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Long-Term Efficacy and Safety of Guselkumab, a Monoclonal
Antibody Specific to the p19 Subunit of Interleukin-23,
Through Two Years: Results From a Phase III, Randomized,
Double-Blind, Placebo-Controlled Study Conducted in
Biologic-Naive Patients With Active Psoriatic Arthritis

Iain B. McInnes,1 Proton Rahman,2 Alice B. Gottlieb,3 Elizabeth C. Hsia,4 Alexa P. Kollmeier,5 Xie L. Xu,5

Yusang Jiang,6 Shihong Sheng,6 May Shawi,7 Soumya D. Chakravarty,8 Désirée van der Heijde,9

and Philip J. Mease10

Objective. To assess long-term efficacy and safety of guselkumab, an interleukin-23 p19 subunit (IL-23p19) inhib-
itor, in patients with active psoriatic arthritis (PsA) from the phase III DISCOVER-2 trial.

Methods. In the DISCOVER-2 trial, patients with active PsA (≥5 swollen joints and ≥5 tender joints; C-reactive pro-
tein level ≥0.6 mg/dl) despite prior nonbiologic therapy were randomized to receive the following: guselkumab 100 mg
every 4 weeks; guselkumab 100 mg at weeks 0 and 4 and then every 8 weeks; or placebo with crossover to guselku-
mab 100 mg every 4 weeks, beginning at week 24. Efficacy assessments included American College of Rheumatology
≥20%/50%/70% improvement criteria (ACR20/50/70), Investigator’s Global Assessment (IGA) of psoriasis score of
0 (indicating complete skin clearance), resolution of enthesitis (Leeds Enthesitis Index) and dactylitis (Dactylitis Severity
Score), and changes in the Sharp/van der Heijde modified radiographic scores for PsA. Clinical data (imputed as no
response/no change from baseline if missing) and observed radiographic data were summarized through week 100;
safety assessments continued through week 112.

Results. Of the 739 randomized and treated patients, 652 (88%) completed treatment through week 100. Across
groups of guselkumab-treated patients (including those in the placebo–guselkumab crossover group), the following
findings at week 100 indicated that amelioration of arthritis signs/symptoms and extraarticular manifestations was
durable through 2 years: ACR20 response (68–76%), ACR50 response (48–56%), ACR70 response (30–36%), IGA
score of 0 (55–67%), enthesitis resolution (62–70%), and dactylitis resolution (72–83%). Mean changes in the Sharp/
van der Heijde modified score for PsA from weeks 52 to week 100 (range 0.13–0.75) indicated that the low rates of
radiographic progression observed among guselkumab-treated patients at earlier time points extended through week
100. Through week 112, 8% (5.8 per 100 patient-years) and 3% (1.9 per 100 patient-years) of the 731 guselkumab-
treated patients had a serious adverse event or serious infection, respectively; 1 death occurred (road traffic accident).

Conclusion. In biologic-naive PsA patients, guselkumab provided durable improvements in multiple disease
domains with no unexpected safety findings through 2 years.

A video abstract of this article can be found at https://players.brightcove.
net/3806881048001/default_default/index.html?videoId=6295462884001.
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INTRODUCTION

Psoriatic arthritis (PsA), an inflammatory disorder primarily
affecting the skin and joints, can present with a variety of manifes-
tations including skin and nail lesions, peripheral joint pain, spon-
dylitis, dactylitis, and enthesitis. Symptoms typically begin in
early to mid-adulthood, thus requiring long-term treatment. Cur-
rent treatment guidelines advise choosing therapeutics directed
at specific PsA disease domains affected in individual patients
(1,2). Biologic therapies are often recommended for patients
whose disease is not adequately controlled by conventional syn-
thetic disease-modifying antirheumatic drugs (DMARDs). In addi-
tion, it is not uncommon for PsA patients to switch biologic
treatments due to loss of efficacy over time or intolerance (3,4).
Recent findings from an observational study of biologics in PsA
patients show that treatment persistence and achieving low dis-
ease activity at 1 year was predictive of longer-term persistence
and remission at 12 years (5), highlighting the current unmet need
for treatments exhibiting durable efficacy and safety (6,7).

The Th17 cell line has been identified as a critical driver of
skin inflammation in psoriasis (8,9) and may also drive articular
disease pathogenesis, given that interleukin-17A (IL-17A) inhibi-
tors have demonstrated therapeutic benefits in this compartment
(10). IL-23 is known to promote differentiation and proliferation of
Th17 cells in skin lesions from psoriasis patients (11,12), and this
pathway has been implicated in PsA pathogenesis (13). Guselku-
mab, a monoclonal antibody targeting the IL-23p19 subunit, is
approved both for adults with moderate-to-severe psoriasis and
those with active PsA (14). In the phase III, randomized,
placebo-controlled DISCOVER-1 (15) and DISCOVER-2 (16)
studies, patients treated with guselkumab 100 mg, either every
4 weeks or every 8 weeks, achieved greater improvements and
higher response rates in several measures of joint and skin dis-
ease at week 24 compared to those receiving placebo. Radio-
graphic progression, assessed only in the DISCOVER-2 trial,
was significantly lower in the guselkumab group treated every
4 weeks than in the placebo group at week 24. Improvements in
the signs and symptoms of PsA and joint and skin response
rates were maintained through 1 year, with safety findings con-
sistent with the known profile of guselkumab (17,18). The
DISCOVER-2 trial continued through 2 years, and the final clini-
cal efficacy, radiographic progression, and safety results are
reported herein.

PATIENTS AND METHODS

Patients. Patient eligibility criteria have been previously
described (16). Briefly, the DISCOVER-2 trial enrolled adults with
active PsA (≥5 tender joints and ≥5 swollen joints; C-reactive pro-
tein [CRP] level ≥0.6 mg/dl) despite standard nonbiologic treat-
ment (DMARDs, apremilast, or nonsteroidal antiinflammatory
drugs [NSAIDs]) who were naive to treatment with biologic agents
and JAK inhibitors.

Study design. This phase III, randomized, double-blind
study was conducted at 118 sites across 13 countries. The trial
included a 6-week screening period, a 100-week treatment
phase (placebo-controlled weeks 0–24, active treatment weeks
24–100), and 12 weeks of safety follow-up (weeks 100–112)
(16). Eligible patients were randomized (1:1:1) to receive subcuta-
neous injections of guselkumab 100 mg every 4 weeks; guselku-
mab 100 mg at weeks 0 and 4 and then every 8 weeks; or
placebo with crossover to guselkumab 100 mg every 4 weeks
beginning at week 24. Patients had the option to self-administer
guselkumab in weeks 56–96. Central randomization and study
blinding details through week 24 have been previously reported
(16). After crossover to guselkumab, patients and investigators
remained blinded with regard to dosing regimen. Patients could
continue stable baseline use of selected nonbiologic DMARDs,
oral glucocorticoids (≤10 mg/day of prednisone or equivalent),
and NSAIDs/other analgesics up to regionally approved doses.

The DISCOVER-2 trial (ClinicalTrials.gov identifier:
NCT03158285) was conducted in accordance with Declaration
of Helsinki and Good Clinical Practice guidelines. The protocol
was approved by each site’s governing ethical body, and all
patients provided written informed consent.

Procedures. Efficacy was assessed through week 100.
American College of Rheumatology (ACR) response components
(tender joint count [0–68], swollen joint count [0–66], pain [0–10
cm visual analog scale (VAS)], physician global assessment
[0–10 cm VAS], patient global assessment [0–10 cm VAS], phys-
ical function as assessed by the Health Assessment Question-
naire disability index [HAQ DI; 0–3], and CRP level [mg/dl]) were
determined as previously described (16,17). Enthesitis (Leeds
Enthesitis Index; total 0–6) (19) and dactylitis (Dactylitis Severity
Score; total 0–60) (20) were also assessed.

Single radiographs of hands (posteroanterior) and feet (ante-
roposterior) were obtained at weeks 0, 24, 52, and 100 (or at dis-
continuation) and scored using the Sharp/van der Heijde modified
scoring method for PsA (21). Findings previously described
through week 24 and week 52 were derived from the first and
second reading sessions, respectively (16,17). The third reading
session included radiographs from all time points and were inde-
pendently evaluated by 2 central primary readers, with a third
reader for adjudication, blinded with regard to treatment group
and time point. Assignment of readers to primary reader/
adjudicator roles was the same for reading sessions 1 and
3, and scores of the 2 primary readers in each session were aver-
aged together (16,17). Scores from a third adjudicator were uti-
lized when the difference in change scores between the primary
readers was >10 or if change scores from 1 primary reader were
missing.

Skin symptoms were assessed using the Investigator’s
Global Assessment of psoriasis (IGA; 0 [cleared] to 4 [severe])
(22). The Psoriasis Area and Severity Index (PASI; 0–72) also
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assessed the extent (percentage body surface area affected) and
degree of associated redness, thickness, and scaling (each
graded from 0 [none] to 4 [maximum]) (23). Health-related quality
of life (HRQoL) was evaluated using Short Form 36 (SF-36) phys-
ical component summary (PCS) and mental component summary
(MCS) scores (24).

Adverse events (AEs) and routine hematology and chemistry
parameters were monitored. Serum samples collected through
week 112 were assayed to measure guselkumab concentrations
and detect antibodies to guselkumab (15,16).

Outcome measures. Outcome measures included the fol-
lowing: ACR ≥20%/50%/70% improvement criteria (ACR20/50/70)
(25); IGA score 0/1 (score 0/1 and ≥2-grade improvement); skin
responses (IGA 0 and ≥75%, 90%, or 100% improvement in PASI
[PASI75/90/100]) in patients with ≥3% body surface area affected
with psoriasis and IGA score ≥2 at baseline; changes in total
Sharp/van der Heijde modified scores for PsA derived from
images read in the third session; changes from baseline in HAQ
DI and proportions of patients with HAQ DI response (reduction
≥0.35 among patients with a baseline score ≥0.35) or normalized
HAQ DI (≤0.5 among patients with a baseline score >0.5);
changes from baseline in SF-36 PCS and MCS scores and pro-
portions of patients with a minimal clinically important difference
(≥5) (26); resolution of enthesitis and dactylitis (score 0 among
patients affected at baseline); and achievement of minimal dis-
ease activity (MDA) (27) or very low disease activity (VLDA) (28).

Safety outcomes included AEs, serious AEs (SAEs), AEs
resulting in discontinuation of study drug, infections, serious infec-
tions, injection-site reactions, malignancies, major adverse car-
diovascular events (MACE; predefined as cardiovascular death,
nonfatal myocardial infarction, or nonfatal stroke), suicidal ideation
or behavior (electronic Columbia-Suicide Severity Rating Scale
questionnaire or reported AEs), and clinical laboratory abnormali-
ties classified by the National Cancer Institute’s Common Termi-
nology Criteria for AEs.

Statistical analysis. DISCOVER-2 sample size estimates
have been previously reported (16). All patients continuing treat-
ment at week 24 received guselkumab going forward; no formal
hypothesis testing was planned after week 24.

As previously reported (16), treatment failure rules were
applied to all clinical efficacy analyses through week 24: patients
who discontinued study treatment, terminated study participation,
initiated/increased doses of DMARDs or oral glucocorticoids, or
initiated protocol-prohibited PsA treatment were considered non-
responders for binary end points, or were considered to have no
change from baseline for continuous end points. Missing data
were imputed as nonresponse for categorical end points or using
multiple imputation (assumed to be missing at random) for contin-
uous end points. After week 24, the statistical analysis plan pre-
specified using observed data through week 100. Post hoc

clinical efficacy (but not radiographic) analyses employed nonre-
sponder imputation (NRI) in which patients with missing data were
classified as nonresponders for categorical end points, and miss-
ing continuous end point data were imputed as having no change
(for patients who discontinued study treatment), or were imputed
using multiple imputation (assumed to be missing at random for
patients with missing data for any other reason). Results of these
post hoc analyses have been reported through week 52 (17)
and are reported here through week 100. Additional post hoc
analyses assessed the maintenance of ACR20/50/70 responses
(NRI) at week 100 among patients with a response at week
52, the proportions of patients achieving ≥20% improvement in
the individual ACR components (NRI) through week 100, and
the median time to onset of treatment effect (for ACR20) using
Kaplan–Meier curves. Least squares mean (LSM) changes in clin-
ical efficacy and HRQoL measures were determined using analy-
sis of covariance.

Observed changes in Sharp/van der Heijde scores from
reading session 3 were summarized using descriptive statistics
for patients who continued treatment at week 52. Cumulative
probability plots show the observed cumulative distribution of
these scores, ranked from lowest to highest, against the actual
value according to study period (weeks 0–52 and weeks 52–100).

AEs were summarized by actual treatment received for
patients who received ≥1 study agent administration. To account
for the shorter placebo-controlled period compared to active
treatment, incidences of AEs, SAEs, AEs leading to discontinua-
tion, infections, and serious infections are also reported as the
number of events per 100 patient-years of follow-up with 95%
confidence intervals (95% CIs).

RESULTS

Patient disposition and characteristics. A total of
739 patients were randomized and treated (guselkumab 100 mg
every 4 weeks [n = 245], guselkumab 100 mg every 8 weeks
[n = 248], or placebo [n = 246]). Baseline demographic and dis-
ease characteristics were generally well balanced among treat-
ment groups, and disease activity measures were consistent
with active PsA (16); 60% of patients were receiving concomitant
methotrexate (MTX) at baseline.

Patient dispositions through week 24 (16) and week 52 (17)
have also been reported. The robust patient retention seen
through 1 year (93%) was durable through week 100, when nearly
90% of randomized and treated patients completed study treat-
ment (89% of the every-4-weeks group; 90% of the every-
8-weeks group; 85% of the placebo–guselkumab crossover
group) (Supplementary Figure 1, available on the Arthritis & Rheu-
matology website at https://onlinelibrary.wiley.com/doi/10.1002/
art.42010). Among 687 patients who received ≥1 guselkumab
administration at or after week 52, the most common reason for
discontinuation was an AE (1.3% [3 of 227 patients], 2.2% [5 of
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232 patients], and 3.1% [7 of 228 patients], respectively, in each
of the aforementioned groups).

Efficacy. Clinical efficacy through week 24 and week 52 has
been previously detailed (16,17). Briefly, the primary end point
was achieved, with 64% of patients in both guselkumab dosing
groups achieving an ACR20 response at week 24 versus 33% of
patients in the placebo group (16). At week 100, 76% of patients
in the guselkumab every-4-weeks group and 74% in the every-
8-weeks group had an ACR20 response, 56% and 55%, respec-
tively, had an ACR50 response, and 35% and 36%, respectively,

had an ACR70 response (all NRI accounting for ~12% of patients
with missing data) (Figure 1). Trends in ACR response rates over
time using observed data were consistent with those determined
using NRI (Figure 1). When evaluating the time to ACR20
response, separation from placebo was observed at week 4, with
continued increases in response rate through week 24 for
patients in the guselkumab groups (Supplementary Figure 2,
https://onlinelibrary.wiley.com/doi/10.1002/art.42010). Among
ACR components, 45–62% of guselkumab-treated patients
achieved ≥20% improvement in tender and swollen joint counts,
physician global assessment score, and CRP level by week 4

B
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Figure 1. Proportions of patients achieving American College of Rheumatology ≥20% improvement criteria (ACR20) (A and B), ACR50 (C and
D), and ACR70 (E and F) responses through week 100. Response rates derived using nonresponder imputation (NRI) for missing data (see
Patients and Methods) are shown in panels A, C, and E; response rates from weeks 24–100 derived from observed data are shown in panels
B,D, and F. The dashed vertical line at week 24 indicates placebo (PBO) crossover to guselkumab (GUS) administered every 4 weeks (Q4W); gray
shading indicates post hoc NRI data. Q8W = every 8 weeks.
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(Supplementary Figure 3, https://onlinelibrary.wiley.com/doi/10.
1002/art.42010). In the guselkumab groups, the proportions of
patients achieving ≥20% improvement were maintained or contin-
ued to increase through week 100 for all ACR components. In addi-
tion, at a group level, response rates for increasing levels of response
(ACR50 and ACR70) increased over time through the second year of

treatment. This suggests that individual patients may be improving
over time and achieving higher levels of improvement with continued
guselkumab treatment.

Among patients with available radiographs (reading session
3) in the guselkumab every-4-weeks and every-8-weeks groups,
respectively, the observed mean changes in total Sharp/van der
Heijde score were 0.48 and 0.68 from week 0 to week 24 (smal-
lest detectable change [SDC] 2.18), 0.57 and 0.31 from week
24 to week 52 (SDC 2.25), and 0.75 and 0.46 from week 52 to
week 100 (SDC 2.28) (Table 1). In the placebo crossover group,
mean changes in Sharp/van der Heijde scores from week 24 to
week 52 (0.34) and from week 52 to week 100 (0.13) indicated
that, on average, patients in this group had less radiographic pro-
gression after initiating guselkumab compared to the 24-week
placebo-controlled period (1.12). Low rates of radiographic pro-
gression were seen fromweek 0 to week 100 across both guselk-
umab dosing regimens (Figure 2). Mean changes in total Sharp/
van der Heijde scores indicated less radiographic progression
from week 52 to week 100 than from week 0 to week 52 in all
3 groups (Supplementary Figure 4, https://onlinelibrary.wiley.
com/doi/10.1002/art.42010).

In prespecified pooled analyses of the DISCOVER-1 and
DISCOVER-2 trials, guselkumab-treated patients had greater
improvements in enthesitis and dactylitis scores and higher rates
of resolution at week 24 compared to placebo-treated patients
(16). In the DISCOVER-2 study, among patients affected at base-
line, 62% in the every-4-weeks group and 70% in the every-
8-weeks group achieved complete resolution of enthesitis and
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and Severity Index (PASI90) response (B), IGA score 0 (C), and PASI100 response (D) through week 100 (W100). IGA and PASI scores were
assessed in patients with ≥3% body surface area with psoriasis involvement and an IGA score of ≥2 at baseline. Response rates were derived
using NRI for missing data. IGA response was defined as score of 0/1 and ≥2-grade improvement. See Figure 1 for other definitions.
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72% and 83%, respectively, achieved complete resolution of dac-
tylitis by week 100 (Table 1). Additionally, LSM changes from
baseline in enthesitis and dactylitis scores at week 100 in the
every-4-weeks group (�1.9 and �6.5, respectively) and in the
every-8-weeks group (�2.1 and �7.5, respectively) were consis-
tent with those reported at week 52 (17).

Improvements in physical function and HRQoL at week
24 were also significantly greater in the 2 guselkumab groups
compared to placebo (16). At week 100, LSM changes from
baseline in HAQ DI in the every-4-weeks (�0.55) and every-
8-weeks (�0.53) groups were consistent with those at week
52, and 63–64% of patients had a clinically meaningful improve-
ment in HAQ DI (≥0.35). Additionally, 35–40% of patients in the
guselkumab groups achieved normalized physical function (HAQ
DI ≤0.5) by week 100. In the guselkumab groups, improvements
in HRQoL by week 100 were consistent with those observed at
week 52, with LSM changes in SF-36 PCS andMCS scores rang-
ing 10.0–10.4 and 4.2–4.9, respectively (Table 1).

At week 24, guselkumab-randomized patients had higher
response rates for skin assessments (IGA and PASI) compared
to placebo (16). Among patients receiving guselkumab fromweek
0, 62% of those in the every-4-weeks group and 55% in the
every-8-weeks group had an IGA score of 0 at week 100, and
76% and 72% had an IGA 0/1 response, respectively (Figure 3).
In addition, 82–83% of patients in the guselkumab groups
achieved PASI75 at week 100, 70–74% achieved PASI90, and
53–59% achieved PASI100 (Figure 3).

Using composite measures of disease activity, 38% of those
in the every-4-weeks group and 40% in the every-8-weeks group
achieved MDA at week 100. Additionally, 14% and 17% of
patients, respectively, achieved VLDA (Table 1).

For patients in the placebo–guselkumab crossover group,
response rates for joint and skin manifestations and resolution of
enthesitis and dactylitis, as well as improvements in these scores,
at week 100 were similar to those at week 52. Low rates of radio-
graphic progression and improvements in physical function and
HRQoL also extended to week 100 in these patients. Also at
week 100, 37% of placebo crossover patients achieved MDA
and 13% achieved VLDA.

Among patients in the guselkumab groups who achieved an
ACR20, ACR50, or ACR70 response at week 52, 91% in the
every-4-weeks group and 87% in the every-8-weeks group main-
tained an ACR20 response, 83% and 79%, respectively, main-
tained an ACR50 response, and 72% and 80%, respectively,
maintained an ACR70 response at week 100 (Figure 4). Among
patients in these 2 groups who achieved the more stringent
MDA criteria at week 52, 81% and 83%, respectively, maintained
MDA at week 100.

AEs. Detailed safety results through week 24 and week
52 have been previously reported (16,17). Through week 112, a
total of 731 patients received ≥1 administration of guselkumab,

including patients initially randomized to placebo who crossed
over to guselkumab at week 24, for a total of 1,392 patient-years
of follow-up.

Through week 112, as with earlier time points, infections
were the most common type of AE reported in guselkumab-
treated patients (Table 2). The most common infections were
upper respiratory tract infection (8.5%) and nasopharyngitis
(7.5%). Among all guselkumab-treated patients, 21 patients
(every-4-weeks group [n = 5; 2%]; every-8-weeks group [n = 8;
3%]; placebo–guselkumab crossover group [n= 8; 3%]) reported
a serious infection through week 112. Of these, 6 reported pneu-
monia (every-4-weeks group [n = 2]; every-8-weeks group
[n = 3]; placebo crossover group [n = 1]), and 2 had diverticulitis
(every-4-weeks group [n = 1, with perforation]; every-8-weeks
group [n = 1]). Other serious infections that occurred included
acute hepatitis B and oophoritis (in the every-4-weeks group);
appendicitis, herpes zoster, cystitis, 1 patient with bacterial vagi-
nosis and trichomoniasis, and 1 patient with pyrexia and urinary
tract infection (in the every-8-weeks group); and acute hepatitis
C, bacterial meningitis, costochondritis, dengue fever, infective
periostitis, influenza, pericarditis, and tracheitis (in the placebo
crossover group). The number of infections per 100 patient-years
was 37.3 among guselkumab-treated patients compared to 50.5
among placebo-treated patients; the respective numbers of seri-
ous infections were 1.9 and 0.9 per 100 patient-years (Table 2).

One death occurred during the study (road traffic accident in
the placebo crossover group post–week 52). Two malignancies
occurred, both before week 24 (melanoma in situ in the every-
8-weeks group and renal clear cell cancer in the placebo group)
(16). Three patients experienced MACE (all nonfatal), including
2 patients in the every-4-weeks group who had an ischemic
stroke: 1 had a history of hypertension, hyperlipidemia, and dia-
betes (16), and the second had a history of hypertension, stroke,
and smoking. The third patient (also in the every-4-weeks group),
who had a history of smoking, hypertension, and hyperlipidemia,
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Figure 4. Proportions of patients maintaining ACR20, ACR50, or
ACR70 responses or minimal disease activity (MDA) at week
100 among those who achieved these responses at week 52.
Response rates were derived using NRI for missing data. See
Figure 1 for other definitions.
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experienced a myocardial infarction. Opportunistic infections
occurred in 3 guselkumab-treated patients (all post–week 52):
fungal esophagitis (concomitant MTX, longstanding history of
gastroesophageal reflux disease and recent course of antibiotics)
and herpes zoster disseminated (no concomitant DMARDs, his-
tory of diabetes mellitus, and no zoster vaccination) in the every-
8-weeks group, and meningitis listeria (concomitant MTX) in the
placebo–guselkumab crossover group. No patients developed
active tuberculosis. One patient in the every-8-weeks group
reported unilateral iridocyclitis, which resolved following steroid
and NSAID treatment. While no case of inflammatory bowel dis-
ease occurred in guselkumab-treated patients, 1 was suspected
in a patient receiving placebo (16).

Four patients (1 receiving placebo and 3 receiving guselku-
mab) experienced suicidal ideation; 3 of these events occurred
prior to week 52 (16,17). All 4 events were classified as level 1;

no events of suicidal behavior or self-injurious behavior without
suicidal intent were reported.

Among all patients who received ≥1 administration of
guselkumab, 20 (2.7%) had an injection site reaction, with no
apparent difference between the every-4-weeks regimen (12 of
483 patients [2.5%], including patients who crossed over from
placebo) and the every-8-weeks regimen (8 of 248 patients
[3.2%]). Most reactions were considered mild. Two patients dis-
continued treatment, prior to week 52, due to an injection site
reaction (moderate injection site erythema/rash and erythema/
swelling/warming) (17). No cases of anaphylaxis or serum sick-
ness were reported.

A total of 727 patients received ≥1 administration of guselku-
mab and had available serum samples through week 112.
Fifty-three guselkumab-treated patients (7.3%) tested positive for
antibodies to guselkumab; of these, 3 (5.7%) were positive for

Table 2. AEs through week 112 of the DISCOVER-2 study*

Placebo
(weeks 0–24)
(n = 246)

Placebo–
guselkumab

Q4W crossover
(weeks 24–112)

(n = 238)

Guselkumab
Q4W

(weeks 0–112)
(n = 245)

Guselkumab
Q8W

(weeks 0–112)
(n = 248)

All
guselkumab
(n = 731)†

Duration of
follow-up, weeks

24.4 84.2 106.4 107.1 99.4

Patient-years of
follow-up

115 384 499 509 1,392

AEs
No. patient-years 85 240 225 224 690
Patients 101 (41) 126 (53) 172 (70) 178 (72) 476 (65)
No. events per

100 patient-
years (95% CI)

188.9 (164.6, 215.8) 110.7 (100.5, 121.8) 121.2 (111.7, 131.2) 158.0 (147.3, 169.3) 131.7 (125.8, 137.9)

Serious AEs
No. patient-years 113 368 476 487 1,330
Patients 7 (3) 16 (7) 22 (9) 22 (9) 60 (8)
No. events per

100 patient-
years (95% CI)

6.1 (2.5, 12.6) 6.0 (3.8, 9.0) 5.2 (3.4, 7.6) 6.1 (4.1, 8.7) 5.8 (4.6, 7.2)

AEs leading to study
discontinuation

No. patient-years 114 381 496 507 1,383
Patients 4 (2) 10 (4) 13 (5) 8 (3) 31 (4)
No. events per
100 patient-
years (95% CI)

3.5 (1.0, 8.9) 2.9 (1.4, 5.1) 3.2 (1.8, 5.2) 1.6 (0.7, 3.1) 2.5 (1.8, 3.5)

Infections
No. patient-years 104 315 378 381 1,075
Patients 45 (18) 61 (26) 82 (34) 94 (38) 237 (32)
No. events per
100 patient
years (95% CI)

50.5 (38.3, 65.3) 34.9 (29.3, 41.4) 35.8 (30.8, 41.5) 40.5 (35.1, 46.4) 37.3 (34.1, 40.6)

Serious infections
No. patient-years 115 378 496 504 1,378
Patients 1 (0.4) 8 (3) 5 (2) 8 (3) 21 (3)
No. events per
100 patient-
years (95% CI)

0.9 (0.02, 4.9) 2.6 (1.3, 4.8) 1.0 (0.3, 2.3) 2.2 (1.1, 3.9) 1.9 (1.2, 2.7)

* Except where indicated otherwise, values are the number (%) of patients. AEs = adverse events; 95% CI = 95% confidence interval;
Q4W = every 4 weeks; Q8W = every 8 weeks.
† Includes all patients who received ≥1 administration of guselkumab, including patients who crossed over from placebo at week 24.
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neutralizing antibodies. Among 22 guselkumab-randomized
patients who tested positive for antibodies through week 100 and
had ACR evaluations at week 100, 18 (81.8%) achieved ACR20
response and 12 (54.5%) achieved ACR50 response. Median
steady-state trough guselkumab concentrations were maintained
from week 52 to week 100, with both the every-4-weeks regimen
(4.53 to 3.86 μg/ml) and every-8-weeks regimen (1.15 to
0.97 μg/ml).

Through week 112, grade 2 and grade 3 decreased neutro-
phil counts occurred in ~4% and 0.7%, respectively, of all
guselkumab-treated patients, with no apparent differences
between the 2 dosing regimens (Supplementary Table 1, https://
onlinelibrary.wiley.com/doi/10.1002/art.42010). One patient (in
the every-4-weeks group) had a grade 4 decreased neutrophil
count (17). Generally, these decreased levels were transient and
resolved spontaneously without discontinuation of study treat-
ment. One infection (mild nasopharyngitis) was associated with a
grade 2 decreased neutrophil count (17).

Among 725 patients who received guselkumab and had
postbaseline samples available, grade 2 or 3 increased alanine
aminotransferase (ALT) and aspartate aminotransferase (AST)
levels were seen in ~5% of guselkumab-treated patients through
week 112 (Supplementary Table 1, https://onlinelibrary.wiley.
com/doi/10.1002/art.42010); no grade 4 ALT or AST elevation
occurred. Grade 2 ALT elevations were reported in 7.0% of those
in the every-4-weeks group and 2.4% in the every-8-weeks
group; grade 3 ALT elevations were reported in 2.1% and 1.6%
of these patients, respectively. Grade 2 increased AST levels
occurred in 4.5% and 3.6%, of patients in these 2 groups,
respectively, and grade 3 AST elevations occurred in 3.3% and
1.2% of patients. Most increased ALT and AST levels were tran-
sient and resolved without discontinuation of guselkumab, with
few exceptions: 3 patients in the every-4-weeks group (1 each
with acute hepatitis B, isoniazid-induced liver injury, and hepatic
steatosis [this patient had a history of chronic liver disease]) dis-
continued the study, and another in the every-4-weeks group
had an extended interruption in treatment primarily due to investi-
gator concerns of alcohol use, hepatic steatosis, and chronic
cholecystitis with persistently elevated transaminase levels
(16,17), and discontinued due to investigator decision.

Three patients in the placebo–guselkumab crossover group
discontinued guselkumab after week 52 (1 each with nonalco-
holic fatty liver disease, acute hepatitis C, and grade 2 ALT/grade
3 AST elevations [AST-dominant in patient reporting alcohol use])
(16,17). Through week 112, ALT and AST elevations occurred in
48% and 34% of patients receiving concomitant MTX, respec-
tively, and in 40% and 31% of patients without concomitant
MTX. Increased bilirubin levels in guselkumab-treated patients
were limited to grade 1 (6.3%) and grade 2 (1.8%) elevations
(Supplementary Table 1, https://onlinelibrary.wiley.com/doi/10.
1002/art.42010), which was consistent with results through week
52 (17). No elevation met the criteria for Hy’s law (total bilirubin

>2 � upper limit of normal [ULN] and either ALT or
AST ≥3 � ULN).

DISCUSSION

Results through 2 years of the phase III DISCOVER-2 study
demonstrated robust and sustained joint and skin response rates
among biologic-naive patients with active PsA receiving guselku-
mab 100 mg every 4 weeks or every 8 weeks. At week
24, ACR, IGA, and PASI response rates and the proportions of
patients achieving resolution of enthesitis and dactylitis and
meaningful improvements in physical function and HRQoL were
significantly greater in patients receiving guselkumab at either fre-
quency compared to placebo. These response rates were sus-
tained through week 52 (17) and through week 100 and were
generally similar between the 2 dosing regimens. At week
24, patients in the every-4-weeks guselkumab group had signifi-
cantly less radiographic progression compared to the placebo
group (16). After week 24, when all patients were receiving
guselkumab, further radiographic progression was limited across
the 3 treatment groups through week 100.

The proportion of guselkumab-treated patients achieving
MDA increased over time, with ~40% of patients meeting this
treatment target at week 100, and ~80% of guselkumab-
randomized patients who achieved MDA at week 52 maintained
low levels of disease activity across disease domains at week
100. In an open-label study, a treat-to-target approach utilizing
the MDA criteria was associated with greater improvements
across joint and skin assessments, as well as patient-reported
outcomes compared to a standard care approach (29). Because
it assesses multiple disease domains, the MDA criteria can be
used in all PsA patients regardless of their disease pattern, and
the MDA criteria have been recommended by the Group for
Research and Assessment of Psoriasis and Psoriatic Arthritis/
Outcome Measures in Rheumatology Group to assess treatment
target goals (30). With the growing number of treatment options
for PsA, achieving and maintaining low disease activity in several
disease domains should be an attainable goal for many patients.

Response rates for achieving PASI100 (53–59%) and
achieving an IGA score of 0 (55–62%) at week 100 were similar
to those observed at week 52. Guselkumab has consistently
demonstrated a high level of efficacy in treating psoriatic skin
lesions both in patients with PsA and those with plaque psoriasis.
The PASI and IGA response rates observed in the DISCOVER-2
trial are consistent with those seen in phase III trials of psoriasis
patients (31–33).

The IL-23/Th17 axis is thought to play a central role in the
pathogenesis of both psoriasis and PsA (10). By specifically inhi-
biting IL-23 upstream in this pathway, guselkumab has demon-
strated efficacy in a broad range of skin and articular symptoms,
including enthesitis and dactylitis. Based on findings reported
through 2 years of the DISCOVER-2 trial, this mechanism of

EFFICACY AND SAFETY OF GUSELKUMAB IN BIOLOGIC-NAIVE PsA PATIENTS 483

https://onlinelibrary.wiley.com/doi/10.1002/art.42010
https://onlinelibrary.wiley.com/doi/10.1002/art.42010
https://onlinelibrary.wiley.com/doi/10.1002/art.42010
https://onlinelibrary.wiley.com/doi/10.1002/art.42010
https://onlinelibrary.wiley.com/doi/10.1002/art.42010
https://onlinelibrary.wiley.com/doi/10.1002/art.42010


action appears to provide durable improvements across disease
domains, an important feature for a therapy in the heterogeneous
patient population with frequently treatment-resistant disease
(1,2). In a pharmacodynamic analysis of patients from the
DISCOVER-1 and 2 trials, guselkumab treatment was associated
with marked decreases in acute phase proteins and IL-23/Th17
effector cytokines throughweek 24 (34). Although these decreases
did not directly correlate with clinical response, this biomarker anal-
ysis was limited to the placebo-controlled period, and longer-term
pharmacodynamic evaluations may provide additional insight into
maintenance of response to guselkumab. In a separate analysis
of whole-blood transcriptome profiling through week 24 in a sub-
group of patients from the DISCOVER-1 and 2 studies, the majority
of the disease-associated genes evaluated were modulated by
guselkumab treatment, resulting in a transcriptome profile closer
to that of healthy controls, with little change in the placebo group.
Greater changes in the level of expression of disease-associated
genes were observed in ACR20 responders than in nonresponders
in both guselkumab groups (35).

In general, AEs in DISCOVER-2 patients were consistent
with those reported in DISCOVER-1 (1-year study) and in the
5-year VOYAGE 1 and 2 studies in psoriasis patients (18,31,
32,36). Safety results reported in the present study, through
2 years in the DISCOVER-2 trial, represent the most compre-
hensive results for an IL-23p19 subunit inhibitor in PsA patients,
who often receive concomitant therapy with MTX and oral gluco-
corticoids, in contrast with psoriasis patients. The majority of
ALT and AST elevations were generally mild and transient, and
patients receiving MTX had numerically higher rates of ALT and
AST elevations than patients not receiving MTX. Among all
patients, there were no cases of active tuberculosis, and in
guselkumab-treated patients, there were no cases of inflamma-
tory bowel disease.

Among treated patients in the DISCOVER-2 study, 89% ran-
domized to receive guselkumab every 4 weeks and 90% ran-
domized to receive guselkumab every 8 weeks completed
treatment through 2 years; few guselkumab-treated patients dis-
continued due to inadequate efficacy. Given the chronic and pro-
gressive nature of PsA, maintaining long-term treatment
persistence is critical to controlling disease activity and inhibiting
radiographic progression to achieve optimal response. Achieving
low disease activity at 1 year has been shown to be predictive of
long-term treatment persistence, which, in turn, is predictive of
achieving long-term remission (5).

Limitations of the DISCOVER-2 study include enrollment
restricted to biologic-naive patients, thus potentially limiting the
generalizability of the results. However, findings through 1 year
were consistent with those in the DISCOVER-1 study, in which
31% of patients had previously received ≥1 tumor necrosis factor
inhibitor (18). While no unexpected safety signals were identified
through 2 years, this study was not powered to detect rare events.
Patient retention was high through 2 years (88% completed study

treatment) resulting in a relatively small number of patients with
missing data. Furthermore, it should be noted that clinical efficacy
analyses were conducted using a rigorous NRI approach for
patients with missing data after week 24 to account for any effects
of discontinuations over time.

Taken together, findings from the DISCOVER-2 trial demon-
strate the robust and sustained efficacy of guselkumab in improv-
ing the signs and symptoms of PsA, including enthesitis and
dactylitis, inhibiting radiographic progression, and decreasing
the effects of PsA on physical function and HRQoL, with a safety
profile through 2 years that is consistent with the known safety
profile of guselkumab.
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