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ABSTRACT
Objectives To evaluate the efficacy and safety of
certolizumab pegol (CZP) after 24 weeks in RAPID-PsA
(NCT01087788), an ongoing Phase 3 trial in patients
with psoriatic arthritis (PsA).
Methods Patients were randomised 1:1:1 to placebo,
200 mg CZP every 2 weeks (Q2W) or 400 mg CZP every
4 weeks (Q4W). Patients could have had exposure to
one previous tumour necrosis factor (TNF) inhibitor
therapy. Primary endpoints were American College of
Rheumatology 20% (ACR20) response at week 12 and
modified Total Sharp Score change from baseline at
week 24. Secondary endpoints included; Psoriatic
Arthritis Response Criteria (PsARC) score, Health
Assessment Questionnaire Disability Index (HAQ-DI),
Psoriasis Area and Severity Index, Leeds Enthesitis Index,
Leeds Dactylitis Index, and Modified Nail Psoriasis
Severity Index.
Results Of 409 patients randomised, 368 completed
24 weeks of treatment. ACR20 response was
significantly greater in CZP 200 mg Q2W and 400 mg
Q4W-treated patients than placebo (58.0% and 51.9%
vs 24.3% (p<0.001)) at week 12, with improvements
observed by week 1. There was a statistically significant
improvement in physical function from baseline,
measured by HAQ-DI in CZP patients compared with
placebo (−0.50 vs −0.19, p<0.001) and more patients
treated with CZP 200 mg Q2W and CZP 400 mg
achieved an improvement in PsARC at week 24 than
placebo (78.3% and 77.0% vs 33.1% (p<0.001)).
Sustained improvements were observed in psoriatic skin
involvement, enthesitis, dactylitis and nail disease.
Higher ACR20 response with CZP was independent of
prior TNF inhibitor exposure. No new safety signals were
observed.
Conclusions Rapid improvements in the signs and
symptoms of PsA, including joints, skin, enthesitis,
dactylitis and nail disease were observed across both
CZP dosing regimens.

INTRODUCTION
Psoriatic arthritis (PsA) is a chronic inflammatory
arthritis affecting up to 30% of psoriasis patients.1 2

The long-term burden of disease is substantial with
over half the patients developing progressive, erosive
disease associated with functional impairment.3 4

Activated T cells and proinflammatory cytokines,
particularly tumour necrosis factor (TNF), play an

important role in the pathophysiology of PsA.5–7

TNF inhibitors have been demonstrated to improve
the musculoskeletal and skin manifestations of
PsA.8–12 Certolizumab pegol (CZP), a PEGylated
Fc-free anti-TNF, is clinically effective in the treat-
ment of rheumatoid arthritis (RA)13–15 and has
been shown to be effective in the treatment of psor-
iasis during a Phase 2 trial.16

This is the first report of clinical efficacy and
safety of CZP to week 24 from an ongoing Phase 3
trial in patients with PsA (RAPID-PsA). The
RAPID-PsA (NCT01087788) trial is a 216-week,
randomised, double-blind, multicentre trial which
was placebo-controlled to week 24. The efficacy of
CZP on psoriatic skin symptoms, enthesitis, dactyli-
tis, and nail disease is also reported. RAPID-PsA is
the first published randomised controlled trial
(RCT) of a TNF inhibitor in PsA to include patients
with prior TNF inhibitor exposure.

METHODS
Patients
The study randomised 409 patients aged 18 years
or over with a diagnosis of adult-onset PsA of at
least 6 months’ duration, defined by the
Classification Criteria for Psoriatic Arthritis
(CASPAR) group criteria (see online supplementary
table S1).17 Patients had to have active joint
disease, defined as ≥3 tender joints, ≥3 swollen
joints, and either erythrocyte sedimentation rate
≥28 mm/h (Westergren) or C-reactive protein
(CRP) >upper limit of normal (7.9 mg/L), and
have previously failed ≥1 disease-modifying anti-
rheumatic drug (DMARD). Patients were required
to have active psoriatic skin lesions or a documen-
ted history of psoriasis. Up to 40% of patients
could have received a prior TNF inhibitor, with a
washout period of >3 months before baseline visit
(28 days in the case of etanercept).
Patients with evidence of latent or active tubercu-

losis (TB) (PPD>5 mm) were excluded unless
prophylactic treatment of latent TB had begun
≥4 weeks prior to baseline. Other exclusion criteria
included evidence of: chronic or clinically signifi-
cant infections, malignancy, or demyelinating
disease of the central nervous system; previous
exposure to >2 biologics or >1 TNF inhibitor for
the treatment of PsA or psoriasis, or primary failure
of a prior TNF inhibitor according to investigator
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assessment; and a diagnosis of any other inflammatory arthritis.
Concomitant methotrexate (MTX, up to 25 mg/week), sulfasala-
zine (SSZ, up to 3 g/day), or leflunomide (LEF, up to 20 mg/day)
treatment, maintained at a stable dose, was allowed, but not
required, if it had been initiated ≥28 days before the baseline
visit. Oral corticosteroids at a stable dose ≤10 mg/day prednisone
or equivalent were permitted. The use of DMARDs other than
MTX, SSZ, LEF, or intra-articular corticosteroids, was prohibited
within 28 days of the baseline visit and during the trial. Use of
combinations of MTX, SSZ and LEF was not permitted.
Concurrent use of topical, systemic, or phototherapy treatments
was not permitted up to week 48 of the study.

Study design
The trial is double-blind and placebo-controlled to week 24,
dose-blind to week 48, and then open label to week 216
(figure 1A), and is being conducted at 92 centres in North

America, Latin America, Western Europe and Central/Eastern
Europe. The first patient was enrolled on 2 March 2010, and
the last patient completed the 24-week period on 3 November
2011. The study was approved by the institutional review
boards at participating sites and written informed consent was
obtained from all patients before any protocol-specific proce-
dures were performed.

Patients were randomised 1:1:1 to placebo (0.9% saline), or
400 mg CZP at week 0, 2 and 4 loading dose followed by either
200 mg CZP every 2 weeks (Q2W) or 400 mg CZP every
4 weeks (Q4W), administered subcutaneously by investigators
using a blinded prefilled syringe (the cumulative monthly dose
of CZP was the same for subjects randomised to CZP).
Randomisation was stratified by investigator site and prior
exposure to TNF inhibitor according to an interactive voice
response system. Placebo patients who failed to achieve a 10%
improvement from baseline in both swollen and tender joints at

Figure 1 Study design and patient
disposition. *All patients received trial
medication; CZP: certolizumab pegol;
Q2W: every 2 weeks; Q4W: every
4 weeks; LD: loading dose; PsA:
psoriatic arthritis; sc: subcutaneous;
Wk: week. (A) Study design of
RAPID-PsA. (B) Patient disposition to
week 24.
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weeks 14 and 16 underwent mandatory escape to active treat-
ment in a blinded manner. These patients were re-randomised
to active treatment at week 16 in a 1:1 ratio (CZP 200 mg
Q2W: CZP 400 mg Q4W); receiving loading doses at weeks 16,
18 and 20. All CZP patients continued to receive the initially
assigned dose.

Study procedures and evaluations
The clinical primary endpoint was the American College of
Rheumatology 20% (ACR20) response18 at week 12 using the
Health Assessment Questionnaire Disability Index (HAQ-DI)19

and CRP levels.
The radiographic primary endpoint of the trial was change

from baseline to week 24 in the van der Heijde modified Total
Sharp Score (mTSS), and is presented separately.20 21

Key secondary endpoints were ACR20 at week 24, change
from baseline in HAQ-DI at week 24, and 75% reduction in the
Psoriasis Area and Severity Index (PASI75) in patients with at
least 3% body surface area (BSA) psoriatic skin involvement at
baseline at week 24.22

Other secondary endpoints included ACR50 and ACR70
responses; ACR20 responses at all visits; PASI90 response at
week 24; ACR20 response rates based on stratification by base-
line prior TNF inhibitor exposure, and concomitant and prior
DMARD use; change from baseline in the Leeds Enthesitis
Index (LEI)23 in patients with LEI ≥1 (enthesitis) at baseline and
the Leeds Dactylitis Index (LDI)23 in patients with dactylitis (≥1
dactylitis digit with a circumference ≥10% larger compared
with the contralateral digit) at baseline. Other outcomes
included the Psoriatic Arthritis Response Criteria (PsARC)24

score at week 24, PASI50 at week 24, and in patients with nail
disease at baseline, the Modified Nail Psoriasis Severity Index
(mNAPSI, assessing only the most affected nail at baseline).25

Minimal disease activity (MDA) as defined and validated by
Coates et al26–28 at week 24 was analysed posthoc, as were
PsARC by concomitant DMARD use, ACR50 and ACR70
response by prior TNF inhibitor exposure, and PASI response
by baseline PASI score.

Safety evaluations included adverse events (AEs) and routine
laboratory analyses performed at every study visit through
week 24.

Statistical analysis
A hierarchical test procedure was applied to protect the overall
significance level for the multiplicity of dose groups and end-
points. The predefined order of hypotheses testing, each at a
two-sided α=0.05 versus placebo, was: (1) ACR20 response at
week 12 (CZP 200 mg Q2W or 400 mg Q4W), (2) ACR20
response at week 24 (CZP 200 mg Q2W or 400 mg Q4W), (3)
HAQ-DI change from baseline at week 24 (CZP combined), (4)
mTSS change from baseline at week 24 (CZP combined), (5)
PASI75 at week 24 (CZP combined), (6) mTSS change from
baseline at week 48 (CZP combined).

Analyses were conducted in the randomised set (RS), which
included all patients randomised to the study. A sample size of
130 patients for each treatment group had a power of 99% to
detect a statistically significant difference in ACR20 between
placebo and CZP dose regimens (assuming a 25% difference),
and a power of 95% to detect a difference in mTSS change
from baseline between placebo and the combined CZP group
(assuming a difference of 1 and SD of 2.4, based on radio-
graphic difference observed in previous trials of TNF inhibitors
in PsA29).

ACR responses were assessed using a standard 2-sided Wald
asymptotic test with an α=0.05. The difference between
placebo and combined CZP dose groups for PASI75, PASI90,
PsARC and MDA response was similarly determined. CIs for
ACR, PASI75 and PASI90 responses were calculated using the
Wilson method30 posthoc. Non-responder imputation was used
for ACR, PASI, PsARC and MDA responses, in which patients
who discontinued from the study, or had missing data, were
considered non-responders. Patients who escaped placebo treat-
ment at week 16 were considered placebo non-responders from
week 16 onwards. CZP patients eligible for escape continued to
receive CZP and were not assumed to be non-responders from
week 16.

Treatment comparisons for the combined CZP dose groups
versus placebo for change from baseline HAQ-DI, LEI, and LDI
were performed using analysis of covariance models for each
outcome, with treatment, region and prior TNF inhibitor expos-
ure as model factors and baseline score as covariate. Last obser-
vation carried forward (LOCF) imputation methodology was
used for missing HAQ-DI, LEI, LDI and mNAPSI data.

Safety analyses included all patients who received at least one
dose of study medication. Number of patients experiencing each
AE is presented for each treatment group.

RESULTS
Patient disposition and baseline characteristics
There were 409 patients randomised who received at least one
dose of study medication, 368 (90.0%) patients completed the
24-week phase (figure 1B). Reasons for discontinuation from
each treatment group are presented in figure 1B. A total of 59
(43.4%) placebo patients were re-randomised to CZP treatment
at week 16. Additionally, 18 (13.0%) CZP 200 mg Q2Wand 21
(15.6%) CZP 400 mg Q4W patients fulfilled escape criteria, but
continued randomised treatment with the same dose regimen as
per protocol.

The demographic and baseline characteristics of the treatment
groups were generally well balanced (table 1). Over half
(64.3%) the patients randomised had enthesitis at baseline, and
26.4% had confirmed dactylitis. Most patients (61.6%) had at
least 3% BSA skin involvement, and patient’s mean baseline
HAQ-DI (1.3±0.7) indicated impaired physical function.
Baseline PASI was over 50 for 5 patients (50–55 for 4 patients,
72 for 1 patient). Concomitant DMARDs were used by 70.2%
of patients at baseline through week 24. A total of 19.1% of
placebo and 19.8% of CZP (combined dose) patients had
received prior TNF inhibitor treatment. Reasons for prior TNF
inhibitor withdrawal included secondary failure, AEs, and other
reasons including financial and supply problems.

Efficacy
Clinical response
At week 12, significantly more patients in the CZP 200 mg
Q2W and CZP 400 mg Q4W groups achieved an ACR20
response (primary clinical endpoint) compared with patients
receiving placebo (58.0% and 51.9% vs 24.3%, p<0.001,
figure 2A). A clinically significant difference in ACR20 response
between both CZP treatment groups and placebo was observed
as early as week 1 (p<0.001) and continued through week 24
(see online supplementary figure S1). Substantial differences in
CZP groups compared with placebo were seen from week 4 in
ACR50 and ACR70 (figure 2B). Differences continued to week
24 (ACR50: 42.1% vs 12.5%, ACR70: 26.0% vs 4.4%, for
CZP combined groups and placebo, respectively, p<0.001).
Online supplementary table S2 shows the ACR core set
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measures. Higher placebo response rates were observed for
ACR20 responses at week 12 in Latin America compared with
Europe, North America (see online supplementary table S3).

Treatment with CZP resulted in statistically and clinically sig-
nificant improvements in physical function compared with
placebo, measured by mean change in HAQ-DI at week 24
(combined CZP groups: −0.50 vs placebo: −0.19, p<0.001);
the difference between CZP and placebo-treated patients was
seen by week 2 (−0.23 vs −0.13, p=0.005).

In patients with ≥3% BSA psoriasis involvement at baseline,
PASI50, PASI75 and PASI90 response occurred more frequently
in the CZP groups at weeks 12 and 24 compared with placebo

(figure 2C). At week 24, 62.2% and 60.5% of patients treated
with CZP 200 mg Q2W and CZP 400 mg Q4W, respectively,
achieved a PASI75 response, compared with 15.1% in the
placebo group (p<0.001); a substantial difference was seen at
week 2 (p<0.05) (figure 2D). PASI90 response rates were higher
in CZP groups compared with placebo from week 12 through
week 24 (p<0.05). PASI50 rates favoured CZP, although no stat-
istical testing was performed. At week 24, higher PASI75
response rates were observed in patients with a PASI score ≥10 at
baseline compared with those with PASI <10 (81.1% and 73.5%
vs 14.3% compared with 49.1% and 50.0% vs 15.5% in CZP
200 mg Q2Wand CZP 400 mg Q4W vs placebo).

Table 1 Baseline demographics and disease severity characteristics, by treatment group*

Placebo (n=136)
CZP
200 mg Q2W (n=138)

CZP
400 mg Q4W (n=135)

Demographic characteristics
Age, years 47.3±11.1 48.2±12.3 47.1±10.8
Sex, % female 58.1 53.6 54.1
Race, % white 97.1 97.8 98.5
Weight, kg 82.6±19.9† 85.8±17.7 84.8±18.7
BMI, kg/m2 29.2±6.7† 30.5±6.2 29.6±6.6

Arthritis characteristics
Time from psoriatic arthritis diagnosis‡, years 7.9±7.7 9.6±8.5 8.1±8.3
CRP§ (mg/L), median (min-max) 9.0 (0.2–131.0) 7.0 (0.2–238.0) 8.7 (0.1–87.0)
ESR (mm/h), median (min-max) 34.0 (6.0–125.0) 35.0 (5.0–125.0) 33.0 (4.0–120.0)
Tender joint count (0–68 joints) 19.9±14.7 21.5±15.3 19.6±14.8
Swollen joint count (0–66 joints) 10.4±7.6 11.0±8.8 10.5±7.5
Modified total Sharp score 24.4±49.7 18.0±30.6 22.8±46.5

Erosion score 14.0±27.0 10.3±17.3 13.4±25.2
Joint space narrowing score 10.4±23.3 7.7±14.5 9.4±22.1

Physician’s Assessment of Disease Activity, by VAS, mm 58.7±18.7 56.8±18.2 58.2±18.9
Patient’s Assessment of Disease Activity 57.0±22.4 60.2±21.0 60.2±18.4
Patient’s Assessment of Arthritis Pain, by VAS, mm 60.0±22.0 59.7±20.7 61.1±18.5
HAQ-DI (range 0–3) 1.3±0.7 1.3±0.7 1.3±0.6
Enthesitis, %¶ 66.9 63.8 62.2

LEI** 2.9±1.6 3.1±1.7 2.9±1.6
Dactylitis, %†† 25.7 25.4 28.1

LDI** 65.6±90.4 45.3±36.0 56.8±75.9
Psoriasis characteristics
Psoriasis BSA ≥3%, % 63.2 65.2 56.3
PASI, median (min-max)‡‡ 7.1 (0.3–55.2) 7.0 (0.6–72.0) 8.1 (0.6–51.8)
Nail involvement, % 75.7 66.7 77.8
mNAPSI 3.4±2.2 3.1±1.8 3.4±2.2

Concomitant MTX at baseline, % 61.8 63.8 65.2
No concomitant DMARDs at baseline, % 35.3 28.3 25.9
Prior use of DMARDs, %
1 54.4 44.2 53.3
≥2 44.1 52.9 44.5

Prior use of NSAIDs, % 83.8 81.9 91.1
Prior TNF inhibitor exposure, % 19.1 22.5 17.0

*Except where indicated otherwise, values are the mean±SD. There were no significant differences between treatment groups at baseline.
†n=135.
‡From the start date of the primary disease.
§Normal range of CRP <8.0 mg/L.
¶Presence of enthesitis at baseline defined as a baseline Leeds Enthesitis Index score >0.
**LDI and LEI reported for patients with dactylitis and enthesitis, respectively, at baseline.
††Presence of dactylitis at baseline assessed using Leeds Dactylitis Index.
‡‡PASI—scores for those patients with psoriasis body surface area ≥3% at baseline.
BMI, body mass index; BSA, body surface area; CRP, c-reactive protein; CZP, certolizumab pegol; DI, disability index; DMARDs, disease modifying antirheumatic drugs; ESR, erythrocyte
sedimentation rate; HAQ, Health Assessment Questionnaire; LDI, Leeds Dactylitis Index; LEI, Leeds Enthesitis Index; mNAPSI, Modified Nail Psoriasis Severity Index; MTX, methotrexate;
NSAIDs, non-steroidal anti-inflammatory drugs; PASI, Psoriasis Area and Severity Index; Q2W, every 2 weeks; Q4W, every 4 weeks; TNF, tumour necrosis factor; VAS, visual analogue
scale.
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In the RS, a clinically relevant difference in PsARC response
rates between patients in the CZP 200 mg Q2W and 400 mg
Q4W groups versus placebo was observed by week 1 (33.3%
and 35.6% vs 14.0%, respectively, p<0.001) and was main-
tained through week 24 (78.3% and 77.0% vs 33.1%,
p<0.001).

At week 24, MDA was achieved in 33.3% and 34.1% of CZP
200 mg Q2W and CZP 400 mg Q4W patient groups, respect-
ively, compared with 5.9% of placebo patients (p<0.001, see
online supplementary figure S2).

In patients with baseline enthesitis, LEI change from baseline
at week 24 favoured the CZP groups, with a mean change of
−2.0 in the CZP 200 mg Q2Warm (p<0.001) and −1.8 in the
CZP 400 mg Q4W arm (p=0.003) compared with −1.1 in
placebo-treated patients (see online supplementary table S4).
For patients with baseline dactylitis, mean change from baseline
in LDI was also lower at 24 weeks in the CZP 200 mg Q2Wand
CZP 400 mg Q4W versus placebo (−40.7 (p=0.002) and
−53.5 (p<0.001) vs −22.0) (see online supplementary table
S4). For patients with baseline nail disease (73.3%), mNAPSI
change from baseline at week 24 was −1.6 with CZP 200 mg
Q2W and −2.0 with CZP 400 mg Q4W versus −1.1 with
placebo (p=0.003 and p<0.001, respectively).

Patients with prior TNF inhibitor exposure
Baseline characteristics of patients with and without prior TNF
inhibitor exposure, a stratification factor, were similar (see
online supplementary table S5). Improvements in ACR

responses at week 12 and week 24 in CZP patients compared
with placebo patients were observed irrespective of prior TNF
inhibitor exposure (figure 3A). ACR20 response difference from
placebo was seen by week 1 in patients with prior TNF inhibitor
experience (p<0.05) and those without (p<0.001, figure 3B).

Effect of concomitant DMARD use
Overall, 199 of 273 (73.0%) CZP patients and 88 of 136
(64.7%) placebo patients were receiving concomitant DMARD
at a stable dose through to week 24. Baseline concomitant
DMARD status was not a stratification factor in randomisation,
however, patients with and without concomitant DMARD had
similar baseline characteristics (see online supplementary table
S6). MTX was the most common concomitant DMARD, with
similar use across treatment groups (table 1). Concomitant
DMARD use did not appear to affect response to CZP (com-
bined dose) with similar ACR20 (56.8 vs 50.0) and PsARC
(68.3 vs 73.0) responses at week 12, for patients with and
without concomitant DMARD use respectively (table 2).
Improved ACR20 responder rates for patients with prior use of
either 1 DMARD or ≥2 DMARDs were observed for all CZP
treatment groups compared with placebo at weeks 12 and 24
(p<0.001) (see online supplementary table S7).

Safety
Rates of AEs, serious AEs, and infections were similar between
treatment groups through week 24 (table 3). The most common
non-infectious AEs were diarrhoea (3.6% CZP vs 2.9%

Figure 2 Effects of certolizumab pegol treatment on PsA disease activity and psoriasis. CZP: certolizumab pegol; Q2W: every 2 weeks; Q4W: every
4 weeks; PBO: placebo; PsA: psoriatic arthritis. (A) Percentages of patients achieving a response according to the American College of Rheumatology
Criteria for 20% improvement (ACR20), 50% improvement (ACR50), and 70% improvement (ACR70) at week 12 and week 24, by treatment group.
*p<0.001; †p=0.003 versus placebo. (B) Percentages of patients achieving an ACR20, ACR50 and ACR70 response over time, by treatment group.
*p<0.001; †p=0.005 versus placebo. (C) Percentages of patients with 3% body surface area (BSA) psoriasis at baseline achieving a Psoriasis Area
and Severity Index 50% improvement (PASI50), 75% improvement (PASI75) and 90% improvement (PASI90) at week 12 and week 24. No statistical
testing was conducted on PASI50 response. *Nominal p value <0.005 versus placebo. (D) Percentages of patients with 3% BSA psoriasis at baseline
achieving a PASI50, PASI75 and PASI90 response over time, by treatment group. No statistical analysis was conducted on PASI50 response.
*Nominal p value <0.001; †p value=0.016 versus placebo.
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placebo) and headache (3.6% CZP vs 1.5% placebo) (see online
supplementary table S5). The most common infectious AEs
were nasopharyngitis (8.7% CZP vs 7.4% placebo) and upper

respiratory tract infection (7.8% CZP vs 5.1% placebo). Most
AEs were mild to moderate in severity. No individual type of
serious AE occurred in more than one patient. Increases in liver
enzymes were reported more frequently in CZP patients (see
online supplementary table S8).

Two deaths occurred during the first 24 weeks; one myocar-
dial infarct in the CZP 200 mg Q2W group, and one sudden
death of unknown cause in the CZP 400 mg Q4W group.
Both deaths were considered unrelated to study medication by
investigators. One patient receiving 400 mg CZP reported a
non-invasive cervical carcinoma (stage 0). No congestive heart
failure, serious injection site reactions, TB cases or opportunistic
infections were reported.

Figure 3 Effect of CZP in patients with and without prior TNF
inhibitor exposure at week 24 in terms of ACR response and the
kinetics of ACR response. CZP, Certolizumab pegol; Q2W, every
2 weeks; Q4W, every 4 weeks; PBO, placebo; TNF, tumour necrosis
factor. (A) Percentages of patients with and without prior TNF inhibitor
exposure achieving a response according to the American College of
Rheumatology Criteria for 20% improvement (ACR20), 50%
improvement (ACR50), and 70% improvement (ACR70) at week 24, by
treatment group. (B) Percentages of patients with prior TNF inhibitor
exposure achieving an ACR20, ACR50, and ACR70 response over time,
by treatment group. (C) Percentages of patients without prior TNF
inhibitor exposure achieving an ACR20, ACR50 and ACR70 response
over time, by treatment group; *p<0.001; †p<0.05 versus placebo.

Table 2 ACR20 and PsARC responder rate at week 12 by
concomitant use of DMARDs at baseline

Baseline DMARD status

Placebo
n=136
% (n)

CZP 200 mg
Q2W
n=138
% (n)

CZP 400 mg
Q4W
n=135
% (n)

ACR20
Concomitant DMARD 28.4 (25/88) 58.6 (58/99) 55.0 (55/100)
No concomitant DMARDs 16.7 (8/48) 56.4 (22/39) 42.9 (15/35)

PsARC
Concomitant DMARD 42.0 (37/88) 73.7 (73/99) 63.0 (63/100)
No concomitant DMARDs 31.3 (15/48) 71.8 (28/39) 74.3 (26/35)

ACR, American College of Rheumatology; CZP, certolizumab pegol; DMARDs, disease
modifying antirheumatic drugs; PsARC, psoriatic arthritis response criteria; Q2W,
every 2 weeks; Q4W, every 4 weeks; permitted concomitant DMARDs were
methotrexate (MTX, up to 25 mg/week), sulfasalazine (SSZ, up to 3 g/day), and
leflunomide (LEF, up to 20 mg/day).

Table 3 Adverse events during the 24 week, placebo-controlled,
double-blind phase, by treatment group

Placebo
(n=136)

CZP 200 mg
(n=138)

CZP 400 mg
(n=135)

TEAE n (%)* n (%) n (%)

Any TEAE 92 (67.6) 94 (68.1) 96 (71.1)
TEAEs by intensity
Mild 74 (54.4) 78 (56.5) 77 (57.0)
Moderate 49 (36.0) 47 (34.1) 45 (33.3)
Severe 2 (1.5) 7 (5.1) 7 (5.2)

Discontinuations due to
TEAEs

2 (1.5) 4 (2.9) 6 (4.4)

Drug-related TEAEs 37 (27.2) 39 (28.3) 41 (30.4)
Serious TEAEs 6 (4.4) 8 (5.8) 13 (9.6)
Infections 52 (38.2) 60 (43.5) 54 (40.0)
Upper respiratory
infections

21 (15.4) 38 (27.5) 38 (28.1)

Serious infections 1 (0.7) 2 (1.4) 2 (1.5)
Injection-site reactions 3 (2.2) 6 (4.3) 13 (9.6)
Injection site pain 2 (1.5) 3 (2.2) 1 (0.7)

Death 0 1 (0.7)† 1 (0.7)‡

*Placebo escape at week 16; Data not adjusted for exposure.
†Myocardial infarct.
‡Sudden death of unknown cause.
CZP, certolizumab pegol; PBO, placebo; Q2W, every 2 weeks; Q4W, every 4 weeks;
TEAE, treatment emergent adverse events–all events after initial study treatment
dose.
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DISCUSSION
In the RAPID-PsA trial, CZP effectively improved the signs and
symptoms of PsA with rapid onset of action (differences in clin-
ical measures by week 1 (p<0.001)) and a statistically significant
difference in ACR20 at week 12 (the primary clinical endpoint),
which was maintained up to week 24. Relevant improvements
were also observed for ACR50 and ACR70. Statistically signifi-
cant, and clinically relevant improvement in physical function,
measured as a reduction in HAQ-DI scores, was demonstrated
in the CZP groups, with response seen by week 2 and main-
tained up to week 24. The CZP loading dose may contribute to
the observed fast response within the first 4 weeks of treatment.
CZP was effective with respect to improvements in the arthritis
and physical function and also improved dactylitis and enthesi-
tis, and demonstrated rapid improvements in skin involvement,
measured by the PASI response. At week 24, improvements in
nail disease were also observed.

The improvements in the signs and symptoms of PsA with
CZP were comparable with other Phase 3 TNF inhibitor studies
in PsA.9 12 31

The placebo-controlled phase of RAPID-PsA was not designed
to demonstrate equivalence between the two CZP dosing sche-
dules; however, despite differences at specific time points,
kinetics curves over time did not demonstrate any clinically rele-
vant differences between the 200 mg Q2W and 400 mg Q4W
doses of CZP for any of the reported outcomes, suggesting
dosing flexibility.

The treatment options for PsA are limited, with conventional
DMARDs used for RA shown to have limited benefit in PsA.32

Previous trials of TNF inhibitors in PsA have demonstrated the
benefit of this class of treatment,9 10 12 significantly changing
the treatment paradigm in PsA; depending on local guidelines, it
is now common to cycle through TNF inhibitors if therapy with
DMARDs has failed, as few other treatment choices are avail-
able.33 Recent studies of ustekinumab (an interleukin 12/23
inhibitor) have also demonstrated reduced efficacy in PsA
patients with prior exposure to TNF inhibitors.34

Prior TNF inhibitor exposure was a stratification factor of
RAPID-PsA, and clinical results suggest a similar level of response
for patients treated with CZP, irrespective of prior TNF inhibitor
exposure. As patients with primary failure to previous TNF inhibi-
tor therapy were excluded from the trial, further investigation is
necessary to determine treatment efficacy in this patient popula-
tion. Although not a stratification factor, patients with and without
concomitant DMARDs at baseline had similar baseline characteris-
tics and experienced similar benefits from CZP; these results are
similar to those observed with other TNF inhibitors.12 31

Approximately 90% of patients completed 24 weeks of
therapy. The rate of serious infectious events was similar in this
population to what has previously been reported in patients
with RA treated with CZP. There was an increased incidence of
liver test elevation, generally seen in patients treated in combin-
ation with DMARDs (data not shown). Two deaths were
reported during the 24-week double-blind phase of this study;
the causes were what would be expected in this population of
patients, and both were considered to be unrelated to study
medication by the investigators.

The limitations of this report include that it is the 24-week
results of RAPID-PsA, and that the results from the ongoing long-
term study will be needed to confirm the sustainability of these
responses. Further, the relatively low average baseline PASI score in
the PsA population may explain an apparent inconsistency between
the results of this trial and those previously published for CZP in
moderate to severe psoriasis, as patients with PASI <10 may have

had limited scope for improvements in skin involvement.16 The
unusually high baseline PASI scores noted in five patients (range
50–72), if not correct, may have been due to investigator or record-
ing error. Regional variation in ACR20 response at week 12 in the
placebo group may also limit the comparison of these results with
previous trials in PsA; placebo rates in South America were substan-
tially higher than rates observed in the other geographic areas and
older trials which did not include South American patients. Thus,
cross-treatment comparisons may underestimate the incremental
efficacy of CZP. This variation had less impact on ACR50, ACR70
and ACR20 at other time points. The use of LOCF imputation for
continuous variables also leads to potential bias, particularly for
patients who withdraw early from the study.

In summary, the results of RAPID-PsA confirm that treatment
with CZP is clinically effective in patients with PsA up to
24 weeks, and that treatment with CZP resulted in rapid
improvement in clinical signs and symptoms of PsA, including
arthritis, enthesitis, dactylitis and skin involvement. Treatment
with CZP in this population revealed no new safety signals from
those seen in the RA trials.
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SUPPLEMENTARY INFORMATION 

Table S1: CASPAR criteria[1] 

Evidence of current psoriasis, a personal history of psoriasis, or a family history of psoriasis (2 points) 

• Current psoriasis is defined as psoriatic skin or scalp disease present today as judged by a 

rheumatologist or dermatologist.† 

• A personal history of psoriasis is defined as a history of psoriasis that may be obtained from a 

patient, family physician, dermatologist, rheumatologist, or other qualified health care provider. 

• A family history of psoriasis is defined as a history of psoriasis in a first- or second-degree 

relative according to patient report. 

Typical psoriatic nail dystrophy including onycholysis, pitting, and hyperkeratosis observed on current 

physical examination (1 point) 

A negative test result for the presence of rheumatoid factor by any method except latex (1 point) 

Either current dactylitis, defined as swelling of an entire digit, or a history of dactylitis recorded by a 

rheumatologist (1 point) 

Radiographic evidence of juxta-articular new bone formation appearing as ill-defined ossification near 

joint margins (but excluding osteophyte formation) on plain radiographs of the hand or foot (1 point) 

† Current psoriasis is assigned a score of 2; all other features are assigned a score of 1. 

 
Table S2: Effects of certolizumab pegol treatment on ACR components at week 24 

Mean change from baseline ± SD 

ACR component 
Placebo 
(n=136) 

CZP 
200 mg Q2W 

(n=138) 

CZP 
400 mg Q4W 

(n=135) 

Swollen joint count -0.5 ± 9.2 -7.9 ± 8.7 -7.4 ± 6.5 

Tender joint count -2.9 ± 11.5 -13.0 ± 14.6 -10.2 ± 12.6 

Patient’s assessment of pain -11.2 ± 21.8 -28.6 ± 28.8 -28.4 ± 25.5 

Patient’s assessment of disease activity -8.0 ± 24.0 -29.2 ± 28.4 -27.8 ± 25.3 

Physician’s assessment of disease activity -16.5 ± 24.6 -37.2 ± 21.1 -37.1 ± 23.7 

HAQ-DI -0.17 ± 0.43 -0.52 ± 0.66 -0.43 ± 0.54 

CRP* (mg/L) -3.9 ± 17.4 -10.8 ± 27.2 -6.3 ± 17.2 

ACR: American College of Rheumatology; CRP: C-reactive protein; CZP: Certolizumab pegol; HAQ-DI: Health 
assessment questionnaire – disability index; Q2W: Every 2 weeks; Q4W: Every 4 weeks. p<0.001 CZP 200 mg Q2W 
and CZP 400 mg Q4W vs. placebo;* Normal range of CRP < 7.9 mg/L 

 
 

Table S3: ACR20 responders at week 12 by regional subgroups  

Region  
Placebo 
(n=136) 

CZP 200 mg Q2W 
(n=138) 

CZP 400 mg Q4W 
(n=135) 

North America, % (n) 21.9 (7/32) 51.6 (16/31) 62.9 (22/35) 

Latin America, % (n) 63.2 (12/19) 85.7 (18/21) 65.0 (13/20) 

West Europe, % (n)  27.3 (6/22) 64.7 (11/17) 62.5 (10/16) 

East Europe, % (n)  12.7 (8/63) 50.7 (35/69) 39.1 (25/64) 

 

CZP: Certolizumab pegol; Q2W: Every 2 weeks; Q4W: Every 4 weeks.  

 



2 

 

 

Table S4: Effects of certolizumab pegol treatment on enthesitis and dactylitis at 
week 24 

 

Outcome,  
Placebo 
(n=136) 

CZP 
200 mg Q2W 

(n=138) 

CZP 
400 mg Q4W 

(n=135) 

91 88 84 Leeds Enthesitis Index, n 
Mean change from baseline ± SD -1.1 ± 1.8 -2.0 ± 1.8

†
 -1.8 ± 1.9

‡
 

35 35 38 Leeds Dactylitis Index, n 
Mean change from baseline ± SD -22.0 ± 46.9 -40.7 ± 34.6

‡
 -53.5 ± 69.1

†
 

 
CZP: Certolizumab pegol; Q2W: Every 2 weeks; Q4W: Every 4 weeks; SD: standard deviation. 

†
p<0.001; 

‡
p≤0.003.  

 

Table S5: Baseline demographics and disease severity characteristics, by prior TNF 
inhibitor use* 

 

 

No prior TNF 
exposure 
(n=329) 

Prior TNF  
exposure 

(n=80) 

Demographic characteristics 

Age, years 47.3 ± 11.3 48.7 +/- 11.7 

Sex, % female 55.6 53.8 

Weight, kg 83.7 ± 18.4 87.5 ± 20.1 

BMI, kg/m
2
 29.5 ± 6.5 31.0 ± 6.4 

Arthritis characteristics 

Time from psoriatic arthritis diagnosis∞, years 8.2 ± 8.4 10.1 ± 7.2 

CRP** (mg/L), median (min-max) 8.0 (0.1-140.6) 10.3 (0.1-238.0) 

ESR (mm/h), median (min-max) 33.0 (4 -120) 38.0 (5 -125) 

Tender joint count (0-68 joints), mean 19.8 22.4 

Swollen joint count (0-66 joints), mean 10.2 12.6 

HAQ-DI (range 0-3) 1.3 ± 0.7 1.4 ± 0.7 

Enthesitis, %
†
 62.3 72.5 

Dactylitis, %
‡
 26.4 26.3 

Psoriasis characteristics 

Psoriasis BSA ≥3%, % 59.6 70.0 

PASI, mean
 #
 11.6 12.0 

Nail involvement, % 72.6 76.3 
mNAPSI, mean 3.3 3.2 

Concomitant MTX at baseline, % 65.0 55.0 
No concomitant DMARDs at baseline, % 32.2 42.5 
Prior use of DMARDs, % 

1  
≥ 2 

50.8 
48.9 

50.0 
40.1 

Prior use of NSAIDs, % 86.9 80.0 

* Except where indicated otherwise, values are the mean ± SD. There were no significant differences between treatment 
groups at baseline. BMI: Body mass index; BSA: Body surface area; CRP: C-reactive protein; CZP: Certolizumab pegol; DI: 
Disability index; DMARDs: Disease modifying antirheumatic drugs; ESR: Erythrocyte sedimentation rate; HAQ: Health 
Assessment Questionnaire; NSAIDs: Nonsteroidal anti-inflammatory drugs; mNAPSI: modified nail psoriasis severity index; 
MTX: Methotrexate; PASI: Psoriasis area and severity index; Q2W: Every 2 weeks; Q4W: Every 4 weeks; TNF: Tumor 
necrosis factor; VAS: Visual analogue scale 
∞From the start date of the primary disease 
† Presence of enthesitis at baseline defined as a Baseline Leeds Enthesitis Index score > 0 
‡ Presence of dactylitis at baseline assessed using Leeds Dactylitis Index 
# PASI – scores for those patients with psoriasis body surface area ≥ 3% at baseline 
** Normal range of CRP < 7.9 mg/L 
†† 

n=135 
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Table S6: Baseline demographics and disease severity characteristics, by 
concomitant DMARD use at baseline* 

 

 

No concomitant 
DMARD use 

(n=122) 

Concomitant  
DMARD use 

(n=287) 

Demographic characteristics 

Age, years 46.1 ± 11.8 48.2 ± 11.2 

Sex, % female 56.6 54.7 

Weight, kg 84.5 ± 20.9 84.4 ± 17.8 

BMI, kg/m
2
 29.7 ± 7.2 29.8 ± 6.2 

Arthritis characteristics 

Time from psoriatic arthritis diagnosis∞, years 9.0 ± 8.2 8.4 ± 8.2 

CRP** (mg/L), median (min-max) 7.0 (0.2-238.0) 8.0 (0.1-143.0) 

ESR (mm/h), median (min-max) 34.0 (4-125) 33.5 (5-125) 

Tender joint count (0-68 joints), mean 21.7 19.7 

Swollen joint count (0-66 joints), mean 11.2 10.4 

HAQ-DI (range 0-3) 1.34 1.29 

Enthesitis, %
†
 65.6 63.8 

Dactylitis, %
‡
 26.2 26.5 

Psoriasis characteristics 

Psoriasis BSA ≥3%, % 66.4 59.6 

PASI, mean
 #
 13.0 11.1 

Nail involvement, % 69.7 74.9 
mNAPSI, mean 3.6 3.2 

Prior use of DMARDs, % 
1  
≥ 2 

56.6 
36.8 

48.1 
51.5 

Prior TNF inhibitor exposure, % 26.2 16.7 

* Except where indicated otherwise, values are the mean ± SD. There were no significant differences between treatment 
groups at baseline. BMI: Body mass index; BSA: Body surface area; CRP: C-reactive protein; CZP: Certolizumab pegol; DI: 
Disability index; DMARDs: Disease modifying antirheumatic drugs; ESR: Erythrocyte sedimentation rate; HAQ: Health 
Assessment Questionnaire; NSAIDs: Nonsteroidal anti-inflammatory drugs; mNAPSI: modified nail psoriasis severity index; 
MTX: Methotrexate; PASI: Psoriasis area and severity index; Q2W: Every 2 weeks; Q4W: Every 4 weeks; TNF: Tumor 
necrosis factor; VAS: Visual analogue scale 
† Presence of enthesitis at baseline defined as a Baseline Leeds Enthesitis Index score > 0 
‡ Presence of dactylitis at baseline assessed using Leeds Dactylitis Index 
# PASI – scores for those patients with psoriasis body surface area ≥ 3% at baseline 
** Normal range of CRP < 7.9 mg/L 
†† 

n=135 
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Table S7: ACR20 week 12 responder rate by prior use of DMARDs subgroup 

Subgroup  

Placebo 
n=136 

% 
(n) 

CZP 200 mg Q2W 
n=138 

% 
(n) 

CZP 400 mg Q4W 
n=135 

% 
(n) 

Prior use of sDMARDs  

1  
29.7 

(22/74) 
68.9 

(42/61) 
58.3 

(42/72) 

≥2  
18.3 

(11/60) 
52.1 

(38/73) 
46.7 

(28/60) 

 
CZP: Certolizumab pegol; DMARDs: Disease modifying antirheumatic drugs; Q2W: Every 2 weeks; Q4W: Every 4 
weeks 
 

Table S8: TEAEs with an incidence of >3% in either CZP group during the 24-

week double-blind period 

System Organ Class 
    Preferred Term  

Placebo* 
(n=136) 
n(%)** 

CZP 200 mg Q2W 
(n=138) 
n(%)** 

CZP 400 mg Q4W 
(n=135) 
n(%)** 

Gastrointestinal disorders 19 (14.0) 26 (18.8) 18 (13.3) 

Diarrhea  4 (2.9) 7 (5.1) 5 (3.7) 

Abdominal pain upper 2 (1.5) 5 (3.6) 3 (2.2) 

General disorders and administration site 
conditions  

11 (8.1) 13 (9.4) 26 (19.3) 

Fatigue  2 (1.5) 4 (2.9) 4 (3.0) 

Infections and infestations 52 (38.2) 60 (43.5) 54 (40.0) 

Oral herpes 3 (2.2) 2 (1.4) 4 (3.0) 

Bronchitis  6 (4.4) 4 (2.9) 4 (3.0) 

Nasopharynitis  10 (7.4) 18 (13.0) 9 (6.7) 

Upper respiratory tract infection 7 (5.1) 12 (8.7) 13 (9.6) 

Pharyngitis  3 (2.2) 6 (4.3) 4 (3.0) 

Sinusitis  1 (0.7) 3 (2.2) 6 (4.4) 

Urinary tract infection 9 (6.6) 3 (2.2) 4 (3.0) 

Investigations 14 (10.3) 20 (14.5) 24 (17.8) 

Alanine aminotransferase increased 2 (1.5) 4 (2.9) 7 (5.2) 

Aspartate aminotransferase increased 1 (0.7) 4 (2.9) 6 (4.4) 

Hepatic enzyme increased 2 (1.5) 5 (3.6) 4 (3.0) 

Blood CPK increased 4 (2.9) 5 (3.6) 6 (4.4) 

Nervous system disorders 10 (7.4) 10 (7.2) 12 (8.9) 

Headache  2 (1.5) 6 (4.3) 5 (3.7) 

*placebo escape at week 16; **Not adjusted for exposure; CZP: Certolizumab pegol; Q2W: Every 2 weeks; Q4W: 
Every 4 weeks; CPK: creatine phosphokinase. 
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Figure S1: ACR20 response rates over time 
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*Nominal p value ≤0.001 versus placebo. Q2W: Every 2 weeks, Q4W: Every 4 weeks. 

 

Figure S2: Patients achieving MDA response over time 
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*Nominal p value <0.001 versus placebo. Q2W: Every 2 weeks, Q4W: Every 4 weeks. 
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