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Abstract

Objective The Phase 3 DISCOVER-1 study of guselkumab is the first randomized controlled trial to use Patient-Reported
Outcomes Measurement Information System (PROMIS) measures to assess the effects of treatment on general health out-
comes in patients with psoriatic arthritis (PsA).

Methods Patients (N = 381) with active PsA were randomized 1:1:1 to guselkumab 100 mg every 4 weeks (Q4W);
guselkumab 100 mg at Week 0, Week 4, then every 8 weeks (Q8W); or placebo with Week 24 crossover to guselkumab
Q4W. The PROMIS-29 Profile contains four items for each of seven domains (anxiety, depression, fatigue, pain interfer-
ence, physical function, sleep disturbance, and social participation) and one pain-intensity item. Raw domain scores are
converted to standardized T-scores, with norms based on a US general population mean of 50 (1 standard deviation (SD) =
10). T-score changes of > 5 are considered clinically meaningful. Least-squares mean PROMIS-29 T-score changes from
baseline to Week 24 and Week 52 were summarized for the guselkumab and placebo groups; nominal p-values compar-
ing results between guselkumab and placebo were calculated at Week 24 using a mixed model for repeated measures. The
proportions of patients who achieved clinically meaningful improvement in PROMIS-29 T-scores were also summarized at
Week 24 and Week 52; nominal p-values comparing results between guselkumab and placebo were calculated at Week 24
using the Cochran-Mantel-Haenszel test.

Results In the DISCOVER-1 patient population, mean PROMIS-29 T-scores at baseline were ~ 1 SD worse for physical func-
tion and pain interference and were numerically worse for social participation, fatigue, and sleep disturbance compared with
the US general population. At Week 24, mean PROMIS-29 T-scores improved in guselkumab-treated patients, approaching
US population norms; T-scores continued to improve through Week 52. Significantly higher proportions of patients in both
guselkumab treatment arms (31-52% across domains) had clinically meaningful improvements in pain interference, fatigue,
physical function, sleep, and social participation at Week 24 versus placebo (all nominal p < 0.05).

Conclusion In patients with active PsA, guselkumab treatment provided clinically meaningful reductions in fatigue and pain
and improvement in physical function and social participation, as measured by the PROMIS-29 Profile. These improvements
were maintained through 1 year.

ClinicalTrials.gov Registration number, NCT03162796; Submission date 19 May 2017.

Extended author information available on the last page of the article
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Key Points for Decision Makers

Patient-Reported Outcomes Measurement Information
System (PROMIS) measures are increasingly being used
in clinical research and in real-world practice to evaluate
general health outcomes that affect quality of life in gen-
eral populations and in patients with chronic diseases.

DISCOVER-1 is the first randomized controlled trial
to assess health-related quality of life in patients with

psoriatic arthritis using PROMIS measures, specifically
the PROMIS-29 Profile.

PROMIS-29 Profile results from DISCOVER-1 indicate
that treatment with guselkumab was associated with clin-
ically meaningful improvements across all health-related
quality-of-life domains; higher proportions of patients in
both guselkumab treatment arms had clinically meaning-
ful improvements in pain interference, fatigue, physi-

cal function, sleep, and social participation at Week 24
versus placebo (all nominal p < 0.05).

All mean PROMIS-29 T-scores in the guselkumab
groups approached US population norms at Week 24,
and mean improvements were maintained through Week
52.

1 Introduction

Psoriatic arthritis (PsA) is a chronic, heterogeneous, inflam-
matory disease that affects approximately 30% of patients
with psoriasis [1]. Characteristic musculoskeletal and der-
matologic manifestations of PsA include peripheral arthritis,
spondylitis, dactylitis, enthesitis, and psoriatic skin and nail
lesions [1, 2]. The joint manifestations of PsA often cause
symptoms of pain, swelling, tenderness, and reduced mobil-
ity, and skin lesions can be painful, pruritic, and irritating
[3].

Beyond these central joint and skin features of PsA,
patients frequently experience a broad range of other symp-
toms that negatively impact their health-related quality
of life. The chronic, often debilitating nature of PsA has
been shown to affect virtually all aspects of patients’ lives,
including the domains of physical and emotional function-
ing, social participation, fatigue, sleep, coping, intimacy,
self-care, depression, stress, and work productivity [3-5].
A recent global survey (N = 1286) found that despite tak-
ing prescription medications for the treatment of PsA, more
than half of all patients with the disease reported moderate
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or major negative impacts on their level of physical activ-
ity, ability to perform certain activities, work productivity,
emotional/mental well-being, romantic relationships and
intimacy, and participation in social or recreational activi-
ties, and 52% of patients reported experiencing unusual
fatigue [6].

As awareness of the broad life impact of PsA has
increased, consensus guidelines have been updated to
recommend that all late-stage clinical trials measure out-
comes identified as being important to patients, including
the effects of treatment on fatigue, physical function, pain,
emotional well-being, and social participation [5, 7]. The
Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS®) is a set of self-reported measures devel-
oped by the National Institutes of Health to evaluate physi-
cal, mental, and social health in general populations and
in patients with chronic diseases [§—10]. The PROMIS-29
Profile includes 29 items assessing the following seven
domains of health: physical function, pain interference,
fatigue, sleep disturbance, satisfaction with participation in
social roles and activities, depression, and anxiety; plus a
single pain-intensity numeric rating scale (NRS) [11]. Vali-
dated PROMIS Profile measures are increasingly being used
in clinical research and in real-world practice to evaluate
general health outcomes that affect quality of life, especially
in patients with rheumatic and musculoskeletal diseases
[11-19].

Guselkumab, a fully human monoclonal antibody that
selectively binds and inhibits the p19 subunit of interleu-
kin-23, is approved for the treatment of adults with active
PsA, as well as moderate to severe plaque psoriasis [20].
Results from the pivotal randomized, placebo-controlled,
Phase 3 DISCOVER-1 study showed that guselkumab 100
mg administered every 4 weeks (Q4W) or every 8 weeks
(Q8W) significantly improved joint symptoms, physical
function, and skin symptoms of psoriasis in patients with
active PsA [21, 22]. Here we report the treatment effects of
guselkumab on health-related quality of life in patients with
active PsA in the DISCOVER-1 study based on PROMIS-29
Profile results through 1 year.

2 Methods

Full details of the DISCOVER-1 study design and key clini-
cal efficacy and safety results have been reported previously
[21, 22]. This randomized, double-blind, placebo-controlled
study (NCT03162796) was initiated on 28 August 2017, and
the last study visit was 14 November 2019. The study was
conducted at 86 sites in 13 countries (Australia, Canada,
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Czech Republic, Germany, Hungary, Malaysia, Poland,
South Korea, Russia, Spain, Taiwan, Ukraine, and the USA).

2.1 Study Population

Eligible participants had active PsA despite standard thera-
pies (non-biologic disease-modifying anti-rheumatic drugs
(DMARD:s), apremilast, and non-steroidal anti-inflamma-
tory drugs (NSAIDs)), and a current or documented his-
tory of psoriasis with inadequate response or intolerance to
standard treatments. Active PSA was defined as having at
least three swollen and three tender joints, and C-reactive
protein concentration > 0.3 mg/dL. Approximately 30% of
enrolled patients could have had previous exposure to one
or two tumor necrosis factor inhibitors.

2.2 Study Design

Participants were randomized 1:1:1 to receive guselkumab
100 mg Q4W; guselkumab 100 mg at Week 0, Week 4, then
Q8W; or placebo with crossover to guselkumab 100 mg
Q4W at Week 24. The study consisted of a 6-week screening
period, a 24-week placebo-controlled period, and a 24-week
active treatment period, with safety measurements through
Week 60. At Week 16, patients with < 5% improvement in
both swollen and tender joint counts were eligible for early
escape; i.e, these patients continued with study treatment,
but the investigator could initiate or increase their dose of
NSAIDs or other analgesics, oral corticosteroids (< 10 mg/
day of prednisone or equivalent), or nonbiologic DMARDs
[21, 22].

2.3 PROMIS-29 Assessments

The PROMIS-29 Profile (v2.0) was administered at base-
line and at the Week 8, 16, 24, 36, and 52 study visits. The
PROMIS-29 Profile is a set of generic short forms con-
taining four items for each of the seven PROMIS domains
(scored from 1 to 5), along with a single pain-intensity item
(scored on a 0—10 NRS). Patients report anxiety, depres-
sion, fatigue, sleep disturbance, pain interference, and pain
intensity over the past 7 days; physical function and ability
to participate in social roles and activities have no speci-
fied timeframe. Raw scores for all domains (except pain-
intensity NRS) are converted into standardized T-scores with
a mean of 50 and a standard deviation (SD) of 10. For the
depression, anxiety, physical function, pain interference, and
fatigue domains, a score of 50 represents the average for the
US general population. The centering samples for the sleep
disturbance and satisfaction with social roles and activities
domains are a combination of a US general population and
a clinical sample. For these domains, a score of 50 likely
represents somewhat sicker people than the US general

population. Higher PROMIS T-scores represent more of
the concept being measured. For the anxiety, depression,
fatigue, pain interference, and sleep disturbance domains,
higher scores indicate more severe symptoms. For the physi-
cal function and social participation domains, higher scores
indicate better health outcomes [8].

2.4 Statistical Analyses

All statistical analyses were performed using SAS soft-
ware. Least-squares mean PROMIS-29 T-score changes
from baseline to Week 24 and Week 52 were summarized
by treatment group. Least-squares mean changes in T-scores
from baseline were calculated using observed data; at Week
24, the change from baseline was set to zero (no change) if
a patient met treatment failure criteria (i.e., discontinued
study treatment, terminated study participation, initiated
or increased DMARD or oral corticosteroid use, or initi-
ated protocol-prohibited PsA treatment); at Week 52, the
change from baseline was set to zero if data were missing
after patients discontinued the study agent for any reason.
A mixed model for repeated measures was used to calculate
least-squares mean changes in T-scores for the placebo and
guselkumab groups at Week 24 and Week 52 and to calcu-
late nominal p-values (not adjusted for multiplicity) between
guselkumab and placebo at Week 24; comparisons between
guselkumab and placebo were not performed after patients
in the placebo group crossed over to guselkumab Q4W at
Week 24.

Modified cumulative distribution curves [23] were gener-
ated to show the proportions of patients achieving various
levels of improvement in each PROMIS-29 domain T-score
from > 1 to > 21 points at Week 24 by treatment group.
Based on published studies estimating clinically meaningful
changes and minimally important differences in PROMIS
domain scores in patients with rheumatic and musculoskel-
etal disorders [15, 24-27], two prespecified thresholds (> 5-
and > 3-point improvement) were used to define clinically
meaningful changes in each domain T-score. At Week 24,
achievement of point improvement thresholds was calculated
for all patients who had not met treatment failure criteria;
patients with missing data were considered non-respond-
ers. At Week 52, proportions of patients achieving > 5- or
> 3-point improvements were calculated for patients who
remained in the study; patients who discontinued the study
agent for any reason and had missing data were considered
non-responders. At Week 24, nominal p-values (not adjusted
for multiplicity) were calculated for the difference in the
proportion of patients achieving > 5- or > 3-point improve-
ments in the guselkumab versus placebo groups using the
Cochran-Mantel-Haenszel test.

Effect sizes for PROMIS-29 T-score changes from
baseline to Week 24 and Week 52 were calculated (using
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observed data) as the mean value of change from baseline
divided by the SD of the baseline value [28]. Effect size
absolute values of < 0.2 are considered trivial; values of
> 0.2 to < 0.5 are considered small; values of 0.5 to < 0.8
are considered moderate, and values > 0.8 are considered
large [29].

3 Results
3.1 Patient Characteristics

Patients in the DISCOVER-1 study had established and
active disease, with an average of nine to 11 swollen
joints, 18 to 20 tender joints, and moderate pain at baseline
(Table 1). Baseline characteristics were generally compara-
ble across treatment groups. Baseline PROMIS-29 T-scores
indicate that on average, patients in this study had signifi-
cantly impaired physical function and more intense and
impactful pain (~ 1 SD worse) relative to the general US

Table 1 DISCOVER-1 baseline demographic and disease characteristics

Characteristic® GUS Q4W (N = 128) GUS Q8W (N =127) Placebo (N = 126)
Age, years 474 (11.6) 48.9 (11.5) 49.0 (11.1)
Female, n (%) 62 (48) 59 (46) 65 (52)
Weight, kg 86.7 (17.7) 86.3 (20.0) 85.2 (18.8)
Body mass index, kg/m2 29.9 (5.5) 29.9 (6.4) 29.6 (5.7)
PsA duration, years 6.6 (6.3) 6.4 (5.9) 7.2 (7.6)
Number of swollen joints, 0-66 8.6 (5.8) 10.9 (9.3) 10.1 (7.1)
Number of tender joints, 0-68 17.7 (13.1) 20.2 (14.5) 19.8 (14.4)
Patient assessment of pain, 0—10 cm VAS 5.9 (2.0) 6.0 (2.1) 5.8(2.2)
Patient global assessment of arthritis, 0-10 cm VAS 6.1 (2.0) 6.5 (2.0) 6.1 (2.2)
HAQ-DI score, 0-3 1.1 (0.7) 1.2 (0.6) 1.2(0.7)
C-reactive protein, mg/dLb 0.6 (0.3-1.3) 0.7 (0.4-1.9) 0.8 (0.3-1.5)
Body surface area of psoriasis, % 15.0 (18.3) 13.1 (17.7) 12.0 (16.0)
PASI score, 0-72 9.5 (10.1) 8.4 (9.8) 7.7 (8.9)
Patients with enthesitis, n (%) 73 (57) 72 (57)¢ 77 (61)
Leeds enthesitis index score, 1-6¢ 3.0(1.5) 2.7 (1.6) 2.8 (1.6)
Patients with dactylitis, n (%) 38 (30) 49 (39) 55 (44)
Dactylitis score, 1-60° 9.4 (12.5) 8.2 (10.1) 6.6 (7.4)
PROMIS-29 domain (score range)*

Higher scores indicate more severe symptoms

Anxiety (40.3-81.6) 51.9 9.5) 52.8(9.4) 50.9 (8.7)
Depression (41.0-79.4) 50.4 (8.1) 51.6 (9.4) 49.7 (8.6)
Fatigue (33.7-75.8) 53.0(9.1) 53.7 (9.6) 54.2 (8.7)
Pain interference (41.6-75.6) 60.2 (6.7) 61.8 (6.0) 61.7 (6.1)
Sleep disturbance (32.0-73.3) 52.0 (6.9) 52.3 (6.8) 51.8 (7.3)
Pain intensity (0-10 cm VAS) 6.2 (1.9) 6.4 (1.9) 6.3 (2.0)
Higher scores indicate better health outcomes

Physical function (22.9-56.9) 40.1 (6.7) 39.5(7.0) 39.7 (6.8)
Social participation (27.5-64.2) 47.8 (8.1) 46.0 (8.4) 46.9 (8.6)

#Data are mean (SD) unless otherwise stated
"Median (interquartile range)
‘n=126

dGUs Q4W, n =73; GUS Q8W, n = 72; placebo, n = 77
°GUS Q4W, n = 38; GUS Q8W, n = 49; placebo, n = 55

GUS guselkumab, HAQ-DI Health Assessment Questionnaire-Disability Index, PASI Psoriasis Area and Severity Index, PROMIS Patient-
Reported Outcomes Measurement Information System, PsA psoriatic arthritis, Q4W every 4 weeks, Q8W every 8 weeks, VAS visual analog scale
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population. For the domains of fatigue, sleep disturbance,
and social participation, mean baseline T-scores were
numerically worse than US population norm value of 50, but
were within 1/2 SD (5 points) of the norm. For the domains
of anxiety and depression, mean baseline scores were close
to the US population norm of 50.

3.2 PROMIS-29 T-Score Changes Over Time

For patients who received treatment with guselkumab,
observed mean T-scores for all seven PROMIS-29 domains
improved from baseline to Week 24 and Week 52 (Fig. 1).
By Week 24, mean T-scores approached US population
norm values of 50. By Week 52, absolute improvements in
mean T-scores continued to approach, and in some cases
exceed, population norm values of 50. In all guselkumab
treatment groups (Q4W, Q8W, and placebo crossover
to Q4W) at Week 52, mean T-scores for fatigue, anxiety,
depression, sleep disturbance, and social participation were
numerically better than the US population norm of 50; in
guselkumab-randomized patients, mean scores for physical
function and pain interference improved to within ~ 0.5 SD
of the US population norm.

Across PROMIS-29 domains, least-squares mean T-score
changes from baseline in guselkumab-treated patients were
numerically, and in most cases nominally significantly, bet-
ter compared with placebo at Week 24 (p < 0.05 for both
guselkumab treatment arms vs. placebo for pain interfer-
ence, physical function, fatigue, social participation, pain
intensity, and depression, and in the guselkumab Q8W treat-
ment arm for sleep disturbance and anxiety) (Table 2). For
all PROMIS-29 domains, the improvements observed at
Week 24 were maintained or further increased at Week 52
in guselkumab-treated patients.

3.3 Cumulative Distribution of Improvements
in PROMIS-29 T-Scores at Week 24

As shown in Fig. 2, clear separation between both
guselkumab dosing regimens and placebo was observed over
arange of T-score changes from baseline in the PROMIS-29
domains of physical function, pain interference, social par-
ticipation, and fatigue. More specifically, numerically larger
proportions of patients in both the guselkumab Q4W and
Q8W groups than in the placebo group achieved > 1- to
> 13-point improvements from baseline in all PROMIS-29
domains at Week 24. Clear but smaller separation between
both guselkumab dosing regimens and placebo was observed
for the PROMIS-29 domains of sleep disturbance, anxiety,
and depression (see Supplementary Fig. 1, Online Supple-
mentary Material (OSM)).

3.4 Proportions of Patients with = 5- and = 3-Point
Improvements

In both guselkumab treatment groups (Q4W and Q8W),
greater proportions of patients than in the placebo group had
clinically meaningful > 5-point (Fig. 3) and > 3-point (OSM
Fig. 2) T-score improvements in all PROMIS-29 domains
from baseline to Week 24. The proportions of patients with
clinically meaningful improvements afforded by treatment
with guselkumab Q4W and Q8W were maintained through
Week 52. The proportions of patients in the placebo group
achieving clinically meaningful improvement increased after
crossover to guselkumab Q4W at Week 24; at Week 52,
improvements in this group did not reach the levels achieved
by patients who were randomized to guselkumab at baseline.

Baseline Week 24 Week 52
Physical Function Physical Function Physical Function
Sleep Social Sleep Social Sleep Social
Disturbance Participation Disturbance Participation Disturbance Participation
®
Pain Anxiety Pain Anxiety Pain Anxiety

Interference Interference

Fatigue Depression

Fatigue

— GUS Q4W

Fig.1 Mean PROMIS-29 T-scores (observed data). The red cir-
cles indicate US population norm values of 50 for all domains. For
the anxiety, depression, fatigue, pain interference, and sleep distur-
bance domains, higher scores indicated more severe symptoms. For

GUS Q8w

Interference

Depression

Fatigue

Depression

PBO PBO—GUS Q4W

the physical function and social participation domains, higher scores
indicate better health outcomes. GUS guselkumab, PBO placebo,
PROMIS Patient-Reported Outcomes Measurement Information Sys-
tem, Q4W every 4 weeks, Q8W every 8 weeks
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Table 2 Least-squares mean (95% CI) changes in T-scores from baseline®

PROMIS-29 Week 24 Week 52

domain (score

range) GUS Q4W (N=  GUS Q8W (N=  Placebo (N=126) GUS Q4W (N=  GUS Q8W (N=  Placebo — GUS (N

128) 127) 128) 124) =123)

A decrease in score indicates reduced severity of symptoms

Anxiety (40.3— —29(—423, —32(-4.6, - 14 (=27, —-28(—42, —3.4(-48, -33(-47,-19)
81.6) - 1.6) - 1.9)% -0.0) - 1.5) -2.1)

Depression —-2.7(=39, —-34(-47, -09(-2.1,04) -29(-4.1, —-32(—44, -25(-=37,-14)
(41.0-79.4) — 1.4)* —2.1)f - 1.8) -2.0)

Fatigue (33.7- —5.1(-=6.5, —48(-6.2, —19(-3.2, —-57(-17.1, —-63(-1717, —-47(-6.1,-3.3)
75.8) -3 - 347 -0.5) -4.3) -4.9)

Pain interference - 5.7 (- 6.9, -55(-6.7, —-23(=3.5, -62(-17.5, -6.0(-7.2, -50(-62,-3.7)
(41.6-75.6) —4.5)7 —4.3)f - 1.1 -5.0) —4.7)

Sleep disturbance — 2.5 (- 3.5, —3.5(-4.6, - 1.2 (=23, -3.7(-47, -39(-5.0, -28(-38,-1.7)
(32.0-73.3) —-14) —2.4)f —-0.1) 2.7 -29)

Pain intensity —23 (=217, —20(-24, —0.6 (-0.9, —-28(-=32, —-24(-28, -20(-24,-1.6)
(0-10cm VAS) - 1.9)° - 1.6)" -02) -24) -2.0)

An increase in score indicates improvement

Physical function 5.1 (4.0, 6.1) 3.9(2.8,5.0) 1.3(0.3,2.4) 5.8(4.7,6.9) 443.3,5.5) 34(2.3,4.5)
(22.9-56.9)

Social participa- 4.5 (3.3, 5.8)" 49 (3.7,6.1) 1.5(0.2,2.7) 544.1,6.7) 5.6 (4.3,7.0) 4.0 (2.6,5.3)

tion (27.5-64.2)

“Defined as the change from baseline in T-score for all domains except pain intensity (change measured on a 0—10 VAS) using observed data. At
Week 24, change from baseline was set to zero (if no improvement) if a patient met treatment failure criteria; at Week 52, change from baseline,
if missing, was set to zero after a patient discontinued study agent for any reason. Least-squares mean changes and p-values were calculated

using a mixed model for repeated measures analysis

Nominal p values vs. placebo: *p < 0.05; p < 0.01

CI confidence interval, GUS guselkumab, PROMIS Patient-Reported Outcome Measurement Information System, Q4W every 4 weeks, Q8W

every 8 weeks, VAS visual analog scale

3.5 Effect Size

Calculated absolute values of effect sizes for changes from
baseline to Week 24 and Week 52 in PROMIS-29 T-scores
are shown in Fig. 4. At Week 24, absolute values of effect
sizes in guselkumab-treated patients were large (> 0.8) for
reductions in pain intensity and pain interference and moder-
ate (> 0.5) for improvements in physical function, fatigue,
and social participation; effect sizes in the placebo group
were trivial (0.1-0.2) for anxiety, depression, fatigue, physi-
cal function, sleep disturbance, and social participation,
and small (0.4) for pain interference and pain intensity. For
all domains, the absolute values of effect sizes for changes
from baseline at Week 24 were maintained or increased
through Week 52. Specifically, in guselkumab-treated
patients, absolute values of effect sizes at Week 52 remained
large for reductions in pain intensity and pain interference,
and were moderate or large for improvements in physical
function, social participation, fatigue, and sleep disturbance.
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4 Discussion

Results of this analysis showed that treatment with
guselkumab 100 mg Q4W or Q8W was associated with
clinically meaningful improvements in health-related quality
of life, as measured with the PROMIS-29 Profile. Improve-
ments were observed across all PROMIS-29 domains, most
notably pain, fatigue, physical function, satisfaction with
social participation, and depression; improvements in these
domains were nominally significant for both guselkumab
treatment groups compared with placebo at Week 24. Simi-
lar to trends observed for the other patient-reported out-
come (PRO) measures assessed in DISCOVER-1 and DIS-
COVER-2 (i.e., Functional Assessment of Chronic Illness
Therapy (FACIT)-Fatigue, Short Form-36 (SF-36) physical
component summary (PCS) and mental component sum-
mary (MCS) scores, and Health Assessment Questionnaire-
Disability Index (HAQ-DI)) [22, 30, 31], mean PROMIS-29
T-score improvements in all domains were maintained or
increased from Week 24 to Week 52. Specifically, for the
domains of fatigue, sleep disturbance, social participation,
physical function, pain interference, and pain intensity,
mean T-scores improved from Week 24 to Week 52 in the
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Observed effect size absolute values associated with 52
weeks of guselkumab treatment were large (0.8—1.5) for
improvements in pain intensity and pain interference; large
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Fig.4 Absolute values of effect size for change from baseline in PROMIS-29 T-scores. GUS guselkumab, PBO placebo, PROMIS Patient-
Reported Outcomes Measurement Information System, Q4W every 4 weeks, Q8W every 8 weeks

or moderate (0.6-0.9) for improvements in physical func-
tion, social participation, fatigue, and sleep disturbance; and
small to moderate (0.3-0.5) for anxiety and depression.

In this analysis, two prespecified thresholds (> 5- and
> 3-point improvements) were used to define clinically
meaningful changes in each PROMIS domain. These thresh-
olds were selected based on conservative estimates of what
has been reported in the literature as clinically meaning-
ful or minimally important changes in PROMIS-29 domain
scores in patients with rheumatologic or musculoskeletal
diseases [15, 24-27, 32, 33]. However, it is noteworthy that
reported minimally important differences vary across the dif-
ferent PROMIS domains and across different patient popu-
lations. For example, in patients with rheumatoid arthritis,
changes as small as 1-2 points are associated with noticeable
improvements in domains such as fatigue and pain inter-
ference [15, 24, 32], and meaningful change thresholds for
these domains have been defined as 2—3 points [34]. Mini-
mal important differences have been reported to be approxi-
mately 2 points for PROMIS domains of physical function,
fatigue, pain interference, and social participation in patients
with systemic lupus erythematosus [33] and to be approxi-
mately 2 points for physical function and pain interference
in patients with knee osteoarthritis or other chronic mus-
culoskeletal pain [19, 25]. Chen and colleagues found that
minimally important differences in pain interference were
smaller (1.5-2.5 points) for patients with chronic pain than
for a control group of stroke survivors (3—4 points) with
baseline pain levels close to the US norm [26]. Thus, in the
DISCOVER-1 study population, which had mean baseline
pain interference and physical function scores that were
approximately 10 points (1 SD) worse than the US general
population, it is possible that changes of 1-3 points in these
domains may have been clinically meaningful to patients.
Cumulative distribution results show that for these domains,
60-71% of guselkumab-treated patients had at least a 1-point
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improvement and 48-57% had at least a 3-point improve-
ment at Week 24.

4.1 Strengths and Limitations

The PROMIS Profile has been extensively studied since its
development in 2010, and there is substantial evidence sup-
porting the validity of various PROMIS measures in diverse
populations, including patients with rheumatologic and
dermatologic diseases [9, 13, 19, 35-38]. The PROMIS-29
Profile is a recommended, easy-to-use tool for the meas-
urement of a wide range of patient-centered outcomes in
clinical trials [19, 38]. Use of generic PRO measures, such
as the PROMIS Profile, HAQ-DI, and SF-36, allows for per-
formance of comparative analyses measuring the effect of
various diseases on the same health outcomes [3]. Although
the PROMIS Profile is not specific to PsA, the components
of this instrument are established as important PROs in com-
prehensive PsA disease management, and data suggest that
PROMIS Profile components may be more sensitive than
traditional PRO measures in detecting clinical improvement
[5, 19, 39, 40]. However, it is possible that the observed
treatment effects in DISCOVER-1 may have been different
using a disease-specific PRO measure, such as the Psoriatic
Arthritis Impact of Disease (PSAID) questionnaire [41-43].

A limitation of this analysis is that the full PROMIS-29
Profile is not yet validated in patients with PsA, and clini-
cally meaningful change thresholds (MCTs) have not been
well established in patients with PsA. However, validation
and establishment of MCTs of PROMIS Profile domains
are areas of active research, and studies published to date
support the use of PROMIS measures in patients with PsA
[38—40, 44]. For example, it was recently established that
a PROMIS-29 Profile physical function threshold score
of > 41.3 is equivalent to a HAQ-DI score of < 0.5 when
assessing minimal disease activity (MDA) physical function
criteria in patients with PsA [39]. Furthermore, PROMIS-29
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scores have been shown to be correlated with SF-36 and
Veterans RAND 36 (VR-36; a modification of the SF-36)
[45] scores and may have the potential to better measure
health-related quality-of-life outcomes because of differ-
ences in scoring formulas [46, 47]. The MCS and PCS of
the SF-36 and VR-36 are designed to be orthogonal (not
correlated), while the mental and physical health scores
of the PROMIS-29 are correlated with each other. Since
impairments in physical health are known to affect mental
well-being for many patients, it follows that the PROMIS-29
may more accurately reflect how most people experience
the overall life impact of disease [46, 47]. This difference
between the SF-36 and the PROMIS-29 may help explain
the observation that in the DISCOVER-1 study, improve-
ments in the SF-36 MCS did not reach statistical signifi-
cance for guselkumab versus placebo at Week 24 [21], but
improvements in PROMIS-29 T-scores for depression were
nominally significant.

Another limitation of this analysis is that the sample size
for DISCOVER-1 was determined to ensure statistical power
for the primary endpoint of American College of Rheuma-
tology (ACR) 20 response at Week 24, not for changes in
PROMIS-29 scores from baseline to Week 24. Additionally,
the standardized PROMIS-29 T-scores (mean = 50 for all
domains) are based on normalized values in the general US
population, whereas DISCOVER-1 is a global study that
included patients from 13 countries. It is possible that the
population norms across these 13 countries may differ from
US norms. However, several studies have found that demo-
graphic factors, including age, gender, and language, have no
or negligible effects on PROMIS T-scores, and that PROMIS
item banks can be universally applied across diverse patient
populations [48-52].

5 Conclusions

In patients with active PsA, PROMIS-29 Profile results indi-
cate that treatment with guselkumab was associated with
clinically meaningful improvements in health-related quality
of life, including reductions in pain and fatigue, improve-
ments in physical function, and increases in satisfaction
with social participation. In the DISCOVER-1 study, these
improvements in health-related quality-of-life domains were
maintained through 1 year of treatment with guselkumab.
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