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ABSTRACT
Objectives To evaluate the efficacy through 52 weeks 
of guselkumab, an interleukin 23- p19 subunit inhibitor, 
in subgroups of pooled psoriatic arthritis (PsA) patients 
from the DISCOVER- 1 and DISCOVER- 2 trials defined by 
baseline patient characteristics.
Methods Adults with active PsA despite standard 
therapies were enrolled in DISCOVER- 1 (≥3 swollen and ≥3 
tender joints, C reactive protein (CRP) level ≥0.3 mg/
dL) and DISCOVER- 2 (≥5 swollen and ≥5 tender 
joints, CRP ≥0.6 mg/dL, biological- naïve). Randomised 
patients received 100 mg guselkumab at weeks 0, 4, 
and then every 4 or 8 weeks (Q4W/Q8W) or placebo. 
Guselkumab effects on joint (ACR20/50/70), skin (IGA 
0/1, IGA 0), patient- reported outcome (Health Assessment 
Questionnaire Disability Index/Functional Assessment 
of Chronic Illness Therapy- Fatigue) and disease severity 
(minimal disease activity/PsA Disease Activity Score low 
disease activity) endpoints were evaluated by patient 
sex, body mass index, PsA duration, swollen/tender 
joint counts, CRP level, percent body surface area with 
psoriasis, Psoriasis Area and Severity Index score, and 
conventional synthetic disease- modifying antirheumatic 
drug use at baseline.
Results Baseline patients characteristics in DISCOVER- 1 
(N=381) and DISCOVER- 2 (N=739) were well balanced 
across randomised groups. At week 24, 62% (232/373) 
and 60% (225/375), respectively, of guselkumab 
Q4W- treated and Q8W- treated patients pooled across 
DISCOVER- 1 and DISCOVER- 2 achieved the primary 
endpoint of ACR20 response versus 29% (109/372) of 
placebo- treated patients. Guselkumab treatment effect at 
week 24 was observed across patient subgroups. Within 
each patient subgroup, response rates across all disease 
domains were sustained or increased at week 52 with both 
guselkumab regimens.

Conclusions Guselkumab Q4W and Q8W resulted in 
robust and sustained improvements in PsA signs and 
symptoms consistently in subgroups of patients defined by 
diverse baseline characteristics.
Trial registration numbers NCT03162796, 
NCT03158285.

Key messages

What is already known about this subject?
 ► In the phase III, randomised, placebo- controlled 
studies, DISCOVER- 1 and DISCOVER- 2, the selective 
interleukin 23 inhibitor guselkumab demonstrated 
efficacy in improving the signs and symptoms of 
adults with active psoriatic arthritis (PsA) at week 
24, and response rates were maintained or in-
creased through week 52.

What does this study add?
 ► Guselkumab demonstrated superior efficacy versus 
placebo at week 24 across all PsA disease domains 
evaluated, regardless of baseline patient demo-
graphics, disease characteristics or medication 
use. Guselkumab also provided sustained or further 
improvements in each of these domains within the 
varied patient subgroups.

How might this impact on clinical practice or 
further developments?

 ► These data indicate that a diverse population of 
patients with PsA can achieve meaningful improve-
ments across disease domains with the use of 
guselkumab and may see further decreases in dis-
ease burden beyond week 24.
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INTRODUCTION
Psoriatic arthritis (PsA) is a chronic, inflammatory 
disorder associated with peripheral joint inflammation, 
enthesitis, dactylitis, cutaneous nail involvement and 
fatigue. The heterogeneous nature of PsA demands 
individualised and targeted treatment based on specific 
clinical manifestations, symptom severity and comor-
bidities.1–3 For patients who have active disease despite 
conventional therapies, biologicals offer greater control 
of PsA symptoms1 2; however, a substantial proportion 
of patients experience loss of response over time or are 
intolerant to certain biologicals. Drug tolerability, safety, 
patient satisfaction and efficacy influence treatment 
persistence,4 with lack of benefit being a common reason 
for switching biologicals.5 Persistent use of biological 
therapies, which in considerable numbers of patients 
is driven by treatment efficacy, is associated with better 
patient outcomes.

Guselkumab (Janssen Biotech Inc, Horsham, Penn-
sylvania, USA) is a human monoclonal antibody that 
selectively inhibits interleukin (IL)- 23 by binding the 
cytokine’s p19 subunit. Guselkumab is the first IL- 23 
inhibitor approved to treat adults with moderate- to- severe 
plaque psoriasis (PsO) and active PsA.6 7 Guselkumab 
100 mg administered at week 0, week 4 and every 4 or 8 
weeks (Q4W or Q8W) significantly improved PsA signs 
and symptoms with an acceptable safety profile through 
weeks 24 and 52 in two phase III, double- blind, placebo- 
controlled trials conducted in patients with active PsA 
(DISCOVER- 18 9 and DISCOVER- 210 11). Treatment effect 
was maintained through up to 2 years in DISCOVER- 2.12 
Adverse events were generally consistent with those seen 
in patients with PsO receiving guselkumab 100 mg Q8W 
for up to 5 years.13 14

Several patient- specific factors influence treatment 
response and persistence. In a prior analysis of patients 
with PsA receiving tumour necrosis factor inhibitors 
(TNFi) and enrolled in the DANBIO registry, obesity 
was associated with higher disease activity and lower 
levels of treatment response and persistence.15 A similar 
effect of decreased efficacy in obese patients with PsA 
was observed in post- hoc analyses from two phase III 
studies of the Janus kinase (JAK) inhibitor, tofacinitib.16 
Patient sex also correlates with treatment persistence,17–19 
as does inadequate response to biologicals, with the use 
of each subsequent biological yielding successively lower 
rates of drug persistence.17 19–21 However, the difficult- to- 
treat inadequate responder subpopulation may initially 
experience greater efficacy responses by switching to an 
alternative biological following failure of ≥1 TNFi.22 An 
understanding of treatment response to available biolog-
icals based on patient characteristics is of practical impor-
tance. We therefore undertook the current analysis to 
gain a better understanding of the efficacy of guselkumab 
across subgroups of patients with PsA with variable demo-
graphics and baseline disease characteristics, which may 
help clinicians optimise treatment to individual patients.

In patients with PsO, guselkumab Q8W has demon-
strated consistent efficacy across different baseline 
subgroups including sex, body mass index (BMI) and 
previous use of biologicals.23 In the current post- hoc anal-
yses of pooled DISCOVER- 1 and DISCOVER- 2 patients, 
we assessed the effect of guselkumab versus placebo at 
week 24 across multiple PsA domains, as well as mainte-
nance of responses through 1 year of guselkumab treat-
ment, in subgroups of patients with PsA defined by their 
baseline demographics, disease characteristics, and PsA 
medication use.

METHODS
Study design
Details of the randomised, double- blind, phase III 
DISCOVER- 1 and DISCOVER- 2 trials have been 
reported.8 10 Briefly, adults with active PsA who had inad-
equate responses to standard therapies were randomised 
1:1:1 to receive subcutaneous injections of guselkumab 
100 mg at weeks 0, 4 and then Q4W; guselkumab 100 mg 
at weeks 0, 4, and then Q8W; or placebo Q4W with cross-
over to guselkumab Q4W at week 24. Stable doses of non- 
steroidal anti- inflammatory drugs (NSAIDs), oral corti-
costeroids and selected conventional synthetic disease- 
modifying antirheumatic drugs (csDMARDs) were 
permitted. At week 16, patients with <5% improvement 
in both tender and swollen joint counts (TJC/SJC) were 
permitted early escape and had the option to initiate or 
increase allowed concomitant PsA medications. Treat-
ment continued through week 48 (DISCOVER- 1) and 
week 100 (DISCOVER- 2).

Patients
Inclusion and exclusion criteria for DISCOVER- 1 and 
DISCOVER- 2 have been previously detailed.8 10 Enrolled 
patients were adults with active PsA despite previous 
therapy with csDMARDs, apremilast and/or NSAIDs. 
Patients were diagnosed with PsA for ≥6 months and met 
Classification Criteria for Psoriatic Arthritis. In DISCOV-
ER- 1, patients were required to have ≥3 swollen joints, 
≥3 tender joints and C reactive protein (CRP) ≥0.3 mg/
dL; approximately 30% of enrolled patients had received 
prior TNFi therapy. In DISCOVER- 2, patients were 
required to have ≥5 swollen joints, ≥5 tender joints 
and CRP ≥0.6 mg/dL; all patients in DISCOVER- 2 
were biological- naive. Exclusion criteria included other 
inflammatory diseases such as rheumatoid arthritis, spec-
ified infections including active tuberculosis (TB), most 
malignancies within 5 years of screening, any prior use 
of JAK inhibitors, and prior phototherapy or systemic 
immunosuppressants within 4 weeks of study agent 
administration.

Efficacy assessments and outcomes
Details of efficacy assessments and outcome measures in 
the DISCOVER- 1 and DISCOVER- 2 studies have been 
previously reported.8 10 For the purpose of these post- hoc 
analyses, efficacy endpoints evaluated at weeks 24 and 



3Ritchlin CT, et al. RMD Open 2022;8:e002195. doi:10.1136/rmdopen-2022-002195

Psoriatic arthritisPsoriatic arthritisPsoriatic arthritis

52 included the proportions of patients achieving: (1) 
≥20/50/70% improvement in the American College of 
Rheumatology (ACR) criteria (ACR20/50/70)24 25 ; (2) 
an Investigator’s Global Assessment of skin disease (IGA) 
score of 0 (clear) or 1 (minimal) and ≥2- grade reduction 
from baseline, or an IGA 0 response, each among patients 
with baseline body surface area (BSA) ≥3% with PsO and 
IGA ≥226 27; (3) ≥4- point improvement from baseline in 
the Functional Assessment of Chronic Illness Therapy- 
Fatigue (FACIT- F)28 score; (4) ≥0.35- point improvement 
from baseline in the Health Assessment Questionnaire 
Disability Index (HAQ- DI)29 score among patients with 
a baseline HAQ- DI score ≥0.35; (5) a PsA Disease Activity 
Score (PASDAS)30 ≤3.2, indicative of low disease activity 
(LDA); and (6) minimal disease activity (MDA).31

Statistical methods
Post- hoc efficacy analyses reported herein were performed 
using the full analysis set from the pooled DISCOVER- 1 
and DISCOVER- 2 studies, which included all randomised 
patients who received ≥1 dose of study agent. Efficacy 
outcomes were stratified by the following demographic 
and disease characteristics: sex (male, female), BMI (<25, 
25 to <30 or ≥30 kg/m2), SJC (<10, 10–15 or >15), TJC 
(<10, 10–15 or >15), BSA affected by PsO (<3, ≥3 to <10, 
≥10 to <20 or ≥20%), time since PsA diagnosis (PsA dura-
tion) (<1, ≥1 to <3 or ≥3 years), CRP level (<1, 1 to <2 
or ≥2 mg/dL), Psoriasis Area and Severity Index (PASI) 
score (<12, ≥12 to <20 or ≥20) and csDMARD/metho-
trexate (MTX) use (none, any csDMARD or MTX) at 
baseline.

Patients meeting treatment failure criteria, that is, 
patients who discontinued study treatment, terminated 
study participation, initiated or increased doses of 
csDMARDs or oral corticosteroids, or initiated protocol- 
prohibited PsA treatment, prior to week 24, were consid-
ered non- responders, and missing data through weeks 24 
and 52 were imputed as non- response.8–11

ORs and 95% CIs for comparing each guselkumab 
treatment group versus placebo for each baseline patient 
subgroups at week 24 were based on a logistic regression 
with treatment group as the explanatory factor. Response 
rates at weeks 24 and 52 were also determined across 
baseline patient subgroups. Response rates at weeks 24 
and 52 were compared to assess specific increases in 
response rates post- week 24, that is, <5%, 5% to <10%, 
10% to <15%, 15% to <20% and 20% to <25%, within 
each patient subgroup.

RESULTS
Patients
A total of 1120 patients were randomised and treated in 
the DISCOVER- 18 and DISCOVER- 210 studies. Patients 
pooled from both studies completing study agent 
through 1 year included 94% (350/373), 93% (350/375) 
and 90% (335/372) of guselkumab Q4W, guselkumab 
Q8W, and crossover patients, respectively.

Baseline patient demographics, disease characteristics 
and csDMARD use were generally well balanced across 
randomised groups within each trial8 10 and for the 
pooled PsA population (table 1). Patients in these studies 
had established and active disease, with substantial joint 
involvement, systemic inflammation and fatigue at base-
line (table 1). Among 1120 pooled patients, the mean SJC 
was 11, mean TJC was 21 and mean FACIT- F score was 30 
(score ranges from 0 to 52, with lower scores indicating 
worse fatigue); 68% reported csDMARD use at baseline.

Treatment effect at week 24
ACR20/50/70
Patients receiving guselkumab Q4W (62%, 232/373) 
or Q8W (60%, 225/375) in DISCOVER- 1 and DISCOV-
ER- 2 were more likely to achieve an ACR20 response at 
week 24 than placebo- treated patients (29%, 109/372) 

Table 1 Pooled DISCOVER- 1 and DISCOVER- 2 baseline 
demographics, disease characteristics and concomitant 
PsA treatment

GUS 
Q4W

GUS 
Q8W PBO

All 
patients

Randomised and 
treated patients (N)

373 375 372 1120

  Male (%) 56 52 48 52

  Age (years) 46 46 47 47

  BMI (kg/m2) 29 29 29 29

  PsA duration 
(years)

6 6 6 6

  SJC (0–66) 11.4 11.4 11.5 11.4

  TJC (0–68) 20.8 19.9 21.0 20.6

  CRP (mg/dL)

   Mean 1.6 1.9 1.9 1.8

   Median 0.9 1.0 0.9 0.9

  csDMARD use at 
baseline (%)

68 68 68 68

  MTX use at 
baseline (%)

58 56 61 58

  % BSA with 
psoriasis (0%–
100%)

17 16* 15† 16‡

  PASI score (0–72) 10 9 9† 10¶

  FACIT- F (0–52)§ 31 29 30† 30¶

Data are mean values unless stated otherwise.
*N=372.
†N=371.
‡N=1116.
§Higher scores indicate less fatigue.
¶N=1119.
BMI, body mass index; BSA, body surface area; CRP, C reactive 
protein; csDMARD, conventional synthetic disease- modifying 
antirheumatic drug; FACIT- F, Functional Assessment of Chronic 
Illness Therapy- Fatigue; GUS, guselkumab; MTX, methotrexate; 
PASI, Psoriasis Area and Severity Index; PBO, placebo; PsA, 
psoriatic arthritis; Q4W/Q8W, every 4 weeks/every 8 weeks; SJC, 
swollen joint count; TJC, tender joint count.
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(figure 1). The corresponding ORs (95% CIs) comparing 
guselkumab Q4W and Q8W versus placebo were 4.0 (2.9 
to 5.4) and 3.6 (2.7 to 4.9), respectively (online supple-
mental table 1).

The benefit of guselkumab Q4W/Q8W, respectively, 
over placebo in achieving an ACR20 response at week 

24 was seen regardless of patient sex (ORs: 4.2/3.5 for 
males; 3.5/3.7 for females), baseline BMI (ORs: 4.2/2.4 
for <25 kg/m2; 4.4/4.1 for 25 to <30 kg/m2; 3.7/4.3 
for ≥30 kg/m2), or years since PsA diagnosis (ORs: 3.6/6.8 
for <1; 6.2/4.0 for ≥1 to <3; 3.5/2.9 for ≥3 years). Gusel-
kumab Q4W/Q8W, respectively, also remained superior 

Figure 1 Proportions of patients achieving ACR20 response at week 24 and week 52 by patient demographics, disease 
characteristics and csDMARD use at baseline. Week 24 response rates (NRI) are compared between guselkumab (GUS) and 
placebo (PBO) via ORs and 95% CIs (depicted via forest plot; actual values provided in online supplemental table 1). Week 
52 response rates (NRI) for GUS Q4W and Q8W were determined to assess durability of ACR20 response rates within each 
patient subgroup. Prior to week 24, patients meeting treatment failure criteria were considered non- responders. Missing data 
through weeks 24 and 52 were imputed as non- response. ACR20, American College of Rheumatology 20% improvement; 
BMI, body mass index; CI, confidence interval; CRP, C reactive protein; csDMARD, conventional synthetic disease- modifying 
antirheumatic drug; MTX, methotrexate; NRI, non- responder imputation; OR, odds ratio; PsA, psoriatic arthritis; Q4W/Q8W, 
every 4 weeks/every 8 weeks.

https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
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to placebo in achieving an ACR20 response regardless of 
baseline disease activity as measured by SJC (ORs: 5.1/3.3 
for <10; 3.1/4.1 for 10 to 15; 3.2/4.1 for >15 joints), TJC 
(ORs: 7.9/4.5 for <10; 4.7/3.5 for 10 to 15; 3.0/3.5 for >15 
joints) or serum CRP (ORs: 4.0/3.7 for <1; 8.3/7.7 for 1 
to <2; 2.5/2.4 for ≥2 mg/dL). The benefit of guselkumab 
Q4W/Q8W, respectively, over placebo was also evident 
regardless of baseline csDMARD/MTX use (ORs: 6.6/5.6 
with no use; 3.2/3.0 with use of any csDMARDs; 3.6/2.8 
for MTX use) (online supplemental table 1).

Importantly, generally consistent results were seen for 
achievement of ACR50 and ACR70 responses at Week 24 
(figure 2, (online supplemental table 1). Guselkumab 
Q4W/Q8W ORs (95% CIs) versus placebo were 3.7 
(2.5 to 5.3) and 3.2 (2.2 to 4.6), respectively, for ACR50 
response, and 3.8 (2.2 to 6.7) and 4.1 (2.3 to 7.1), respec-
tively, for ACR70 response. ORs pertaining to ACR50 
and ACR70 responses ranged from 1.9 to 9.9 and 1.4 to 
10.3 across subgroups with adequate sample size (online 
supplemental table 1).

IGA 0/1 and IGA 0. Among patients with ≥3% BSA with 
PsO and IGA ≥2 at baseline, IGA 0/1 response rates at 
week 24 were substantially higher with guselkumab Q4W 

(71%, 193/273) and Q8W (66%, 171/258) than with 
placebo (18%, 47/261) (figure 3). Corresponding ORs 
(95% CIs) comparing guselkumab Q4W and Q8W versus 
placebo were 11.0 (7.3 to 16.5) and 8.9 (6.0 to 13.5), 
respectively (online supplemental table 2).

Higher rates of achieving clear or almost clear skin 
with guselkumab Q4W or Q8W versus placebo were also 
seen when stratifying patients by baseline demographics 
(sex ORs: 7.4–14.6; BMI ORs: 8.6–11.5), disease charac-
teristics (duration of PsA ORs: 8.0–12.1; baseline serum 
CRP ORs: 7.6–12.9) or csDMARD use at baseline (ORs: 
8.1–21.1). Importantly, guselkumab Q4W/Q8W, respec-
tively, also demonstrated greater achievement of IGA 0/1 
response over placebo regardless of baseline skin disease, 
as measured by percent BSA with PsO involvement (ORs: 
6.8/7.2 for ≥3% to <10%; 8.1/5.9 for ≥10% to <20%; 
24.6/15.9 for ≥20%) and PASI score (ORs: 7.8/7.2 
for <12; 20.0/13.9 for ≥12 to 20; 22.3/14.8 for ≥20) at 
baseline (online supplemental table 2).

Results were consistent when assessing achievement 
of clear skin (IGA 0 response) at week 24 (figure 3, 
online supplemental table 2). Guselkumab Q4W/Q8W 
ORs (95% CIs) versus placebo were 12.9 (7.7 to 21.5) 

Figure 2 Proportions of patients achieving (A) ACR50 and (B) ACR70 responses at week 24 and week 52 by patient 
demographics, disease characteristics and csDMARD use at baseline. Week 24 response rates (NRI) are compared between 
guselkumab (GUS) and placebo (PBO) via ORs and 95% CIs (depicted via forest plot; actual values provided in online 
supplemental table 1). Week 52 response rates (NRI) for GUS Q4W and GUS Q8W were determined to assess durability of 
ACR50 and ACR70 response rates within each patient subgroup. Prior to week 24, patients meeting treatment failure criteria 
were considered non- responders. Missing data through Weeks 24 and 52 were imputed as non- response. ACR50/70, American 
College of Rheumatology 50/70% improvement; BMI, body mass index; CI, confidence interval; CRP, C reactive protein; 
csDMARD, conventional synthetic disease- modifying antirheumatic drug; MTX, methotrexate; NRI, non- responder imputation; 
OR, odds ratio; PsA, psoriatic arthritis; Q4W/Q8W, every 4 weeks/every 8 weeks.

https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
https://dx.doi.org/10.1136/rmdopen-2022-002195
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and 10.3 (6.1 to 17.3), respectively, for IGA 0 response. 
ORs pertaining to IGA 0 response ranged from 6.6 to 
24.1 across subgroups with adequate sample size (online 
supplemental table 2).

Patient-reported fatigue
Among patients treated with guselkumab Q4W or Q8W, 
a higher proportion achieved a FACIT- F response at week 
24 (61% (227/373) and 58% (218/375), respectively) 
than those being treated with placebo (42% (156/371)) 
(figure 4). The ORs (95% CIs) comparing the gusel-
kumab Q4W and Q8W versus placebo treatment groups 
were 2.2 (1.6 to 2.9) and 1.9 (1.4 to 2.6), respectively 
(online supplemental table 3).

As was demonstrated for joint and skin efficacy 
outcomes, the benefit of guselkumab Q4W and Q8W 
over placebo in achieving a FACIT- F response at week 
24 was achieved regardless of patient demographics (sex 
ORs: 1.7–2.4; BMI ORs: 1.7–2.4) or disease characteris-
tics (PsA duration ORs: 1.5–2.8; SJC ORs: 1.4–2.6; TJC 
ORs: 1.4–2.3; serum CRP ORs: 1.9–3.0). Guselkumab 
benefit over placebo in achieving a FACIT- F response 

was also not influenced by PsA treatment including base-
line csDMARD/MTX use (OR: 1.5–3.4) (online supple-
mental table 3).

Patient-reported physical function
Among patients with a baseline HAQ- DI score ≥0.35, 56% 
(191/338) and 50% (171/340) of guselkumab Q4W- 
treated and Q8W- treated patients, respectively, versus 
31% (106/346) of placebo- treated patients achieved a 
HAQ- DI response at week 24 (figure 4). Corresponding 
ORs (95% CIs) comparing guselkumab Q4W and Q8W 
versus placebo were 2.9 (2.1 to 4.0) and 2.3 (1.7 to 3.1), 
respectively (online supplemental table 3).

Guselkumab Q4W and Q8W demonstrated a benefit 
over placebo in achieving HAQ- DI response regard-
less of patient demographics (sex ORs: 1.9–3.3; BMI 
ORs:1.9–3.2). Guselkumab- treated patients achieved 
a HAQ- DI response more often than placebo- treated 
patients in all patient disease characteristic subgroups 
(PsA disease duration ORs: 1.5–6.1; SJC ORs: 2.0–3.4; 
TJC ORs: 2.0–3.9; serum CRP ORs: 1.9–4.2). Guselkumab 
also demonstrated benefit over placebo in achieving 

Figure 3 Proportions of patients with ≥3% BSA with PsO and IGA ≥2 at baseline achieving an (A) IGA 0/1 response (IGA 
psoriasis score of 0 (cleared) or 1 (minimal) and ≥2- grade reduction from baseline) and (B) IGA 0 response (IGA psoriasis score 
of 0) at week 24 and week 52 by patient demographics, disease characteristics, and csDMARD use at baseline. Week 24 
response rates (NRI) are compared between guselkumab (GUS) and placebo (PBO) via ORs and 95% CIs (depicted via forest 
plot; actual values provided in online supplemental table 2). Week 52 response rates (NRI) for GUS Q4W and GUS Q8W were 
determined to assess durability of IGA 0/1 and IGA 0 response rates within each patient subgroup. Prior to week 24, patients 
meeting treatment failure criteria were considered non- responders. Missing data through weeks 24 and 52 were imputed as 
non- response. *Plot is undrawable due to NC values. BMI, body mass index; BSA, body surface area; CI, confidence interval; 
CRP, C reactive protein; csDMARD, conventional synthetic disease- modifying antirheumatic drug; IGA, Investigator’s Global 
Assessment; MTX, methotrexate; NC, no count; NRI, non- responder imputation; OR, odds ratio; PASI, Psoriasis Area Severity 
Index; PsA, psoriatic arthritis; Q4W/Q8W, every 4 weeks/every 8 weeks.
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a HAQ- DI response regardless of baseline csDMARD/
MTX use (OR: 1.4–7.3) (online supplemental table 3).

Composite measures of disease activity
Consistent with joint, skin and patient- reported effi-
cacy outcomes, patients receiving guselkumab Q4W or 
Q8W were more likely than patients receiving placebo 
to achieve PASDAS LDA at week 24. Among patients 
receiving guselkumab Q4W and Q8W, 28% (104/373) 
and 30% (113/375), respectively, achieved PASDAS 
LDA at week 24, compared with 9% (33/372) of patients 
receiving placebo (figure 5). Respective ORs (95% 
CIs) of 4.0 (2.6 to 6.1) and 4.4 (2.9 to 6.7) comparing 
guselkumab Q4W or Q8W with placebo also suggest 
guselkumab- treated patients were more likely to achieve 
PASDAS LDA (online supplemental table 4).

Stratification by baseline patient subgroups, including 
skin disease characteristics, revealed no notable differ-
ence in guselkumab Q4W or Q8W benefit over placebo in 
achieving PASDAS LDA. Among subgroups with sufficient 
sample size, this benefit was seen regardless of patient 
demographics (sex ORs: 3.7–5.1; BMI ORs: 3.1–5.4) or PsA 

disease characteristics (PsA disease duration ORs: 2.5–7.6; 
SJC ORs: 2.9–6.7; TJC ORs: 3.6–6.4; serum CRP ORs: 
2.4–13.2). The achievement of PASDAS LDA was also not 
affected by baseline csDMARD/MTX use (ORs: 3.9–4.6). 
PASDAS LDA was also achieved by a greater proportion 
of guselkumab- treated patients at week 24 irrespective of 
patient percent BSA with PsO involvement (ORs: 2.9 and 
3.6 for ≥3% to<10%, 4.1 and 3.1 for ≥10% to <20%, and 
8.7 and 11.3 for ≥20%) and PASI score (ORs:2.8–7.2; note 
that no placebo patients with baseline PASI score ≥20 
achieved PASDAS LDA at week 24 (figure 5)) at baseline 
(online supplemental table 4).

MDA was also achieved by a greater proportion of 
patients receiving guselkumab Q4W or guselkumab Q8W 
compared with patients receiving placebo at week 24. 
23% and 24% of guselkumab Q4W and Q8W patients, 
respectively, compared with 8% of placebo patients, 
achieved MDA at Week 24, with corresponding ORs 
(95% CI) of guselkumab Q4W and Q8W versus placebo 
of 3.5 (2.2 to 5.5) and 3.8 (2.4 to 5.9) (figure 5, (online 
supplemental table 4).

Figure 4 Proportions of patients achieving (A) FACIT- Fatigue response (≥4- point improvement in FACIT- F score from baseline) 
and (B) HAQ- DI response (≥0.35- point improvement in HAQ- DI score from baseline among patients with a HAQ- DI score ≥0.35 
at baseline) at week 24 and week 52 by patient demographics, disease characteristics and csDMARD use at baseline. Week 24 
response rates (NRI) are compared between guselkumab (GUS) and placebo (PBO) via ORs and 95% CIs (depicted via forest 
plot; actual values provided in online supplemental table 3). Week 52 response rates (NRI) for GUS Q4W and GUS Q8W were 
determined to assess durability of FACIT- F and HAQ- DI response rates within each patient subgroup. Prior to week 24, patients 
meeting treatment failure criteria were considered non- responders. Missing data through weeks 24 and 52 were imputed as 
non- response. BMI, body mass index; CI, confidence interval; CRP, C reactive protein; csDMARD, conventional synthetic 
disease- modifying antirheumatic drug; FACIT- F, Functional Assessment of Chronic Illness Therapy- Fatigue; HAQ- DI, Health 
Assessment Questionnaire Disability Index; MTX, methotrexate; NRI, non- responder imputation; OR, odds ratio; PsA, psoriatic 
arthritis; Q4W/Q8W, every 4 weeks/every 8 weeks.
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Among patient subgroups with adequate sample size, 
benefit of guselkumab Q4W and Q8W, respectively, over 
placebo in reducing disease activity, assessed by MDA 
response, at week 24 was seen regardless of patient demo-
graphics (sex ORs: 2.3–4.9; BMI ORs: 3.0–4.2) or disease 
characteristics (PsA disease duration ORs: 1.7–4.3; SJC ORs: 
2.3–5.2; TJC ORs: 2.1–5.1; serum CRP ORs: 2.0–4.9), or skin 
disease (BSA with PsO involvement ORs: 1.5–15.4; PASI 
score ORs: 2.6–24.0). We also report no effect of baseline 
csDMARD/MTX use on guselkumab treatment benefit in 
achieving MDA (ORs: 3.3–4.9) (online supplemental table 
4).

Effects of crossing over from placebo to guselkumab Q4W
Within each patient subgroup, patients who underwent 
crossover from placebo to guselkumab Q4W achieved 

similar response rates at week 52 as guselkumab- 
randomised patients across all efficacy domains 
(figures 1–5). Although HAQ- DI response patterns in 
crossover patients were similar to those in guselkumab- 
randomised patients, fewer of the crossover patients 
reported clinically meaningful improvements in physical 
function across all subgroups (figure 4).

Maintenance of response through week 52
Within each patient subgroup, response rates at week 24 
were maintained or increased at week 52 at the popula-
tion level (figures 1–5). Patient subgroups with specific 
increases in response rates post- week 24, that is, <5%, 
5%–<10%, 10%–<15%, 15%–<20% and 20%–<25%, are 
highlighted in table 2.

Figure 5 Proportions of patients achieving (A) PASDAS Low Disease Activity (PASDAS score ≤3.2) and (B) MDA responses 
at week 24 and week 52 by patient demographics, disease characteristics and DMARD use at baseline. Week 24 response 
rates (NRI) are compared between guselkumab (GUS) and placebo (PBO) via ORs and 95% CIs (depicted via forest plot; actual 
values provided in online supplemental table 4). Week 52 response rates (NRI) for GUS Q4W and GUS Q8W were determined 
to assess durability of PASDAS LDA and MDA response rates within each patient subgroup. Prior to week 24, patients meeting 
treatment failure criteria were considered non- responders. Missing data through weeks 24 and 52 were imputed as non- 
response. *Plot is not drawable due to NC values. BMI, body mass index; BSA, body surface area; CI, confidence interval; CRP, 
C reactive protein; csDMARD, conventional synthetic disease- modifying antirheumatic drug; LDA, low disease activity; MDA, 
minimal disease activity; MTX, methotrexate; NC, no count; NRI, non- responder imputation; OR, odds ratio; PASDAS, Psoriatic 
Arthritis Disease Activity Score; PASI, Psoriasis Area Severity Index; PsA, psoriatic arthritis; Q4W/Q8W, every 4 weeks/every 
8 weeks.
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Higher ACR20 response rates at week 52 than week 24 
across patient subgroups, together with robust increases 
in ACR50 and ACR70 response rates from week 24 to 
52, suggest patients with varying baseline characteristics 
may experience continued improvement of joint signs 
and symptoms post- week 24. There was no evidence of a 
guselkumab dosing regimen response on improvements 
in joint signs and symptoms through week 52.

While guselkumab Q4W or Q8W elicited robust IGA 
0/1 and IGA 0 response rates at week 24, accrual of 
patients achieving these endpoints continued through 
week 52 across patient subgroups. With guselkumab 
Q4W, most patient subgroups saw a ≥10 percentage point 
increase in IGA 0/1 and IGA 0 response rates from week 
24 to 52.

The increase in proportions of guselkumab- treated 
patients achieving MDA from week 24 to 52 across patient 
subgroups also suggests that patients with PsA with a 
range of differing characteristics may continue to prog-
ress to minimal levels of disease activity with continued 
guselkumab. MDA response rates generally increased 
by 5%–15% among patients receiving guselkumab Q8W 
and 10%–25% in patients receiving guselkumab Q4W 
from week 24 to 52.

DISCUSSION
Due to the heterogenous nature of PsA and accompa-
nying comorbidities, many patients experience lower 
response and poorer maintenance of response to current 
treatments than others. Several factors including, but not 
limited to, patient sex, BMI at baseline and prior biolog-
ical exposure affect PsA treatment outcomes with TNF, 
IL- 17 and IL- 12/23 inhibitors.15 17 19 Clinical practice 
guidelines do not consistently consider differing base-
line patient characteristics when recommending PsA 
treatments. The current analyses were therefore under-
taken to investigate treatment effect and maintenance of 
response of guselkumab in diverse PsA patient subgroups.

Results of these post- hoc analyses from the pooled 
DISCOVER- 1 and DISCOVER- 2 studies showed that 
guselkumab 100 mg Q4W and Q8W demonstrated 
greater efficacy than placebo at week 24 in multiple PsA 
disease domains across all baseline subgroups evaluated. 
In addition, both guselkumab dosing regimens demon-
strated durable or higher efficacy responses at week 52 
than week 24 across disease domains, including joint and 
skin manifestations, fatigue and physical function, and 
when overall disease activity was assessed using validated 
and accepted composite measures.

Well- known factors that can affect response to PsA treat-
ment include female sex and pre- existing obesity. These 
observations may relate to females, who have longer PsA 
disease duration, higher BMI, higher disease severity 
scores and increased central sensitisation compared with 
males,32–34 reporting more severe fatigue and poorer 
physical function than males.32 35–37 Consistent with these 
predisposing factors, a numerically smaller proportion of 

females than males achieved an MDA response at weeks 
24 and 52, though a similar trend in greater achieve-
ment of MDA response at weeks 24 and 52 with gusel-
kumab versus placebo was seen for both the Q4W and 
Q8W guselkumab dosing regimens in both males and 
females. Although we did not assess effect of guselkumab 
on each of the components comprising the MDA efficacy 
measure within each patient cohort, women have shown 
a significantly lower prevalence of MDA than men after 
1 year of PsA treatment.38 Further investigation is needed 
to assess guselkumab efficacy by sex for individual PsA 
disease domains.

Obese patients report worse physical function and pain 
than non- obese patients.39 These disease domains can 
be especially recalcitrant to treatment.40 Obese immune- 
mediated inflammatory disease patients, including 
patients with PsA, have 60% higher odds of failing TNFi 
therapy compared with non- obese patients.41 Further-
more, a prospective study assessing the impact of obesity 
on TNFi treatment efficacy suggests lesser achievement 
of MDA at 1 year and through 2 years in patients with 
a BMI >30 versus ≤30 kg/m2, and a lesser likelihood of 
maintaining MDA achieved at 1 year through 2 years 
in patients with a BMI >30 kg/m2.42 The IL- 17A inhib-
itor secukinumab demonstrated an inverse association 
of LDA and BMI in PsA after 6 months of treatment, 
perhaps due to greater serum IL- 17 levels in patients 
with BMI ≥25 versus <25 kg/m2.43 However, in PsO, a 
real- world study of secukinumab and the IL- 17 inhibitor 
ixekizumab showed lower rates of skin response at 12 and 
24 weeks and at 24 weeks, respectively, among patients 
with BMI ≥30 versus <30 kg/m2.44 In the current post- hoc 
study, guselkumab Q4W and Q8W effect at week 24 was 
maintained through week 52 regardless of sex and obese 
versus non- obese status, supporting the potential benefits 
of guselkumab in treating these patient subgroups.

PsA treatment efficacy and persistence may be greater 
with shorter disease duration,18 45 perhaps because PsA 
disease burden, including decreased physical function, 
improves to a greater extent during early disease.46 Here, 
guselkumab treatment effect was retained regardless of 
PsA disease duration <1 year, ≥1–<3 years or ≥3 years. 
Additionally, clinical response rates across all disease 
domains increased at week 52 from week 24 regardless of 
PsA disease duration.

Patients with PsA with active skin involvement typi-
cally experience worse patient outcomes than those 
without.47 We observed robust skin response across 
baseline subgroups, consistent with previous findings 
in PsO patients treated with guselkumab. High rates of 
skin clearance23 48 and maintenance of response48 by 
IL- 23p19- subunit inhibitors have been observed regard-
less of patient sex, BMI, percent BSA affected by PsO, 
PASI score, or presence of PsA at baseline.

Concomitant MTX increases the persistence of some 
PsA treatments (ie, TNFi).49 Guselkumab efficacy was 
comparable and sustained through 52 weeks across clin-
ical outcome measures regardless of baseline csDMARD 
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use, including MTX (used by 58% of the pooled popula-
tion), for both dosing regimens over placebo. Although 
we did not report on guselkumab efficacy by prior biolog-
ical use in these post- hoc analyses, consistent guselkumab 
effect on achieving the primary endpoint of ACR20 
response at week 24 through 52 weeks was demonstrated 
for both TNFi- experienced and TNFi- naïve patient 
cohorts in the DISCOVER- 1 study.8 9

In light of these results, it is noteworthy that no addi-
tional safety signals were reported with guselkumab from 
weeks 24 to 52,9 11 and the guselkumab safety profile 
through 2 years in PsA was consistent with that seen in 
PsO through 5 years.9 11 12 50

There are some potential limitations to these post- hoc 
analyses. Guselkumab and placebo comparisons extended 
through only 24 weeks. Although these analyses stratified 
patients by a broad selection of baseline factors, there 
may be other patient subgroups identified in the future 
worthy of exploration. These analyses were also limited by 
small numbers of patients in several patient subgroups. 
Stratification of patients by baseline subgroups led to 
decreased sample sizes; thus, conclusions drawn from 
these analyses require further confirmation. In particular, 
a relatively small subset of patients had prior biological 
use, as only DISCOVER- 1 allowed enrolment of TNFi- 
experienced patients, ultimately comprising ~10% of the 
pooled patient population.8 Reassuringly, the phase IIIb, 
randomised, placebo- controlled study of guselkumab 
in adults with active PsA who discontinued one or two 
TNFi due to lack of efficacy or intolerance, COSMOS, 
showed that guselkumab- treated patients had signifi-
cantly greater improvement in signs and symptoms of 
PsA than placebo- treated patients, regardless of baseline 
patient, disease and prior/concomitant medication char-
acteristics evaluated, at week 24, and that improvements 
were maintained or improved through week 52.51 Finally, 
the DISCOVER- 1 and DISCOVER- 2 clinical trial cohorts 
represent only a portion of patients with PsA seen in clin-
ical practices and are not necessarily representative of a 
broader population of patients with PsA.

The benefits of guselkumab Q4W and Q8W in 
providing robust and durable improvements in the signs 
and symptoms of active PsA appear to be consistent 
irrespective of the baseline patient sex, BMI, SJC, TJC, 
percent BSA affected by PsO, PASI score, PsA disease 
duration, serum CRP level or prior csDMARD use, 
including MTX. Considering the high rates of DISCOV-
ER- 2 patient retention through 2 years (nearly 90% of 
patients continued treatment through 2 years); durable 
guselkumab efficacy assessed by ACR20/50/70, HAQ- DI, 
IGA and MDA responses at 1 and 2 years; and favour-
able guselkumab safety profile through 2 years in PsA, 
guselkumab Q4W and Q8W appears to offer a favourable 
benefit–risk profile for a broad population of patients 
with PsA. This is clinically relevant for this heterogenous 
and often recalcitrant disorder that regularly requires 
chronic therapy.
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