Articles

@ ®

CrossMark

Lancet 2013; 382: 780-89

Published Online

June 13,2013
http://dx.doi.org/10.1016/
S0140-6736(13)60594-2

See Comment page 748

*These authors contributed
equally

Glasgow Biomedical Research
Centre, University of Glasgow,
Glasgow, UK (I B McInnes MD);
University of California,

San Diego, San Diego, CA, USA
(Prof A Kavanaugh MD); Tufts
Medical Center, Boston, MA,
USA (A B Gottlieb MD); Hospital
de la Santa Creu i Sant Pau,
Universitat Autonoma de
Barcelona, Barcelona, Spain

(L Puig MD); Memorial
University, St Clare’s Mercy
Hospital, St John's, NL, Canada
(P Rahman MD); University of
Rochester Medical Center,
Rochester, NY, USA

(CRitchlin MD); Janssen
Research & Development,
Spring House, PA, USA
(CBrodmerkel PhD, S Li PhD,

Y Wang PhD,

A M Mendelsohn MD); and
Alexion Pharmaceuticals,
Translational Medicine Group,
Cambridge, MA, USA

(MK Doyle MD)

Correspondence to:

Dr lain B Mclnnes, Glasgow
Biomedical Research Centre,
University of Glasgow,

120 University Place,

Glasgow G12 8TA, UK
iain.mcinnes@glasgow.ac.uk

780

Efficacy and safety of ustekinumab in patients with active
psoriatic arthritis: 1 year results of the phase 3, multicentre,
double-blind, placebo-controlled PSUMMIT 1 trial

lain B MclInnes*, Arthur Kavanaugh*, Alice B Gottlieb, Lluis Puig, Proton Rahman, Christopher Ritchlin, Carrie Brodmerkel, Shu Li, Yuhua Wang,
Alan M Mendelsohn, Mittie K Doyle, on behalf of the PSUMMIT 1 Study Group

Summary

Background Many patients with psoriasis develop psoriatic arthritis, a chronic inflammatory disease that afflicts
peripheral synovial, axial, and entheseal structures. The fully human monoclonal antibody ustekinumab is an
efficacious treatment for moderate-to-severe plaque psoriasis. We did a randomised, placebo-controlled, phase 3 trial
to assess the safety and efficacy of ustekinumab in patients with active psoriatic arthritis.

Methods In this phase 3, multicentre, double-blind, placebo-controlled trial at 104 sites in Europe, North America,
and Asia-Pacific, adults with active psoriatic arthritis (=5 tender and =5 swollen joints, C-reactive protein =3-0 mg/L)
were randomly assigned (1:1:1, by dynamic central randomisation based on an algorithm implemented by an
interactive voice-web response system) to 45 mg ustekinumab, 90 mg ustekinumab, or placebo at week 0, week 4,
and every 12 weeks thereafter. At week 16, patients with less than 5% improvement in both tender and swollen joint
counts entered masked early-escape and were given 45 mg ustekinumab (if in the placebo group) or 90 mg
ustekinumab (if in the 45 mg group). At week 24, all remaining patients in the placebo group received ustekinumab
45 mg, which they continued at week 28 and every 12 weeks thereafter. Our primary endpoint was 20% or greater
improvement in American College of Rheumatology (ACR20) criteria at week 24. This trial is registered with
ClinicalTrials.gov (NCT01009086) and EudraCT (2009-012264-14).

Findings Between Nov 30, 2009, and March 30, 2011, 615 patients were randomly assigned—206 to placebo, 205 to
45 mg ustekinumab, and 204 to 90 mg ustekinumab. More ustekinumab-treated (87 of 205 [42-4%)] in the 45 mg
group and 101 of 204 [49-5%)] in the 90 mg group) than placebo-treated (47 of 206 [22-8%]) patients achieved ACR20 at
week 24 (p<0-0001 for both comparisons); responses were maintained at week 52. At week 16, proportions of patients

with adverse events were similar in the ustekinumab and placebo groups (171 of 409 [41-8%] vs 86 of 205 [42-0%)).

Interpretation Ustekinumab significantly improved active psoriatic arthritis compared with placebo, and might offer
an alternative therapeutic mechanism of action to approved biological treatments.

Funding Janssen Research & Development.

Introduction

Psoriatic arthritis is a chronic inflammatory disease that
afflicts peripheral synovial, axial, and entheseal structures
and is associated with skin psoriasis and nail involve-
ment." Substantial proportions of patients with psoriasis
develop psoriatic arthritis,”> which is associated with
reduced quality of life, several comorbidities, and
increased mortality."”

Conventional treatment for psoriatic arthritis usually
begins with disease-modifying antirheumatic drugs
and non-steroidal anti-inflammatory drugs, followed by
tumour necrosis factor a (TNFa) inhibitors when neces-
sary. T-helper-17 (Th17) cells are postulated to have a
major role in psoriatic inflammation, and thus various
biological drugs directed against interleukins 17 and 23
are being investigated.”*

Ustekinumab is a fully human IgG 1k monoclonal
antibody that binds to the common p40 subunit shared
by interleukins 12 and 23. Efficacy against plaque
psoriasis and an acceptable safety profile have been

shown in large phase 3 trials,”* and the drug is approved
for use in the treatment of moderate-to-severe psoriasis.
In a phase 2 trial® of patients with active psoriatic
arthritis, ustekinumab significantly improved signs and
symptoms of psoriatic arthritis and improved quality of
life compared with placebo. Thus, we did the phase 3,
placebo-controlled PSUMMIT 1 trial to further assess the
safety and efficacy of ustekinumab in patients with active
psoriatic arthritis.

Methods

Study design and participants

PSUMMIT 1 was a phase 3, randomised, placebo-
controlled trial at 104 sites in 14 countries—specifically,
Australia, Austria, Canada, Finland, Germany, Hungary,
Latvia, Lithuania, New Zealand, Poland, Russia, Spain,
the UK, and the USA. Patients were recruited by
individual study sites via clinics, outside referrals, and
advertisements. Patients were screened and randomly
assigned between Nov 30, 2009, and March 30, 2011.
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The week 52 database was locked on July 12, 2012. The
trial continues, and the week 108 database lock is
planned for July, 2013. Recruitment cohorts were pro-
spectively defined. Adult patients with active psoriatic
arthritis for 6 months or longer despite 3 months or
more of treatment with disease-modifying antirheumatic

drugs or 4 weeks or more of treatment with non-
steroidal anti-inflammatory drugs, or both, or with
intolerance to these treatments, were eligible. Active
psoriatic arthritis was defined as five or more swollen
joints (of 66) and five or more tender joints (of 68)
at screening and baseline, C-reactive protein (CRP)

| 1174 patients assessed for eligibility |

N

ql 559 not randomly assigned |

| 615 patients randomly assigned |

206 assigned to placebo

|
v v

| 204 assigned to 90 mg ustekinumab |

| 205 assigned to 45 mg ustekinumab |

v

[y

31 crossed over to 45 mg ustekinumab
at week 24

6 discontinued study agent
1 withdrew consent
5 lack of efficacy

7 discontinued study agent 3 discontinued study agent 6 discontinued study agent
4 had adverse events 1 had an adverse event 3 had adverse events
2 withdrew consent* T 1 lack of efficacy A 2 withdrew consent N
1 lack of efficacy 1other 1 lost to follow-up
141 continued on 58 escaped earlyt to 166 continued on 36 escaped earlyt to 172 did not meet 26 met early-escapet
placebo 45mg 45mg 90 mg early-escapet criteria at
ustekinumab at ustekinumab ustekinumab at criteria at week 16
week 16 week 16 week 16
10 discontinued study agent 5 discontinued study agent 1discontinued study agent
6 had adverse events 2 had adverse events 1 lack of efficacy
> 1 withdrew consent P 2lackof efficacy [
2 lack of efficacy 1other
1 lost to follow-up

v

161 remained on 45 mg ustekinumab
at week 24

at week 52

52 remained on 45 mg ustekinumab

8 discontinued study agent
3 had adverse events

Y 1 withdrew consent

2 lack of efficacy

1 lost to follow-up

1other

A4

123 remained on 45 mg ustekinumab

at week 52

N

197 continued 90 mg ustekinumab as
per protocol at week 24

7 discontinued study agent
2 withdrew consent
5 lack of efficacy

15 discontinued study agent
5 had adverse events
6 withdrew consent
3 lack of efficacy
1 lost to follow-up

N

at week 52

29 remained on 90 mg ustekinumab

at week 52

182 remained on 90 mg ustekinumab

10 discontinued study agent
2 had adverse events

N 5 withdrew consent

2 lack of efficacy

1other

A 4

151 remained on 45 mg ustekinumab
at week 52

Figure 1: Trial profile

Discontinuation because of an adverse event includes patients who discontinued study agent because of a pre-existing disorder. *Includes one patient who was randomly

assigned but not treated. fPatients who had less than 5% improvement from baseline to week 16 in both tender and swollen joint count met criteria for early-escape.
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See Online for appendix

concentrations of 3-0 mg/L or more (10 mg/L is the
upper limit of normal) at screening, and active or
documented history of plaque psoriasis (appendix).

Our study was done according to the Declaration of
Helsinki and International Committee on Harmonisation
good clinical practices. Our protocol was reviewed and
approved by each site’s governing institutional review
board or ethics committee in line with national require-
ments for the approval of study conduct. All patients
provided written informed consent.

Randomisation and masking

Patients were randomly assigned (1:1:1) to receive 45 mg
subcutaneous ustekinumab, 90 mg subcutaneous uste-
kinumab, or subcutaneous placebo at baseline, week 4,
and every 12 weeks thereafter. At week 16, patients with

Placebo (n=206)

Ustekinumab 45 mg
(n=205)

Ustekinumab 90 mg
(n=204)

Men
Age (years)
Body-mass index (kg/m?)

Duration of disease (years)

Psoriatic arthritis

Psoriasis

Patients with psoriasis 3% of

body surface area
PASI score
DLQI score
Swollen joint count
Tender joint count
CRP (mg/L)
HAQ-DI score
DAS28-CRP
Dactylitis in =1 digit
Dactylitis score
Enthesitis
Enthesitis score*
SF-36 summary scores
Mental component
Physical component
Methotrexate

Dose (mg/week)

Mean dose (SD) (mg/week)

Oral corticosteroid

Dose (mg/day)

Mean dose (SD) (mg/day)

Non-steroidal anti-inflammatory

drugs

108 (52-4%)
480 (39-0-57-0)
29-7 (25-4-35-2)

106 (51-7%)
480 (39-0-55-0)
29-4(25-6-33:9)

116 (56:9%)
470 (38-5-54-0)
30-0 (25-7-34-2)

36(1:0-97) 34(12-92) 49 (17-83)
131 (53-235) 12:0 (41-22-2) 141 (5-4-22-4)
146 (70-9%) 145 (70-7%) 149 (73-0%)

-8 (4-4-14-3) 1(3-3-153) 4 (4-8-147)
110(50180) 100(50160) -0 (5:0-16-0)
12:0 (8:0-19-0) 10.0 (7-0-15.0) 100(70160)
220(13033 0) 18.0 (12:0-28.0) 20.0 (12:0-32-0)

-6 (6-0-18-6) 100( -9-21-1) 123(65 21.7)

13(0-8-1-8) -3(0-8-1-8) -3(0-8-1-6)
52 (4-4-6-0) 52 (4-6-57) 52 (4-6-5-8)
96 (46-6%) 101 (49-3%) 99 (48:5%)
4.5 (2:0-10-0) 4.0 (2:0-9-0) 40 (2:0-11-0)
145 (70-4%) 142 (69:3%) 154 (75-5%)
4.0 (2:0-8-0) 4.0 (2:0-7-0) 5.0 (2:0-8.0)

42.5(37:2-462)
35-8 (31-8-40-1)

428 (38.7-48-0)
355 (30-6-40-1)

41.8 (37:7-469)
365 (302-40-1)

96 (46-6%) 99 (48-3%) 101 (49-5%)
15.0 (12:5-20-0) 15.0 (10-0-20-0) 15.0 (15-0-20-0)
15-8 (4-7) 15-9 (4-8) 165 (4-8)
32 (15:5%) 36 (17-6%) 28 (13-7%)
50 (5:0-7-5) 7°5 (5:0-10-0) 5.0 (5-0-10-0)
59(2:2) 6-9 (2-8) 6-9 (2-6)
151(73:3%) 156 (76-1%) 151 (74-0%)

Data are n (%) or median (IQR) unless otherwise specified. PASI scores range from 0 to 72, DLQI scores from 0 to 30,
HAQ-DI scores from 0 to 3, dactylitis scores from 1 to 60, enthesitis scores from 1 to 15, and SF-36 summary scores from
0to 100. The swollen joint count comprises 66 joints and the tender joint count 68. PASI=psoriasis area and severity
index. DLQI=dermatology life quality index. CRP=C-reactive protein. HAQ-DI=Health assessment questionnaire disability
index. DAS28-CRP=28-joint disease activity score based on CRP. SF-36=36-item short-form health survey.
*Psoriatic-arthritis-modified Maastricht ankylosing spondylitis enthesitis score.

Table 1: Baseline demographics and disease characteristics

782

less than 5% improvement from baseline in both tender
and swollen joint counts entered masked early-escape—
specifically, patients receiving placebo switched to 45 mg
ustekinumab and patients receiving 45 mg ustekinumab
were given 90 mg ustekinumab. Patients receiving 90 mg
ustekinumab continued their masked dose regimen.
Patients taking placebo who did not escape early crossed
over to receive 45 mg ustekinumab at week 24, week 28,
and every 12 weeks thereafter. Ustekinumab-treated
patients received only placebo injections at week 20 and
week 24 to maintain the masking. Concomitant drug use
had to remain stable until week 52 (appendix).

Dynamic central randomisation based on an algorithm
implemented in the interactive voice-web response
system used in the study minimised the imbalance in the
distribution of patients across treatment groups within
the levels of each stratification factor—ie, investigational
site, baseline weight (<100 kg or >100 kg), and baseline
methotrexate use (yes or no). On the basis of the
algorithm, the interactive system assigned a unique
treatment code, which dictated the treatment assignment
and matching study drug kit. All study site personnel
with roles in the study and patients were masked to
treatment assignment; study drug kits were identical
irrespective of treatment. To maintain the masking, each
administration of study agent comprised two sub-
cutaneous injections (one placebo and one ustekinumab
injection or two placebo injections), which were identical
in appearance, in two different locations. Within the
study, syringe numbers from the kits were recorded on
electronic case report forms (eCRFs), and general eCRF
pages for efficacy and safety were limited by passcode to
only pertinent study site members. At the week 24
database lock, the data were unmasked to the sponsor for
analysis while patients were still participating in the
study. Study sites and patients will remain masked to
treatment assignment until the last enrolled patient
completes the assessments at week 108 and the week 108
database is locked.

Procedures
Key study endpoints were assessed by American College
of Rheumatology (ACR) response criteria® and the
28-joint disease activity score based on CRP
(DAS28-CRP), in terms of a European League Against
Rheumatism (EULAR) response criteria status of a good
or moderate response and a score of <2-6;"% sponsor-
trained clinicians used the psoriasis area and severity
index” to assess skin response in patients in whom 3%
or more of body surface area was affected by psoriasis at
baseline. We used the health assessment questionnaire
disability index (HAQ-DI) to measure physical function.”
We assessed dactylitis in the 20 digits of the hands and
feet on a scale of 0-3 (0=no dactylitis, 3=severe dactylitis).
Entheseal tenderness was scored at 15 body sites
(0O=absent, 1=present) with the psoriatic-arthritis-modified
(to include left and right insertion of the plantar fascia)
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Maastricht ankylosing spondylitis enthesitis score.” We
assessed spondyloarthritis activity via the Bath ankylosing
spondylitis disease activity index (BASDAI)—an instru-
ment for assessment of spinal disease in ankylosing
spondylitis, which has not yet been validated in psoriatic
arthritis.” The 36-item short-form health survey was used
to measure quality of life,” and the dermatology life
quality index® to assess the effect of skin aspects of
disease on daily living (appendix).

Our primary efficacy endpoint was the proportion of
patients with at least 20% improvement in ACR response
criteria (ACR20) at week 24. The main secondary end-
points were change from baseline in scores on the HAQ-
DI at 24 weeks and proportions of patients achieving at

least 75% improvement in the psoriasis area severity
index, at least 50% improvement in ACR response
criteria (ACRS50), and at least 70% improvement in ACR
response criteria (ACR70) at 24 weeks.

Statistical analysis

The appendix includes details of sample size calculations.
To control for multiplicity in analyses of the primary and
major secondary endpoints, we did major secondary
analyses sequentially, contingent upon the success of the
primary statistical analysis. For each endpoint, we did the
test between the combined ustekinumab and placebo
groups first. If that test was significant at the 0-05 level,
then a pairwise comparison between each dose group

Placebo Ustekinumab % difference P Ustekinumab % difference ) Combined P
(n=206) 45 mg (n=205) 45 mgvs (45mgvs 90 mg (n=204) 90 mgvs (90 mgvs ustekinumab (combined
placebo (95% Cl) placebo) placebo (95%Cl) placebo)  (n=409) vs placebo)
ACR20 response 47 (22-8%) 87 (42-4%) 19-6 <0:0001 101 (49-5%) 267 <0-0001 188 (46-0%) <0-0001
(10-81028-5) (17-8 10 35:6)
ACR20 by methotrexate use
Yes 25/96 (26-0%) 43/99 (43-4%) 46/101 (45-5%) 89/200 (44-5%)
No 22/110 (20-0%)  44/106 (41-5%) 55/103 (53-4%) 99/209 (47-4%)
ACRS50 response 18 (8-7%) 51 (24-9%) 161 <0-0001  57(27-9%) 19-2 <0:0001 108 (26-4%) <0-0001
(91t023-2) (11-9t0 26°5)
ACR70 response 5(2:4%) 25 (12-2%) 9.8 0-0001 29 (14-2%) 11-8 <0-0001 54 (13-2%) <0-0001
(4-8t014-7) (6-6 t0 17-0)
DAS28-CRP/EULAR* 71 (34-5%) 135 (65-9%) <0:0001 138 (67:6%) <0:0001 273 (66:7%) <0-0001
DAS28-CRP <2-6 17 (8-3%) 42 (20-5%) 00004 40 (19-6%) 00009 82 (20-0%) 0-0002
Patients with dactylitist 70/92 (761%)  56/99 (56-6%) 0-0050  53/95 (55-8%) 00038 109/194 (56-2%) 0-0013
Patients with enthesitist ~ 111/137 (81:0%)  96/140 (68-6%) 00179 90/148 (60-8%) 00002  186/288 (64-6%) 0-0006
PASI75 response§ 16/146 (11:0%)  83/145 (57-2%) 463 <0-0001  93/149 (62:4%) 515 <0-0001 176/294(59-9%)  <0-0001
(36-8t055-8) (42-2t0 60-7)
PASI75 by methotrexate use
Yes 10/66 (15-2%) 32/66 (48:5%) 38/69 (55-1%) 70/135 (51-9%)
No 6/80 (7-5%) 51/79 (64-6%) 55/80 (68-8%) 106/159 (66-7%)
BASDAI
BASDAI20 16/61 (26-2%) 25/51 (49-0%) 0-0131 35/60 (58-3%) 0-0005  60/111 (54-1%) 0-0005
BASDAI50 8/61 (13-1%) 12/51 (23-5%) 0-1328 19/60 (31-7%) 0-0137 31/111 (27-9%) 0:0232
BASADI70 0/61 (0-0%) 7/51 (13-7%) 0-0030 9/60 (15-0%) 0-0021 16/111 (14-4%) 0-0021
HAQ-DI
Improvement =0-3 units 58 (28-2%) 98 (47-8%) <0-0001 97 (47-5%) <0-0001 195 (47-7%) <0-0001
Change from baseline 0-00 -0-25 -0-25 <0-0001 -0-25 -0-25 <0-0001 -0-25 <0-0001
(-038t00-13)  (-0-63t0 0-00) (-0-25t0 -0-13) (-0-75 to 0-00) (-0-38 t0-0-13) (-0-63 t0 0-00)
Change from baseline in SF-36
Mental component 03(33t072)  27(-27t09-5) 0-0654 44 (-1-4t011-0) 00010 35(-23t010-6)  0-0033
Physical component 12(23t052)  3-9(-1-3to 10-7) <0-0001 5.8 (0-6t0 10-9) <0-0001 47(-01t010-8)  <0-0001
DLQIS
Change from baseline -1.0(-50t02:0) -6:0(-11-0t0-2-0) <0-0001 -6-0(-12:0t03-0) <0-0001 -6:0(-11-:0t0o-2:0)  <0-0001
Score of 0 or 1§ || 11/132 (83%)  48/129 (37:2%) <0-0001  71/134 (53-0%) <0-0001  119/263 (45-2%) <0-0001
Data are n (%), n/N (%), or median (IQR). ACR20=at least 20% improvement in the American College of Rheumatology response criteria. ACR50=at least 50% improvement in the American College of
Rheumatology response criteria. ACR70=at least 70% improvement in the American College of Rheumatology response criteria. DAS28-CRP=28-joint disease activity score based on C-reactive protein.
EULAR=European League Against Rheumatism. PASI=psoriasis area and severity index. BASDAI=Bath ankylosing spondylitis disease activity index. HAQ-DI=health assessment questionnaire disability index.
SF-36=36-item short-form health survey. DLQI=Dermatology life quality index. *A good or moderate EULAR DAS28-CRP response. tIn patients with dactylitis in one digit or more at baseline. #In patients with
psoriatic-arthritis-modified Maastricht ankylosing spondylitis enthesitis score >1 at baseline. §In patients with =3% body-surface area affected by psoriasis at baseline. §fAssessed in patients with spondylitis and
peripheral joint involvement at baseline. [|In patients with DLQI >1 at baseline.
Table 2: Efficacy of ustekinumab versus placebo at week 24 in randomly assigned patients
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and the placebo group was done. The test for the com-
bined group and at least one pairwise comparison had to
be significant to proceed to the next endpoint. The
primary and major secondary analyses were done on an
intention-to-treat basis.

Treatment was deemed unsuccessful in patients who
used drugs not allowed by our protocol or discontinued
study drugs because of poor efficacy or adverse events of
worsening of disease. We judged patients meeting
criteria for unsuccessful treatment to be non-responders
for binary endpoints, and thus we carried baseline values
forward for continuous endpoints. Both of these rules
were applied until week 52. Data at week 16 were carried
forward to week 24 for patients who escaped early at
week 16. After week 24, available recorded data were used
for patients who escaped early.

We used a last-observation-carried-forward procedure to
impute missing ACR component data when patients had
data for atleast one component. Patients who discontinued
the study drug before week 24 or had missing data at
week 24 were deemed non-responders for most of the
week 24 binary endpoints. For the change in scores on the
HAQ-DI at week 24, we used last-observation-carried-
forward procedures to impute missing data after appli-
cation of unsuccessful-treatment rules. After application
of all rules, missing data were not imputed.

To assess treatment differences at week 24, we used
the Cochran-Mantel-Haenszel tests for binary variables
and did analyses of variance on the van der Waerden
normal scores—ie, rank-transformed scores based on
normal distribution”—for continuous variables. Both
tests were adjusted for baseline methotrexate use. We
did not do statistical hypothesis testing for data at
week 52 because of the absence of a control group after
week 24. We did subgroup analyses to assess the
consistency of efficacy in the primary endpoint across
demographic data, baseline disease characteristics, and
drug history for psoriatic arthritis.

We summarised safety data for all patients who
received a study drug at least once. Major adverse

cardiovascular events were predefined to include cardio-
vascular death, non-fatal myocardial infarction, and
non-fatal stroke (appendix). This trial is registered with
ClinicalTrials.gov (NCT01009086) and EudraCT (2009-
012264-14).

Role of the funding source

CB, SL, YW, AMM, and MKD were employed by the
funding source during the study and preparation of the
Article for publication. All authors participated in the
decision to publish the paper. The corresponding author
had full access to all study data and had final responsibility
for the decision to submit for publication.

Results

1174 patients were screened, 615 of whom were randomly
assigned (figure 1). Most of the patients who were not
randomly assigned did not meet the inclusion criteria of
five or more swollen and tender joints at screening and
baseline and CRP concentrations of 3-0 mg/L or more
at screening. 397 patients were randomly assigned at
European sites, 175 at North American sites, and 43 at
Asia-Pacific sites. 78 (12-7%) patients discontinued study
agent by week 52 (figure 1).

The study population comprised 330 (53-7%) men and
285 (46-3%) women; the age range was 18-81 years
(median 48 years). Overall median HAQ-DI score was 1-3
(IQR 0-8-1-8) and serum CRP concentration 10-3 mg/L
(6-0-20-7). Baseline demographic and disease charac-
teristics were well balanced between groups (table 1).
Baseline ACR core set measurements were consistent
between patients irrespective of concomitant metho-
trexate treatment (data not shown). Although 319 (51-9%)
patients were not receiving concomitant methotrexate
(table 1), most (roughly 75%) had received methotrexate
previously (data not shown).

A significantly higher proportion of patients in the
ustekinumab groups than in the placebo group achieved
an ACR20 response at week 24 (table 2; p<0-0001). ACR20
responses in the ustekinumab groups differed significantly

A
80
60
5
Y
T 404
2
& ~#- Placebo (n=206)*
20 -@- Ustekinumab 45 mg (n=205)*
—A— Ustekinumab 90 mg (n=204)*
0 T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (weeks)

100~ [ Placebo*
[ Ustekinumab 45 mg*
80 [ Ustekinumab 90 mg*

60

Patients (%)

40

20

OO & H P
A v
NSNS N

Week 12

KA
NI
Week 52

NN
Week 24

Figure 2: Proportions of patients achieving ACR20 responses (A), and EULAR response at weeks 12, 24 and 52 (B)

EULAR response is defined as a good or moderate DAS28-CRP response. p<0-0001 versus placebo for both ustekinumab doses at weeks 12 and 24 for both (A) and (B).
ACR20=at least 20% improvement in the American College of Rheumatology response criteria. EULAR=European League Against Rheumatism. DAS28-CRP=28-joint
disease activity score based on C-reactive protein. *For patients who escaped early, data at or before week 16 were carried forward to week 24. After week 24, observed

data were used.
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from those in the placebo group by week 8 (p<0-0001) and
generally increased with time (although trough responses
in the 45 mg group were noted at week 16; figure 2A). The
highest ACR20 response rates were at week 28; response
rates were maintained at week 52 (figure 2A). We also
noted significant differences at week 24 for ACR50 (108 of
409 [26-4%] patients in the combined ustekinumab group,
510f 205 [24-9%] in the 45 mg group, and 57 of 204 [27-9%)]
in the 90 mg group vs 18 of 206 [8-7%] in the placebo group
achieved an ACR50 response; p<0-0001 for all placebo
comparisons) and ACR70 (54 of 409 [13-2%)], 25 of 205
[12-2%], and 29 of 204 [14-2%] vs five of 206 [2-4%];
p<0-0001, p=0-0001, and p<0-0001, respectively). The pro-
portion of patients achieving ACR50 (70 of 184 [38-0%)]
patients in the placebo—45 mg group, 131 of 383 [34-2%)]
in the combined ustekinumab group) and ACR70 (30 of
184 [16-3%] in the placebo—-45 mg group, 75 of 383
[19-6%] in the combined ustekinumab group) further
improved from week 24 to week 52. ACR20 treatment
effects at week 24 were numerically lower for patients
receiving concomitant methotrexate than for those who
were not, but tests of significance were not done (table 2;
appendix). Ustekinumab provided significant clinical
benefit versus placebo in many subgroups of patients
defined by baseline demographic and disease character-
istics and drug use (appendix).

At weeks 12 and 24, a significantly higher proportion of
patients in the ustekinumab groups than in the placebo
group achieved DAS28-CRP (EULAR) responses
(figure 2B; p<0-0001). DAS28-CRP scores improved
with time in all groups (appendix). Compared with
placebo, treatment with ustekinumab (both doses)
resulted in a significantly higher proportion of patients
with DAS28-CRP scores less than 2-6 at week 24
(p=0-0002; table 2). By week 52, 118 of 383 (30-8%)
combined ustekinumab patients and 54 of 184 (29-3%)
of patients in the placebo—45 mg group had a DAS28-
CRP score of less than 2-6.

Of the patients with dactylitis at baseline, significantly
lower proportions in the ustekinumab groups (109 of 194
[56-2%)] patients in the combined group, 56 of 99 [56-6%)]
in the 45 mg group, and 53 of 95 [55-8%] in the 90 mg
group) than in the placebo groups (70 of 92 [76-1%]) had
digits with dactylitis at week 24 (p=0-0013, 0-0050, and
0-0038, respectively). Patients in the ustekinumab
groups had significantly greater improvements in the
dactylitis (p=0-0003; figure 3A) and enthesitis (45 mg
group p=0-0019, 90 mg p<0-0001; figure 3B) scores at
week 24 when compared with placebo. Of patients with
spondylitis and peripheral joint involvement at baseline,
a significantly higher proportion in the ustekinumab
groups achieved responses on the BASDAI than in the
placebo group (table 2).

In patients with 3% or more of body surface area
affected by psoriasis at baseline, significantly greater
proportions of patients in the ustekinumab groups than
in the placebo group achieved atleast a75% improvement

www.thelancet.com Vol 382 August 31,2013

in the psoriasis area and severity index (figure 3C,
table 2; p<0-0001 for all comparisons) or at least a 90%
improvement in baseline scores on the index (125 of
294 [42-5%)] patients in the ustekinumab groups vs 4 of
146 [2-7%)] in the placebo group; p<0-0001) at week 24.
At week 52, 190 of 275 (69-1%) ustekinumab-treated
patients achieved at least a 75% improvement in the
psoriasis area and severity index (figure 3C; appendix)
and 136 of 275 (49-5%) achieved at least a 90% improve-
ment (data not shown).

Improvements in HAQ-DI scores at week 24 were
significantly greater in patients given ustekinumab
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Figure 3: Median change from baseline in dactylitis (A) and psoriatic-
arthritis-modified MASES enthesitis (B) scores and proportions of patients
achieving PASI75 responses (C) at weeks 24 and 52

Dactylitis scores are measured in patients who had dactylitis at baseline,
psoriatic-arthritis-modified MASES scores in those who had enthesitis at
baseline, and PASI75 in those with 3% or more of body surface area affected by
psoriasis at baseline. MASES=Maastricht ankylosing spondylitis enthesitis score.
PASI75=at least 75% improvement in the psoriasis area and severity index. *For
patients who escaped early, data at or before week 16 were carried forward to
week 24. After week 24, observed data were used.
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(median change -0-25) than in those given placebo
(0-00; p<0-0001 for all comparisons). Significantly
greater proportions of ustekinumab-treated patients
achieved a clinically meaningful improvement® of 0- 3 or
more in HAQ-DI scores (195 of 409 [47-7%] patients)
than did patients in the placebo group (58 of 206
[28-2%]; p<0-0001; table 2). Improvements in physical
function were maintained at week 52 (appendix). We
noted significant improvements in summary scores on
the 36-item short-form health survey (both physical and
mental components) and scores on the dermatology life
quality index at week 24 in the ustekinumab group
compared with placebo (table 2). However, improvements
in the mental component of the short-form health survey
were not significant at the 45 mg dose (table 2).
Improvements were maintained at week 52 (appendix).
Table 3 and the appendix list safety findings and the
main adverse events in each group in patients who
received at least one dose of study agent. At week 16,
proportions of patients with adverse events were similar
in the ustekinumab and placebo groups (171 of 409
[41-8%] vs 86 of 205 [42 - 0%)]); similar rates of investigator-
reported infections and serious adverse events were also
noted (table 3). The most common adverse events in
ustekinumab-treated patients were mnasopharyngitis
(19 [4-6%] patients), upper-respiratory-tract infection
(14 [3-4%)]), and headache (14 [3-4%)]). The proportions of
patients reporting adverse events and the types of adverse

events did not seem to differ relative to concomitant
methotrexate treatment (data not shown). Adverse event
patterns by week 24 were closely similar to those by
week 16 (table 3), and increases in the frequency of
adverse events at week 52 were consistent with the
additional ustekinumab exposure accrued after week 24;
no obvious dose-related trend was noted (appendix).

No opportunistic infections (including tuberculosis),
death, or malignancies were reported by week 52. No
serious infections were reported by week 24; after week 24,
cholecystitis was noted in two patients (one in the placebo
group who escaped early to 45 mg ustekinumab, and one
in the 45 mg group), salpingitis in one patient in the
45 mg group, erysipelas in one patient in the 90 mg
group, and an pharyngolaryngeal abscess in one patient
in the 90 mg group.

No major adverse cardiovascular events were noted in
any treatment group by week 16. One serious cardiac
adverse event (angina pectoris) was reported during the
placebo-controlled period in a patient given placebo
(data not shown). Between week 16 and week 24, a
non-fatal stroke was reported in a 53-year-old former
smoker with pre-existing hypertension and hyper-
lipidaemia who had had a previous cerebrovascular
event necessitating internal carotid-artery stenting. This
patient was initially assigned to 45 mg ustekinumab and
did not escape early. Between week 24 and week 52, two
additional patients (who were both originally given

Week 16* Week 24*
Placebo Ustekinumab Ustekinumab Combined Placebo Placebo— Ustekinumab ~ Ustekinumab ~ Combined
(n=205) 45 mg 90 mg ustekinumab (n=205) ustekinumab 45 mg 90 mg ustekinumab
(n=205) (n=204) (n=409) 45mg (n=58) (n=205) (n=204) (n=467)
Mean follow-up (weeks) 162 (1-4) 16-2 (0-8) 160 (1.9) 161 (1-5) 215 (4-4) 82 (0-8) 242 (1-6) 239 (3-2) 221 (57)
Any adverse event 86 (42:0%) 82 (40-0%) 89 (43-6%) 171 (41-8%) 102 (49-8%) 14 (24-1%) 111 (541%) 106 (52:0%) 231 (49-5%)
Common (>2%) adverse events
Nasopharyngitis 8 (3:9%) 8 (3-9%) 11 (5-4%) 19 (4-6%) 9 (4-4%) 0(0-0%) 13 (6:3%) 15 (7-4%) 28 (6:0%)
Upper-respiratory-tract 10 (4-9%) 5(2:4%) 9 (4-4%) 14 (3-4%) 11 (5-4%) 2 (3:4%) 9 (4-4%) 12 (5-9%) 23 (4-9%)
infection
Headache 2 (1:0%) 10 (4-9%) 4(2:0%) 14 (3-4%) 2 (1-0%) 0(0-0%) 11 (5-4%) 5 (2:5%) 16 (3-4%)
Arthralgia 3 (1:5%) 4(2:0%) 6 (2:9%) 10 (2-4%) 3 (1-5%) 0 (0-0%) 7 (3-4%) 8 (3-9%) 15 (3-2%)
Nausea 0 (0-0%) 4(2-0%) 6 (2:9%) 10 (2:4%) 0 (0-0%) 0 (0-0%) 6 (2:9%) 6(2:9%) 12 (2:6%)
Diarrhoea 0 (0-0%) 5(2-4%) 4(2:0%) 9 (2:2%) 0 (0-0%) 0(0:0%) 11 (5-4%) 4(2:0%) 15 (3-2%)
Discontinued study agent 3 (1:5%) 1(0-5%) 2 (1-0%) 3(0-7%) 7 (3-4%) 0 (0-0%) 3 (1:5%) 3(1:5%) 6 (13%)
because of adverse event
Serious adverse event 4 (2-0%)t 4 (2-0%)t 3(1:5%)tF 7 (1-7%) 5(2:4%)t 1(1-7%)t 6 (2:9%)t 3(1-5%)T 10 (21%)
Investigator-reported 43 (21-0%) 34(16-6%) 40 (19-6%) 74 (18:1%) 47 (22:9%) 4(6-9%) 55 (26-8%) 55(27-0%) 114 (24-4%)
infection
Data are mean (SD) or n (%). Adverse events leading to discontinuation of study agent refers only to those that occurred after the first dose of study agent (appendix). *At week 16, patients with less than
5% improvement from baseline in both tender and swollen joint counts entered masked early-escape—ie, patients receiving 45 mg ustekinumab switched to 90 mg ustekinumab and those receiving placebo
switched to 45 mg ustekinumab; patients receiving 90 mg ustekinumab from baseline continued with their regimen. Adverse events at week 24 are cumulative and include those at week 16. tFor placebo,
serious adverse events at week 16 were joint dislocation (one patient), radius fracture (one), angina pectoris (one), and foot deformity (one). Additional serious adverse events at week 24 were erythrodermic
psoriasis in one patient taking placebo, suicidal ideation and depression in the patient with angina pectoris, and benign prostatic hyperplasia in a patient roughly 2 weeks after early-escape to 45 mg
ustekinumab. For 45 mg ustekinumab, serious adverse events at week 16 were duodenitis (one patient), spinal compression fracture (one), acute renal failure (one), and cervical polyps (one). Two additional
patients had serious adverse events at week 24 (device [pin] breakage and cerebrovascular accident). In the 90 mg group, serious adverse events at week 16 included gastroduodenitis, chronic pancreatitis, and
cholecystitis (one); anxiety and depression (one); and erythrodermic psoriasis (lack of efficacy; one).
Table 3: Summary of adverse events at week 16 and week 24
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placebo and escaped early to 45 mg ustekinumab) had
myocardial infarctions (data not shown).

Six patients who had at least one dose of study agent
discontinued their assigned treatment because of adverse
events by week 16—three patients in the ustekinumab
groups (acute renal failure, 45 mg; pregnancy, 90 mg [as
a precaution]; erythrodermic psoriasis, 90 mg) and three
in the placebo group (all because of increased psoriatic
arthropathy activity). Between week 16 and week 52,
12 further ustekinumab-treated patients discontinued
the study agent because of an adverse event by week 52
(appendix).

By week 52, four (1-0%) patients receiving 45 mg
ustekinumab and five (2-1%) receiving 90 mg ustekinumab
had had an injection-site reaction, compared with ten
(1-6%) patients in the placebo group. All injection-site
reactions were mild, and none resulted in discontinuation
of study drug. By week 52, no anaphylactic or serum
sickness-like reactions associated were noted.

Discussion

In this multicentre, phase 3, double-blind, placebo-
controlled trial, subcutaneous ustekinumab was effective
and well tolerated in patients with active psoriatic
arthritis at week 52 (panel). ACR20 responses were
significantly higher in ustekinumab-treated than in
placebo-treated patients at week 24, and thus we met our
primary study endpoint. We noted differences in efficacy
by weeks 4-8. Data about the effects of ustekinumab on
radiographic progression are forthcoming.

The highest ACR20 response rates were recorded at
week 28 with 90 mg ustekinumab and week 40 with 45 mg
ustekinumab, and response was maintained at week 52.
However, interpretation of these data is limited because
early-escape rules were not applied after week 24. Bearing
in mind the limitations of cross-study comparisons,” time
to maximum effect seemed longer with ustekinumab
than with anti-TNFa biological agents, but response rates
were similar to those achieved with TNFa antagonists at
week 52. Although assessments after week 24 were not
placebo-controlled and could have been biased, maximum
improvement in several objective measurements of
disease activity was also noted after week 24.

Ustekinumab was efficacious irrespective of metho-
trexate use, although differences in ACR20 and PASI75
response rates between active and placebo groups seemed
higher in patients not taking methotrexate than in those
taking methotrexate. The trial, however, was not designed
to assess such differences, and no tests of significance
were done (table 2). Methotrexate was used by roughly
50% of patients, which is consistent with frequency of
use in studies of golimumab* and infliximab.*

Psoriatic arthritis encompasses a range of target tissue
pathological changes. Ustekinumab was significantly
better than placebo in terms of DAS28-CRP and BASDAI
scores, and improvements in skin disease, dactylitis, and
enthesitis. Notably, the BASDAI data are novel and
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provide exploratory information about the spondylo-
arthritic component of psoriatic arthritis. The proportion
of patients with at least 75% improvement in the psoriasis
area and severity index at week 24 was somewhat lower
than those noted in trials of ustekinumab in psoriasis.”*”
Lower baseline scores on the psoriasis area and severity
index in psoriatic arthritis than in psoriasis might have
established a floor effect and yielded less sensitivity to
change. We noted a significant treatment difference in
the rates of at least 90% improvement on the index at
week 24—a response level representing clear or nearly
clear skin disease that is increasingly thought of as a
treatment goal in psoriasis.”

The benefits of ustekinumab in psoriatic arthritis
might be related to the dual effects of inhibiting
interleukin 23, with downstream effects on Th17 cells,
and interleukin 12, with downstream effects on T-helper-1
cells, or could be because of inhibition of the
interleukin 23-Th17 axis alone. Interleukins 12 and 23
are expressed in the synovia of patients with arthritis,**
and are highly expressed in lesional psoriatic skin;*
single nucleotide polymorphisms in these genetic
pathways are related to genetic susceptibility to psoriatic
arthritis.”*” Assessment of the functional roles of
interleukins 12 and 23 in rodent models of arthritis has
shown divergent effects.”®” Interleukin 23 in particular
has been shown to drive entheseal inflammation in a
rodent model.® Detailed clinical mechanism-of-action
studies, including whole-blood gene expression and

Panel: Research in context

Systematic review

We searched PubMed on Feb 20, 2013, with the search terms “ustekinumab” and “psoriatic
arthritis” for reports published in English (with no date restriction) to identify any
additional clinical trials that have examined ustekinumab in the treatment of psoriatic
arthritis. Efficacy and an acceptable safety profile have been shown in several large phase 3
trials of ustekinumab in patients with moderate-to-severe psoriasis,”** and ustekinumab is
approved for this indication. Efficacy and safety were assessed previously in a phase 2 trial of
ustekinumab in psoriatic arthritis.” In this trial, ustekinumab significantly reduced signs and
symptoms of psoriatic arthritis and diminished skin lesions compared with placebo. We did
not identify any other studies of ustekinumab in psoriatic arthritis. However, the dose
administration strategy used in the phase 2 trial varied from the approved dosage for
ustekinumab in psoriasis. In this trial, ustekinumab significantly reduced signs and
symptoms of psoriatic arthritis and diminished skin lesions as compared with placebo.

Interpretation

An unmet clinical need exists for new treatments in psoriatic arthritis. PSUMMIT 1 is the
first large phase 3 trial of ustekinumab for psoriatic arthritis in patients with an inadequate
response to disease-modifying antirheumatic drugs or non-steroidal anti-inflammatory
drugs, or both. The 52 week results of our study showed that ustekinumab significantly
improves signs and symptoms of psoriatic arthritis compared with placebo (including skin
and soft tissue manifestations of the disease), a safety profile similar to that noted with
the use of ustekinumab in psoriasis alone, and additional safety data about concomitant
methotrexate. Taken together, our findings suggest that ustekinumab provides a good
alternative biological treatment for patients with moderate-to-severe psoriatic arthritis
across the subpopulations of patients assessed.
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serum biomarker determinations, are underway to
assess the relative contribution of inhibition of inter-
leukin 23 versus 12 in the context of p40 neutralisation in
psoriatic arthritis.

The safety of long-term ustekinumab therapy has been
assessed through several years in psoriasis,” and our
findings to week 52 in psoriatic arthritis accord with
these data. The types and numbers of patients with
adverse events (including serious adverse events) were
similar across treatment groups. No deaths, opportunistic
infections, cases of tuberculosis, or malignancies were
reported by week 52. Three patients had major adverse
cardiovascular events, including myocardial infarction at
8 weeks, myocardial infarction at 22 weeks, and stroke at
29 weeks after starting ustekinumab. We noted no
serious infections by week 24, and those occurring from
week 24 to week 52 were infrequent—ie, two cases of
cholecystitis and one each of salpingitis, erysipelas, and
pharyngolaryngeal abscess. Injection-site reactions were
uncommon, and all were mild in intensity.

As with other biological agents, the safety of
ustekinumab merits close long-term follow up in the
context of registries, especially to fully assess cardio-
vascular risks. Furthermore, the generalisability of our
efficacy and safety findings to a more diverse patient
population needs continued assessment. As noted,
interpretation of our data is also restricted because rules
for handling of early-escape data were not applied after
week 24, and because of the shortness of the placebo-
controlled period. Furthermore, radiographic data have
been gathered but are not reported. These data were
prespecified to be analysed in combination with radio-
graphic data from a second phase 3 trial in psoriatic
arthritis (PSUMMIT 2) and will be reported in a
forthcoming paper. Findings related to ustekinumab-
treated patients with psoriatic arthritis who were anti-
TNFa-experienced will also be reported in a forthcoming
paper, which will be specific to the efficacy and safety
findings of the PSUMMIT 2 trial.

Contributors

All authors participated in trial design; data collection, analysis, or
interpretation; or manuscript preparation (or combinations thereof).

PSUMMIT1 investigators

Jacob Aelion, Gaspar Akovbyan, Daina Andersone, Audrey Bakulev,
Vida Basijokiene, Andre Beaulieu, Charles Birbara, Erin Boh,

Marc Bourcier, Jiirgen Braun, Jan Brzezicki, Russell Buchanan,

John Budd, Loreta Bukauskiene, Michael Burnette,

Juan Cafiete Crespillo, Wayne Carey, Chandra Chattapadhyay,

Dariusz Chudzik, Robert Cooper, Edit Drescher, Anna Dudek, Jan Dutz,
Hisham El-Kadi, Ludwig Erlacher, Scott A Fretzin,

Juan A Garcia Meijide, Emmanuel George, Nigel Gilchrist,

Geoffrey Gladstein, Peter Gow, Winfried Graninger, Robert M Griffin Jr,
Lyn Guenther, Wayne Gulliver, Stephen Hall, Dale G Halter,

Kathryn Hobbs, Elana Ilivanova, Pentti Jirvinen, Slawomir Jeka,

Peter Jones, Majed Khraishi, Muza Kokhan, Attila Kovacs, Laszlo Kovacs,
Alexey Kubanov, Rod Kunynetz, Richard Langley, Susan Lee,

Craig L Leonardi, Clode Lessard, Virginija Lietuvininkiene, Paul Lizzul,
Alan Martin, Alexey Maslyanskiy, Robert T Matheson, Helene Mikazane,
Frederick T Murphy, Peter Nash, Eugeny Nasonov,

Frederico Navarro Sarabia, Alexander Orlov-Morozov, Leena Paimela,

William Palmer, Kim Papp, Margarita Pileckyte, Gyula Poor, Yves Poulin,
Ruben Queiro Silva, Ronald Rapoport, Audrey Rebrov,

Maria Rell-Bakalarska, Phoebe Rich, Maureen Rischmueller,

Bernadette Rojkovich, Cheryl Rosen, Les Rosoph, Clemens Scheinecker,
Rudolph Schopf, Michael Sebastian, Stuart Seigel, Saeed Shaikh,

Tom Sheeran, William ] Shergy, Valery Shirinsky, Evan L Siegel,
Howard Sofen, Wolfram Sterry, Jerzy Supronik, Zoltan Szabo,

Ferenc Szany6, Hasan Tahir, Jerry Tan, William Taylor, Vadim Temnikov,
Diamant Thaci, Darryl Toth, Ilona Ujfalussy, Heikki Valleala,

Ronald Vender, Norman Wasel, Martin Willans, Jiirgen Wollenhaupt,
Omid Zamani, Ellen Zanetakis, Elena Zonova, David Zoschke,

Anna Zubrzycka-Sienkiewicz.

Conflicts of interest

IBM has received grant funding and honoraria from Abbott, BMS,
Janssen, Pfizer, Roche, Merck/Schering-Plough, and UCB. AK has
received funding for clinical research sponsored by Abbott, Amgen,
Janssen, and UCB. ABG currently has consulting or advisory board
agreements in place with Abbott (AbbVie), Actelion, Amgen, Astellas,
Beiersdorf, Bristol-Myers Squibb, Canfite, Celgene, Coronado,
Dermipsor, Incyte, Janssen, Karyopharm, Lilly, Novo Nordisk, Novartis,
Pfizer, Teva, UCB, and Vertex, and has received research or educational
grants (paid to Tufts Medical Center) from Amgen, Abbott, Celgene,
Janssen, Lilly, Novartis, and Pfizer. LP has received funding for clinical
research or honoraria, or both, from Abbott, Amgen, Celgene, Janssen,
Merck/Schering-Plough, and Pfizer. PR has received research grant
funding and honoraria from Abbott, Amgen, Janssen,
Merck/Schering-Plough, and Wyeth. CR has received research grant
support from Amgen, Janssen, and UCB, and has received consultancy
fees from Abbott, Amgen, Janssen, Regeneron, Roche, and UCB. CB,
SL, YW, and AMM are employees of Janssen Research & Development.
MKD was an employee of Janssen at the time this paper was drafted,
and is now an employee of Alexion Pharmaceuticals.

Acknowledgments

This study was funded by Janssen Research & Development. We thank
Michelle Perate, a paid consultant for Janssen Services; Mary Whitman,
an employee of Janssen Services, for writing and editorial support; and
Lisa T Dooley, an employee of Janssen Research & Development, for
statistical support.

References

1 Gladman DD, Antoni C, Mease P, Clegg DO, Nash P. Psoriatic
arthritis: epidemiology, clinical features, course, and outcome.
Ann Rheum Dis 2005; 64 (suppl 2): ii14-17.

2 Leonard DG, O’Duffy JD, Rogers RS. Prospective analysis of
psoriatic arthritis in patients hospitalized for psoriasis.
Mayo Clin Proc 1978; 53: 511-18.

3 Zachariae H. Prevalence of joint disease in patients with psoriasis:
implications for therapy. Am J Clin Dermatol 2003; 4: 44147,

4 Gladman DD, Farewell VT, Wong K, Husted J. Mortality studies
in psoriatic arthritis: results from a single outpatient center.
II: prognostic indicators for death. Arthritis Rheum 1998; 41: 1103-10.

5  Khraishi M, MacDonald D, Rampakakis E, Vaillancourt J, Sampalis JS.
Prevalence of patient-reported comorbidities in early and established
psoriatic arthritis cohorts. Clin Rheumatol 2011; 30: 877-85.

6 Sokoll KB, Helliwell PS. Comparison of disability and quality of life
in theumatoid and psoriatic arthritis. ] Rheumatol 2001; 28: 1842—46.

7 Torre Alonso JC, Rodriguez Perez A, Arribas Castrillo JM,
Ballina Garcia J, Riestra Noriega JL, Lopez Larrea C. Psoriatic
arthritis (PA): a clinical, immunological and radiological study of
180 patients. Rheumatology (Oxford) 1991; 30: 245-50.

8  Chu TW, Tsai T-F. Psoriasis and cardiovascular comorbidities with
emphasis in Asia. G Ital Dermatol Venereol 2012; 147: 189-202.

9  Wong K, Gladman DD, Husted |, Long JA, Farewell VT. Mortality
studies in psoriatic arthritis: results from a single outpatient clinic.
I: causes and risk of death. Arthritis Rheum 1997; 40: 1868-72.

10 Leonardi CL, Matheson R, Zachariae C, et al. Anti-interleukin-17
monoclonal antibody ixekizumab in chronic plaque psoriasis.
N Engl ] Med 2012; 366: 1190-99.

11  Papp KA, Leonardi C, Menter A, et al. Brodalumab, an
anti-interleukin-17-receptor antibody for psoriasis. N Engl | Med
2012; 366: 1181-89.

www.thelancet.com Vol 382 August 31,2013



Articles

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Leonardi CL, Kimball AB, Papp KA, et al, for the PHOENIX 1 study
investigators. Efficacy and safety of ustekinumab, a human
interleukin-12/23 monoclonal antibody, in patients with psoriasis:
76-week results from a randomised, double-blind, placebo-controlled
trial (PHOENIX 1). Lancet 2008; 371: 1665-74.

Papp KA, Langley RG, Lebwohl M, et al, for the PHOENIX 2 study
investigators. Efficacy and safety of ustekinumab, a human
interleukin-12/23 monoclonal antibody, in patients with psoriasis:
52-week results from a randomised, double-blind, placebo-controlled
trial (PHOENIX 2). Lancet 2008; 371: 1675-84.

Griffiths CEM, Strober BE, van de Kerkhof P, et al, for the
ACCEPT Study Group. Comparison of ustekinumab and
etanercept for moderate-to-severe psoriasis. N Engl | Med 2010;
362: 118-28.

Gottlieb A, Menter A, Mendelsohn A, et al. Ustekinumab, a human
interleukin 12/23 monoclonal antibody, for psoriatic arthritis:
randomised, double-blind, placebo-controlled, crossover trial.
Lancet 2009; 373: 633-40.

Felson DT, Anderson JJ, Boers M, et al. American College of
Rheumatology: preliminary definition of improvement in
rheumatoid arthritis. Arthritis Rheum 1995; 38: 727-35.

Prevoo MLL, van't Hof MA, Kuper HH, van Leeuwen MA,

van de Putte LBA, van Riel PLCM. Modified disease activity scores
that include twenty-eight-joint counts: development and validation
in a prospective longitudinal study of patients with rheumatoid
arthritis. Arthritis Rheum 1995; 38: 44-48.

Van Riel PL, van Gestel AM, Scott DL. EULAR handbook of clinical
assessments in rheumatoid arthritis.Alphen aan den Rijn:

Van Zuiden Communications, 2000.

Wells G, Becker J-C, Teng ], et al. Validation of the 28-joint Disease
Activity Score (DAS28) and European League Against Rheumatism
response criteria based on C-reactive protein against disease
progression in patients with rheumatoid arthritis, and comparison
with the DAS28 based on erythrocyte sedimentation rate.

Ann Rheum Dis 2009; 68: 954-60.

Aletaha D, Landewe R, Karonitsch T, et al. Reporting disease activity
in clinical trials of patients with rheumatoid arthritis: EULAR/ACR
collaborative recommendations. Arthritis Rheum (Arthritis Care Res)
2008; 59: 1371-77.

Fredriksson T, Pettersson U. Severe psoriasis—oral therapy with a
new retinoid. Dermatologica 1978; 157: 238-44.

Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient
outcome in arthritis. Arthritis Rheum 1980; 23: 137-45.
Heuft-Dorenbosch L, Spoorenberg A, van Tubergen A, et al.
Assessment of enthesitis in ankylosing spondylitis. Ann Rheum Dis
2003; 62: 127-32.

Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P,
Calin A. A new approach to defining disease status in ankylosing
spondylitis: the Bath ankylosing spondylitis disease activity index.
] Rheumatol 1994; 21: 2286-91.

Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health
survey (SF-36): conceptual framework and item selection. Med Care
1992; 30: 473-83.

Finlay AY, Khan GK. Dermatology life quality index (DLQI)—

a simple practical measure for routine clinical use.

Clin Exp Dermatol 1994; 19: 210-16.

www.thelancet.com Vol 382 August 31,2013

27

28

29

30

31

32

33

34

35

36

37

38

39

41

Conover WJ. Practical nonparametric statistics, 2nd edn. New York:
John Wiley & Sons, 1980.

Mease PJ, Ganguly R, Wanke L, Yu E, Singh A. How much
improvement in functional status is considered important by
patients with active psoriatic arthritis: applying the outcome
measures in theumatoid arthritis clinical trials (OMERACT) group
guidelines. Ann Rheum Dis 2004; 63 (suppl 1): 391 (abstr).

Ash Z, Gaujoux-Viala C, Gossec L, et al. A systematic literature
review of drug therapies for the treatment of psoriatic arthritis:
current evidence and meta-analysis informing the EULAR
recommendations for the management of psoriatic arthritis.

Ann Rheum Dis 2012; 71: 319-26.

Kavanaugh A, van der Heijde D, McInnes IB, et al. Golimumab in
psoriatic arthritis: one-year clinical efficacy, radiographic, and safety
results from a phase III, randomized, placebo-controlled trial.
Arthritis Rheum 2012; 64: 2504-17.

Antoni C, Krueger GG, deVlam K, et al. Infliximab improves signs
and symptoms of psoriatic arthritis: results of the IMPACT 2 trial.
Ann Rheum Dis 2005; 64: 1150-57.

Gossec L, Smolen JS, Gaujoux-Viala C, et al. European League
Against Rheumatism recommendations for the management of
psoriatic arthritis with pharmacological therapies. Ann Rheum Dis
2012; 71: 4-12.

Krausz S, Boumans MJH, Gerlag DM, et al. A phase Ila,
randomized, double-blind, placebo-controlled trial of apilimod
mesylate, an interleukin-12/interleukin-23 inhibitor, in patients
with rheumatoid arthritis. Arthritis Rheum 2012; 64: 1750-55.

Celis R, Planell N, Ferndndez-Sueiro JL, et al. Synovial cytokine
expression in psoriatic arthritis and associations with lymphoid
neogenesis and clinical features. Arthritis Res Ther 2012; 14: R93.
Toichi E, Torres G, McCormick TS, et al. An anti-IL-12p40 antibody
down-regulates type 1 cytokines, chemokines, and I1L-12/IL-23 in
psoriasis. | Immunol 2006; 177: 4917-26.

Liu Y, Helms C, Liao W, et al. A genome-wide association study of
psoriasis and psoriatic arthritis identifies new disease loci.

PLoS Genet 2008; 4: €1000041.

Filer C, Ho P, Smith RL, et al. Investigation of association of the
IL12B and IL23R genes with psoriatic arthritis. Arthritis Rheum
2008; 58: 3705-09.

Murphy CA, Langrish CL, Chen Y, et al. Divergent pro- and
antiinflammatory roles for IL-23 and IL-12 in joint autoimmune
inflammation. J Exp Med 2003; 198: 1951-57.

Park Y, Kim HS, Ahn JY, et al. IL-12p35 promotes antibody-induced
joint inflammation by activating NKT cells and suppressing TGF-f.
J Immunol 2010; 185: 1476-84.

Sherlock JP, Joyce-Shaikh B, Turner SP, et al. IL-23 induces
spondyloarthropathy by acting on ROR-yt* CD3*CD4 CD8 entheseal
resident T cells. Nature Med 2012 18: 1069-76.

Reich K, Papp KA, Griffiths CE, et al. An update on the long-term
safety experience of ustekinumab: results from the psoriasis clinical
development program with up to four years of follow-up.

J Drugs Dermatol 2012; 11: 300-12.

789



	Efficacy and safety of ustekinumab in patients with active psoriatic arthritis: 1 year results of the phase 3, multicentre, double-blind, placebo-controlled PSUMMIT 1 trial
	Introduction
	Methods
	Study design and participants
	Randomisation and masking
	Procedures
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


