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ABSTRACT

Introduction: Guselkumab previously showed
greater improvements versus placebo in axial
symptoms in patients with psoriatic arthritis
(PsA) (assessed by Bath Ankylosing Spondylitis
Disease Activity Index [BASDAI] and Ankylosing
Spondylitis Disease Activity Score [ASDAS]), in

post hoc analyses of the phase 3, placebo-con-
trolled, randomized DISCOVER-1 and DIS-
COVER-2 studies. We now evaluate durability of
response in axial-related outcomes through 2
years of DISCOVER-2.
Methods: DISCOVER-2 biologic-naive adults
with active PsA (C 5 tender/ C 5 swollen joints,
C-reactive protein C 0.6 mg/dl) were random-
ized to guselkumab 100 mg every 4 weeks
(Q4W) or at week 0, week 4, then Q8W, or pla-
cebo ? guselkumab Q4W at week 24. Among
patients with imaging-confirmed sacroiliitis
(investigator-identified), axial symptoms were
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assessed through 2 years utilizing BASDAI,
BASDAI Question #2 (spinal pain), modified
BASDAI (mBASDAI; excludes Question #3 [pe-
ripheral joint pain]), and ASDAS. Mean changes
in scores and proportions of patients achiev-
ing C 50% improvement in BASDAI (BASDAI
50) and ASDAS responses, including major
improvement (decrease C 2.0), were deter-
mined through week 100. Treatment failure
rules (through week 24) and nonresponder
imputation of missing data (post-week 24) were
utilized. Mean BASDAI component scores were
assessed through week 100 (observed data).
Exploratory analyses evaluated efficacy by sex
and HLA-B*27 status.
Results: Among 246 patients with PsA and
imaging-confirmed sacroiliitis, guselkumab-
treated patients had greater mean improve-
ments in BASDAI, mBASDAI, spinal pain, and
ASDAS scores, lower mean BASDAI component
scores, and greater response rates in achieving
BASDAI 50 and ASDAS major improvement vs.
placebo at week 24. Differences from placebo
were observed for guselkumab-treated patients
in selected endpoints regardless of sex or HLA-
B*27 status. At week 100, mean improvements
were * 3 points for all BASDAI scores and
1.6–1.7 for ASDAS; 49–54% achieved BASDAI 50
and 39% achieved ASDAS major improvement
at week 100.
Conclusions: Guselkumab treatment provided
durable and meaningful improvements in axial
symptoms and disease activity in substantial
proportions of patients with active PsA and
imaging-confirmed sacroiliitis.
Trial Registration: Clinicaltrials.gov NCT031
58285.

Keywords: Psoriatic arthritis; Axial; Biologics;
Guselkumab

Key Summary Points

Why carry out this study?

Guselkumab, a fully human monoclonal
antibody that inhibits the interleukin-23
p19 subunit, demonstrated efficacy in
improving the overall signs and
symptoms of psoriatic arthritis (PsA) in
adults with active disease in the phase 3,
randomized, placebo-controlled
DISCOVER-1 (1 year; tumor necrosis
factor-inhibitor-naı̈ve and -experienced)
and DISCOVER-2 (2 years; biologic-naı̈ve)
studies.

In post hoc analyses of pooled patients
with active PsA and imaging-confirmed
sacroiliitis (identified by the investigator)
from DISCOVER-1 and DISCOVER-2,
guselkumab-treated patients had greater
improvements in symptoms of axial
disease as assessed by least squares (LS)
mean changes in Bath Ankylosing
Spondylitis Disease Activity Index
(BASDAI) and Ankylosing Spondylitis
Disease Activity Score (ASDAS) at week 24
compared with placebo.

We further investigated the effect of
guselkumab treatment on maintenance
and extent of improvements in axial
symptoms through 2 years in the
DISCOVER-2 cohort of patients with
imaging-confirmed sacroiliitis.

What was learned from this study?

Guselkumab-treated patients had greater
LS mean improvements in total BASDAI,
spinal pain (BASDAI Question #2), and
ASDAS scores, as well as greater response
rates for achieving C 50% improvement
in BASDAI and ASDAS responses
(clinically important improvement, major
improvement, and inactive disease) at
week 24 vs. placebo; mean improvements
and response rates for achieving stringent
response criteria (determined using
nonresponder imputation) were sustained
through 1 and 2 years.
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Exploratory analyses in HLA-B*27? and
HLA-B*27– patients showed separation
from placebo for LS mean changes in
BASDAI, spinal pain, modified BASDAI
(excludes Question #3 [peripheral joint
pain]), and ASDAS at week 24; changes in
BASDAI scores tended to be numerically
larger in HLA-B*27– patients, while results
were similar between the subgroups when
using the ASDAS.

Although limited by the small sample
sizes, the treatment effect of guselkumab
was consistent in both males and females,
with increasing response rates for
achievement of BASDAI 50 and ASDAS
major improvement over time through 2
years.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic, heteroge-
neous, inflammatory disease characterized by
peripheral arthritis, psoriatic skin and nail dis-
ease, axial inflammation, enthesitis, and
dactylitis. Axial disease is a common manifes-
tation, with a prevalence estimated at 5–28% in
patients with early disease [1] and over 40% of
those with established PsA [2]; approximately
5% of patients with PsA have axial symptoms
exclusively [3]. Symptoms of axial PsA (axPsA)
include inflammatory pain and stiffness in the
neck and back [4] accompanied by sacroiliitis,
spondylitis, and syndesmophytes detected
using traditional radiographs [5] or evidence of
active inflammation in the sacroiliac joints and/
or spine when evaluated by magnetic resonance
imaging [6]. Analyses from a US-based patient
registry found that patients with PsA and axial
involvement were more likely to have enthesitis
and, on average, had more severe PsA and pso-
riasis, had greater impairments in health-related
quality of life and work productivity, and
higher rates of pain and depression compared
with patients without axial involvement [7].

Patients with axPsA tend to be younger than
40 at age of onset [8, 9], with men and women
affected equally [7]. The presence of the HLA-
B*27 allele is a known risk factor in the devel-
opment of PsA and earlier onset of arthritis [10],
and along with radiographic damage in the
peripheral joints, a positive HLA-B*27 status has
been associated with an increased risk of
developing axial inflammation [11]. However,
the prevalence of HLA-B*27 is substantially
lower among patients with PsA (approximately
20%) than in patients with ankylosing
spondylitis (AS) (approximately 80%) [10, 12].
The alleles HLA-B*08, HLA-B*38, and HLA-B*39
have also been specifically associated with the
development of axPsA [1].

Identifying patients with axPsA and assess-
ing axial disease activity in these patients are
complicated by the lack of a consensus defini-
tion of axPsA as well as dedicated assessment
tools. To date, axial symptoms in patients with
PsA have typically been assessed using indices
developed for patients with AS, such as the Bath
Ankylosing Spondylitis Disease Activity Index
(BASDAI) [13] and the Ankylosing Spondylitis
Disease Activity Score employing C-reactive
protein (CRP) (ASDAS) [14].

The interleukin (IL)-17/IL-23 pathway is a
key contributor in the pathogenesis of PsA, and
[15] therapies inhibiting IL-17 and IL-23 have
demonstrated efficacy in treating skin and joint
symptoms of PsA [16–20]. However, there is a
paucity of data of the effectiveness of these
treatments specifically in patients with axPsA.
The MAXIMISE study demonstrated that treat-
ment with the IL-17A inhibitor secukinumab
significantly improved axial signs and symp-
toms in patients with PsA and had a baseline
BASDAI score C 4 and a spinal pain score C 40,
who were considered by the investigator to have
axPsA [21]. Post hoc analyses of the phase 3
PSUMMIT-1 and PSUMMIT-2 studies showed
that in patients with PsA who had physician-
reported spondylitis, those receiving ustek-
inumab, an IL-12/23p40 inhibitor, had greater
improvements in axial symptoms vs. placebo
[22].

Guselkumab is a fully human monoclonal
antibody that selectively inhibits the IL-23 p19
subunit and has demonstrated efficacy in adults
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with active PsA enrolled in the 1-year DIS-
COVER-1 [19] and 2-year DISCOVER-2 [20]
studies. In post hoc analyses of pooled data
from DISCOVER-1 and DISCOVER-2 evaluating
patients with investigator-verified, imaging-
confirmed sacroiliitis, those treated with
guselkumab had greater mean improvements in
BASDAI and ASDAS scores as well as greater
response rates for achieving clinically mean-
ingful improvements in BASDAI and ASDAS at
week 24 compared with placebo [23]. Mean
improvements and response rates for axial-re-
lated outcomes were maintained through 1 year
in guselkumab-treated patients [23]. We now
report additional post hoc analyses, including
subgroup analyses by HLA-B*27 status, assessing
the effect of guselkumab on the individual
BASDAI components as well as durability of
improvement in symptoms of axial disease
through up to 2 years for patients in DISCOVER-2.

METHODS

Patients and study design

DISCOVER-2 was a phase 3, randomized, pla-
cebo-controlled trial of adults with active PsA
(swollen and tender joint counts each C 5 and
CRP level C 0.6 mg/dl) and an inadequate
response or intolerance to non-biologic stan-
dard therapies (i.e., conventional synthetic dis-
ease-modifying antirheumatic drugs
[csDMARDs], nonsteroidal anti-inflammatory
drugs, or apremilast) [20]. Patients also had to
have current (plaque C 2 cm) or documented
history of psoriasis. Prior treatment with bio-
logics was not permitted. Patients were ran-
domized 1:1:1 to receive subcutaneous
injections of guselkumab 100 mg every 4 weeks
(Q4W); guselkumab 100 mg at weeks 0, 4, and
Q8W; or placebo with crossover to guselkumab
Q4W at week 24 [20]. Study treatment contin-
ued through week 100. Concomitant use of
methotrexate and oral corticosteroids was per-
mitted at stable doses.

The eligibility criteria and study design of
the phase 3 DISCOVER-1 [19] study were similar
to those of DISCOVER-2 with the exceptions of
active PsA defined as swollen and tender joint

counts each C 3 and CRP level C 0.3 mg/dl;
30% of patients had previously received tumor
necrosis factor inhibitors; and the study dura-
tion was 1 year. DISCOVER-1 and DISCOVER-2
were conducted in accordance with the Decla-
ration of Helsinki and Good Clinical Practices.
The protocol was reviewed and approved by an
institutional review board or ethics committee
at each site (Supplementary Material), and all
patients gave written informed consent.

As described in previous analyses through 1
year utilizing pooled data from the DISCOVER-1
and DISCOVER-2 studies, patients were inclu-
ded in these post hoc analyses if the investigator
identified them as having axial symptoms in
addition to the primary diagnosis of PsA as well
as documented evidence of sacroiliitis either by
prior imaging (magnetic resonance imaging
[MRI] or radiograph) or pelvic radiograph at
screening [23]. All imaging was locally read.

Assessments

Both BASDAI [13] and ASDAS [14] instruments
were used to assess axial symptoms in this
cohort of patients with sacroiliitis. The BASDAI
is a patient-reported assessment of the following
six symptoms, each using a visual analogue
scale (VAS) of 0–10 cm: fatigue (Question
[Q] #1), spinal pain (Q#2), peripheral joint pain
(Q#3), pain at entheseal sites (Q#4), severity of
morning stiffness (Q#5), and duration of
morning stiffness (Q#6). The total BASDAI score
is the mean of the component scores, with
higher scores indicating more severe disease and
scores C 4 indicating active disease. A modified
BASDAI (mBASDAI) [24], which excluded Q#3
pertaining to peripheral joint pain to minimize
influence by the primary PsA diagnosis, was also
determined. The ASDAS was developed by the
Assessment of SpondyloArthritis international
Society (ASAS) to evaluate disease activity in
patients with AS; the ASDAS utilized in the
DISCOVER studies comprised three BASDAI
components (spinal pain, peripheral joint pain,
duration of morning stiffness), the patient glo-
bal assessment of disease activity (arthritis; VAS,
0–10 cm), and CRP. ASDAS scores\1.3 and
\2.1 represent inactive disease and low disease
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activity (LDA), respectively, while a score[ 3.5
indicates very high disease activity [25, 26].
Reductions in ASDAS scores C 1.1 or C 2.0 are
considered to be clinically important or major
improvements, respectively [25].

Blood samples were collected for genetic
testing of HLA-B*27 status (positive/negative) in
patients who provided additional consent [23].
Patients who had at least one HLA-B*27 allele
[27] were classified as HLA-B*27?.

Statistical methods

BASDAI and ASDAS-related endpoints were
summarized by randomized treatment group
through week 100 among DISCOVER-2 partici-
pants. Through week 24, least squares (LS) mean
changes in total BASDAI, spinal pain, mBASDAI,
and ASDAS scores and corresponding nominal
(unadjusted) p values for each guselkumab
group vs. placebo were determined using a
mixed-effect model for repeated measures
(MMRM) that included all available data from
weeks 0–24 [23]. For patients with available
genetic samples, LS mean changes in BASDAI
and ASDAS scores from baseline to week 24 were
also summarized by HLA-B*27 status (positive/
negative). In addition, absolute mean changes
from baseline in total BASDAI, spinal pain,
mBASDAI, and ASDAS scores were determined
at weeks 24, 52, and 100; no formal hypothesis
testing was performed for absolute mean chan-
ges. Through week 24, patients who met treat-
ment failure rules (discontinuation of study
agent due to inadequate response; discontinu-
ation of study participation for any reason;
initiation or increase in dose of csDMARDs or
corticosteroids for PsA; initiation of prohibited
therapies for PsA) [19, 20] were considered to
have no change from baseline; no imputation
was performed for missing data. After week 24,
patients who discontinued study treatment for
any reason were imputed as a change of 0
(nonresponder imputation [NRI]).

The proportions of patients achieving C 50%
improvement in BASDAI (BASDAI 50), ASDAS
responses (clinically important improvement,
major improvement, and inactive disease), and
ASDAS LDA were determined at weeks 24, 52,

and 100 using the same treatment failure rules
through week 24 and NRI applied for missing
data at weeks 24, 52, and 100. Comparisons of
response rates between each guselkumab group
vs. placebo at week 24 were performed utilizing
the Cochran–Mantel–Haenszel test stratified by
baseline use of csDMARD (yes, no) and CRP
prior to randomization (\ 2.0 vs. C 2.0 mg/dl).
Treatment group comparisons through week 24
were not adjusted for multiplicity of testing,
and all reported p values are nominal. No
treatment group comparisons were performed
after week 24. Additional exploratory analyses
examined the response rates (utilizing com-
bined data from the guselkumab Q4W and
Q8W groups and employing NRI) for achieving
BASDAI 50 and ASDAS major improvement in
male and female patients.

Mean total BASDAI scores are reported
through week 100. Through week 24, treatment
failure rules were applied [19, 20], and missing
data were assumed to be missing at random.
Nominal p values for each guselkumab group vs.
placebo through week 24 were determined
using MMRM; no treatment group comparisons
were performed after week 24.

Mean scores for the six individual BASDAI
components were determined through week
100 by randomized treatment group utilizing
observed data. An exploratory analysis of mean
BASDAI component scores was also performed
utilizing pooled observed data through week
52 from DISCOVER-1 and DISCOVER-2.

RESULTS

Baseline Characteristics and Disposition

Among all randomized and treated patients in
DISCOVER-2, 33% (246/739; Q4W n = 82, Q8W
n = 68, placebo n = 96) had imaging-confirmed
sacroiliitis and were included in these analyses of
axial symptoms; 145 (Q4W n = 48, Q8W n = 43,
placebo n = 54) had prior imaging, and 101 (Q4W
n = 34, Q8W n = 25, placebo n = 42) had a pelvic
radiograph at screening. Baseline demographic
and disease characteristics for these patients were
generally similar to those of the overall DIS-
COVER-2 population [20], with the exception of
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greater proportions of male patients comprising
this axial cohort (59–66% vs. 48–58%, respec-
tively). Across the three treatment groups, nearly
all patients were White (99–100%), the mean age
was 44–45 years, and the mean disease duration
was 5–6 years (Table 1). Mean BASDAI (6.5–6.6)
and ASDAS (3.9–4.1) scores suggested highly
active axial disease. Of the 149 patients with
available samples, approximately one-third were
positive for HLA-B*27 (Q4W 19/48, Q8W 12/38,
placebo 17/63).

Specific to the cohort of patients with
imaging-confirmed sacroiliitis included in the
current analyses, five (2%) (Q4W 3/82 [4%];
Q8W 1/68 [1%]; placebo 1/96 [1%]) discontin-
ued study treatment through week 24. In total,
218 (89%) patients (Q4W 75/82 [91%]; Q8W
62/68 [91%]; placebo ? Q4W 81/96 [84%])
completed the study through week 100.

Improvements in Total BASDAI
and ASDAS Scores

LS mean improvements from baseline at week
24 were greater in both the Q4W and Q8W
groups than in the placebo group, respectively,
in the total BASDAI (– 2.5 and – 2.4 vs. – 1.2),
spinal pain (– 2.2 and – 2.3 vs. – 0.9), and
mBASDAI (– 2.4 and – 2.4 vs. – 1.2) scores (all
nominal p\0.001; Fig. 1).

Absolute mean changes from baseline in
BASDAI score at week 24 were consistent with
the LS mean changes: – 2.6 in the Q4W and
Q8W groups and – 1.4 in the placebo group
(Fig. 1). Mean improvements from baseline
(utilizing NRI; missing data imputed as no
change from baseline) continued to increase at
both week 52 (Q4W – 2.9; Q8W – 2.7; placebo
? Q4W – 2.9) and week 100 (Q4W – 3.0; Q8W
– 3.1; placebo ? Q4W – 3.3) (Fig. 1). Similar
trends were observed for mean improvements
in mBASDAI and spinal pain scores (Fig. 1). In
addition, greater proportions of guselkumab-
randomized patients achieved a BASDAI 50
response at week 24 compared with those
receiving placebo (38–40% vs. 21%) (Fig. 1).
Response rates at week 52 were similar among
guselkumab-randomized patients and those
who crossed over from placebo at week 24,

ranging from 40 to 49%, and further increased
at week 100 (49–54%; Fig. 1).

LS mean changes in ASDAS at week 24 were
– 1.3 in both guselkumab groups compared with
– 0.6 in the placebo group (nominal p\0.001
for both; Fig. 2). Absolute mean changes in
ASDAS at week 24 were similar to the LS mean
changes at the same time point (Fig. 2) and were
maintained at weeks 52 (Q4W – 1.5; Q8W – 1.5)
and 100 (Q4W – 1.6; Q8W – 1.7) in guselkumab-
randomized patients (Fig. 2). Mean changes in
ASDAS at weeks 52 and 100 in the placebo ?
Q4W group (– 1.5 and – 1.6, respectively) were
comparable to those observed in the Q4W and
Q8W groups (Fig. 2).

At week 24, greater proportions of patients in
the Q4W and Q8W groups than in the placebo
group achieved a clinically important improve-
ment in ASDAS (Q4W 61%, Q8W 55% vs. pla-
cebo 33%; nominal p\0.001 and p\ 0.05,
respectively), ASDAS major improvement (de-
crease C 2.0; Q4W 32%, Q8W 29%, placebo
10%; nominal p\ 0.001 and p\0.01, respec-
tively), and ASDAS inactive disease (\1.3; Q4W
10%, Q8W 18%, placebo 2%; nominal p\0.05
and p\0.01, respectively) (Fig. 2). ASDAS
response rates (utilizing NRI) among guselk-
umab-randomized patients were maintained at
week 52, with similar proportions of patients in
the placebo ? Q4W group also achieving
response (Fig. 2). Response rates (NRI) at week
100 were 60–66% for ASDAS clinically impor-
tant improvement, 39% across guselkumab-
treated patients for ASDAS major improvement,
and 16–24% for ASDAS inactive disease (Fig. 2).
The proportions of patients achieving
ASDAS\2.1 followed a similar trend at weeks
24 (Q4W 34%, Q8W 39%, placebo 18%; nomi-
nal p\0.05 and p\0.01, respectively) and 52
(Q4W 41%, Q8W 40%, placebo ? Q4W 38%)
and continued to increase through week 100
(Q4W 48%, Q8W 47%, placebo ? Q4W 45%).

Subgroup Analyses

LS mean changes in BASDAI (total, spinal pain,
and mBASDAI) and ASDAS were also assessed
for HLA-B*27? (n = 48) and HLA-B*27–
(n = 101) subgroups among patients with
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Table 1 Baseline demographic and disease characteristics for DISCOVER-2 patients with active PsA and investigator-
verified, imaging-confirmed sacroiliitis

Guselkumab 100 mg Placebo

Q4W Q8W

Patients, N 82 68 96

Sex

Female, n (%) 28 (34.1) 28 (41.2) 37 (38.5)

Male, n (%) 54 (65.9) 40 (58.8) 59 (61.5)

Age, years 44.2 ± 12.0 45.0 ± 10.7 44.2 ± 11.3

Race

Asian 0 1 (1.5) 0

White 82 (100.0) 67 (98.5) 96 (100.0)

Age, years 44.2 ± 12.0 45.0 ± 10.7 44.2 ± 11.3

BMI 27.7 ± 5.9 28.0 ± 6.5 28.4 ± 6.5

PsA duration, years 5.2 ± 5.7 4.9 ± 5.4 5.8 ± 5.2

BASDAI

Patients 79 62 89

Total 6.5 ± 1.6 6.6 ± 1.9 6.6 ± 1.6

Fatigue (Q#1) 6.4 ± 1.9 6.7 ± 1.9 6.5 ± 1.8

Spinal pain (Q#2) 6.5 ± 2.2 6.6 ± 2.2 6.7 ± 1.9

Joint pain (Q#3) 6.4 ± 1.9 6.6 ± 2.1 6.8 ± 1.8

Enthesitis (Q#4) 6.3 ± 2.0 6.6 ± 2.3 6.4 ± 2.2

Qualitative morning stiffness (Q#5) 6.9 ± 2.0 7.0 ± 2.5 7.0 ± 2.0

Quantitative morning stiffness (Q#6) 6.4 ± 2.8 6.0 ± 2.7 6.3 ± 2.8

ASDAS 3.9 ± 0.8 4.1 ± 1.0 4.0 ± 0.8

Swollen joint count (0–66) 13.4 ± 9.1 11.3 ± 5.6 11.4 ± 7.1

Tender joint count (0–68) 24.7 ± 15.7 21.2 ± 12.4 21.5 ± 13.2

Patients with enthesitis, n (%) 65 (79.3) 53 (77.9) 70 (72.9)

Enthesitis score (LEI, 0–6)* 2.8 ± 1.8 2.6 ± 1.5 2.8 ± 1.7

Patients with dactylitis, n (%) 49 (59.8) 37 (54.4) 42 (43.8)

Dactylitis score (0–60) 9.0 ± 10.0 9.1 ± 9.4 8.0 ± 8.3

HLA-B*27? , n/N (%) 19/48 (39.6) 12/38 (31.6) 17/63 (27.0)

Data presented as mean ± standard deviation unless otherwise noted
*n = 64 in the Q4W group
ASDAS Ankylosing Spondylitis Disease Activity Score, BASDAI Bath Ankylosing Spondylitis Disease Activity Index, BMI
body mass index, LEI Leeds Enthesitis Index, PsA psoriatic arthritis, Q Question, Q4W/Q8W every 4/8 weeks
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available data. Mean improvements were con-
sistent with the overall DISCOVER-2 axial
cohort in both subgroups, with separation from
placebo observed for guselkumab-treated

patients at week 24 in both HLA-B*27? (nomi-
nal p not significant) and HLA-B*27– (nominal
p \ 0.05) patients (Supplementary Material
Fig. 1). LS mean changes in BASDAI scores

Fig. 1 LS mean changes from baseline to week 24 among
patients in DISCOVER-2 with active psoriatic arthritis
and investigator-verified, imaging-confirmed sacroiliitis in
BASDAI, spinal pain, and mBASDAI scores (A); mean
changes from baseline to weeks 24, 52, and 100 in
BASDAI (B), spinal pain (C), and mBASDAI (D) scores;
and the proportions of patients achieving a BASDAI 50
response at weeks 24, 52, and 100 (E). Through week 24,
treatment failure rules were applied for categorial end-
points, and LS mean changes were determined utilizing
MMRM. After week 24, patients with missing data were
considered nonresponders or to have no change from

baseline (nonresponder imputation; NRI). Treatment
group comparisons (each guselkumab group vs. placebo
at week 24) were performed for LS mean changes and
BASDAI 50 response. BASDAI Bath Ankylosing
Spondylitis Disease Activity Index, BASDAI 50 C 50%
improvement in BASDAI, GUS guselkumab, LS least
squares, mBASDAI modified BASDAI excluding Question
#3, MMRM mixed-effect model for repeated measures,
NRI nonresponder imputation, PBO placebo, Q Question,
Q4W/Q8W every 4/8 weeks. Unadjusted p value vs.
placebo: *\ 0.001, **p\ 0.05
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tended to be numerically larger in the HLA-
B*27– cohort, while results were similar
between the subgroups when using the ASDAS.

The effect of guselkumab on achievement of
a BASDAI 50 response and ASDAS major
improvement was consistent in subgroups of
male and female patients (Supplementary

Fig. 2 LS mean changes from baseline to week 24 in
patients from DISCOVER-2 with active psoriatic arthritis
and investigator-verified, imaging-confirmed sacroiliitis in
ASDAS (A); mean changes from baseline to weeks 24, 52,
and 100 in ASDAS (B), and the proportions of patients
achieving a ASDAS clinically important improvement
(decrease C 1.1) (C), ASDAS major improvement (de-
crease C 2.0) (D), and ASDAS inactive disease (\ 1.3)
(E) at weeks 24, 52, and 100. Through week 24, treatment
failure rules were applied, and LS mean changes were
determined utilizing MMRM. After week 24, patients with

missing data were considered nonresponders or to have no
change from baseline (nonresponder imputation; NRI).
Treatment group comparisons (each guselkumab group vs.
placebo at week 24) were performed for LS mean change
in ASDAS and ASDAS response rates. ASDAS Ankylosing
Spondylitis Disease Activity Score, GUS guselkumab, LS
least squares, MMRM mixed-effect model for repeated
measures, NRI nonresponder imputation, PBO placebo,
Q4W/Q8W every 4/8 weeks. Unadjusted p value vs.
placebo: *p\ 0.001; �p B 0.01; **p\ 0.05
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Material Fig. 2). The proportions of patients
achieving these responses increased over time
through week 100 in both cohorts (Supple-
mentary Material Fig. 2).

Total BASDAI and Component Scores

Mean total BASDAI scores at baseline were 6.5
in the Q4W group, 6.6 in the Q8W group, and
6.6 in the placebo group (Table 1). Guselkumab-
treated patients had lower mean total BASDAI
scores at weeks 8, 16, and 24, respectively, in
the Q4W (4.9, 4.2, 3.9) and Q8W (4.9, 4.2, 4.0)
groups when compared with placebo (5.8, 5.5,
5.2) (all nominal p\0.01; Fig. 3). At week 100,
the mean total BASDAI scores were similar
between patients who had received guselkumab
from baseline (Q4W 3.5; Q8W 3.4) and those
who crossed over from placebo at week 24 (3.3)
(Fig. 3).

Similarly, mean baseline scores for the six
BASDAI components ranged from 6.0 to 7.0,
with comparable scores across the treatment

groups (Table 1). Mean scores for all six BASDAI
components decreased through week 24 in
guselkumab-treated patients, with similar mean
scores across dosing regimens, and separation
from placebo evident at week 8 (Fig. 4), the
earliest post-baseline timepoint at which these
scores were determined. Mean scores for all six
BASDAI components ranged from 2.5 to 3.6 at
week 100 and were comparable for both
guselkumab-randomized patients and those
who crossed over from placebo to guselkumab
at week 24 (Fig. 4). The same trend was observed
through week 100 in both HLA-B*27? and
HLA-B*27– patients, although HLA-B*27? pa-
tients generally had numerically higher mean
scores at each timepoint (Supplementary Mate-
rial Fig. 3).

Exploratory analyses of mean BASDAI com-
ponent scores through 1 year in the pooled
DISCOVER-1 and DISCOVER-2 cohort, both
overall and by HLA-B*27 status, were consistent
with those for DISCOVER-2 patients (Supple-
mentary Material Figs. 4 and 5).

Fig. 3 Mean total BASDAI scores through week 100 in
patients from DISCOVER-2 with active psoriatic arthritis
and investigator-verified, imaging-confirmed sacroiliitis.

BASDAI Bath Ankylosing Spondylitis Disease Activity
Index, GUS guselkumab, PBO placebo, Q4W/Q8W every
4/8 weeks
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Fig. 4 Mean BASDAI component scores (observed data)
through week 100 in patients from DISCOVER-2 with
active psoriatic arthritis and investigator-verified, imaging-

confirmed sacroiliitis. BASDAI Bath Ankylosing
Spondylitis Disease Activity Index, GUS guselkumab,
PBO placebo, Q4W/Q8W every 4/8 weeks
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DISCUSSION

In previous pooled analyses of 312 patients with
investigator-verified, imaging-con-
firmed sacroiliitis from DISCOVER-1 and DIS-
COVER-2, those treated with guselkumab
demonstrated greater improvements in symp-
toms of axial disease at week 24 compared with
those receiving placebo, with mean improve-
ments and response rates maintained through 1
year [23]. Likewise, in the DISCOVER-2 only
cohort of 246 biologic-naı̈ve patients evaluated
through 2 years in the current analyses,
guselkumab-treated patients demonstrated
greater LS mean improvements (total BASDAI,
spinal pain, mBASDAI, and ASDAS scores) at
week 24 compared with placebo. Patients in the
guselkumab groups also had lower mean scores
than those in the placebo group for the total
BASDAI score and all six components through
week 24. Improvements in these scores at week
24 were observed regardless of HLA-B*27 status.
However, these results should be interpreted
with caution as the sample sizes in these sub-
groups were relatively small and imbalanced;
among patients with available data, approxi-
mately one-third were HLA-B*27?. For guselk-
umab-treated patients, mean improvements in
total BASDAI, spinal pain, mBASDAI, and
ASDAS scores increased through 1 and 2 years.
Additionally, mean total BASDAI and compo-
nent scores remained low through 2 years.

A treatment effect with guselkumab was also
observed in the proportions of patients achiev-
ing BASDAI 50 and ASDAS (clinically important
improvement, major improvement, inactive
disease, and LDA) responses at week 24, and
response rates were maintained through 2 years
in both guselkumab groups. The proportions of
patients achieving ASDAS responses (clinically
important improvement, major improvement,
inactive disease, and LDA) were generally simi-
lar between the two guselkumab dosing regi-
mens at each timepoint, with the exception of
the more stringent outcome of ASDAS inactive
disease (score\ 1.3), for which response rates
were numerically lower in the Q4W group. The
numerically higher response rate in patients
receiving the Q8W dosing regimen may be

related to some patients in this group having
baseline scores just above the threshold for
ASDAS inactive disease (ranges: Q4W 2.0–5.6,
Q8W 1.4–6.3).

Although limited by the small sample sizes,
additional exploratory analyses showed that the
treatment effect of guselkumab was consistent
in both males and females, with increasing
response rates for achievement of BASDAI 50
and ASDAS major improvement over time
through 2 years. Of note, greater variability was
observed in female patients when assessing
BASDAI 50 response, which is consistent with
findings from patients with axial spondy-
loarthritis in a large observational study, sug-
gesting that the BASDAI may be more
susceptible to differences between males and
females relative to the ASDAS [28].

Axial involvement in PsA is more common
in patients with established disease; isolated
axPsA is uncommon, occurring in approxi-
mately 2–5% of all patients [2, 29]. Because
biologics targeting IL-23 have not demonstrated
efficacy in patients with AS [30, 31], there has
been some speculation that IL-23 inhibitors
may not be efficacious in axPsA and that
improvements observed in analyses such as
those reported from DISCOVER-1 and DIS-
COVER-2 could be related to improvements in
peripheral disease [32]. Despite overlapping
features of AS and axPsA, patients with axPsA
appear to have distinct clinical features in that
they are more likely to experience peripheral
joint pain and dactylitis as well as skin and nail
disease [29, 33]. While patients with axPsA
often experience inflammatory back pain,
recent analyses suggest that this symptom
occurs with a higher frequency in patients with
AS [12, 29].

Furthermore, the incidence of HLA-B*27
positivity is higher in patients with axPsA than
in patients with PsA without axial disease and
the general population, but still lower than that
observed in patients with AS [5, 12, 29, 33].
Findings from a recent analysis comparing the
biomarker profile of patients with investigator-
confirmed sacroiliitis in DISCOVER-1 and DIS-
COVER-2 with that of patients with AS were
consistent with this pattern; additionally,
patients with PsA and axial involvement had
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elevated baseline levels of serum IL-17A and IL-
17F and enrichment of IL-17 and IL-10 path-
way-associated genes [34]. Separate research has
also identified distinct IL-23 and IL-23R poly-
morphisms in patients with PsA and AS [35–37].
These genetic differences may account for the
differential response to IL-23 inhibition in
patients with these conditions.

HLA-B*27 positivity in patients with PsA has
been associated with both higher risk of axial
involvement [38] and more extensive peripheral
joint damage [11]. As previously reported,
guselkumab-treated patients in the overall DIS-
COVER-2 population demonstrated low levels
of radiographic progression through 2 years [39]
that was associated with a higher likelihood of
achieving the minimal disease activity criteria
for swollen and tender joints, patient-reported
pain and global disease activity, and normalized
physical function [40]. The current exploratory
post hoc analyses suggest that guselkumab may
be efficacious in reducing the symptoms of axial
disease, as assessed by the BASDAI and ASDAS,
in patients with active PsA regardless of HLA-
B*27 status.

The BASDAI and ASDAS instruments were
developed for use in patients with AS and have
since been utilized for patients with axPsA pri-
marily due to the lack of diagnostic criteria and
assessment tools specific to axPsA. Although both
instruments have been shown to perform simi-
larly in patients with axPsA [24, 41], utilization of
these assessments in patients with axPsA is com-
plicated by the inclusion of components assessing
peripheral symptoms that also occur in patients
without axial involvement. In separate analyses
of patients with PsA, those with axial disease had
higher BASDAI scores, on average, than patients
without axial disease [42–44]; however, other
analyses have found that changes in BASDAI were
similar in patients with and without axial symp-
toms [43, 44]. ASAS and the Group for Research
and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) have therefore initiated the Axial
Involvement in Psoriatic Arthritis Study (AXIS) to
develop classification criteria for axPsA and a
unified nomenclature to improve research into
this patient population [45].

Current GRAPPA guidelines for patients with
axPsA relied on data generated in patients with

radiographic and nonradiographic axial
spondyloarthritis for recommending tumor
necrosis factor inhibitors, IL-17 inhibitors, and
Janus kinase inhibitors for axPsA patients [46].
To date, treatment recommendations regarding
therapies that inhibit IL-12/23 or IL-23 are
noted to have insufficient/inadequate evidence
of efficacy in this patient population, as existing
data were derived from post hoc analyses
[22, 23]. Real-world evidence suggests a con-
siderable unmet need remains for therapies that
effectively treat axial disease in patients with
PsA [47]. Therefore, the additional data reported
here as well as results from the ongoing phase 4
STAR study that was designed to prospectively
evaluate the effect of guselkumab on inflam-
mation of the spine and sacroiliac joints using
MRI in axPsA patients [48] will be critical in
addressing this data gap. Together, with the
AXIS study, results from the STAR study will
significantly advance the diagnosis, evaluation,
and treatment of patients with axPsA.

The findings reported in the present analyses
from DISCOVER-2 are limited by the post hoc
nature of the analyses. This study was not
powered to evaluate guselkumab specifically in
patients with axPsA. Patients in these analyses
were required to meet the DISCOVER-2 entry
criteria for joint and skin disease, all were bio-
logic-naı̈ve, the majority were males, and nearly
all were White, potentially limiting the gener-
alizability of these results to the broader popu-
lation of patients with PsA. The BASDAI and
ASDAS instruments utilized VAS scores that
were collected digitally via a tablet. Although
the BASDAI and ASDAS were initially validated
employing these visual scales [13], it should be
noted that this method, as opposed to a
numerical rating scale, may pose a limitation
for patients with literacy or vision impairments
[49]. Additionally, although investigators con-
firmed the presence of sacroiliitis through either
radiographs or MRI, spinal inflammation was
not assessed objectively using MRI. The pres-
ence of axPsA in this study population was
determined by the investigators using locally
read imaging, the accuracy of which can be
limited by variability in MRI reader expertise
[50].
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Although these analyses were performed
post hoc, conservative statistical methods were
applied, including NRI. Consistent with the full
study population [39], approximately 90% of
patients included in these post hoc analyses
completed their study treatment through week
100, allowing for a robust evaluation of the
long-term effects of guselkumab on symptoms
of axial disease in patients with active PsA.

CONCLUSIONS

In this post hoc analysis of biologic-naı̈ve adults
with active PsA and investigator-confirmed
sacroiliitis from DISCOVER-2, patients treated
with guselkumab demonstrated greater
improvements in symptoms of axial disease and
higher response rates for achieving meaningful
improvements through week 24 when com-
pared with placebo and durable efficacy, as
assessed by BASDAI, mBASDAI, spinal pain, and
ASDAS scores, through 2 years.
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