14, and the trials 
are registered with ClinicalTrials.gov (FUTURE 2, NCT01752634; 
FUTURE 3, NCT01989468; FUTURE 4, NCT02294227; and FUTURE 5, 
NCT02404350). These studies were selected because they constituted the 
available data for secukinumab at the approved dose at the time this report 
was written. The FUTURE 1 study (NCT01392326) was excluded because 

Figure 1. Updated 2016 PsA core domain set. MSK disease activity includes peripheral joints, enthesitis, 
dactylitis, and spine symptoms; skin activity includes skin and nails; patient global is defined as patient- 
reported disease-related health status. The inner circle (core) includes domains that should be measured in all 
PsA randomized controlled trials and longitudinal observational studies. The middle circle includes domains 
that are important but may not be feasible to assess in all randomized controlled trials and longitudinal obser-
vational studies. The outer circle, or research agenda, includes domains that may be important but need further 
study. Reproduced from Orbai AM, et al. Ann Rheum Dis 2017;76:673-80, copyright 2017, with permission 
from BMJ Publishing Group Ltd. MSK: musculoskeletal; PsA: psoriatic arthritis.
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the intravenous loading dose is not approved for the treatment of PsA. All 4 
of the included studies had a secukinumab 150 mg subcutaneous load arm. 
FUTURE 2, 3, and 5 included a secukinumab 300 mg subcutaneous load 
arm, and the FUTURE 4 and 5 studies each had a secukinumab 150 mg 
no-load arm. All studies had a primary endpoint of a 20% improvement in 
ACR criteria (ACR20) at Week 16 or later and demonstrated a statistically 
significant higher proportion of patients achieving an ACR20 response in 
the secukinumab 150 mg and 300 mg groups than in the placebo group. 
Data were pooled according to the following treatment groups: secuki-
numab 150 mg without loading administered at baseline and then every 
4 weeks; secukinumab 150 mg or 300 mg with loading dose administered 
at baseline and weeks 1, 2, 3, and 4, followed by treatment every 4 weeks; 
or placebo until the end of the 16-week double-blind placebo-controlled 
period. 
 Because axial disease was not assessed in the FUTURE clinical trials, 
the MEASURE 2 study was used for hypothesis generation to assess the 
spine domain. In this phase III clinical trial, 72 patients with AS received 
secukinumab 150 mg administered at baseline and weeks 1, 2, 3, and 4, 
followed by treatment every 4 weeks, and 74 patients received placebo over 
a 16-week period15,16. The full details of the study design and patient enroll-
ment criteria have been described previously, and the trial is registered with 
ClinicalTrials.gov (NCT01649375)15.
 All included studies were approved by each central institutional 
review board (IRB; FUTURE 2 approving board: Copernicus Group IRB, 
date of approval: January 17, 2013, Copernicus IRB Tracking number: 
NOV2-12-439; FUTURE 3 approving board: Quorum IRB, date of 
approval: February 4, 2014; FUTURE 4 approving board: Chesapeake 
IRB, date of approval: December 12, 2014; FUTURE 5 approving board: 
Chesapeake IRB, date of approval: June 11, 2015; MEASURE 2 approving 
board: Copernicus Group IRB, date of approval: August 20, 2012, 
Copernicus IRB Tracking number: NOV2-12-263). Approval was also 
obtained from the ethics review boards of each additional center that partic-
ipated in the individual studies. Written informed consent was obtained 
from all participants before study inclusion.
Outcomes and assessments. The efficacy of secukinumab in all domains 
of the updated GRAPPA-OMERACT PsA core domain set was evalu-
ated at Week 16 using multiple instruments recorded in published clin-
ical trials. MSK disease activity and Psoriasis Area and Severity Index 
(PASI) scores were evaluated using nonresponder imputation for missing 
data, and other outcomes were evaluated using as-observed data (Table 
1). Efficacy for MSK disease activity subdomains (arthritis, enthesitis, 
dactylitis) was assessed using ≥ 50% improvement and complete resolution 
(100%) in swollen joint count in 66 joints (SJC66), tender joint count in 
68 joints (TJC68), Leeds Enthesitis Index17, and Leeds Dactylitis Index18. 
Efficacy for skin disease activity was assessed using ≥ 75% improvement 
(PASI75) and complete resolution (PASI100), 75% improvement in the 
modified Nail Psoriasis Severity Index (mNAPSI75), and Investigator’s 
Global Assessment (IGA) modified 2011 scores of 0 or 1 (clear or almost 
clear)19. Efficacy for patient-reported outcomes was assessed as follows: 
for pain and PtGA by the mean change from baseline using a 100-mm 
visual analog scale (VAS) and achievement of a ≥ 30% improvement in 
VAS scores; for physical function by mean change from baseline in the 
Health Assessment Questionnaire–Disability Index (HAQ-DI; scale, 0–3) 
and by achievement of the recalculated minimal clinically important 
difference (MCID) of ≥ 0.35 in PsA20,21; for HRQOL using the MCID of  
≥ 2.5 in the raw Medical Outcomes Study Short Form-36 (SF-36) health 
survey physical component summary (PCS) and SF-36 mental component 
summary (MCS) scores established and used in RA22,23,24,25, and the mean 
change from baseline in the PsA quality of life (PsAQOL; scale 0–20) and 
Dermatology Life Quality Index (DLQI; scale 0–30)26,27; and for fatigue 
using the mean change from baseline in the Functional Assessment of 
Chronic Illness Therapy–Fatigue (FACIT-Fatigue; scale 0–52) scores and 
achievement of the FACIT-Fatigue response, defined as a change from 
baseline of ≥ 3.54,28. Efficacy for overall activity impairment was assessed 
by the mean change from baseline in the respective Work Productivity and 

Activity Impairment Questionnaire: General Health (WPAI:GH) domain. 
Efficacy for structural damage was evaluated by the achievement of no 
structural progression at Week 24, defined as a change from baseline in van 
der Heijde–modified total Sharp score (vdH-mTSS) of ≤ 0.514. Efficacy 
for systematic inflammation was evaluated by the resolution of elevated 
C-reactive protein (CRP) levels at Week 16, defined as achievement of 
≤ 10 mg/l among patients with CRP > 10 mg/l at baseline. Efficacy for 
improvements in spine symptoms was assessed at Week 16 in patients with 
AS who were enrolled in MEASURE 2 and included mean change from 
baseline and achievement of a 20% improvement and adequately controlled 
disease (defined as a score of < 4) in the BASDAI and achievement of 
a 40% improvement in Assessment in SpondyloArthritis international 
Society response criteria (ASAS40)15.
Data analysis. Responses in individual core domains allowed for a gran-
ular view of secukinumab efficacy at the primary efficacy endpoint of 16 
weeks, at approved doses. In this posthoc analysis, thresholds for mean-
ingful improvement were defined previously for several outcome measures. 
Where meaningful improvement was defined for an outcome measure, 
that threshold was used. Where meaningful improvement was unknown, 
a threshold was selected that was judged to be significant based on current 
measures in use in clinical trials (e.g., a 50–75% improvement) or the least 
squares mean change from baseline. For MSK disease activity subdomains 
and skin disease activity, responses corresponding to complete resolution 
(100% improvement) are also shown. All p values were for hypothesis 
generation. No adjustment was made for multiple comparisons.

RESULTS
Baseline characteristics. This pooled analysis included 
2049 patients from the FUTURE 2, 3, 4, and 5 studies, of 
whom 461 received secukinumab 300 mg, 572 received 
secukinumab 150 mg, 335 received secukinumab 150 mg no 
load, and 681 received placebo. The pooled baseline demo-
graphics and disease characteristics were broadly similar 
in all treatment groups (Table 2). A mixed population of 
biologic-naive patients and those not responding adequately 
to tumor necrosis factor inhibitors (secukinumab 300 mg, 
31.5%; secukinumab 150 mg, 30.2%; secukinumab 150 
mg no load, 27.2%; placebo, 30.0%) were enrolled in the 
studies. 
Efficacy of secukinumab across GRAPPA-OMERACT PsA 
inner circle core domains. Across the MSK disease activity 
domain, patients treated with secukinumab 300 mg achieved 
the greatest response rates, followed by secukinumab 150 mg 
and secukinumab 150 mg no load, all of which were signifi-
cantly higher than placebo (Figure 2). A ≥ 50% improve-
ment in SJC66 was seen in 68.8% of patients who received 
secukinumab 300 mg, 62.1% of patients who received 
secukinumab 150 mg, 59.4% of patients who received 
secukinumab 150 mg no load, and 39.4% of patients who 
received placebo at Week 16 (all p vs placebo < 0.0001). 
Comparable results were also seen in TJC68 in all groups at 
Week 16, with the greatest number of patients demonstrating 
improvements in the secukinumab 300 mg group; complete 
resolution of arthritis, as assessed by 100% improvement in 
SJC66 and TJC68, was observed in 34.3% and 19.5% of 
patients who received secukinumab 300 mg (Figure 2A). 
Further, 53.2% of patients who received secukinumab 300 
mg, 44.4% of patients who received secukinumab 150 mg, 
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and 41.0% of patients who received secukinumab 150 mg no 
load achieved complete resolution of enthesitis versus 29.0% 
of patients who received placebo (all p vs placebo < 0.05; 
Figure 2B). Similarly, complete resolution of dactylitis was 
observed in 61.5% of patients who received secukinumab 
300 mg, 52.1% of patients who received secukinumab 150 
mg, and 52.5% of patients who received secukinumab 150 
mg no load versus 32.9% of patients who received placebo 
(all p vs placebo < 0.05; Figure 2B).
 Similar results were also seen in the skin disease activity 
domain, with patients who received secukinumab 300 mg 
demonstrating the greatest response rates across all skin 
and nail measurements. Complete resolution of psoriasis 

(PASI100) and achievement of clear/almost clear skin (IGA 
0/1) by Week 16 was observed in 33.2% and 52.3% of 
patients in the secukinumab 300 mg group, respectively 
(Figure 2C).
 In the analysis of the spine symptoms component of the 
MSK disease activity domain using data from patients with 
AS in the MEASURE 2 study, secukinumab 150 mg demon-
strated greater improvements than placebo in all 3 BASDAI 
measures [mean change from baseline: –2.19 vs –0.85,  
p < 0.001; 20% improvement: 71.6% vs 37.5%, p < 0.0001; 
and adequately controlled disease (score < 4): 46.3% vs 
18.8%, p = 0.0008] and in achievement of ASAS40 response 
(36.1% vs 10.8%; p = 0.0003; Figure 2D; Appendix 1).

Table 1. PsA outcome measures and prespecified endpoints for resolution and improvement.

Domain Measure

Inner Circle (core) Domains (should be measured in all PsA clinical trials) 
Musculoskeletal disease activity (arthritis, enthesitis, dactylitis) No. (%) of patients achieving ≥ 50% improvement in SJC66, TJC68, 
  LEI, and LDI
  No. (%) of patients achieving complete resolution in SJC66, TJC68, 
  LEI, and LDI
Skin disease activity No. (%) of patients achieving PASI100 or PASI75
  No. (%) of patients achieving IGA 0/1 (clear/almost clear)
  No. (%) of patients achieving mNAPSI75
Spine symptoms (MEASURE 2; hypothesis-generating data from patients 
with AS) Mean change from baseline in BASDAI
  No. (%) of patients achieving 20% improvement in BASDAI
  No. (%) of patients achieving inactive disease (BASDAI < 4)
  No. (%) of patients achieving ASAS40 response
Pain LSM change from baseline in pain VAS (scale, 0–100)
  No. (%) of patients with ≥ 30% improvement in pain VAS
Patient’s global assessment LSM change from baseline in patient global assessment (scale, 0–100)
  No. (%) of patients with ≥ 30% improvement in patient global 
  assessment VAS
Physical function Least squares mean change from baseline in HAQ-DI (scale 0–3)
  No. (%) of patients achieving MCID of ≥ 0.35 in the HAQ-DI
HRQOL No. (%) of patients achieving MCID of ≥ 2.5 in the SF-36 PCS and 
  SF-36 MCS
  LSM change from baseline in PsAQOL (scale 0–20)
  LSM change from baseline in DLQI (scale 0–30)
Fatigue LSM change from baseline in FACIT-Fatigue score (scale 0–52)

  No. (%) of patients with ≥ 3.5-point improvement in FACIT-Fatigue 
  score (responder)

Systemic inflammation No. (%) of patients achieving resolution of elevated CRP levels (≤ 10 mg/l) 
  among patients with baseline CRP > 10 mg/l

Middle Circle Domains (important but not required in all PsA clinical trials) 
Participation LSM change from baseline in WPAI:GH (% impairment)
Structural damage No. (%) of patients without structural progression (change from baseline 
  vdH-mTSS of ≤ 0.5)

AS: ankylosing spondylitis; ASAS40: 40% improvement in Assessment in SpondyloArthritis international Society response criteria; BASDAI: Bath AS 
Disease Activity Index; CRP: C-reactive protein; DLQI: Dermatology Life Quality Index; FACIT-Fatigue: Functional Assessment of Chronic Illness  
Therapy–Fatigue; HAQ-DI: Health Assessment Questionnaire–Disability Index; HRQOL: health-related quality of life; IGA: Investigator’s Global Assessment 
modified 2011; LDI: Leeds Dactylitis Index; LEI: Leeds Enthesitis Index; LSM: least squares mean; MCID: minimal clinically important difference;  
MCS: mental component summary; mNAPSI75: 75% improvement in the modified Nail Psoriasis Severity Index; PASI75/100: 75%/100% improvement in 
the Psoriasis Area and Severity Index; PCS: physical component summary; PsA: psoriatic arthritis; PsAQOL: PsA-specific quality of life; SF-36: Medical 
Outcomes Study Short Form-36 health survey; SJC66: swollen joint count based on 66 joints; TJC68: tender joint count based on 68 joints; VAS: 100-mm 
visual analog scale; vdH-mTSS: van der Heijde–modified total Sharp score; WPAI:GH: Work Productivity and Activity Impairment Questionnaire: General 
Health.
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 Significant improvement was seen in all secukinumab 
dose groups across the pain, PtGA, and physical function 
domains (Figure 3A; Appendix 1). Patients who received 
secukinumab 300 mg (53.4%), secukinumab 150 mg 
(50.2%), and secukinumab 150 mg no load (50.4%) were all 
significantly more likely to achieve a ≥ 30% improvement in 
pain VAS scores versus those who received placebo (28.6%; 
all p vs placebo < 0.001). Patients who received secuki-
numab 300 mg also had the greatest mean change from base-
line (–19.75) in the PsA pain domain compared with placebo 
(−4.46), though significant improvements vs placebo were 
also observed for secukinumab 150 mg (–15.94) and 
secukinumab 150 mg no load (–15.44; all p vs placebo  
< 0.0001; Appendix 1). Similarly, patients who received 
secukinumab 300 mg (54.0%), secukinumab 150 mg 
(49.5%), and secukinumab 150 mg no load (45.7%) were all 
significantly more likely to achieve a ≥ 30% improvement 
in PtGA from baseline versus those who received placebo 
(28.0%; all p vs placebo < 0.001). In addition, 57.1% of 
patients who received secukinumab 300 mg, 51.3% of 
patients who received secukinumab 150 mg no load, and 

49.2% of patients who received secukinumab 150 mg had 
clinically meaningful improvement in HAQ-DI ≥ 0.35, 
compared with 33.2% of patients who received placebo 
(all p values vs placebo were p < 0.003). The greatest mean 
change from baseline in PtGA and HAQ-DI was also seen in 
patients who received secukinumab 300 mg (Appendix 1).
 Regarding HRQOL, the percentage of patients who 
achieved an MCID in SF-36 PCS and SF-36 MCS (improve-
ment ≥ 2.5 points) was similar across all 3 secukinumab 
groups (range 48.4–65.9%), and all groups were signifi-
cantly more likely to achieve HRQOL responses than the 
placebo group (range 40.4–42.0%; all p values vs placebo 
< 0.005; Figure 3B). Similar results were seen in the mean 
change from baseline for PsAQOL (Appendix 1). In addi-
tion, patients who received secukinumab 300 mg had the 
greatest mean change from baseline (–7.11) in the DLQI 
score, though patients who received secukinumab 150 mg 
(–6.57) and secukinumab 150 mg no load (–6.29) also had 
significantly greater changes from baseline compared with 
placebo (–2.14; all p vs placebo < 0.0001; Appendix 1). 
 Improvement was also seen in all secukinumab dose 

Table 2. Pooled baseline characteristics of patients in the FUTURE 2, 3, 4, and 5 trials.

Characteristics Secukinumab  Secukinumab  Secukinumab  Placebo, 
  300 mg, n = 461 150 mg, n = 572 150 mg No Load, n = 335 n = 681

Age, yrs, mean (SD) 48.6 (12.78) 48.4 (12.28) 49.3 (11.81) 49.3 (12.27)
Female, n (%) 235 (51.0) 298 (52.1) 164 (49.0) 377 (55.4)
Race, n (%)    
 White 412 (89.4) 512 (89.5) 293 (87.5) 615 (90.3)
 Asian 29 (6.3) 38 (6.6) 27 (8.1) 38 (5.6)
 Black or African American 2 (0.4) 0 0 5 (0.7)
 American Indian or Alaskan Native 1 (0.2) 5 (0.9) 6 (1.8) 2 (0.3)
 Hawaiian Native or other Pacific Islander 0 1 (0.2) 0 0
 Unknown 0 0 2 (0.6) 2 (0.3)
 Other 17 (3.7) 16 (2.8) 7 (2.1) 19 (2.8)
BMI, kg/m2, mean (SD) 29.3 (5.91) 29.8 (6.34) 29.5 (6.38) 29.4 (6.13)
TNF-IR, n (%) 145 (31.5) 173 (30.2) 91 (27.2) 204 (30.0)
Time since PsA diagnosis, yrs, mean (SD)  7.33 (8.44) 6.70 (7.71) 6.05 (6.70) 6.78 (7.45)
TJC68, mean (SD) 18.2 (13.07) 20.0 (14.79) 18.9 (14.21) 19.3 (14.07)
SJC66, mean (SD) 9.1 (6.66) 10.5 (8.65) 10.4 (8.74) 10.1 (8.46)
Presence of enthesitis, n (%) 284 (61.6) 374 (65.4) 195 (58.2) 431 (63.3)
Presence of dactylitis, n (%) 174 (37.7) 188 (32.9) 141 (42.1) 231 (33.9)
PASI score (0–72), mean (SD) 11.2 (8.8) 12.1 (10.8) 11.9 (11.1) 11.0 (9.3)
DAS28-CRP, mean (SD) 4.56 (1.03) 4.69 (1.07) 4.56 (1.07) 4.62 (1.07)
DAS28-ESR, mean (SD) 5.00 (1.20) 5.11 (1.23) 4.95 (1.18) 5.07 (1.22)
PGA, mean (SD) 54.2 (18.07) 56.5 (17.59) 56.2 (18.57) 54.5 (18.71)
PsA pain (VAS 0–100), mean (SD) 54.5 (23.38) 56.1 (22.12) 54.4 (23.49) 54.2 (23.41)
PtGA, mean (SD) 57.7 (21.51) 58.2 (21.82) 56.3 (22.75) 56.6 (21.22)
HAQ-DI, mean (SD) 1.19 (0.64) 1.21 (0.63) 1.20 (0.67) 1.23 (0.63)
SF-36 PCS, mean (SD) 37.7 (8.2) 37.2 (8.2) 37.1 (8.9) 36.8 (8.4)
SF-36 MCS, mean (SD) 44.1 (11.7) 42.7 (11.1) 44.4 (10.8) 43.9 (11.2)
FACIT-Fatigue, mean (SD) 29.99 (11.78) 28.54 (11.63) 30.03 (11.74) 29.38 (11.02)
CRP > 10 mg/l, n (%) 115 (24.9) 141 (24.7) 78 (23.3) 167 (24.5)

BMI: body mass index; CRP: C-reactive protein; DAS28: 28-joint count Disease Activity Score; ESR: erythrocyte sedimentation rate; FACIT-Fatigue: 
Functional Assessment of Chronic Illness Therapy–Fatigue; HAQ-DI: Health Assessment Questionnaire–Disability Index; MCS: mental component summary; 
PASI: Psoriasis Area and Severity Index; PCS: physical component summary; PGA: physician’s global assessment; PsA: psoriatic arthritis; PtGA: patient’s 
global assessment; SF-36: Medical Outcomes Study Short Form-36 health survey; SJC66: swollen joint count based on 66 joints; TJC68: tender joint count 
based on 68 joints; TNF-IR: tumor necrosis factor inadequate responder; VAS: visual analog scale.
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groups across the fatigue domain, with the secukinumab 
300-mg dose group demonstrating the greatest improvement 
in the FACIT-Fatigue mean change from baseline; although, 
the FACIT-Fatigue responder data (i.e., the proportion of 
patients with a ≥ 3.5-point change from baseline) showed 
that both 150-mg dose groups had a numerically higher 
proportion of patients who achieved a response than the 
300-mg group (Figure 3B; Appendix 1). For the systemic 
inflammation domain, resolution of elevated CRP levels 
among patients with baseline CRP > 10 mg/l was observed 
in 74.8% of patients in the secukinumab 300-mg group, 
69.3% of patients in the secukinumab 150-mg no load 
group, 64.2% of patients in the secukinumab 150-mg group, 
and 35.7% of patients in the placebo group (all p vs placebo 
< 0.0001; Figure 3B).
Efficacy of secukinumab across GRAPPA-OMERACT PsA 
middle circle domains. Within the middle circle domains, 
the secukinumab 300 mg (–13.98%), secukinumab 150 mg 
(–10.85), and 150 mg no-load (−13.39%) groups had signifi-
cantly greater improvements from baseline, as assessed 
by the WPAI:GH domain of overall activity impairment, 
compared with placebo (–4.62%; all p vs placebo < 0.0001; 
Figure 4A). In FUTURE 5, there was no structural progres-
sion at Week 24 in 88.0% of patients who received secuki-
numab 300 mg (p vs placebo < 0.0001), 83.8% of patients 
who received secukinumab 150 mg no load (p vs placebo  
= 0.0053), 79.8% of patients who received secukinumab 
150 mg, and 73.6% of patients in the placebo group 
(Figure 4B).

DISCUSSION
Psoriatic disease affects not only joints but also the entheses, 
digits, spine, skin, and nails, leading to heterogeneous clin-
ical phenotypes. The pain, disability, and fatigue associated 
with PsA significantly affect QOL2.
 Owing to the characteristics of the disease, assessment 
of PsA is complex. Clinical trials, to be both feasible and 
informative, have to balance parsimony and comprehen-
siveness in their assessment of treatment efficacy. The ACR 
response indices do not address all domains of PsA; as a 
result, there has been insufficient granularity to support 
PsA-specific effects, which has led to the addition of 
disease-specific endpoints such as psoriasis, enthesitis, and 
dactylitis, and disease-specific HRQOL. Composite indices 
developed by the GRAPPA-OMERACT group through 
consensus between PsA experts pooled different PsA core 
domains from patients’ and physicians’ perspectives, which 

can comprehensively illustrate the efficacy of treatments4; 
however, this is a core domain set and not a core instrument 
set, with the latter currently in development. Therefore, in 
our study, we used the instruments recorded in development 
in clinical trials that reflect the PsA core domains to better 
understand individual PsA domain responses to secuki-
numab treatment at various stringency thresholds, including 
resolution of MSK and skin disease.
 The IL-17A pathway plays a key role in the pathogenesis 
of all manifestations observed in PsA. In patients with PsA, 
increased levels of cells that produce IL-17A, which have 
been shown to correlate with measures of disease activity 
and structural damage, are seen in the circulation, joints, and 
skin plaques29. Secukinumab is a human immunoglobulin G1 
monoclonal antibody that selectivity binds to and neutral-
izes IL-17A and has shown significant efficacy in a number 
of immune-mediated inflammatory diseases, including PsA 
and AS11,12,13,14,15,16. Pathogenesis studies have shown differ-
ential cytokine pathway expression across tissues, and it is 
important that the effect of a given mechanism of action 
is considered across discrete tissues and disease activity 
domains7. 
 This posthoc analysis examined pooled data from 4 
phase III studies of secukinumab for the treatment of PsA 
[FUTURE 2 (N = 397), FUTURE 3 (N = 414), FUTURE 4 
(N = 341), and FUTURE 5 (N = 996)]11,12,13,14. Individually, 
these studies have shown that treatment with secukinumab 
leads to significantly higher ACR20 response rates at Week 
16 compared with placebo. However, this pooled anal-
ysis used multiple instruments to assess the heterogeneous 
features of PsA observed in clinical practice, demonstrating 
that secukinumab resulted in robust efficacy across all 
GRAPPA-OMERACT PsA core domains including reso-
lution of arthritis (i.e., swollen and tender joint counts, 
dactylitis, and enthesitis). Overall, treatment with secu- 
kinumab showed statistically significant efficacy across 
all PsA core domains compared with placebo at Week 16 
(Week 24 for structural damage), with secukinumab 300 
mg showing numerically the greatest efficacy across most 
domains. Among patients who received secukinumab 300 
mg, > 50% achieved complete resolution of enthesitis, 
and > 60% achieved complete resolution of dactylitis at  
Week 16.
 In addition, this analysis examined improvements in spine 
symptoms domain at Week 16 in patients in the MEASURE 
2 study. These data showed significant improvements in 
patients treated with secukinumab 150 mg compared with 

Figure 2. Percentage of patients with improvement across the musculoskeletal disease activity domain regarding (A) arthritis and (B) enthesitis and dactylitis; 
(C) percentage of patents with skin and nail responses at Week 16; and (D) improvement in spinal symptoms at Week 16 among patients with ankylosing 
spondylitis in MEASURE 2. * p < 0.05 vs placebo. a Among patients with enthesitis or dactylitis at baseline only. b Among patients with BSA ≥ 3% at baseline. 
c Among patients with nail involvement at baseline. ASAS40: 40% improvement in Assessment in SpondyloArthritis international Society response criteria; 
BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BSA: body surface area; IGA: Investigator’s Global Assessment modified 2011; LDI: Leeds 
Dactylitis Index; LEI: Leeds Enthesitis Index; mNAPSI75: 75% improvement in the modified Nail Psoriasis Severity Index; PASI75/100: 75%/100% improve-
ment in the Psoriasis Area and Severity Index; SJC66: swollen joint count based on 66 joints; TJC68: tender joint count based on 68 joints.
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Figure 3. Percentage of patients with (A) meaningful improvement across pain, patient global, and physical function domains; and (B) improvement at MCID 
levels across HRQOL, fatigue, and systemic inflammation domains at Week 16. * p < 0.05 vs placebo. a Among patients with CRP > 10 mg/l at baseline.  
CRP: C-reactive protein; FACIT-Fatigue: Functional Assessment of Chronic Illness–Fatigue; HAQ-DI: Health Assessment Questionnaire–Disability 
Index; MCID: minimal clinically important difference; MCS: mental component summary; PCS: physical component summary; PsA: psoriatic arthritis;  
SF-36: Medical Outcomes Study Short Form-36 health survey; VAS: 100-mm visual analog scale; HRQOL: health-related quality of life.
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those treated with placebo. We acknowledge that data from 
patients with AS in MEASURE 2 may not be fully represen-
tative of data from patients with axial PsA; however, these 
results are helpful for the purpose of hypothesis generation 
in the absence of existing axial data in PsA. A forthcoming 
study (MAXIMISE; NCT02721966) will provide results 
on the efficacy and safety of secukinumab in patients with 
active PsA with axial skeletal involvement. Topline data 
showed that ASAS20 response rates were significantly 
higher among patients treated with secukinumab 300 mg 
or 150 mg compared with placebo (63.1% and 66.3% vs 
31.3%; p < 0.0001)30.
 This analysis indicates that secukinumab improves 
all pathophysiological disease manifestations and QOL 
of patients with active PsA as demonstrated using the 
GRAPPA-OMERACT PsA core domain set, in addition 
to already-demonstrated efficacy based on ACR response 
criteria. The core domain set is important for its content 
validity to both patients and physicians, and in a disease as 
complex and heterogeneous as PsA, the core set can serve 
as the reference point to illustrate the spectrum of disease 
and response to treatment for individuals31. These results 
demonstrate the added value of secukinumab in improving 
both disease manifestations and QOL of patients with PsA 
using the PsA core domain set.
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APPENDIX 1. Additional pooled efficacy results across GRAPPA-OMERACT PsA core domains (continuous measures). 

Improvement in Patients with PsA at Week 16 in FUTURE Trialsa

 

Select PsA  Measures and Improvement  Secukinumab Secukinumab Secukinumab Placebo, 
Core Domains Definitions  300 mg, n = 461 150 mg, n = 572  150 mg No Load, n = 335 n = 681

Pain PsA pain, mean change from BL (SE)b,c −19.75 (1.11), n = 440 −15.94 (0.98), n = 545 −15.44 (1.32), n = 320 −4.46 (0.93), n = 616
PtGA Patient global assessment, mean −20.04 (1.11), n = 440 −15.92 (0.98), n = 545 −14.60 (1.33), n = 320 −5.31 (0.93), n = 616
 change from BL (SE)b,c

Physical function HAQ-DI, mean change  −0.48 (0.02), n = 438 −0.36 (0.02), n = 544 −0.40 (0.03), n = 320 −0.16 (0.02), n = 615
 from BL (SE)b

HRQOL PsAQOL, mean change from BLb −3.65, n = 443 −3.26, n = 548 −3.16, n = 319 −1.20, n = 622
 DLQI, mean change from BLb,c −7.11, n = 273 −6.57, n = 166 −6.29, n = 339 −2.14, n = 356
Fatigue FACIT-Fatigue, mean change from BLb,c 6.21, n = 442 5.26, n = 546 5.42, n = 319 1.79, n = 621

Improvement in Patients with Ankylosing Spondylitis at Week 16 in MEASURE 2a,d

 
  Secukinumab 150 mg, n = 72 Placebo, n = 74 
Spine symptoms BASDAI, mean change  −2.19 (0.25) −0.85 (0.25)
 from BL (SD) 

a All p values vs placebo were p < 0.05. All p values were for hypothesis generation. No adjustment was made for multiple comparisons. b Least squares 
mean change from BL; n is the number of patients with measures at both BL and Week 16 visit. c No MCID has been defined in PsA. d Baeten D, et al. 
N Engl J Med 2015;373:2534-48. BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BL: baseline; DLQI: Dermatology Life Quality Index;  
FACIT-Fatigue: Functional Assessment of Chronic Illness Therapy–Fatigue scale; GRAPPA: Group for Research and Assessment of Psoriasis and Psoriatic Arthritis;  
HAQ-DI: Health Assessment Questionnaire–Disability Index; HRQOL: health-related quality of life; OMERACT: Outcome Measures in Rheumatology; 
PsA: psoriatic arthritis; PsAQOL: PsA-specific quality of life; PtGA: patient’s global assessment; SE: standard error; MCID: minimal clinically important 
difference.
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