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Abstract
Background Certolizumab, a pegylated tumour necrosis factor-a inhibitor, reduced disease activity in randomized tri-

als of patients with psoriasis and psoriatic arthritis. Real-life data are missing.

Objective To confirm the effectiveness and safety of certolizumab in patients with psoriasis and psoriatic arthritis in

routine clinical practice.

Methods In this retrospective study involving 11 Italian sites, patients with psoriasis and psoriatic arthritis received

subcutaneous certolizumab (400 mg loading dose at 0, 2 and 4 weeks, followed by 200 mg every 2 weeks) for up to

52 weeks. Primary outcomes included mean change from baseline in Psoriasis Area and Severity Index (PASI) and modi-

fied Nail Psoriasis Severity Index (mNAPSI) scores, and the proportion of patients achieving a 75%, 90% or 100% reduc-

tion in PASI score. Other endpoints included Disease Activity Score computed on 44 joints correlated with the

erythrocyte sedimentation rate during the first hour (DAS44-ESR), Tender Joint Count (TJC), Swollen Joint Count (SJC),

pain [visual analogue scale (VAS) score], inflammatory markers and quality of life (QOL).

Results In the study were enrolled 153 patients (mean age: 55 years). Certolizumab reduced the mean PASI score from

baseline by 4.45, 6.30 and 7.58 at weeks 12, 24 and 52, respectively (P < 0.001 for all). At weeks 24 and 52, 69.6% and

83.3% of patients had a PASI score ≤3. DAS44-ESR, TJC, SJC and mNAPSI scores, and pain VAS were also all signifi-

cantly improved from baseline at each time point. C-reactive protein levels decreased during treatment, being significant

at week 24. On multivariate analysis, psoriasis duration, baseline PASI, mNAPSI and pain VAS scores were found to be

predictive of the improvement in PASI score at week 12.

Conclusion Certolizumab displayed also in the real-life encouraging results in both psoriasis and psoriatic arthritis

patients.
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Introduction
Psoriasis is a chronic inflammatory systemic disease that predom-

inantly affects skin and joints.1–3 Evidence for the pathogenesis of

psoriasis supports a key role of various inflammatory cytokines,

including tumour necrosis factor-a (TNF), interferon-c and inter-

leukin (IL)-17.4,5 There are increasing number of effective treat-

ment options for psoriatic patients.2 While topical treatments are

usually adequate for the control of mild-to-moderate psoriasis,

they are often insufficient for moderate-to-severe disease.6 Non-

biologic systemic drugs, including methotrexate, cyclosporine,

acitretin and apremilast, are established treatments for patients

with moderate-to-severe psoriasis and psoriatic arthritis.1,2 Addi-

tionally, several biologic agents have been developed for the treat-

ment of psoriasis and psoriatic arthritis, including TNF inhibitors

(etanercept, infliximab, adalimumab, golimumab and cer-

tolizumab), the IL-12/23 inhibitor ustekinumab, the IL-23 inhibi-

tors (guselkumab, tildrakizumab and risankizumab) and IL-17

inhibitors (secukinumab, ixekizumab, which block IL-17A, and

brodalumab, which blocks the IL-17 receptor).1,2,7,8 Seven of these

are currently approved in Europe for the treatment of psoriasis or

psoriatic arthritis: adalimumab, etanercept, golimumab, inflix-

imab, ixekizumab, secukinumab and ustekinumab. European

guidelines on the management of psoriatic arthritis with pharma-

cological therapies recommend TNF inhibitors as the first-line

biologic in patients eligible for therapy with a biologic agent.9

Remarkably, in psoriatic patients loosing response during an anti-

psoriatic therapy is a frequent scenario, as well as in psoriatic

arthritis. Certolizumab pegol, a pegylated antigen-binding frag-

ment (Fab’) of a humanized anti-TNF antibody, is a promising

treatment for psoriasis, showing a rapid reduction in disease activ-

ity and evidence of long-term clinical efficacy.6,10 Certolizumab

pegol has a peculiar molecular structure compared to other bio-

logics; it lacks the fragment crystallizable (Fc) region, which limits

Fc-mediated cytotoxic effects,11 and may also prevent active

transplacental transfer to the fetus during pregnancy.11,12 In ran-

domized controlled trials, certolizumab treatment resulted in sig-

nificant and clinically meaningful improvements in symptom

severity in patients with psoriatic arthritis13 or moderate-to-severe

chronic plaque psoriasis.14–16 These clinical trial results are sup-

ported by preliminary data from real-world studies, in which cer-

tolizumab was associated with rapid and significant

improvements in joint and skin involvement, as well as improve-

ments in nail psoriasis, and was well tolerated.17–19 The aim of

our study was to confirm the effectiveness and safety of cer-

tolizumab in patients with psoriatic arthritis and psoriasis receiv-

ing treatment in a routine clinical practice setting in Italy.

Materials and methods

Study population
This retrospective, observational, multicentre study enrolled

patients with psoriatic arthritis and psoriasis from 11 institutes
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across Italy. Data regarding patient baseline characteristics,

including age, sex, disease characteristics, onset of the disease,

comorbidities, previous systemic treatments and any concurrent

medications, were recorded.

According to the European and Italian guidelines,20,21 patients

included in the study had to have been unresponsive or con-

traindicated to at least two systemic conventional therapies for

psoriatic arthritis. Patients with infectious disease, active or

latent tuberculosis, human immunodeficiency virus infection,

neoplastic disease in the past 5 years, severe heart failure or

demyelinating disorders were excluded.

The study was approved by the ethics committee of the coor-

dinating centre (Hospital Tor Vergata, Rome; Approval no.

Registro Sperimentazioni 182/18) and was conducted in accor-

dance with the principles of the Declaration of Helsinki and local

and international laws.

Study treatment
Patients received a loading dose of certolizumab 400 mg admin-

istered by subcutaneous injection at 0, 2 and 4 weeks, after

which they received subcutaneous certolizumab 200 mg every

2 weeks for up to 52 weeks.

Clinical assessments
Clinical evaluations were performed at baseline and weeks 12, 24

and 52. Assessments included medical history, a general and der-

matological physical examination, the computation of the Psori-

asis Area and Severity Index (PASI, used to measure the severity

and extent of psoriasis) and the Disease Activity Score computed

on 44 joints (DAS-44) correlated with the erythrocyte sedimen-

tation rate (ESR) during the first hour (DAS44-ESR). Active

rheumatic disease was defined as a DAS44-ESR >3.7; moderate

activity as a DAS44 of ≤3.7 to >2.4; low activity as a DAS44 of

≤2.4 to ≥1.6; and remission was defined as a DAS44-ESR of <1.6.
Laboratory values measured included C-reactive protein (CRP,

normal range 0–0.5 mg/dL) and erythrocyte sedimentation rate

(ESR).

Quality of life (QoL) was evaluated using the Dermatology

Life Quality Index (DLQI), calculated as the sum of the score for

each question, with a maximum score of 30 and a minimum of

0, and with a higher score denoting greater impairment of

QoL.22,23 The patients were also asked to evaluate pain on a

visual analogue scale (pain VAS) ranging from 0 (absence of

pain) to 100 (the worst pain) mm.

Study outcomes
The primary study outcomes included the mean change from

baseline in PASI score, the proportion of patients who achieved

75%, 90% and 100% reductions in PASI score (PASI75, PASI90

and PASI100, respectively) and mean change from baseline in

modified Nail Psoriasis Severity Index (mNAPSI) score (in

patients with nail involvement).

The secondary outcomes were the changes from baseline in

DAS-44-ESR score, Tender Joint Count (TJC) and Swollen Joint

Count (SJC), DLQI, CRP and pain VAS.

The safety analysis included evaluation of all treatment-emer-

gent adverse events (TEAEs).

Statistical analysis
Discrete variables were summarized by frequencies and percent-

ages. Continuous variables were summarized using standard

measures of central tendency and dispersion, including mean,

standard deviation, standard error, median, minimum and max-

imum. Differences in mean values at different time points were

analysed using a paired Student’s t-test with a statistical signifi-

cance level of P = 0.05. A general linear model was used for mul-

tivariate analysis. Statistical analyses were performed using SPSS

version 21.0 (IBM clinical software, IBM SPSS Statistics for Win-

dows, Version 21.0., IBM SPSS Statistics for Windows, Version

21.0. Armonk, NY: IBM Corp., Armonk, NY, USA).

Results

Baseline demographic and clinical characteristics
A total of 153 patients, 78 males and 75 females, with a mean

age 55 years were enrolled in the study (Table 1). At baseline,

the mean duration of psoriasis was 16.3 (SD � 12.3) years and

the mean duration of psoriatic arthritis was 8.8 years

(SD � 7.8). Fifty-six patients (37%) had nail psoriasis. Most

patients (85%) had previously received treatment with

methotrexate, and 43 patients were in combination treatment

with methotrexate.

Primary outcome
Certolizumab significantly reduced mean PASI score from base-

line (8.73) to weeks 12, 24 and 52 (4.10, 2.35 and 1.22, respec-

tively; Fig. 1). The mean change in PASI score from baseline was

�4.45 at week 12, �6.30 at week 24 and �7.58 at week 52 (all

P < 0.001). At week 12, 29% of patients had achieved PASI75,

19% had achieved PASI90 and 19% had achieved PASI100

(Fig. 2). At week 24, PASI75 had been achieved by 57%, PASI90

by 42% and PASI100 by 38%; respective values at week 52 were

80%, 63% and 60% (Fig. 2). The proportion of patients with a

PASI score of ≤3 was 69.6% at week 24 and 83.3% at week 52.

Among patients with nail psoriasis (n = 56), there were sig-

nificant decreases in mNAPSI mean score from a baseline at all

time points (P < 0.001). The baseline mNAPSI mean (�SD)

score was 14.64 (�20.86), with changes from baseline of �5.69

(�8.54) at week 12, �8.77 (�14.51) at week 24 and �12.92

(�22.10) at week 52.

Secondary outcomes
Certolizumab was associated with significant improvements in

joint involvement (Table 2). Mean DAS44-ESR scores were
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significantly reduced from baseline at weeks 12, 24 and 52 (all

P < 0.001). At baseline, 53% of patients were categorized as hav-

ing high disease activity (DAS44-ESR > 3.7) and 43% as having

moderate activity (DAS44-ESR ≤ 3.7 to >2.4). High and moder-

ate disease activity was found at week 12 in 12% and 38% of

patients, respectively, at week 24 in 1% and 20%, and at week 52

in 2% and 15% of patients. Mean TJC and SJC also decreased sig-

nificantly from baseline at weeks 12, 24 and 52 (all P < 0.001).

Certolizumab was also associated with significant reductions from

baseline in mean pain VAS scores at weeks 12, 24 and 52 (all

P < 0.001). Mean CRP levels improved from baseline during the

study, although the only statistically significant decrease was

observed at week 24 (P = 0.002). Patient QoL improved, with sig-

nificant reduction from baseline in mean DLQI score at each of

the three time points (P < 0.001; Table 2).

On multivariate analysis using a general linear model, the fol-

lowing covariates were found to be significant predictors of the

improvement from baseline in PASI score at week 12: psoriasis

duration (P = 0.002), baseline PASI (P < 0.0001), baseline

mNAPSI (P = 0.047) and baseline pain VAS (P < 0.0001).

Safety
Overall, 21 (14%) TEAEs were reported during treatment with

certolizumab, and six patients withdrew due to adverse events

(AEs) (Table 3). AEs leading to discontinuation in one patient

each included the following: lack of treatment efficacy in sec-

ondary joints, retroperitoneal paraganglioma, worsening of pso-

riasis, loss of treatment efficacy, breast cancer and surgery. The

most commonly reported AEs (in ≥2 patients) were worsening

psoriasis (n = 4), urinary tract infection (n = 3), influenza

(n = 2) and pneumonia (n = 2). No serious AEs were reported.

Discussion
In this real-world study, certolizumab significantly reduced

mean PASI scores from baseline by 5–8 points over 52 weeks in

patients with psoriasis and psoriatic arthritis. Of note, at

52 weeks the proportion of patients with PASI75 was 80% and

PASI90 was 63%. Moreover, 83% of patients had a PASI score of

Table 1 Patient demographic and baseline characteristics

Parameter Full analysis set
(N = 153)

Age at first certolizumab treatment,
mean years � SD

55.0 � 12.4

Male, n (%) 78 (50.9)

Disease duration, mean years � SD

Psoriasis 16.3 � 12.3

Psoriatic arthritis 8.8 � 7.8

BMI (kg/m2) mean SD 28.4 (4.67)

Comorbidity, n (%)

Hypertension 68 (44.4)

Hypercholesterolaemia 54 (35.3)

Hypertriglyceridaemia 32 (20.9)

Diabetes 21 (13.7)

Cardiovascular disease 13 (8.5)

Other 48 (31.4)

Concomitant treatment, n (%)

Methotrexate 43 (28.1)

Other 1 (0.7)

Previous treatment, n (%)

Methotrexate 130 (85.0)

Cyclosporin 87 (56.9)

Adalimumab 69 (45.1)

Etanercept 65 (42.5)

Infliximab 31 (20.3)

Ustekinumab 28 (18.3)

Golimumab 22 (14.4)

Rituximab 16 (10.5)

Secukinumab 12 (7.8)

Phototherapy 29 (19.0)

SD, standard deviation; UV, ultraviolet.
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≤3, indicating a good response to treatment in the majority of

patients. Significant improvements were seen for all analysed

parameters (except for CRP levels) at all study time points.

Certolizumab was associated with a rapid onset of effect, with

a significant decrease from baseline in PASI observed by week

12. This rapid onset of action was confirmed by the secondary

outcome analyses, with significant decreases seen in the follow-

ing scores within 12 weeks of starting treatment: DAS44-ESR,

TJC, SJC, pain VAS and DLQI. Indeed, the improvement in

quality of life, with a reduction in DLQI score of �7 after only

12 weeks’ treatment, was clinically important (≥~420).
The rapid and sustained efficacy of certolizumab in this study

is consistent with findings of phase II and III clinical trials of cer-

tolizumab in patients with moderate-to-severe plaque psoriasis,

in which the key endpoints were PASI75 responder rate and

Physician’s Global Assessment responder rate.14–16 Certolizumab

400 mg gave significant clinical improvements in a 12-week

phase II trial in 176 patients.16 In the phase III CIMPASI-1 and

CIMPASI-2 trials, certolizumab (400 or 200 mg) every 2 weeks

was significantly more effective than placebo, and results were

maintained through to week 48.14 In the CIMPACT trial, cer-

tolizumab (200 or 400 mg) every 2 weeks was associated with

clinically meaningful differences in PASI75 response rates com-

pared with placebo (61–67% vs. 5.0%), and was superior (at a

400-mg dose) or non-inferior (at a 200-mg dose) to etanercept

50 mg twice weekly (61–67% vs. 53%).15 In a pooled analysis of

these three phase III trials (CIMPASI-1, CIMPASI-2 and CIM-

PACT), which included 850 patients who received treatment

with certolizumab or placebo, both doses of certolizumab gave

statistically significant and clinically meaningful improvements

in PASI75 and PGA responder rates compared with placebo after

16 weeks’ treatment (75–80% vs. 8% and 55–64% vs. 3%,

respectively; all P < 0.0001).24 The rapid and sustained efficacy

of certolizumab in our patient cohort can reassure clinicians that

many of their patients are likely to experience improvements

with ‘real-world’ use of the drug at a rheumatologic dose (i.e.

400 mg every 2 weeks for the first 4 weeks and 200 mg every

2 weeks thereafter) and that its efficacy is not limited to the

dosage regimens used in the clinical trials mentioned above.

In the current study, in addition to improving PASI score,

certolizumab significantly improved joint involvement. At 12, 24

and 52 weeks, there were significant reductions from baseline in

the mean DAS44-ESR score, TJC and SJC, as well as in the mean

pain VAS and DLQI score. Certolizumab also rapidly improved

joints, skin, nail disease, and other signs and symptoms of psori-

atic arthritis in the 24-week, phase III, randomized, double-blind

Table 2 Summary of effect of certolizumab on secondary efficacy endpoints

Parameter, mean � SD Baseline Week 12 Week 24 Week 52

DAS44-ESR score 3.88 � 0.90 2.60 � 0.79 1.96 � 0.71 1.78 � 0.71

Change from baseline – �1.28 � 0.72 �1.96 � 0.88 �2.23 � 0.89

P-value – <0.001 <0.001 <0.001

TJC 12.50 � 9.70 6.56 � 6.59 3.53 � 4.97 2.86 � 4.75

Change from baseline – �5.94 � 5.66 �9.40 � 7.47 �9.91 � 7.91

P-value – <0.001 <0.001 <0.001

SJC 5.57 � 4.26 2.25 � 2.74 1.05 � 2.05 0.94 � 1.76

Change from baseline – �3.32 � 3.50 �4.52 � 4.19 �4.90 � 4.05

P-value – <0.001 <0.001 <0.001

Pain VAS score 60.68 � 26.51 32.30 � 21.17 20.38 � 17.78 21.31 � 16.14

Change from baseline – �28.39 � 21.75 �43.07 � 23.59 �49.37 � 19.81

P-value – <0.001 <0.001 <0.001

CRP, mg/dL 4.25 � 6.17 3.28 � 9.43 2.62 � 3.66 2.69 � 2.29

Change from baseline – �1.07 � 10.64 �1.90 � 6.67 �1.47 � 6.35

P-value – 0.233 0.002 0.059

DLQI score 15.75 � 5.44 8.65 � 4.51 5.76 � 3.60 4.80 � 3.60

Change from baseline – �7.02 � 5.37 �10.18 � 5.85 �10.82 � 6.16

P-value – <0.001 <0.001 <0.001

CRP, C-reactive protein; DAS44-ESR, Disease Activity Score computed on 44 joints correlated with the erythrocyte sedimentation rate during the first hour;
DLQI, Dermatological Life Quality Index; SD, standard deviation; SJC, Swollen Joint Count; TJC, Tender Joint Count; VAS, visual analogue scale.

Table 3 Summary of adverse events

Safety set (N = 153)

Treatment-emergent AEs, n (%) 21 (13.7)

AEs leading to treatment withdrawal 6 (3.9)

AEs occurring in ≥2 patients, n (% of patients experiencing AEs)

Worsening psoriasis 4/21 (19.0)

Urinary tract infection 3/21 (14.3)

Influenza 2/21 (9.5)

Pneumonia 2/21 (9.5)

AE, adverse event.
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RAPID-PsA trial in 409 patients.13 In that trial, the American

College of Rheumatology 20% (ACR20) response rate was signif-

icantly higher with certolizumab than placebo after 1 week of

treatment [~21–23% vs. 8%, P < 0.001 (values estimated from a

graph)], and significant between-group differences were

observed at every time point through to the end of the trial

(24 week ACR20 response rates 52–58% vs. 24%, P < 0.001).

Certolizumab also significantly improved psoriatic skin involve-

ment and physical function from baseline. The efficacy of cer-

tolizumab was maintained over 4 years in the open-label

extension of the RAPID-PsA trial.25 Evidence from two real-

world studies further supports the effectiveness of certolizumab

for the joint involvement of psoriatic arthritis and the skin com-

ponent of those with skin involvement/psoriasis.17,18

Approximately one-third of the certolizumab recipients in the

certolizumab phase III clinical trials had previously received bio-

logic therapy.14,15 It is interesting to note that in this study, a lar-

ger proportion of patients [105/153 (69%)] had previously

received biologics. Thus, certolizumab was efficacious even in a

pretreated patient population.

Nail involvement is common in psoriasis, particularly in

patients with psoriatic arthritis, and can be difficult to treat.26 In

the current study, certolizumab significantly improved the mean

mNAPSI score from a baseline of 14.64–8.95 by week 12, and

the mean score continued to improve over the duration of the

study. These results are consistent with findings in the above-

mentioned RAPID-PsA trial, in which certolizumab significantly

reduced the mean mNAPSI from baseline (~3 points) to week 24

by ~2 points,13 and in which these improvements were main-

tained to week 9627 and week 21625 in the open-label extension.

In a small trial in patients with psoriatic arthritis and severe nail

damage, certolizumab treatment reduced the mean NAPSI score

from 50.3 at baseline to 20.5 at week 24 and 10.0 at week 52.19

Of particular interest in the current study, multivariate analy-

sis showed several covariates (psoriasis duration, baseline PASI,

baseline DAS44-ESR and baseline pain VAS) were predictive of

the improvement in PASI score from baseline to week 12. This

indicates that patients with longer duration of disease and higher

PASI, DAS44-ESR and pain VAS scores at baseline may experi-

ence the greatest benefit from certolizumab treatment.

Real-world studies such as the one reported here offer the

opportunity to evaluate the tolerability of treatment in routine

clinical practice. Certolizumab was generally well tolerated, with

infections being the most common AEs (after exclusion of wors-

ening of disease), although none were considered serious. A pre-

vious observational study (n = 44) in psoriatic arthritis patients

also found no serious infections,18 and certolizumab phase II–III
clinical trials also reported the majority of AEs to be of mild-to-

moderate severity.13–16 The profile of the most common AEs in

this study was slightly different to that of the latter trials, where

nasopharyngitis, upper respiratory tract infections and headache

were generally the most common AEs.13–16

Limitations
This study is not without limitations, including its retrospective

nature and the relatively small sample size. Nevertheless, our

real-world observational study provides reassurance that the

clinical effectiveness of certolizumab seen in the randomized

controlled trials can be generalized to a more diverse patient

population, such as is seen in routine clinical practice.

Conclusion
In routine clinical practice, certolizumab provided rapid and

sustained improvements in psoriasis and joint symptoms and

was well tolerated in Italian patients with psoriasis and psoriatic

arthritis. Also, we noticed that certolizumab pegol is a good

option in na€ıve or multi-failure patients indifferently.
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