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Abstract
To report long-term efficacy of certolizumab pegol (CZP) treatment with and without concomitant DMARDs in patients with
psoriatic arthritis (PsA). RAPID-PsA (NCT01087788) was double-blind and placebo-controlled to week 24, dose-blind to week
48, and open-label to week 216. Patients had active PsAwith ≥ 1 failed DMARD. At baseline, patients were randomized 1:1:1 to
CZP 200mg every 2weeks: CZP 400mg every 4 weeks: placebo. CZP-randomized patients continued their dose into open-label.
Observed case efficacy data are reported to week 216 for week 0 CZP-randomized patients (dose combined) with and without
baseline DMARD use (DMARD+/DMARD−). Dactylitis (tenderness and ≥ 10% difference in swelling between affected and
opposite digits) and enthesitis were measured using Leeds Dactylitis Index (LDI) and Leeds Enthesitis Index (LEI). 273/409
randomized patients received CZP from baseline: 199/273 (72.9%) DMARD+ and 74/273 (27.1%) DMARD− patients. 141/199
(70.9%) DMARD+ and 42/74 (56.8%) DMARD− patients completed Week 216. DMARD+ (79.7%) and 83.3% of DMARD−
patients achieved ACR20 response at week 216; 79.2 and 78.1% achieved 75% improvement from baseline in Psoriasis Area and
Severity Index (PASI75). High proportions of DMARD+/DMARD− patients with extra-articular manifestations at baseline
reported total resolution at week 216; dactylitis 91.4% of DMARD+ and 93.3% of DMARD− patients, enthesitis 74.4% of
DMARD+ and 87.5% of DMARD− patients. Long-term improvements in PsA symptomswere observedwith CZPmonotherapy
or concomitant DMARDs, across important psoriatic disease domains, including joint disease, psoriasis, nail disease, dactylitis,
and enthesitis.

Trial registration: NCT01087788
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Introduction

Psoriatic arthritis (PsA) is a chronic, inflammatory disease,
affecting up to a third of psoriasis patients [1]. Clinical fea-
tures of PsA include progressive and erosive joint inflamma-
tion and damage, [1], psoriatic skin disease, and extra-articular
manifestations including dactylitis and enthesitis [2]. These

symptoms are often accompanied by pain, fatigue, and func-
tional impairment [3], with reductions in patient wellbeing
and quality of life [4, 5].

The most recent treatment recommendations from the
Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA) advise on optimal therapy
choices based on disease activity and appropriate subsequent
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treatment pathways [6]. The initial treatment recommenda-
tions include the conditional use of corticosteroid injections
and conventional disease-modifying anti-rheumatic drugs
(DMARDs: methot rexa te [MTX], su l fasa laz ine ,
leflunomide), due to their low costs and universal access.
For patients who did not respond adequately to DMARDs,
biological DMARDs (biologics: anti-TNF, anti-IL-12/23, an-
ti-IL-17) are recommended, either with or without concomi-
tant DMARD treatment [6].

Certolizumab pegol (CZP) is an Fc-free, PEGylated anti-
TNF which has demonstrated rapid clinical improvements in
joint and skin disease in patients with PsA [7]. Effects were
maintained over 4 years of treatment [8]. Improvements were
also observed in extra-articular manifestations including
dactylitis, enthesitis, and nail psoriasis [7], which may posi-
tively impact patients’ quality of life [9].

CZP can be used to treat PsA alongside DMARDs,
or as a monotherapy when treatment with a DMARD is
otherwise undesirable [10]. The option of CZP mono-
therapy treatment is relevant for patients for whom
DMARDs are contraindicated such as women who are,
or may be planning to become, pregnant. The British
Association of Dermatologists recommends that patients
with PsA transition to biologic therapies with the aim of
stopping the DMARD therapy. Dermatologists may,
therefore, be more likely to stop DMARD therapy, com-
pared to rheumatologists [11]. Data are available for the
relative efficacy of other anti-TNFs with and without
concomitant DMARDs; however similar comparisons
in CZP are currently limited [12]. Here, we report the
efficacy, safety, and patient-reported outcomes of CZP
in patients treated with and without concomitant
DMARDs.

Materials and methods

Patients

Patient eligibility criteria have been reported elsewhere [7].
Briefly, patients were ≥ 18 years of age and had a diagnosis
of active PsA for at least 6 months according to the
Classification Criteria for Psoriatic Arthritis (CASPAR).
They must have had active disease: at least 3 tender joints, 3
swollen joints, and at least 1 of the following: erythrocyte
sedimentation rate (ESR) ≥ 28 mm/h or C-reactive protein
(CRP) > ULN (7.9 mg/L). All patients must have failed ≥ 1
DMARD but were allowed to continue taking certain
DMARDs at stable dose levels: leflunomide (≤ 20 mg daily),
MTX (≤ 25 mg weekly), or sulfasalazine (≤ 3 g daily).
Reasons for stopping DMARD use were not collected for

those who had used DMARDs in the past but stopped prior
to the first administration of CZP during the study. Use of
hydroxychloroquine, azathioprine, cyclosporine, cyclophos-
phamide, and mycophenolic acid, at any dose, was not per-
mitted within 28 days prior to the baseline visit.

Patients were excluded if they had received > 1 prior anti-
TNF, had previously experienced primary failure of an anti-
TNF, or had a diagnosis of other non-PsA inflammatory ar-
thritis. Patients with evidence of latent or active tuberculosis
(TB) were also excluded, unless prophylactic treatment had
commenced ≥ 4 weeks prior to baseline.

All human studies have been approved by the appropriate
ethics committee and have therefore been performed in accor-
dance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments.

Study design

RAPID-PsA (NCT01087788) was a 216-week, multicenter,
phase 3 randomized clinical trial of CZP in patients with
PsA. The trial was double-blind and placebo-controlled until
week 24, dose-blind to week 48, and open-label to week 216.

All patients gave their informed consent prior to their inclu-
sion within the study. Patients with PsA were randomized
(1:1:1) at week 0 to CZP (200 mg every 2 weeks [Q2W] or
400mg every 4weeks [Q4W]; following 400mg loading doses
at weeks 0, 2, and 4) or placebo. CZP-randomized patients
remained on their assigned dose into the dose-blind and open-
label stage. Placebo patients were re-randomized (1:1) to CZP
(200 mg Q2W or 400 mg Q4W; following 400 mg loading
dose) either upon failing to achieve ≥ 10% reduction in tender
and swollen joint counts at bothweeks 14 and 16 (early escape),
or after having completed the 24-week double-blind phase.

No changes to DMARD doses were allowed during the
first 48 weeks, after which possible changes were allowed
and recorded.

Study procedures and evaluations

Efficacy outcomes

The clinical outcomes measured were disease activity in pe-
ripheral joints and skin, health-related quality of life
(HRQoL), dactylitis, enthesitis, and nail disease, reported
from baseline to week 216. Peripheral joint disease was
assessed using swollen and tender joint counts (66 joint as-
sessment and 68 joint assessment, respectively) [3]. Skin dis-
ease was assessed in patients with ≥ 3% body surface area
(BSA) involvement at baseline, using the Psoriasis Area and
Severity Index (PASI), with scores ranging from 0 to 72 [3].

Dactylitis, which refers to swelling of the entire digit, was
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assessed using the Leeds Dactylitis Index (LDI) in fingers and
toes: dactylitic digits were defined as those which exhibited ≥
10% difference in circumference when compared to the oppo-
site digit and were tender when pressed (Bacute^ dactylitis)
[13]. The scores for each digit were summed to produce a total
for the patient; higher scores indicate worse dactylitis [3].
Total resolution was also evaluated: dactylitis was considered
to be resolved if no digit was affected.

Enthesitis was assessed using the Leeds Enthesitis Index
(LEI), which was specifically developed for patients with
PsA, and determines the presence (1) or absence (0) of tender-
ness in the bilateral epicondyles, medial femoral condyles, and
Achilles tendon insertions to give an overall score between 0
and 6 [3, 14]. Total resolution of enthesitis was calculated and
presented as the percentage of patients with enthesitis at base-
line, achieving LEI = 0.

The modified nail psoriasis severity index (mNAPSI) was
calculated for the most affected fingernail at baseline (Btarget
fingernail^) and assessed for three features or groups of features,
namely pitting, onycholysis, and oil-drop dyschromia, and nail
plate crumbling which were graded for severity on a scale from 0
to 3. The presence or absence of other features, including
leukonychia, splinter hemorrhages, hyperkeratosis, and red spots
in the lunula, was also assessed (scored 0 or 1), with an overall
sum score out of 13 for the target fingernail [15]. Total resolution
of nail psoriasis in the target nail was defined asmNAPSI score =
0 for subjects with nail psoriasis at baseline.
Composite measures of disease activity were analyzed,

among which week 12 American College of Rheumatologists
20% (ACR20) response was the primary endpoint (reported
previously) [7]. Here, we report arthritis joint improvement
and involvement using ACR20, 50, and 70 responses and the
28-joint count Disease Activity Score based on C-reactive pro-
tein [DAS28(CRP)], though this is not a validated outcome for
PsA. Skin response is reported in terms of whether patients
achieved 75, 90, or 100% improvement in PASI (PASI75,
PASI90, PASI100 responder rates, respectively).

Week 24 change from baseline in total sharp score (mTSS),
modified for PsA [16], was the primary radiographic variable
to quantify the progression of bone erosions and joint space
narrowing. These data have been reported previously [7, 9].
Regular assessments also comprised physician visual ana-
logue scales (VAS) for global disease activity and CRP.

Patient-reported outcomes

Functional health status was assessed using Health
Assessment Questionnaire-Disability Index (HAQ-DI).
The HAQ-DI is used to emphasize the outcomes of
most importance to patients and is based on 20 items,
divided into 8 domains: Bdressing and grooming,^

Barising,^ Beating,^ Bwalking,^ Bhygiene,^ Breach,^
Bgrip,^ and Bcommon daily activities^ [17, 18]. HAQ-
DI uses a 4-point scale to assess the degree of difficulty
experienced within each domain, summed to provide a
score between 0 and 24 which is then divided by the
number of categories resulting in a final score between
0 and 3, where 0 = mild limitations and 3 = very severe
limitations of physical function [18].

For HAQ-DI, minimal clinically important difference
(MCID) was considered to be ≥ 0.35-point decrease
from baseline [19].

Safety

Any treatment-emergent adverse events (TEAEs), classi-
fied by severity, are reported, in addition to any with-
drawals due to TEAEs, drug-related TEAEs, serious
TEAEs (including infections and infestations), and
deaths. TEAEs and serious TEAEs which occurred after
the first CZP administration until 70 days after the last
CZP administration were recorded. Serious TEAEs were
defined as events that were life-threatening, or those
that resulted in death, significant or persistent disabili-
ty/incapacity, congenital anomaly or birth defect, hospi-
talization or prolongation of hospitalization, or an im-
portant medical event.

Statistical analysis

Efficacy data are presented from baseline to week 216
in patients randomized to CZP at week 0 (randomized
set). All data reported within the text are Bobserved
case^ values (including only those patients who were
assessed at the time point in question) unless otherwise
stated; tables and figures report both observed case data
and values with imputation for missing data. Imputed
categorical data are shown as the percentage of re-
sponders out of all randomized patients; imputed quan-
titative data were calculated using last observation car-
ried forward (LOCF).

All TEAEs were coded according to the Medical
Dictionary of Regulatory Activities (MedDRA) version
14.1. Incidences of TEAEs are presented for all patients
who received at least one dose of CZP at any stage of the
study (the Safety Set). The proportion of the Safety Set that
experienced and reported each TEAE, the event rate (ER,
per 100 patient-years of exposure) and the incidence rate
(IR, incidence of new cases of an event per 100 patient-
years of exposure) are reported. Patient-years of exposure
was calculated as the sum of individual patient-exposures
up until 70 days after patients’ last CZP injection or, in the
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case of incidence rates, until the patients’ first occurrence of
the respective event, when applicable. The most common
serious TEAEs, occurring in either of the patient subgroups
(DMARD+ or DMARD−), are reported by system organ
class (SOC) as well as other TEAEs of interest .
Malignancies were identified using the Standardized
MedDRA Query (SMQ) BMalignancies.^ Based on
MedDRA terms and medical review, major adverse cardio-
vascular events (MACE) were defined as all serious adverse
events associated with one or more of the following search
criteria: fatal and serious non-fatal myocardial infarction,
cerebrovascular events, and congestive heart failure [20].

All statistical analyses are based on the combined data from
the CZP 200 mg every 2 weeks (Q2W) and 400 mg every
4 weeks (Q4W) arms, presented separately for the subgroup
using concomitant DMARDs at baseline (the DMARD+
group) and the subgroup not using DMARD at baseline (the
DMARD− group), irrespective of subsequent changes in
DMARD usage.

Data availability The datasets generated and analyzed dur-
ing this study are available in anonymized format upon
reasonable request via the CSDR platform (www.
clinicalstudydatarequest.com).

Results

Patient disposition and baseline characteristics

A total of 409 patients with PsA were randomized, of whom
273 received CZP from week 0 (Fig. 1a). Of the 273 week 0
CZP-randomized patients, 199 (72.9%) were using concomi-
tant DMARDs at baseline and 74 (27.1%) were not. DMARDs
at baseline consisted of MTX (174 patients, 63.7%),
leflunomide (12 patients, 4.4%), sulfasalazine (12 patients,
4.4%), and hydroxychloroquine (1 patient, 0.4%, despite
hydroxychloroquine use at baseline being contraindicated in
the study protocol). Baseline demographics and disease

Fig. 1 a RAPID-PsA study design. b Change in DMARD use after initial
grouping as DMARD− or DMARD+ at baseline (doses combined). c
Discontinuations for all reasons in patients grouped by DMARD use at
baseline. a Randomized set. b Safety Set. Comparison of DMARD use at

patients’ last visit vs. baseline. c Randomized set. CZP certolizumab pegol,
DMARD disease-modifying anti-rheumatic drug, LD loading dose, PsA
psoriatic arthritis, Q2W every 2 weeks, Q4W every 4 weeks, SJC swollen
joint count, TJC tender joint count, Wk week
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characteristics were similar between the two treatment groups,
although a higher proportion of patients in the DMARD− group
had psoriasis BSA ≥ 3% at baseline (Table 1). The concomitant
use of corticosteroids was similar between patients treated with
or without concomitant DMARDs at baseline (DMARD+
24.1%, DMARD− 27.0%) (Table 1).

In total, over the 4-year duration of the RAPID-PsA study,
207 (75.8%) week 0 CZP-randomized patients took concom-
itant DMARDs at any time. While the majority of patients did
not change their DMARD treatment regimen during the study,
26/199 (13.1%) patients within the DMARD+ group
discontinued DMARD treatments, and 5/74 (6.8%) patients
within the DMARD− group initiated DMARD use between
baseline and their last visit (Fig. 1b). The net reduction in the
proportion of patients using DMARDs from baseline to the
end of the study was 7.7%.

In total, 183/273 patients completed open-label treatment
to week 216: 141/199 (70.9%) of DMARD+ patients and 42/
74 (56.8%) of DMARD− patients (Fig. 1c). The most com-
mon reasons for discontinuation were adverse events and
withdrawal of consent (Supplementary Table 1).

Efficacy

Improvements in joint disease as measured by ACR20
responder rates were observed in 61.7% of DMARD+
and 52.1% of DMARD− patients treated with CZP at
week 12, the time point for evaluation of the primary
efficacy variable. Among patients assessed at week 216,
79.7% of DMARD+ and 83.3% of DMARD− patients
achieved an ACR20 response (Fig. 2a). Sustained im-
provements in joint disease were also demonstrated by

Table 1 Baseline demographics
and disease severity
characteristics for patients
randomized to CZP at week 0, in
patients with and without
concomitant DMARD use at
baseline

Week 0 CZP dose combined (N = 273)

DMARD+ (n = 199) DMARD− (n = 74)

Demographic characteristics, mean (SD), unless otherwise stated

Age [years] 48.4 (11.2) 45.9 (12.4)

Female, n (%) 106 (53.3) 41 (55.4)

Caucasian, n (%) 195 (98.0) 73 (98.6)

Weight [kg] 85.6 (18.0) 84.5 (18.7)

BMI [kg/m2] 30.1 (6.3) 29.9 (6.6)

Disease characteristics, n (%), unless otherwise stated

Prior use of synthetic DMARDs

0 0 5 (6.8)

1 118 (59.3) 47 (63.5)

≥ 2 81 (40.7) 22 (29.7)

Prior anti-TNF exposure 31 (15.6) 23 (31.1)

Concomitant use of corticosteroids 48 (24.1) 20 (27.0)

Tender joint count (0–68 joints), mean (SD) 20.2 (14.9) 21.5 (15.4)

Swollen joint count (0–66 joints), mean (SD) 10.4 (8.1) 11.6 (8.4)

DAS28 (CRP), mean (SD) 5.0 (1.0) 5.1 (1.1)

HAQ-DI, mean (SD) 1.28 (0.62) 1.40 (0.65)

Patients with psoriasis (BSA ≥ 3%) 113 (56.8) 53 (71.6)

PASI, mean (SD) 11.4 (12.2) 13.3 (12.8)

Patients with enthesitis (LEI >0) 125 (62.8) 47 (63.5)

LEI, mean (SD) 3.1 (1.6) 2.7 (1.6)

Patients with dactylitisa 52 (26.1) 21 (28.4)

LDI, mean (SD)a 49.1 (64.1) 56.9 (49.6)

Patients with nail psoriasis (mNAPSI >0) 145 (72.9) 52 (70.3)

mNAPSI, mean (SD) 3.3 (2.0) 3.4 (2.1)

Randomized set

Anti-TNF anti-tumor necrosis factor, BMI body mass index, BSA body surface area, CRP C-reactive protein,CZP
certolizumab pegol, DAS28 28-joint count Disease Activity Score, DMARD disease-modifying anti-rheumatic
drug, HAQ-DI Health Assessment Questionnaire-Disability Index, LDI Leeds Dactylitis Index, LEI Leeds
Enthesitis Index, mNAPSI modified nail psoriasis severity index, PASI psoriasis area severity index
aOf patients with ≥ 1 digit affected, with a difference in circumference ≥ 10%
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ACR50 and ACR70 responder rates to week 216 in
DMARD+ and DMARD− patients (Fig. 2b, c).

A reduction in disease activity from baseline to week 24, as
measured by mean change from baseline in DAS28(CRP)
[SD], was observed: − 2.07 [1.28] in DMARD+ and − 1.98
[1.25] in DMARD− patients. These reductions were main-
tained to week 216 in both subgroups of patients (Fig. 2d).

Patients with ≥ 3% BSA affected with psoriasis at base-
line showed improvements in PASI as early as week 1,
and maximal improvements observed by week 48 were
maintained to week 216, both in DMARD+ and
DMARD− patients (Supplementary Fig. 1a). PASI75 re-
sponses were achieved by 65.7% of DMARD+ patients
and 82.2% of DMARD− patients at week 24, with
26.3% of DMARD+ and 24.4% of DMARD− patients
also achieving a PASI100 response. These observations
were maintained to week 216 for both DMARD+ and
DMARD− patients (Fig. 3a, Supplementary Fig. 1b).

For patients with dactylitis, enthesitis, or nail psoriasis at
baseline, improvements in LDI, LEI, and mNAPSI, respec-
tively, were observed at week 24, and maintained to week 216
in DMARD+ and DMARD− patients (Fig. 3b, c and Table 2).
Among CZP-treated patients who remained in the study, total
resolution of dactylitis (DMARD+ 91.4%, DMARD−

93.3%), enthesitis (DMARD+ 74.4%, DMARD− 87.5%),
and nail psoriasis (DMARD+ 72.3%, DMARD− 67.7%)
was achieved at week 216 by high proportions of patients
affected at baseline. Even when data were imputed, using
LOCF, more than two-thirds of those with dactylitis or
enthesitis at baseline achieved total resolution of the respec-
tive manifestation of their disease at week 216, both in the
DMARD+ and DMARD− groups (Table 2).

Similarly, total resolution of nail psoriasis was
achieved by 66.9% of DMARD+ and 57.7% of
DMARD– patients affected at baseline, by Week 216
when data were imputed (Table 2).

HAQ-DI MCID (≥ 0.35 decrease from baseline) was
achieved by 51.6% of DMARD+ and 59.4% of DMARD–
patients at week 24, which increased to 58.7% of DMARD+
patients and 69.0% of DMARD– among patients who were
assessed at week 216 (Table 2).

Safety

Total exposure to CZP in RAPID-PsAwas 1321 patient-years.
In the Safety Set, 279/393 (71.0%) patients were DMARD+
at baseline, while the remaining 114/393 (29.0%) were
DMARD−. Similar TEAE event rates of 257.4 per 100

Fig. 2 Joint disease outcomes in patients with and without concomitant
use of DMARDs at baseline. a ACR20 responder rate. b ACR50
response rate. c ACR70 response rate. d mean DAS28 (CRP) scores.
Randomized set. Imputed analyses show the percentage of responders
out of all randomized patients (for categorical data) or used last observa-
tion carried forward (LOCF) imputation (for continuous data). Data

points are shown for observed case values at weeks 24, 48, 96, and
216. ACR American College of Rheumatology, ACR20/50/70
American College of Rheumatology 20, 50, and 70% response criteria,
CRP C-reactive protein, DAS28 28-joint count Disease Activity Score,
DMARD disease-modifying anti-rheumatic drug, OC observed case,
LOCF last observation carried forward
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patients-years in DMARD+ patients and 259.3 per 100
patient-years in DMARD− patients were observed in both
subgroups of patients (Table 3).

Investigators classified 62.2% of TEAEs as Bmild^
(DMARD+ 62.3%, DMARD− 61.9%) and 34.9% as
Bmoderate^ (DMARD+ 35.0%, DMARD− 34.3%) in severi-
ty. The severe TEAEs ER was 6.8 per 100 patient-years
for DMARD+ patients and 9.9 per 100 patient-years for
DMARD− patients (Table 3). Serious TEAEs were reported
for 26.2% DMARD+ and 23.7% DMARD− patients; the se-
rious adverse ER was 11.5 per 100 patient-years for
DMARD+ patients and 13.0 per 100 patient-years for
DMARD− patients (Table 3). The most commonly reported
serious TEAEs, occurred in the MedDRA SOC Binfections
and infestations,^ Bmusculoskeletal and connective tissue
disorders,^ and Bgastrointestinal disorders.^ Serious infec-
tions and infestations were reported for 16 (5.7%)
DMARD+ patients with an ER of 2.0 per 100 patient-years
compared to 7 (6.1%) DMARD− patients with an ER of 3.1
per 100 patient-years (Table 3). The most common serious

infection reported was pneumonia, which was reported by
two patients each in the DMARD+ and DMARD− subgroups.
As reported previously, there were no confirmed cases of ac-
tive TB [21, 22]. Slightly more DMARD− than DMARD+
patients experienced TEAEs which led to discontinuation of
CZP and subsequent withdrawal from the study (Table 3).

MACE were reported for six (2.2%) DMARD+ patients
and one (0.9%) DMARD− patient. Malignancies were report-
ed for five (1.8%) DMARD+ patients and two (1.8%)
DMARD− patients. In the DMARD+ subgroup of patients,
two cases of breast cancer were reported, in addition to one
case each of metastatic gastrointestinal cancer, cervix carcino-
ma stage 0 (non-serious), and lymphoma, while one case each
of breast cancer and ovarian cancer were reported in the
DMARD− subgroup of patients.

No new safety signals were identified from week 96 to
week 216, and no further deaths were reported during this
period. Overall, six deaths were reported during the RAPID-
PsA study, reported previously [9]. The causes of death in-
cluded myocardial infarction, cardiac arrest, sudden death,

Fig. 3 Improvements in psoriasis, dactylitis, enthesitis, and functional
HRQoL in patients with and without concomitant DMARD use at
baseline. a PASI75 responder rate. b Mean Leeds Dactylitis Index
(LDI). c Mean Leeds Enthesitis Index (LEI). d HAQ-DI MCID
responder rate. Randomized Set. a Patients with ≥ 3% BSA at baseline.
b Patients with dactylitis at baseline. c Patients with enthesitis at baseline.
d MCID for HAQ-DI was defined as a decrease of ≥ 0.35 points from
baseline. Imputed analyses show the percentage of responders out of all
randomized patients (for categorical data) or used last observation carried

forward (LOCF) imputation (for continuous data). Data points are shown
for observed case values at weeks 24, 48, 96, and 216. DMARD disease-
modifying anti-rheumatic drug, HAQ-DI Health Assessment
Questionnaire-Disability Index, HRQoL health-related quality of life,
OC observed case, LDI Leeds Dactylitis Index, LEI Leeds Enthesitis
Index, LOCF last observation carried forward, MCID minimal
clinically important differences, PASI75 75% reduction of the Psoriasis
Area and Severity Index
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Table 2 Clinical disease activity and patient reported outcomes for patients treated with CZP with and without concomitant DMARD use

Week 0 CZP dose combined (N = 273)

DMARD+ (n = 199) DMARD− (n = 74)

Observed Imputed Observed Imputed

Clinical and patient reported outcomes, % (observed n) unless otherwise indicated
ACR20
Week 24 67.9 (n = 184) 62.8 60.0 (n = 65) 52.7
Week 216 79.7 (n = 143) 57.3 83.3 (n = 42) 47.3
ACR50
Week 24 51.1 (n = 184) 47.2 36.9 (n = 65) 32.4
Week 216 65.0 (n = 143) 46.7 59.5 (n = 42) 33.8
ACR70
Week 24 31.0 (n = 184) 28.6 23.1 (n = 65) 20.3
Week 216 54.5 (n = 143) 39.2 40.5 (n = 42) 23.0
PASI75a

Week 24 65.7 (n = 99) 57.5 82.2 (n = 45) 69.8
Week 216 79.2 (n = 77) 54.0 78.1 (n = 32) 47.2
PASI90a

Week 24 44.4 (n = 99) 38.9 55.6 (n = 45) 47.2
Week 216 62.3 (n = 77) 42.5 59.4 (n = 32) 35.8
PASI100a

Week 24 26.3 (n = 99) 23.0 24.4 (n = 45) 20.8
Week 216 44.2 (n = 77) 30.1 40.6 (n = 32) 24.5
LDI, mean [SD]b

Week 24 1.7 [8.0] (n = 46) 3.3 [11.4] 4.2 [15.3] (n = 19) 5.5 [16.1]
Week 216 0.4 [2.3] (n = 35) 3.9 [12.8] 2.5 [9.8] (n = 15) 3.5 [11.1]
Total resolution of dactylitisb

Week 24 71.7 (n = 46) 67.3 78.9 (n = 19) 76.2
Week 216 91.4 (n = 35) 78.8 93.3 (n = 15) 85.7
LEI, mean [SD]c

Week 24 1.0 [1.7] (n = 117) 1.0 [1.7] 1.1 [1.8] (n = 41) 1.0 [1.8]
Week 216 0.6 [1.2] (n = 86) 0.8 [1.5] 0.2 [0.5] (n = 24) 0.9 [1.7]
Total resolution of enthesitisc

Week 24 66.1 (n = 118) 64.3 63.4 (n = 41) 63.8
Week 216 74.4 (n = 86) 69.0 87.5 (n = 24) 74.5
mNAPSI, mean [SD]d

Week 24 1.3 [1.6] (n = 133) 1.4 [1.6] 1.5 [1.7] (n = 46) 1.5 [1.9]
Week 216 0.5 [0.9] (n = 101) 0.6 [1.1] 0.3 [0.5] (n = 31) 0.8 [1.7]
Total resolution of nail psoriasisd

Week 24 41.4 (n = 133) 38.6 30.4 (n = 46) 30.8
Week 216 72.3 (n = 101) 66.9 67.7 (n = 31) 57.7
HAQ-DI, mean [SD]
Week 24 0.79 [0.69] (n = 184) 0.81 [0.69] 0.83 [0.73] (n = 64) 0.88 [0.75]
Week 216 0.69 [0.70] (n = 143) 0.78 [0.75] 0.64 [0.64] (n = 42) 0.90 [0.77]
HAQ-DI MCIDe

Week 24 51.6 (n = 184) 47.7 59.4 (n = 64) 51.4
Week 216 58.7 (n = 143) 42.2 69.0 (n = 42) 39.2

Randomized set. Imputed analyses show the percentage of responders out of all randomized patients (for categorical data) or used last observation carried
forward (LOCF) imputation (for continuous data)

ACRAmerican College of Rheumatology, ACR20/50/70American College of Rheumatology 20, 50, and 70% response criteria, BSA body surface area,
DMARD disease-modifying anti-rheumatic drug, HAQ-DI Health Assessment Questionnaire Disability Index, LDI Leeds Dactylitis Index, LEI Leeds
Enthesitis Index, LOCF last observation carried forward, MCID minimal clinically important difference, PASI Psoriasis Area and Severity Index,
PASI75/90/100 75, 90, and 100% improvement in PASI
a Of patients with ≥ 3% BSA at baseline
bOf patients with dactylitis at baseline, defined as ≥ 1 digit affected, with a difference in circumference ≥ 10%
cOf patients with LEI > 0 at baseline
dOf patients with mNAPSI > 0 at baseline
e HAQ-DI MCID was defined as a decrease of ≥ 0.35 points from baseline

3292 Clin Rheumatol (2018) 37:3285–3296



Table 3 Treatment emergent adverse events (TEAEs) for all CZP-treated patients during the combined double-blind, dose-blind, and open-label
periods of RAPID-PsA

All CZP dose combined (N = 393)

DMARD+ (n = 279) DMARD− (n = 114)

n (%) [incidence rate; 95% CIs] Event rate per 100 patient exposure years

Any TEAE 260 (93.2)
[163.2; 143.9, 184.2]
257.4

107 (93.9)
[160.2; 131.3, 193.6]
259.3

Mild 239 (85.7)
[99.3; 87.1, 112.7]
160.3

97 (85.1)
[99.9; 81.0, 121.8]
160.4

Moderate 188 (67.4)
[44.8; 38.6, 51.7]
90.2

73 (64.0)
[41.8; 32.8, 52.5]
89.0

Severe 48 (17.2)
[5.4; 4.0, 7.2]
6.8

23 (20.2)
[7.2; 4.6, 10.8]
9.9

Discontinuations due to TEAEs 34 (12.2)
[3.5; 2.4, 4.9]
4.1

20 (17.5)
[5.7; 3.5, 8.8]
7.9

Drug-related TEAEs 135 (48.4)
[23.8; 20.0, 28.2]
56.6

64 (56.1)
[31.5; 24.3, 40.3]
72.3

Serious TEAEs 73 (26.2)
[8.8; 6.9, 11.1]
11.5

27 (23.7)
[8.5; 5.6, 12.4]
13.0

Most frequent serious TEAEs and other TEAEs of interest

Infections and infestationsa 16 (5.7)
[1.7; 1.0, 2.8]
2.0

7 (6.1)
[2.0; 0.8, 4.2]
3.1

Musculoskeletal and connective tissue disordersa 14 (5.0)
[1.5; 0.8, 2.5]
2.0

3 (2.6)
[0.9; 0.2, 2.5]
0.9

Gastrointestinal disordersa 2 (0.7)
[0.2; 0.0, 0.7]
0.2

3 (2.6)
[0.9; 0.2, 2.5]
1.1

MACEb 6 (2.2)
[0.6; 0.2, 1.4]
0.6

1 (0.9)
[0.3; 0.0, 1.6]
0.3

Malignanciesc 5 (1.8)
[0.5; 0.2, 1.2]
0.5

2 (1.8)
[0.6; 0.1, 2.1]
0.9

Deaths 5 (1.8)
[0.5; 0.2, 1.2]
0.5

1 (0.9)
[0.3; 0.0, 1.6]
0.9

Safety Set. Incidence rates refer to the incidence of new cases per 100 patient exposure years. Event rates are reported per 100 patient exposure years.
TEAEs and serious TEAEs which occurred after the first CZP administration until 70 days after the last CZP administration were recorded

CI confidence intervals, CZP certolizumab pegol, DMARD disease-modifying anti-rheumatic drug, MACE major adverse cardiovascular events,
MedDRA Medical Dictionary of Regulatory Activities, TEAE treatment emergent adverse event [20]
a Based on MedDRA system organ class
bMACE were identified using the search criteria for serious cardiovascular events: fatal and serious non-fatal myocardial infarction, cerebrovascular
events, and congestive heart failure
cMalignancies were identified using the Standardized MedDRA Query (SMQ) BMalignancies^
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pneumonia and sepsis (reported in the same patient), breast
cancer, and lymphoma. Five of these were reported by patients
within the DMARD+ subgroup (Table 3).

Discussion

Previously published results from the RAPID-PsA trial have
demonstrated sustained improvements in the signs and symp-
toms of PsA in patients treated with CZP over 4 years [22].
Here, we elaborate on these findings to assess outcomes in
patients treated with and without concomitant DMARD ther-
apy. Although for some outcomes we noted a trend towards
greater improvements in those patients using concomitant
DMARDs, these data demonstrate that patients were able to
achieve long-term improvements in their disease, even with-
out additional conventional disease-modifying therapies.

Both groups showed improvements as early as week 1,
with maximal improvements seen by week 48 and maintained
over 4 years. Improvements were seen not only in joint disease
but in every extra-axial domain included in the GRAPPA
guidelines, including extra-articular manifestations (enthesitis
and dactylitis), which are important for improving patients’
quality of life and well-being and reducing the day-to-day
burden of disease [6]. We also saw no difference in the inci-
dence or pattern of adverse events between the groups using
CZP with or without conventional DMARDs.

These findings are of particular importance for those pa-
tients who are unable or unwilling to take DMARDs such as
MTX, for example those who have previously failed to re-
spond, experienced an adverse reaction, have a greater risk
of developing an adverse reaction, or may be, or planning to
become, pregnant.

The results from RAPID-PsA, reported here, are consistent
with published data from the Corrona Registry which showed
no significant difference in the time to remission for patients
with PsA treated with DMARDs concomitantly with an anti-
TNF (etanercept, adalimumab or infliximab) or anti-TNF
monotherapy [23].

This, in view of existing treatment recommendations, is of
particular interest for dermatologists. The study data should be
reassuring for many patients with PsA under the care of derma-
tology departments, who may only receive anti-TNFs as a
monotherapy [11]. The use of DMARDs is also contraindicated
in some patients, and therefore treatment options that can pro-
vide reductions in disease activity without the need for concom-
itant therapies are of benefit to these patients.Monotherapy also
offers increased convenience for patients and cost-savings for
the healthcare system [24]. Women with PsAwho are planning
a pregnancy are advised to adjust medications, since withdraw-
al of treatment prior to conception can result in worsening of
symptoms [25]. Of particular importance, the British Society
for Rheumatology and British Health Professionals in

Rheumatology guidelines recommend that MTX and cyclo-
phosphamide use are strictly contraindicated prior to concep-
tion and during pregnancy and breastfeeding [25, 26].

Investigation into the use of anti-TNF drugs as monother-
apies has previously been conducted in relatively small, non-
randomized trials without placebo control, which demonstrat-
ed the efficacy of adalimumab, infliximab, and golimumab as
monotherapies in patients with PsA [27–29]. However, these
studies did not include a comparative group of patients treated
with combined therapy (anti-TNF and DMARDs) [27–29].
For etanercept, post hoc analyses of the combined results from
two clinical trials showed comparable efficacy whether the
agent was provided as a combined treatment or as a mono-
therapy at baseline [30–32]. Similar to our study, patients
treated with adalimumab and concomitant DMARDs demon-
strated slightly higher retention rates than those patients on
monotherapy, which could explain the trend for improved
outcomes in DMARD+ patients [23]. In contrast, the
PSUMMIT 2 study of the anti-IL-12/23 p-40 monoclonal an-
tibody, ustekinumab, demonstrated no differences in efficacy
with or without concomitant MTX use [33].

Our study has shown sustained improvements in signs and
symptoms of PsA whether patients’ treatment was with CZP
alone or in combination with DMARDs. These data and the
observed long-term efficacy (up to 5.8 years) of CZP suggest
that CZP monotherapy is an option that can be considered for
women of child-bearing age with chronic PsA [10, 34].

Due to its unique Fc-free structure, CZP showed no to
minimal (below 0.1%) placental transfer from mother to baby
in a first-of-its-kind clinical study (CRIB study) [35] and min-
imal (below 0.2%) transfer of CZP from plasma to breast milk
[36]. As of August 2018, CZP is the only biologic with clin-
ical trial data in its label supporting potential use in both preg-
nancy and breastfeeding in chronic rheumatic diseases
(axSpA, PsA, RA), as indicated in the CZP SmPC [10, 34,
36]. Given the paucity of data currently available in the pub-
lished literature, further information in this area will be of
great importance moving forward, particularly regarding the
use of biologics as monotherapies.

The limitations of the current study included the classifica-
tion of patients as DMARD+ or DMARD−, since this was
according to their DMARD use at baseline, and thus changes
in DMARD use throughout the study were not accounted for.
However, relatively few patients completely discontinued or
initiated DMARD use during the 216-week study. Although
the DMARD+ and DMARD− patients were largely similar
with respect to the demographic and baseline disease charac-
teristics, it is important to note that patients’ use of DMARDs
was not controlled by the study protocol and therefore patients
were not randomized into these groups. Formal comparisons
of the DMARD+ and DMARD− patient groups were not per-
formed, partly due to potential confounding of some back-
ground characteristics which were not assessed during this
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study. Also, patient withdrawal from the study introduced
a risk of bias in the data, a limitation associated with all
clinical trials, the impact of which increases in long-term
studies such as RAPID-PsA. In order to reduce this risk of
bias, observed and imputed data have been reported for
this study.

In conclusion, the RAPID-PsA study showed that pa-
tients with PsA treated with CZP demonstrated sustained
improvements over 4 years in signs and symptoms of their
disease across important GRAPPA domains, when taken
as a monotherapy, or with concomitant DMARDs. CZP
was shown to be efficacious and had a similar safety
profile to previous studies investigating CZP, in patients
t r e a t ed w i t h concomi t an t DMARDs and CZP
monotherapy.
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