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Summary

Background Certolizumab pegol (CZP) is an Fc-free, PEGylated anti-tumour necrosis
factor biologic.
Objectives To report 3-year safety data from three phase III trials of CZP in adults
with plaque psoriasis.
Methods Data were pooled from CIMPASI-1 (NCT02326298), CIMPASI-2
(NCT02326272) and CIMPACT (NCT02346240). Included patients had moder-
ate-to-severe plaque psoriasis of ≥ 6 months’ duration; had been randomized to
CZP 200 mg every 2 weeks (Q2W) (400 mg at weeks 0, 2 and 4) or CZP 400
mg Q2W; and had received at least one dose of CZP with up to 144 weeks of
exposure. Treatment-emergent adverse events (TEAEs) were classified using Med-
DRA v18�1. Reported incidence rates (IRs) are incidence of new cases per 100
patient-years (PY).
Results Over 144 weeks, 995 patients received at least one dose of CZP (exposure:
2231�3 PY); 731 and 728 received at least one dose of CZP 200 mg Q2W
(1211�4 PY) and/or 400 mg Q2W (1019�9 PY), respectively. The IR [95% con-
fidence interval (CI)] of TEAEs was 144�9 (135�3–155�0) for all patients, 134�1
(123�2–145�7) for CZP 200 mg Q2W and 158�3 (145�5–171�9) for CZP 400
mg Q2W. The IR (95% CI) of serious TEAEs for all patients was 7�5 (6�4–8�8);
the IRs were 6�7 (5�2–8�3) and 8�7 (6�9–10�8) for CZP 200 mg and 400 mg
Q2W, respectively. Overall, 3�2% of patients reported serious infections (2�2%
within each of the CZP 200 and 400 mg Q2W groups). Overall, there was one
case of active tuberculosis, 16 malignancies in 14 patients and seven deaths (two
considered treatment-related). The cumulative IR of TEAEs did not increase over
time.
Conclusions No new safety signals were identified compared with previously
reported data. Risk did not increase with longer or higher CZP exposure.

© 2020 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists

640 British Journal of Dermatology (2021) 184, pp640–651

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

https://orcid.org/0000-0002-2633-985X
https://orcid.org/0000-0002-2633-985X
https://orcid.org/0000-0002-2633-985X
https://orcid.org/0000-0003-0165-5263
https://orcid.org/0000-0003-0165-5263
https://orcid.org/0000-0003-0165-5263
https://orcid.org/0000-0003-0084-3131
https://orcid.org/0000-0003-0084-3131
https://orcid.org/0000-0003-0084-3131
https://orcid.org/0000-0001-5248-4332
https://orcid.org/0000-0001-5248-4332
https://orcid.org/0000-0001-5248-4332
mailto:
http://www.ismpp.org/gpp3
http://creativecommons.org/licenses/by-nc/4.0/


What is already known about this topic?

• Certolizumab pegol is an Fc-free, PEGylated, anti-tumour necrosis factor biologic

approved for adults with moderate-to-severe plaque psoriasis.

• Safety data from phase III trials in plaque psoriasis have found the incidence of

adverse events to be generally similar over 16 weeks of treatment between the

evaluated certolizumab pegol doses 200 mg and 400 mg every 2 weeks and pla-

cebo.

• Additionally, the safety profile was in line with the class over 48 weeks.

What does this study add?

• Plaque psoriasis is a chronic disease for which patients require lifetime manage-

ment; long-term safety data are important to understand the benefits and risks of

prolonged treatment.

• Here, 3-year data from a pooled analysis of three phase III trials of certolizumab

pegol in plaque psoriasis are presented, representing 2231�3 patient-years of expo-

sure.

• No new safety signals were identified and the risk of treatment-emergent adverse

events did not increase with longer or higher certolizumab pegol exposure.

Plaque psoriasis is an immune-mediated inflammatory disease

affecting approximately 2–6% of adults in Western coun-

tries.1–3 Anti-tumour necrosis factor (TNF) agents are among

the most widely used biologic therapies for plaque psoriasis.4

Although their benefit–risk profile is well established across a

range of immune-mediated inflammatory diseases,4–7 pro-

longed treatment raises concerns regarding potential risk of

serious infections [including tuberculosis (TB)], malignancies,

lupus-like syndromes, paradoxical inflammation and demyeli-

nating disorders.8–15 Long-term data from clinical trials pro-

vide a valuable means to further understand the benefits and

risks of prolonged treatment.

Certolizumab pegol (CZP) is an Fc-free, PEGylated, anti-

TNF biologic currently approved for the treatment of adults

with moderate-to-severe plaque psoriasis, rheumatoid arthritis,

psoriatic arthritis, Crohn disease and axial spondyloarthritis,

which comprises ankylosing spondylitis and nonradiographic

axial spondyloarthritis.16,17 Because CZP lacks the IgG Fc

domain, unlike other anti-TNF biologics it does not bind the

neonatal Fc receptor.18 Two prospective studies on pregnant

and postpartum women have shown no to minimal placental

transfer of CZP from mothers to infants,19 and minimal trans-

fer into breast milk.20

Short-term safety data have been reported for CIMPASI-1

(NCT02326298), CIMPASI-2 (NCT02326272) and CIMPACT

(NCT02346240), which are phase III, randomized, multicen-

tre trials of CZP in plaque psoriasis conducted in North Amer-

ica and Europe. These analyses found a similar safety profile

between CZP and placebo after 16 weeks of treatment.21 Addi-

tionally, no new safety signals associated with CZP dosed at

200 mg or 400 mg every two weeks (Q2W) over 48 weeks

were identified compared with other anti-TNF biologics and

CZP in other indications.22,23 More recently, the long-term

safety of CZP was examined for 11 317 patients pooled across

clinical trials in rheumatoid arthritis, axial spondyloarthritis,

psoriatic arthritis, plaque psoriasis and Crohn disease.24 This

analysis, which included psoriasis data up to August 2017, did

not identify any new safety signals and suggested that the

varying incidence of certain adverse events (AEs) between

indications may be attributable to underlying inflammatory

disease and other patient-related factors.24

Here we present an in-depth analysis of the long-term

safety of CZP in moderate-to-severe plaque psoriasis using

final data from the CIMPASI-1, CIMPASI-2 and CIMPACT tri-

als, representing approximately 3 years of treatment. The data

from these trials are available on request (see Appendix 2).

Patients and methods

Data sources and patient population

Data were pooled from the CIMPASI-1 and CIMPASI-2 double-

blinded and placebo-controlled studies,22 and the CIMPACT

double-blinded, placebo-controlled and single-blinded active-

controlled study.23 Safety data were assessed for all patients

receiving at least one dose of CZP with up to 144 weeks of

exposure prior to study completion (CIMPASI-1: 24 October

2018; CIMPASI-2: 12 September 2018; CIMPACT: 17 Decem-

ber 2018). Each trial enrolled adults (≥ 18 years of age) with

moderate-to-severe plaque psoriasis of ≥ 6 months’ duration

with Psoriasis Area and Severity Index (PASI) ≥ 12, ≥ 10%

body surface area affected, and Physician’s Global Assessment
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≥ 3 on a five-point scale. All participants were candidates

for systemic psoriasis therapy, phototherapy and/or

photochemotherapy. The full exclusion criteria have been pub-

lished previously.22,23

Study designs

All three trials included a 48-week double-blinded, placebo-

controlled phase, followed by an open-label phase to week

144.22,23 Patients were initially randomized to CZP 200 mg

Q2W (CZP 400-mg loading dose at weeks 0, 2 and 4), CZP

400 mg Q2W or placebo Q2W. In CIMPACT only, patients

were also randomized to an etanercept treatment arm. After

an initial 16 weeks of treatment, patients in all three studies

received double-blinded treatment with either CZP or placebo

to week 48. At week 48, all patients who entered the open-la-

bel phase and had achieved ≥ 50% improvement in PASI (PASI

50) received CZP dosed at 200 mg Q2W; dosing adjustment

was permitted through to week 144 depending on PASI

response and/or investigator discretion. The full study designs

are provided in Figure S1 (see Supporting Information).

The placebo and etanercept treatment arms were not

included in this analysis; across all three studies, placebo treat-

ment was continued by 11 patients after week 16. The week

16 placebo and etanercept safety data have been described

elsewhere.22,23

Tuberculosis screening

All patients were screened for TB through an interferon-c
release assay test (QuantiFERON-TB Gold; Cellestis, Chadstone,

Australia), a chest X-ray, physical examination and a question-

naire to assess TB signs, symptoms and possible exposure.

Patients with latent TB at screening received a full course of

latent TB treatment initiated at least 4 weeks prior to the first

dose of study treatment. Patients unable to complete a mini-

mum of 4 weeks of TB treatment during the screening period

were permitted one rescreening. Throughout the studies,

patients were assessed at least annually for TB. Study treatment

was stopped immediately for any patient with suspected new

latent or active TB infection.

Safety evaluations

An assessment of treatment-emergent AEs (TEAEs) is pre-

sented, defined as AEs occurring while treatment was ongoing

or ≤ 70 days after the last CZP dose, regardless of the dose

received. TEAEs were classified according to the Medical Dic-

tionary for Regulatory Activities (MedDRA) version 18�1.
Serious TEAEs (SAEs) included all medical occurrences that

were life-threatening or led to death, hospitalization, congeni-

tal anomalies or birth defects, or resulted in persistent or sig-

nificant disability.25 Events deemed medically significant by

the clinical investigator could also be recorded as SAEs, regard-

less of severity. Infections requiring treatment with intra-

venous antibiotics were classified as serious.

TEAEs of interest in this analysis included serious infectious

events (SIEs) including opportunistic infections, malignancies,

major adverse cardiovascular events (MACEs; inclusive of fatal

and nonfatal myocardial infarction, serious cerebrovascular

events and congestive heart failure, regardless of seriousness),

demyelinating-like disorders, new or worsening psoriasis,

haematopoietic cytopenia, lupus and lupus-like illness, serious

skin reactions, hypersensitivity or anaphylactic reactions, seri-

ous bleeding events and hepatic events.

Pregnancy outcomes were summarized for pregnancies with

known maternal CZP exposure, prospectively reported up to

22 September 2019.

Statistical analysis

Safety data were analysed for the combined CZP-treated group

(all CZP) and separately for each CZP dose. For patients who

were exposed to both CZP doses during the course of the

studies, TEAEs were assigned to the dose the patient was

receiving at the time of event onset. The duration of exposure

to each CZP dose is summarized under the respective treat-

ment group, but each patient is included only once in the

overall population count for the all CZP group. Exposure-ad-

justed incidence rates (IRs) with 95% confidence intervals

(CIs) were calculated as the number of first occurrences of a

particular TEAE per 100 patient-years (PY). Statistical analyses

were specified within an integrated statistical analysis plan and

were performed in SAS version 9�4 (SAS Institute Inc., Cary,

NC, USA).

Results

Patient population

Across all three studies, a total of 995 patients received at least

one dose of CZP (total exposure 2231�3 PY), including 731

patients treated with CZP 200 mg Q2W (1211�4 PY) and 728

patients treated with CZP 400 mg Q2W (1019�9 PY)

(Table 1). The mean CZP exposure is shown in Table 2 and

the total exposure in Table 3. Baseline patient characteristics

were comparable across CZP dose groups (Table 1).

Overall safety

Over 144 weeks, TEAEs were experienced by 847 (85�1%)
CZP-treated patients; most events were mild or moderate in

intensity (Table 2). The overall IR of SAEs was 7�5 per 100 PY

for all CZP-treated patients, 6�7 per 100 PY for the CZP 200

mg Q2W group and 8�7 per 100 PY for the CZP 400 mg

Q2W group (Table 2). In total, 324 (32�6%) CZP-treated

patients discontinued treatment, 88 of whom (8�8% overall)

discontinued treatment due to TEAEs (Table 2). Other reasons

for discontinuation included withdrawn consent (7�6%),
mandatory withdrawal due to lack of PASI 50 response

(6�4%), lack of efficacy (1�5%), loss to follow-up (4�8%) and

protocol violation (0�3%). The IRs of TEAEs, drug-related
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TEAEs and TEAEs leading to study discontinuation were similar

between the two CZP dose groups (Table 2).

The cumulative IRs of all TEAEs and SAEs were higher dur-

ing the first 16 weeks of CZP exposure, decreasing by 48

weeks and remaining stable through 144 weeks of cumulative

exposure (Figures 1 and 2). The most commonly reported

TEAEs by MedDRA system organ class were infections and

infestations, musculoskeletal and connective tissue disorders,

and skin and subcutaneous tissue disorders. No single system

organ class showed a difference > 5% in the incidence of

TEAEs between the two CZP dose groups (Table 4).

Deaths

Seven deaths were reported (Table 2), two of which were

considered related to study treatment by the investigator. One

patient had acute myocardial infarction; they were obese

(body mass index ≥ 30 kg m�2) at the time of the event, had

pre-existing hypertension and atherosclerosis, and had ongo-

ing tobacco use. The second patient had a cardiac arrest due

to liver failure and vasodilatory shock in association with

haemorrhagic pancreatic necrosis (the patient was obese and

had pre-existing hepatic cirrhosis and a history of gastritis).

The other five deaths were considered unrelated to study treat-

ment by the investigators, reported under the following Med-

DRA preferred terms (each reported by one patient): (i)

pneumonia Legionella in a patient > 65 years of age with multi-

ple comorbidities (asthma, previous congestive heart failure,

coronary artery disease on dual antiplatelet therapy, hyperten-

sion, hyperlipidaemia and history of pneumonia; this event

was also considered an SIE); (ii) cirrhosis alcoholic; (iii)

chronic obstructive pulmonary disease; (iv) craniocerebral

injury (due to motor vehicle accident); and (v) multiple inju-

ries (due to motor vehicle accident).

Serious infectious events and opportunistic infections

There were 41 SIEs reported in 32 patients receiving CZP; the

IRs of SIEs were similar between the groups receiving CZP

200 mg Q2W and CZP 400 mg Q2W (Table 5). The cumula-

tive IR of SIEs remained stable over time, regardless of dose

(Figure 3). The most commonly reported SIE was pneumonia,

Table 1 Pooled demographics and baseline characteristics of patients treated with certolizumab pegol (CZP)

All CZP (N = 995) CZP 200 mg Q2W (N = 731) CZP 400 mg Q2W (N = 728)

Demographics

Age (years), mean � SD 45�6 � 13�2 45�3 � 13�1 45�7 � 13�1
Male, n (%) 652 (65�5) 491 (67�2) 472 (64�8)
White, n (%) 939 (94�4) 694 (94�9) 683 (93�8)
BMI (kg m�2), mean � SD 30�4 � 7�0 30�2 � 6�7 30�6 � 7�1
Weight (kg), mean � SD 90�7 � 22�7 90�2 � 21�4 91�4 � 23�2

Geographical region, n (%)

Central/Eastern Europe 454 (45�6) 336 (46�0) 323 (44�4)
Western Europe 181 (18�2) 140 (19�2) 151 (20�7)
North America 360 (36�2) 255 (34�9) 254 (34�9)

Baseline disease characteristics

Psoriasis disease duration (years), mean � SD 18�2 � 12�5 18�4 � 12�6 18�2 � 12�4
Concomitant PsA, n (%) 174 (17�5) 127 (17�4) 125 (17�2)
PASI, mean � SD 20�2 � 7�8 20�1 � 7�8 20�2 � 7�7
BSA (%), mean � SD 25�7 � 15�3 25�5 � 15�2 25�7 � 15�0
PGA score, n (%)
3: moderate 692 (69�5) 509 (69�6) 503 (69�1)
4: severe 303 (30�5) 222 (30�4) 225 (30�9)

Prior treatments, n (%)

Number of prior biologic therapies
0 696 (69�9) 510 (69�8) 508 (69�8)
1 228 (22�9) 171 (23�4) 166 (22�8)
2 70 (7�0) 50 (6�8) 53 (7�3)
≥ 3 1 (0�1) 0 1 (0�1)
Anti-TNF 123 (12�4) 94 (12�9) 88 (12�1)
Anti-IL-17 149 (15�0) 109 (14�9) 106 (14�6)
Anti-IL-12/IL-23 49 (4�9) 30 (4�1) 43 (5�9)
Prior chemotherapy or phototherapy 475 (47�7) 352 (48�2) 360 (49�5)
Any prior systemic therapy for psoriasis 714 (71�8) 529 (72�4) 532 (73�1)

Patients who received both CZP 200 mg every 2 weeks (Q2W) and CZP 400 mg Q2W are included once in the population count for the ‘all

CZP’ group. BMI, body mass index; BSA, body surface area; IL, interleukin; PASI, Psoriasis Area and Severity Index; PGA, Physician’s Global

Assessment; PsA, psoriatic arthritis; SD, standard deviation; TNF, tumour necrosis factor.
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reported in four patients (two each within the CZP 200 mg

Q2W and CZP 400 mg Q2W dose groups). The other most

common SIEs were bronchitis, cellulitis, endophthalmitis, ery-

sipelas and infected bite, each reported in two patients.

The IR of opportunistic infections was 0�2 per 100 PY, with

a total of four events reported (Table 5). These were the fatal

case of pneumonia Legionella described above, one case of sev-

ere bacteraemia secondary to Eggerthella lenta assessed as not

related to study treatment, one case of fungal oesophagitis and

one case of active TB. This case of TB was reported in a

patient enrolled in CIMPACT who received etanercept during

the initial 16-week period before escaping to CZP 400 mg

Q2W. TB was diagnosed 172 days after etanercept initiation

and 60 days after CZP initiation, and the patient was discon-

tinued from the study. Before study entry the QuantiFERON-

TB Gold test was negative and chest X-ray was normal; the

patient lived in a country with a high prevalence of TB.

Malignancies

There were 16 malignancies in 14 CZP-treated patients (IR

0�6 per 100 PY). Excluding nonmelanoma skin cancer

(NMSC), 11 malignancies were reported in 10 patients (IR

0�5 per 100 PY), including one case of Hodgkin lymphoma

(in a patient receiving CZP 200 mg Q2W) (Table 5). The

incidences of malignancies excluding NMSC were comparable

between the two CZP doses (Table 5) and across cumulative

exposure periods (Figure 4). No cases of melanoma were

reported. The five cases of NMSC (IR 0�2 per 100 PY) com-

prised four basal cell carcinomas and one keratoacanthoma

(Table 5).

Table 2 Overall summary of treatment-emergent adverse events (TEAEs) in patients treated with certolizumab pegol (CZP)

All CZP (N = 995) CZP 200 mg Q2W (N = 731) CZP 400 mg Q2W (N = 728)

Total exposure, PY 2231�3 1211�4 1019�9
Exposure (days)
Mean � SD 768�1 � 314�0 569�7 � 328�6 477�7 � 306�3
Median (range) 897�0 (14�0–1035�0) 671�0 (12�0–1022�0) 343�0 (12�0–1014�0)

n (%)a IR/100 PY (95% CI) n (%)a IR/100 PY (95% CI) n (%)a IR/100 PY (95% CI)

All TEAEs 847 (85�1) 144�9 (135�3–155�0) 557 (76�2) 134�1 (123�2–145�7) 563 (77�3) 158�3 (145�5–171�9)
Mild 700 (70�4) 81�7 (75�8–88�0) 436 (59�6) 76�7 (69�7–84�3) 446 (61�3) 88�8 (80�8–97�5)
Moderate 627 (63�0) 52�7 (48�6–57�0) 395 (54�0) 53�6 (48�4–59�1) 373 (51�2) 59�9 (54�0–66�3)
Severe 132 (13�3) 6�3 (5�3–7�5) 66 (9�0) 5�7 (4�4–7�2) 70 (9�6) 7�2 (5�6–9�1)

TEAEs leading to death 7 (0�7) 0�3 (0�1–0�7) 4 (0�5) 0�3 (0�1–0�9) 3 (0�4) 0�3 (0�1–0�9)
SAEs 154 (15�5) 7�5 (6�4–8�8) 76 (10�4) 6�7 (5�2–8�3) 82 (11�3) 8�7 (6�9–10�8)
TEAEs leading to
discontinuation

88 (8�8) 4�0 (3�2–4�9) 41 (5�6) 3�4 (2�5–4�6) 48 (6�6) 4�7 (3�5–6�3)

Drug-related TEAEs 264 (26�5) 14�6 (12�9–16�5) 151 (20�7) 14�6 (12�4–17�2) 148 (20�3) 16�9 (14�3–19�9)
Patients who received both CZP 200 mg every 2 weeks (Q2W) and CZP 400 mg Q2W are included once in the population count for the ‘all

CZP’ group. CI, confidence interval; IR, incidence rate; PY, patient-years; SD, standard deviation; SAE, serious TEAE. aThe number of patients

who reported at least one TEAE in the category.

Figure 1 Cumulative incidence rates of all treatment-emergent adverse

events (TEAEs) to week 144. CZP, certolizumab pegol; PBO, placebo;

PY, patient-years; Q2W, every 2 weeks. aPatients on CZP 200 mg

Q2W received a loading dose of CZP 400 mg at weeks 0, 2 and 4.

Error bars correspond to 95% confidence intervals.

Table 3 Total exposure to study medication

Placebo CZP 200 mg Q2W CZP 400 mg Q2W

Week 16 46�9 PY 106�5 PY 104�5 PY
Week 48 – 310�8 PY 418�0 PY

Week 96 – 771�7 PY 699�6 PY
Week 144 – 1211�4 PY 1019�9 PY

CZP, certolizumab pegol; Q2W, every 2 weeks; PY, patient-

years.
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Major adverse cardiovascular events

The incidence of MACEs over 144 weeks of CZP exposure was

similar between the two dose groups, with nine cases reported

overall (IR 0�4 per 100 PY). This included one case of conges-

tive heart failure in the CZP 400 mg Q2W group (Table 5).

Demyelinating disorders

There were two demyelinating events: one case of multiple

sclerosis reported in the CZP 200 mg Q2W group and one

case of primary progressive multiple sclerosis in the CZP 400

mg Q2W group (the patient’s medical history indicated that

the symptoms pre-dated study entry) (Table 5).

New or worsening psoriasis

Overall, there were 95 cases of new or worsening psoriasis

reported in 73 patients (IR 3�4 per 100 PY, 95% CI 2�6–4�2),
with a similar incidence between CZP 200 mg Q2W (IR 3�4
per 100 PY, 95% CI 2�5–4�6) and CZP 400 mg Q2W (IR 4�2
per 100 PY, 95% CI 3�0–5�7). Six of these events were classi-

fied as serious (Table 5).

There were two cases of dermatitis psoriasiform, one in

each CZP dose group. Eczema was reported in 12 patients (IR

0�5 per 100 PY, 95% CI 0�3–1�0), with a similar incidence

between CZP dose groups: 0�6 per 100 PY (95% CI 0�2–1�2)

for CZP 200 mg Q2W and 0�6 per 100 PY (95% CI 0�2–1�3)
for CZP 400 mg Q2W. All cases of dermatitis psoriasiform

and eczema were mild to moderate in intensity and none was

classified as serious.

Other treatment-emergent adverse events of interest

Overall, there was one serious event of haematopoietic cytope-

nia (blood count abnormal in the CZP 200 mg Q2W group),

no lupus or lupus-like events, and no serious skin reactions.

One case of anaphylactoid reaction was reported in the CZP

400 mg Q2W group (considered related to study drug). There

were no cases of hypersensitivity reaction. The overall inci-

dence of serious bleeding events was low (IR 0�5 per 100

PY), with a total of 15 events reported in 11 patients (IRs

were similar between the two dose groups) (Table 5).

In total, 101 CZP-treated patients reported 212 hepatic

events (IR 4�8 per 100 PY, 95% CI 3�9–5�9). Except for one

patient in the CZP 200 mg Q2W group who had an SAE of

drug-induced liver injury (associated with TEAEs of chronic

pancreatitis and cholecystitis), most hepatic events were non-

serious, mild or moderate in intensity, considered not related

to the study drug by the investigator, and did not result in

study discontinuation. Thirty-five patients met liver function

test criteria of elevated bilirubin [≥ 1�5 9 upper limit of nor-

mal (ULN)] and 65 patients had either elevated alanine

transaminase (ALT) or elevated aspartate transaminase (AST)

(≥ 3 9 ULN). None met Hy’s Law criteria (bilirubin elevation

≥ 2 9 ULN and ALT or AST elevation ≥ 3 9 ULN at the same

visit), except for the patient described above who died from

cardiac arrest in association with hepatic failure.

Six pregnancies with known maternal CZP exposure were

reported across the three studies. The pregnancy outcomes

included four live births: three without malformation (two

with maternal CZP exposure in the first trimester only and

one in the first and second trimesters) and one with anky-

loglossia congenital (a familial/genetic disorder; maternal CZP

exposure during the first trimester). The other two pregnan-

cies resulted in one elective termination and one spontaneous

abortion (both with maternal CZP exposure in the first and

second trimesters).

Discussion

Control of psoriasis requires long-term treatment. The safety

data presented here, comprising 2231�3 PY of exposure, rep-

resent the longest report to date of CZP safety in patients with

moderate-to-severe plaque psoriasis. No new safety signals

were identified compared with the safety profile of CZP in

other approved indications, or other anti-TNF medications

approved for the treatment of moderate-to-severe plaque pso-

riasis.26–28

At week 144, IRs of TEAEs and SAEs were lower than the

cumulative rates at weeks 16 and 48, suggesting that the risk

of AEs does not increase with longer CZP exposure. Further-

more, IRs of TEAEs and SAEs were comparable between CZP

Figure 2 Cumulative incidence rates of serious treatment-emergent

adverse events (SAEs) to week 144. CZP, certolizumab pegol; PBO,

placebo; PY, patient-years; Q2W, every 2 weeks. aPatients on CZP 200

mg Q2W received a loading dose of CZP 400 mg at weeks 0, 2 and

4. Error bars correspond to 95% confidence intervals.
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200 mg Q2W and CZP 400 mg Q2W; no individual system

organ class showed a difference > 5% in incidence between

dose groups. These data indicate that there is no increased risk

associated with exposure to CZP 400 mg Q2W compared with

CZP 200 mg Q2W.

Infections were the most common TEAE, consistent with

other biologics in psoriasis.4,29–34 The overall IR of SIEs

reported here (1�5 per 100 PY) was within the range of

serious infection rates reported for biologics in real-world

psoriasis registries (< 0�6 to 2�0 per 100 PY).35,36 Treatment

with certain biologics has been specifically linked to greater

risk of opportunistic infection,37,38 and current psoriasis

treatment guidelines recommend ongoing assessment of

patients treated with biologics for risk factors, signs and

symptoms of infection, particularly TB.39,40 Here, four cases

of opportunistic infection were reported overall, including

one case of active TB in a patient from a country with a

high prevalence of TB (a known risk factor), and a fatal case

of pneumonia Legionella in a patient with multiple risk factors

for serious infection (including older age, chronic asthma

and prior pneumonia).

The risk of malignancy is particularly relevant for patients

with psoriasis, in whom higher incidences of malignancies

such as lymphoma, NMSC and cancers of the oropharynx, lar-

ynx, liver and bladder have been reported compared with the

general population.41–45 The IR of NMSC reported here (0�2
per 100 PY) was not increased compared with the general

population of people with psoriasis (0�35–1�29 per 100

PY),46,47 and was comparable with that reported for other

biologics.30,48 The IRs of malignancies excluding NMSC (0�6
per 100 PY and 0�4 per 100 PY for the CZP 200 mg and 400

mg Q2W groups, respectively) remained stable over time and

were comparable with the estimated IR of first malignancy

among patients with psoriasis in the Psoriasis Longitudinal

Assessment and Registry (0�55 per 100 PY).49 This result was

also consistent with the previous safety analysis of CZP across

indications, which reported IRs of 0�41–0�77 per 100 PY.24

Compared with the general population, patients with psoriasis

Table 5 Summary of selected treatment-emergent adverse events (TEAEs) of interest

Total exposure, PY All CZP (N = 995) CZP 200 mg Q2W (N = 731) CZP 400 mg Q2W (N = 728)

2231�3 1211�4 1019�9

n (%) IR (95% CI) n (%) IR (95% CI) n (%) IR (95% CI)

Serious infectious events 32 (3�2) 1�5 (1�0–2�1) 16 (2�2) 1�3 (0�8–2�2) 16 (2�2) 1�6 (0�9–2�6)
Opportunistic infections 4 (0�4) 0�2 (0�1–0�5) 1 (0�1) 0�1 (0�0–0�5) 3 (0�4) 0�3 (0�1–0�9)
Active tuberculosis 1 (0�1) 0�0 (0�0–0�3) 0 0 1 (0�1) 0�1 (0�0–0�6)
Fungal oesophagitis 1 (0�1) 0�0 (0�0–0�3) 1 (0�1) 0�1 (0�0–0�5) 0 0�0
Pneumonia Legionella 1 (0�1) 0�0 (0�0–0�3) 0 0�0 1 (0�1) 0�1 (0�0–0�6)
Bacteraemia 1 (0�1) 0�0 (0�0–0�3) 0 0�0 1 (0�1) 0�1 (0�0–0�6)

All malignancies 14 (1�4) 0�6 (0�3–1�1) 8 (1�1) 0�7 (0�3–1�3) 8 (1�1) 0�8 (0�3–1�6)
Malignancies excluding NMSC 10 (1�0) 0�5 (0�2–0�8) 7 (1�0)a 0�6 (0�2–1�2) 4 (0�5)b 0�4 (0�1–1�0)
NMSC 5 (0�5) 0�2 (0�1–0�5) 1 (0�1)c 0�1 (0�0–0�5) 4 (0�5)d 0�4 (0�1–1�0)

MACEs 9 (0�9) 0�4 (0�2–0�8) 5 (0�7)e 0�4 (0�1–1�0) 4 (0�5)f 0�4 (0�1–1�0)
Congestive heart failure 1 (0�1) 0�0 (0�0–0�3) 0 0 1 (0�1) 0�1 (0�0–0�6)

Demyelinating-like disorders 2 (0�2) 0�1 (0�0–0�3) 1 (0�1) 0�1 (0�0–0�5) 1 (0�1) 0�1 (0�0–0�6)
Serious psoriatic conditionsg 6 (0�6) 0�3 (0�1–0�6) 3 (0�4) 0�3 (0�1–0�7) 3 (0�4) 0�3 (0�1–0�9)
Psoriasis 3 (0�3) 0�1 (0�0–0�4) 2 (0�3) 0�2 (0�0–0�6) 1 (0�1) 0�1 (0�0–0�6)
Erythrodermic psoriasis 1 (0�1) 0�0 (0�0–0�3) 0 0 1 (0�1) 0�1 (0�0–0�6)
Guttate psoriasis 1 (0�1) 0�0 (0�0–0�3) 0 0 1 (0�1) 0�1 (0�0–0�6)
Pustular psoriasis 1 (0�1) 0�0 (0�0–0�3) 1 (0�1) 0�1 (0�0–0�5) 0 0

Serious haematopoietic cytopenia 1 (0�1) 0�0 (0�0–0�3) 1 (0�1)h 0�1 (0�0–0�5) 0 0
Serious bleeding events 11 (1�1) 0�5 (0�3–0�9) 7 (1�0)i 0�6 (0�2–1�2) 4 (0�5)j 0�4 (0�1–1�0)
Patients who received both certolizumab pegol (CZP) 200 mg every 2 weeks (Q2W) and CZP 400 mg Q2W are included once in the popu-

lation count for the ‘all CZP’ group; n (%) refers to the number of patients who reported at least one TEAE in the category. CI, confidence

interval; IR, incidence rate of new cases per 100 patient years; MACE, major adverse cardiovascular event; NMSC, nonmelanoma skin cancer.
aIncludes one each of breast cancer, glioblastoma, Hodgkin disease, laryngeal cancer, non-small cell lung cancer, oropharyngeal squamous

cell carcinoma and prostate cancer. bIncludes one each of adenocarcinoma of colon, anaplastic oligodendroglioma, prostate cancer and clear

cell renal cell carcinoma. cOne basal cell carcinoma. dIncludes three basal cell carcinomas and one keratoacanthoma. eIncludes one each of

acute myocardial infarction, angina pectoris and cerebrovascular accident, and two transient ischaemic attack. fIncludes one each of heart fail-

ure, congestive heart failure, acute coronary syndrome and extradural haematoma. gNew or worsening psoriasis events classified as serious.
hOne abnormal blood count. iOne each of disseminated intravascular coagulation, splenic haematoma, haemorrhagic necrotic pancreatitis,

rectal haemorrhage, urinary bladder haemorrhage, menorrhagia, genital haemorrhage, epistaxis and haemothorax (can be more than one per

patient). jOne each of haemorrhoidal haemorrhage, upper gastrointestinal haemorrhage, haematoma infection, extradural haematoma, contu-

sion and purpura (can be more than one per patient).
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tend to have a higher exposure to ultraviolet radiation through

receipt of phototherapy, which may increase the risk of mela-

noma. Although 48% of CZP-treated patients in this analysis

reported prior phototherapy or chemophototherapy at base-

line, no cases of melanoma were reported.

Seven deaths were reported in this analysis (IR 0�3 per 100

PY), including two cases due to cardiac causes in patients with

pre-existing cardiovascular risk factors. This is in line with the

estimated standardized mortality rate for an age- and sex-

matched population (IR 0�35 per 100 PY),24 and similar find-

ings have been reported for adalimumab.50 The IRs of other

TEAEs of interest, including MACEs, were consistent with

those previously reported for psoriasis in the CZP cross-indica-

tion study.24

Although previous week 16 analyses of these three CZP tri-

als in plaque psoriasis have shown no differences between pla-

cebo and CZP in the number and type of AEs,21 due to the

study design, placebo data were not available after week 16.

As with all clinical trials, interpretation of the data presented

here is further limited by the strict inclusion and exclusion

criteria whereby this patient population might be expected to

have fewer comorbidities than would be seen in the real

world.51,52 The safety of CZP in psoriasis should be continu-

ally assessed in clinical practice.

In this pooling of phase III trial data to assess the long-term

safety of CZP in plaque psoriasis over 3 years, no new safety

signals were identified compared with previously reported

data for CZP in other indications, and with other anti-TNF

medications approved for psoriasis. Risk of TEAEs did not

increase with longer CZP exposure, and the safety profiles of

the two dose groups were similar. While anti-TNF biologics

remain a mainstay of treatment for moderate-to-severe plaque

psoriasis due to their well-established safety and efficacy pro-

files, further comparative studies are needed to investigate

fully the risk and benefit of all biologics, which could be uti-

lized to support the development of treatment guidelines by

professional organizations.
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Figure 3 Cumulative incidence rates of serious infections to week

144. CZP, certolizumab pegol; PBO, placebo; PY, patient-years; Q2W,

every 2 weeks; TEAE, treatment-emergent adverse event. aPatients on

CZP 200 mg Q2W received a loading dose of CZP 400 mg at weeks

0, 2 and 4. Error bars correspond to 95% confidence intervals.

Figure 4 Cumulative incidence rates of malignancies (excluding

nonmelanoma skin cancer) to week 144. CZP, certolizumab pegol;

PBO, placebo; PY, patient-years; Q2W, every 2 weeks; TEAE,

treatment-emergent adverse event. aPatients on CZP 200 mg Q2W

received a loading dose of CZP 400 mg at weeks 0, 2 and 4. Error

bars correspond to 95% confidence intervals.
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