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Abstract
Objective  To review long-term certolizumab 
pegol (CZP) safety across all approved indications: 
rheumatoid arthritis (RA), axial spondyloarthritis 
(axSpA), psoriatic arthritis (PsA), psoriasis (PSO) and 
Crohn’s disease (CD).
Methods  Data were pooled across 49 UCB-sponsored 
CZP clinical trials (27 RA, one axSpA, one PsA, five PSO, 
15 CD) to August 2017. Serious adverse events (SAEs) 
of interest (infections, malignancies, autoimmunity/
hypersensitivity events, major adverse cardiovascular 
events (MACE), gastrointestinal (GI) perforations, 
psoriasis events, laboratory abnormalities) and 
deaths were medically reviewed by an external expert 
committee, using predefined case rules. Incidence rates 
(IRs)/100 patient-years (PY) are presented by indication; 
standardised mortality and malignancy rates were 
calculated using WHO/GLOBOCAN/SEER databases. 
Pregnancies with maternal CZP exposure are also 
reported.
Results  Of 11 317 CZP-treated patients across 
indications (21 695 PY CZP exposure; maximum: 7.8 
years), infections were the most common SAEs (overall 
IR: 3.62/100 PY; IRs ranged from 1.50/100 PY(PSO) to 
5.97/100 PY(CD)). The IR for malignancies was 0.82/100 
PY, including lymphoma (0.06/100 PY). MACE and GI 
perforation IRs in CZP-treated patients were 0.47/100 
PY and 0.08/100 PY and were highest in RA and CD, 
respectively. Patients with PSO had the lowest SAE rates. 
The incidence of deaths and malignancies aligned with 
expected general population data.
Conclusion  This extensive overview of the CZP safety 
profile in clinical trials, across all indications, provides 
large-scale confirmation of previous reports. No new 
safety signals or relevant non-disease-related laboratory 
abnormalities were identified. The study demonstrated 
some indication-specific differences in certain SAE rates 
that may be attributable to the underlying inflammatory 
disease.

Introduction
Anti-tumour necrosis factor (anti-TNF) drugs 
are used to treat a range of moderate-to-severe 

Key messages

What is already known about this subject?
►► Certolizumab pegol (CZP) has an established posi-
tive benefit–risk ratio and regulatory approval for 
the treatment of rheumatoid arthritis, axial spondy-
loarthritis, psoriatic arthritis, psoriasis and Crohn’s 
disease.

►► Potential safety concerns exist with anti-tumour 
necrosis factor medications due to their immuno-
suppressive action, particularly around serious in-
fectious events and other important risks identified 
for biologics.

What does this study add?
►► This is the largest review of long-term CZP safety 
in clinical trials to date and the first across multiple 
indications, totaling 21 695 patient-years of CZP ex-
posure, with some patients exposed for >7 years.

►► A range of serious adverse events (SAEs) most rel-
evant to biologics were examined, demonstrating 
indication-specific differences in the rates of certain 
SAEs. No new safety signals were identified and the 
long-term safety profile of CZP across indications 
was comparable to previous reports for CZP.

How might this impact on clinical practice or 
future developments?

►► Comprehensive, long-term safety data across dif-
ferent indications and patient subpopulations help 
to distinguish study drug effects from disease-as-
sociated events and help clinicians to balance the 
potential benefits and risks of biologic medications, 
including CZP.
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immune-mediated inflammatory diseases (IMIDs) encom-
passing rheumatology, dermatology and gastroenterology. 
Comprehensive long-term safety data across different IMIDs 
and patient subpopulations may help physicians to distin-
guish study drug effects from disease-associated events. Anal-
yses of pooled long-term safety data from clinical trials can 
provide valuable information for decision-making in clinical 
practice, where the potential benefits and risks of anti-TNF 
medications must be balanced for individual patients. Certo-
lizumab pegol (CZP) is an Fc-free, PEGylated anti-TNF 
agent approved to treat adults with rheumatoid arthritis 
(RA), Crohn’s disease (CD), axial spondyloarthritis (axSpA; 
including ankylosing spondylitis/radiographic axSpA (AS/r-
axSpA) and non-radiographic axSpA (nr-axSpA)), psoriatic 
arthritis (PsA) and plaque psoriasis (PSO).1 2 Although 
CZP and other anti-TNF medications have well-established 
benefit–risk profiles in IMIDs,3–7 their immunosuppres-
sive action remains a potential safety concern, especially 
regarding serious infectious events (SIEs) and malignan-
cies.8–15

As of 2018, CZP is approved in 66 countries worldwide, 
with cumulative exposure estimated at >420 000 patient-
years (PY).16 Previous indication-specific safety reports from 
randomised controlled trials (RCTs) and open-label exten-
sions (OLEs) in RA and CD showed that the safety profile 
of CZP is consistent with other anti-TNF medications.17 18 
Since then, new data have become available from additional 
study populations, including trials in early, progressive RA,19 
a head-to-head trial in patients with established RA,20 4-year 
data from trials in axSpA and PsA21 22 and trials in moder-
ate-to-severe PSO.23 24 In addition, two studies focusing on 
pregnant and postpartum women have been completed, 
showing evidence of no to minimal placental transfer of 
CZP from mothers to infants25 and minimal transfer into 
breast milk.26 These two studies provide safety evidence for 
CZP treatment during breastfeeding and, if clinically neces-
sary, during pregnancy.1 2

The data reported here represent the largest review to 
date of long-term CZP safety outcomes from clinical trials 
spanning RA, axSpA, PsA, PSO and CD, representing 21 695 
PY of exposure (December 1998–August 2017) from study 
sites worldwide. We report differences in the risk of specific 
serious adverse events (SAEs) across disease indications, 
including infections (and opportunistic infections (OIs)), 
malignancies, autoimmunity/hypersensitivity events, major 
adverse cardiovascular events (MACE), gastrointestinal (GI) 
perforations, psoriasis events, relevant laboratory abnor-
malities and deaths. We also report on pregnancies with 
maternal CZP exposure during the included trials, these 
data being both relevant and under-reported for women of 
childbearing age.

Methods
Data sources and patient populations
Data were pooled across 49 clinical trials of CZP: 27 
RA, one axSpA, one PsA, five PSO and 15 CD. RA trials 
included one open-label, single-dose pharmacokinetic 

study, 18 RCTs, seven OLEs and one head-to-head study 
(online supplementary figure S1), encompassing data up 
to August 2017. Four-year safety data from the RAPID-
axSpA and RAPID-PsA trials (both to April 2016) were 
included (online supplementary figure S2),21 22 and safety 
data for moderate-to-severe PSO were pooled across five 
RCTs and OLEs up to August 2017 (online supplemen-
tary figure S3).23 24 27 CD safety data up to April 2012 
were reported previously and pooled across 15 CZP trials 
(online supplementary figure S4).17

The approved CZP dosage comprises three 400 mg 
loading doses (Weeks 0, 2, and 4) in all indications, 
followed by maintenance dosing of 200 mg every 2 weeks 
(Q2W) or 400 mg every 4 weeks (Q4W), in RA, axSpA 
and PsA and 400 mg Q4W in CD.2 In Europe, patients 
with PSO can receive 200 mg Q2W or 400 mg Q2W if the 
response is inadequate.1 The standard dose for PSO in 
the USA is 400 mg Q2W, with the option to prescribe 200 
mg Q2W after the loading regimen for patients ≤90 kg.2 
In this safety analysis, CZP dosing varied by indication, 
study and treatment arm.

Patients randomised to CZP or placebo (PBO), respec-
tively, are denoted as RCT CZP and RCT PBO. RCT+OLE 
represents all patients exposed to CZP during RCTs or 
OLEs, including patients withdrawn from RCTs who 
re-consented to CZP treatment for an OLE. Where 
studies involved patients switching between CZP and 
another anti-TNF (EXXELERATE in RA;20 CIMPACT 
in PSO24), only events during CZP treatment in patients 
originally randomised to CZP were included (with data 
censored at the time of switch).

Events requiring compulsory patient withdrawal from 
RCTs varied between trials, but typically included a posi-
tive pregnancy test or tuberculosis (TB) screening result 
(post-baseline TB screening was annual at minimum).

External medical review of all SAEs of potential concern
A retrospective external safety data review was conducted 
by a committee of independent experts with back-
grounds in safety reporting and rheumatology (JRC, KW, 
XM, CGV, TKK and VPB), dermatology (AB) or gastro-
enterology (WJS), selected from a range of geographic 
locations.

Experts agreed by consensus on the events of poten-
tial concern, and thereafter, with the support of the 
sponsor’s medical team, identified the lists of terms to 
be searched for in the study databases. SAEs of potential 
concern (reviewer subcommittees) included SIEs (JRC, 
KW), TB (XM, KW), malignancies (TKK, XM), autoim-
munity/hypersensitivity events (AB, CGV, TKK, XM), 
MACE (VPB, JRC, TKK), GI perforations (JRC, WJS), 
psoriasis events (AB, TKK), deaths (CGV, VPB) and labo-
ratory abnormalities (CGV). SAEs adjudicated for the 
previous RA safety update, which used a similar approach 
and involved some of the same experts,18 were carried 
forward without repeat review. Additional TB events 
reviewed for a previous publication were also carried 
forward.28
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As per recommendations, all SAEs were recorded using 
standardised Council for International Organisations 
of Medical Sciences (CIOMS) documentation. Experts 
could access the narratives from the CIOMS forms 
recorded in the sponsor’s pharmacovigilance database; 
when provided by the reporting body, follow-up infor-
mation on final outcomes (sometimes beyond the 70-day 
follow-up period), detailed biochemistry and pathology 
reports, and diagnostic imaging results could be used to 
aid the experts’ adjudication.

Reviewed SAEs were classified as diagnosis ‘confirmed’, 
‘doubtful’, ‘rejected’ or ‘unassessable’. Psoriasis events 
were further classified as new onset or worsening in 
patients with pre-existing psoriasis. Confirmed TB cases 
were further categorised as ‘pulmonary’, ‘non-pulmo-
nary’, ‘disseminated’ or ‘unassessable’.

Fatal events were reviewed to assess whether the 
reported AE was the likely cause of death. Additionally, 
experts provided primary (and, if applicable, secondary) 
possible causes of death, selecting from ‘infection’, 
‘myocardial infarction’, ‘other cardiac’, ‘malignancy’, 
‘sudden death’ (if sudden deaths were unexplained—
some sudden deaths were attributable to cardiac causes) 
or ‘other’.

Safety assessments
Safety assessments included all AEs that occurred 
between the first dose and 70 days after the last dose of 
study drug (5× the half-life of CZP2 29), study withdrawal 
(for any reason, including withdrawal of consent or loss 
to follow-up) or death. AEs and SAEs were categorised 
according to the Medical Dictionary for Regulatory Activ-
ities (MedDRA) version 18.1.30 Standardised criteria for 
SAEs were used in this review of CZP safety, consistent 
with the review conducted previously.18 Across all clinical 
trials, SAEs included all medical occurrences that were 
life-threatening or led to death, hospitalisation, congen-
ital anomalies or birth defects or resulted in persistent 
or significant disability.31 Infections requiring treatment 
with intravenous antibiotics were classified as serious. 
Events deemed serious by the clinical investigator 
could also be recorded as SAEs (regardless of severity). 
The expert review process helped apply consistency in 
confirming SAEs.

Expert consensus was that appendicitis was not 
an infectious event, being commonly secondary to a 
mechanical obstruction of the appendix.32 These events 
were still included as SAEs. OIs were identified using 
the definition proposed by the Opportunistic Infections 
Consensus Committee15 (OICC; both definite and prob-
able terms were included, online supplementary table 
S1), aligned with appropriate MedDRA coded terms and 
approved by KW. TB screening methods have been well 
documented.28 All suspected TB cases reported since the 
last TB update,28 including latent TB, underwent expert 
review.

For malignancies, cases were also subcategorised into 
lymphoma, melanoma and non-melanoma skin cancer 

(NMSC). For NMSCs, all serious and non-serious cases 
were considered, to more accurately reflect their true 
occurrence across the patient population, as the majority 
were recorded as non-serious AEs. MACE included fatal 
and non-fatal myocardial infarction, serious cerebrovas-
cular events and serious congestive heart failure, based 
on MedDRA terms and medical review.

GI perforations included all SAEs associated with the 
MedDRA high-level term (HLT) ‘gastrointestinal ulcers 
and perforation, site unspecified’ and potential cases 
identified using MedDRA lowest level terms of perfora-
tion, abscess and fistula. Abscess and fistula events were 
also reviewed as potential SIEs, because of the inferred 
presence of associated infection in abscess formation, 
or as a precursor to/sequela of a fistula. Potential auto-
immune and vasculitis events were identified by manual 
data review and included a selection of MedDRA terms 
(online supplementary table S2). A Standardised 
MedDRA Query (SMQ) identified potential hypersen-
sitivity SAEs, including an algorithm to identify anaphy-
lactic reactions.33 Deep vein thrombosis and pulmonary 
embolism (PE) events were identified as SAEs of poten-
tial concern, but reviewed by sponsor medical personnel 
only. These are collectively reported as venous thrombo-
embolism (VTE). Serious psoriasis events identified for 
expert review were those with the MedDRA preferred 
terms (PTs) ‘dermatitis psoriasiform’, ‘erythrodermic 
psoriasis’, ‘guttate psoriasis’, ‘psoriasis’ and ‘pustular 
psoriasis’. Biochemistry and haematology laboratory 
results externally reviewed for potential safety signals 
included alanine aminotransferase (ALT) or aspartate 
aminotransferase (AST) elevated to ≥3× the upper limit 
of normal (ULN), accompanied by an elevated bili-
rubin of ≥2× ULN (using Hy’s law34), as well as relevant 
isolated increases in ALT, AST or bilirubin. White blood 
cell counts <1.5x109/L, neutrophil counts <1.0x109/L or 
platelet counts <5.0x1010/L were also externally reviewed 
(CGV). Pregnancy data consisted of pregnancies with 
maternal CZP exposure, prospectively reported up to 
August 2017.

Statistical analysis
Statistical analysis used SAS® version 9.4. Incidence rates 
(IRs) were calculated per 100 PY with 95% CIs. Event 
rates (ERs) per 100 PY were also calculated for SIEs (to 
include repeat events in the same patients).

For all AE categories that underwent expert review 
(SIEs (including TB and other OIs), malignancies, 
MACE, GI perforations, autoimmunity/hypersensitivity, 
psoriasis), the number and rates of ‘confirmed’ events 
are reported. Malignancies diagnosed within 4 weeks of 
starting the study drug were not included, due to the like-
lihood that these were present at enrollment.

Excepting NMSC, standardised IRs (SIRs) of expert-con-
firmed malignancies were calculated using age-matched 
and gender-matched rates from the WHO GLOBOCAN 
database (part of the International Agency for Research 
on Cancer [IARC] Global Cancer Observatory [GCO]) 

https://dx.doi.org/10.1136/rmdopen-2019-000942
https://dx.doi.org/10.1136/rmdopen-2019-000942
https://dx.doi.org/10.1136/rmdopen-2019-000942


4 Curtis JR, et al. RMD Open 2019;5:e000942. doi:10.1136/rmdopen-2019-000942

RMD OpenRMD OpenRMD Open

Table 1  Population baseline characteristics for CZP-treated patients (all doses) in the combined RCT and OLE periods 
(RCT+OLE)

Overall
(n=11 317;
21 695 PY)

RA
(n=6927;
13 542 PY)

axSpA
(n=315;
978 PY)

PsA
(n=393;
1316 PY)

PSO
(n=1112;
1481 PY)

CD
(n=2570;
4378 PY)

Mean age, years (SD) 48.1 (13.9) 53.0 (12.2) 39.8 (11.9) 47.7 (11.3) 45.4 (13.0) 37.1 (12.2)

Age category,
n (%)

≥18 to <45 years 4382 (38.7) 1609 (23.2) 203 (64.4) 154 (39.2) 529 (47.6) 1887 (73.4)

≥45 to <65 years 5575 (49.3) 4131 (59.6) 104 (33.0) 214 (54.5) 505 (45.4) 621 (24.2)

≥65 years 1354 (12.0) 1187 (17.1) 8 (2.5) 25 (6.4) 78 (7.0) 56 (2.2)

Female, n (%) 7637 (67.5) 5491 (79.3) 119 (37.8) 218 (55.5) 373 (33.5) 1436 (55.9)

Female ≥18 to <45 years, n (%) 2705 (23.9) 1345 (19.4) 80 (25.4) 78 (19.8) 169 (15.2) 1033 (40.2)

Geographic region, n 
(%)

North America 4098 (36.2) 2784 (40.2) 82 (26.0) 94 (23.9) 360 (32.4) 778 (30.3)

Western and Central 
Europe

4698 (41.5) 2332 (33.7) 202 (64.1) 242 (61.6) 752 (67.6) 1170 (45.5)

Eastern Europe 840 (7.4) 594 (8.6) 0 (0.0) 0 (0.0) 0 (0.0) 246 (9.6)

Asia 371 (3.3) 195 (2.8) 0 (0.0) 0 (0.0) 0 (0.0) 176 (6.8)

Japan 860 (7.6) 771 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 89 (3.5)

Latin America 365 (3.2) 251 (3.6) 31 (9.8) 57 (14.5) 0 (0.0) 26 (1.0)

South Africa 85 (0.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 85 (3.3)

Mean BMI, kg/m2 (SD) 27.2 (6.7) 27.8 (6.6) 27.6 (5.9) 29.8 (6.5) 30.1 (6.9) 24.0 (5.5)

BMI class,
n (%)

<25 kg/m2 4804 (42.4) 2661 (38.4) 112 (35.6) 90 (22.9) 237 (21.3) 1704 (66.3)

≥25 to <30 kg/m2 3349 (29.6) 2149 (31.0) 105 (33.3) 144 (36.6) 408 (36.7) 543 (21.1)

≥30 kg/m2 3136 (27.7) 2096 (30.3) 93 (29.5) 158 (40.2) 467 (42.0) 322 (12.5)

Mean disease duration, years (SD) 8.1 (8.7) 6.4 (6.9) 6.8 (7.5) 8.6 (8.3) 18.4 (12.3) 8.5 (8.1)

Baseline systemic steroid use, n (%) 4132 (36.5) 3200 (46.2) 160 (50.8) 99 (25.2) 37 (3.3) 636 (24.7)

Baseline MTX use, n (%) 5782 (51.1) 5435 (78.5) 55 (17.5) 250 (63.6) 1 (0.1) 41 (1.6)

Prior anti-TNF use, n (%) 2515 (22.2) 1283 (18.5) 49 (15.6) 75 (19.1) 148 (13.3) 960 (37.4)

Date of treatment 
initiation, n (%)*

Pre-2007 4602 (40.7) 2367 (34.2) 0 0 117 (10.5) 2118 (82.4)

2007 onwards 6715 (59.3) 4560 (65.8) 315 (100.0) 393 (100.0) 995 (89.5) 452 (17.6)

*Before 2007, the threshold for a positive result on the PPD tuberculin skin test varied (from ≥5 to ≥20 mm) according to geographic region. Since 
2007, CZP recommendations internationally mandate that all patients with PPD ≥5 mm receive treatment for latent tuberculosis infection. North 
America: Canada, USA; Western and Central Europe: Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, Netherlands, UK; 
Eastern Europe: Belarus, Croatia, Georgia, Israel, Romania, Russia, Serbia, Ukraine; Asia: Australia, Hong Kong, Republic of Korea, New Zealand, 
Singapore; Latin America: Argentina, Brazil, Chile, Colombia, Mexico.
axSpA, axial spondyloarthritis; BMI, body mass index; CD, Crohn’s disease; CZP, certolizumab pegol; MTX, methotrexate; OLE, open-label 
extension; PPD, purified protein derivative; PsA, psoriatic arthritis; PSO, psoriasis; PY, patient-years; RA, rheumatoid arthritis; RCT, randomised 
controlled trial; TNF, tumour necrosis factor.

and the US Surveillance, Epidemiology and End Results 
(SEER) programme. Standardised mortality rates 
(SMRs) were calculated as the ratio of observed deaths to 
expected deaths (based on a WHO general population 
standardised by age, gender and country).35

Time-to-event Kaplan-Meier analyses were performed 
for expert-confirmed SIEs. Cox proportional hazards 
models of time to first SIE in the RCT+OLE population 
were developed—adjusting for age, gender, baseline 
corticosteroid use, body mass index (BMI) category 
and geographic region—to quantify the relative risk 
of SIEs by disease indication, using RA as the compar-
ator. Sensitivity analyses were also conducted for SIEs, 
including or excluding GI-specific infections (GI-spe-
cific MedDRA PTs are listed in online supplementary 
table S3).

Results
Patient population
A total of 11 317 patients (21 695 PY of exposure) were 
treated with CZP, including 6927 patients with RA, 315 
patients with axSpA, 393 patients with PsA, 1112 patients 
with PSO and 2570 patients with CD (table 1).

Mean (SD) CZP exposure in the RCT+OLE population 
was 700 (±656) days (online supplementary table S4); 
the longest CZP exposure was 7.8 years. For RCT CZP 
patients (n=6467), mean CZP exposure was 170 (±109) 
days, with 3017 PY total exposure. For RCT PBO patients 
(n=3092), mean exposure was 140 (±96) days and total 
exposure was 1184 PY.

Mean age ranged from 37.1 (±12.2) years in CD (2% 
≥65 years) to 53.0 (±12.2) years in RA (17% ≥65 years) 
(median age range: 35.0 years (CD)–54.0 years (RA)). 
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The proportion of female patients was higher in RA 
(79%), PsA (56%) and CD (56%), compared with PSO 
(34%) and axSpA (38%). BMI varied across indications: 
in PsA and PSO over 40% of patients had a BMI ≥30 kg/
m2, whilst 66.3% of patients with CD had a BMI of <25 kg/
m2. Mean disease duration for PSO (18.4±12.3 years) was 
approximately double that of other indications (table 1).

Approximately one-third of CZP-treated patients took 
corticosteroids at baseline, most commonly in RA (46%) 
and axSpA (52%). Around half of CZP-treated patients 
were on methotrexate (MTX) at baseline (with the lowest 
baseline MTX use in PSO (0.1%) and CD (1.6%)) and 
the majority of CZP-treated patients (78%) were naive to 
anti-TNF medications (table 1).

AEs and SAEs
The overall incidence of AEs in RCT+OLE was 212/100 
PY and the majority of events (94.7%) were mild or 
moderate. The IR of SAEs as reported by study investiga-
tors in RCT+OLE ranged from 7.8/100 PY to 24.2/100 
PY across indications (online supplementary table S4, 
table  2, figure  1A). In RCTs, the overall SAE IR was 
18.0/100 PY in CZP-treated patients and 15.5/100 PY in 
PBO patients (online supplementary table S4). Events in 
the MedDRA system organ class ‘Infections and infesta-
tions’ were most frequently reported.

AEs leading to treatment withdrawal
In RCT+OLE, the IR (95% CI) of AEs leading to treat-
ment withdrawal was 8.65 (95% CI 8.26 to 9.05)/100 PY. 
For RCT CZP patients, the IR was 12.05 (95% CI 10.83 
to 13.37)/100 PY, compared to 15.61 (95% CI 13.42 to 
18.06)/100 PY for RCT PBO patients (online supplemen-
tary table S4).

Deaths
In the 11 317 patients exposed to CZP across all studies, 
there were 87 deaths (IR: 0.40/100 PY) (online supple-
mentary table S4). The most common primary cause of 
death was infection (0.08/100 PY), followed by malig-
nancy (0.07/100 PY), myocardial infarction (0.07/100 
PY) and other cardiac causes (0.03/100 PY). The IRs of 
sudden/unexplained death and death from other causes 
were 0.03/100 PY and 0.10/100 PY, respectively. The 
primary cause of death was unassessable for two patients. 
Most deaths were recorded in patients with RA (n=68; IR: 
0.50/100 PY). There were nine deaths in patients with 
CD (0.21/100 PY), six in PsA (0.46/100 PY) and four 
in PSO (0.27/100 PY). No deaths were reported in the 
axSpA population. There were 15 deaths in total in the 
RCT CZP population (0.50/100 PY) and three in PBO 
(0.25/100 PY).

The SMR (95% CI) for RA was 0.50 (95% CI 0.38 to 
0.63), with an observed IR lower than the expected rate 
in the general population over the same time period. 
SMRs were also comparatively low for PsA (0.70 (95% CI 
0.26 to 1.53)), PSO (0.35 (95% CI 0.09 to 0.89)) and CD 
(0.41 (95% CI 0.20 to 0.75)). The SMR for PBO patients 

across all indications was 0.33 (95% CI 0.07 to 0.96), in 
the context of a shorter mean exposure.

SIEs
The IR of confirmed SIEs for the RCT+OLE group 
across all indications was 3.62 (95% CI 3.36 to 3.88)/100 
PY (table 2). ERs of confirmed SIEs in RCT+OLE were 
4.17/100 PY overall, 4.01/100 PY in RA, 1.74/100 PY 
in axSpA, 1.90/100 PY in PsA, 1.76/100 PY in PSO and 
6.72/100 PY in CD, including GI-specific infections. 
Overall, the onset of SIEs in RCT+OLE was highest 
during the first 3 months of CZP treatment (IR: 3.69/100 
PY) and decreased with longer CZP exposure.

In RCT CZP, IRs of confirmed SIEs across indications 
ranged from 2.03/100 PY (axSpA) to 8.15/100 PY (CD) 
(table 3). The IR of SIEs in patients receiving CZP 200 
mg Q2W was 4.40 (95% CI 3.48 to 5.49)/100 PY; for CZP 
400 mg Q2W it was 5.44 (95% CI 3.74 to 7.64)/100 PY 
(online supplementary table S5). For RCT PBO patients, 
the IR of SIEs was 2.46/100 PY across indications.

In RCT+OLE, pneumonia was the most frequent SIE 
across indications, apart from CD (overall IR: 0.62 (95% 
CI 0.52 to 0.74)/100 PY). In RA, the rates of lower respi-
ratory tract and lung infections (IR: 0.89/100 PY; ER: 
1.00/100 PY) were higher than upper respiratory tract 
infections (0.21/100 PY; 0.23/100 PY), largely due to the 
frequency of pneumonia (106 events; IR: 0.74/100 PY; 
ER: 0.78/100 PY). In CD, the most common SIE was anal 
abscess (IR: 1.08/100 PY; ER: 1.19/100 PY).

In RCT+OLE, the IR of GI-specific SIEs in patients with 
CD was 2.96 (95% CI 2.47 to 3.52)/100 PY. Rates across 
other indications were much lower: 0.24 (95% CI 0.16 
to 0.33)/100 PY in RA, 0.31 (95% CI 0.06 to 0.90)/100 
PY in axSpA, 0.08 (95% CI 0.00 to 0.42)/100 PY in PsA 
and 0.27 (95% CI 0.07 to 0.69)/100 PY in PSO. IRs of 
non-GI-specific SIEs were in RA: 3.26 (95% CI 2.96 to 
3.59)/100 PY; axSpA: 1.35 (95% CI 0.72 to 2.31)/100 
PY; PsA: 1.56 (95% CI 0.95 to 2.41)/100 PY; PSO: 1.29 
(95% CI 0.78 to 2.02)/100 PY; and 3.16 (95% CI 2.65 to 
3.75)/100 PY in CD.

In the adjusted Cox proportional hazards model of 
time to first SIE (figure 2, online supplementary file 7), 
patients with CD had twice the risk of SIEs (including 
GI-specific SIEs) compared with RA; SIE risk in axSpA, 
PsA and PSO was 40%–50% lower compared with RA. 
Age ≥65 years was associated with a ~70% increase in 
SIE risk relative to age <45 years. Baseline corticoste-
roid use and prior anti-TNF use increased SIE risk by 
approximately 35%–40%. Patients in Asia-Pacific (3% of 
RCT+OLE) and South Africa (CD patients only, 1% of 
RCT+OLE) had an increased risk of SIEs compared with 
Western and Central Europe (42%); no other geographic 
regions influenced the risk of SIEs. BMI did not have an 
important impact on SIE risk.

Opportunistic infections
IRs for all confirmed OIs in RCT+OLE ranged from 
0.08/100 PY in PsA to 0.51/100 PY in RA. The most 
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Table 2  Summary of AEs of interest reported for CZP-treated patients (all doses) in the combined RCT and OLE periods 
(RCT+OLE)

Overall (n=11 317;
21 695 PY)

RA (n=6927;
13 542 PY)

axSpA (n=315;
978 PY)

PsA (n=393;
1316 PY)

PSO (n=1112;
1481 PY)

CD (n=2570;
4378 PY)

Mean exposure (years) 1.92 1.95 3.10 3.35 1.33 1.70

Median exposure (years) 1.15 1.13 3.75 3.99 1.51 0.86

  IR/100 PY [n (%)]

SIEs* 3.62
[757 (6.7)]

3.44
[450 (6.5)]

1.67
[16 (5.1)]

1.64
[21 (5.3)]

1.50
[22 (2.0)]

5.97
[248 (9.6)]

OIs including TB disease 0.39
[85 (0.8)]

0.51
[69 (1.0)]

0.10
[1 (0.3)]

0.08
[1 (0.3)]

0.14
[2 (0.2)]

0.27
[12 (0.5)]

 � All TB disease 0.29
[62 (0.5)]

0.38
[51 (0.7)]

0.10
[1 (0.3)]

0 0.14
[2 (0.2)]

0.18
[8 (0.3)]

 � TB disease by 
date of treatment 
initiation†

Pre-2007 0.42
[50 (1.1)]

0.52
[42 (1.8)]

N/A N/A 1.46
[1 (0.9)]

0.19
[7 (0.3)]

2007 onwards 0.12
[12 (0.2)]

0.17
[9 (0.2)]

0.10
[1 (0.3)]

0 0.07
[1 (0.1)]

0.13
[1 (0.2)]

 � Herpes zoster 0.06
[14 (0.1)]

0.07
[10 (0.1)]

0.10
[1 (0.3)]

0.08
[1 (0.3)]

0 0.05
[2 (0.1)]

All malignancies 0.82
[178 (1.6)]

0.93
[125 (1.8)]

0.51
[5 (1.6)]

0.46
[6 (1.5)]

0.68
[10 (0.9)]

0.73
[32 (1.2)]

 � All malignancies excluding NMSC 0.66
[144 (1.3)]

0.77
[104 (1.5)]

0.41
[4 (1.3)]

0.46
[6 (1.5)]

0.47
[7 (0.6)]

0.53
[23 (0.9)]

 � Melanoma 0.06
[12 (0.1)]

0.06
[8 (0.1)]

0 0 0 0.09
[4 (0.2)]

 � Lymphoma, including Hodgkin’s 
disease‡

0.06
[13 (0.1)]

0.07
[10 (0.1)]

0 0.08
[1 (0.3)]

0.07
[1 (0.1)]

0.02
[1 (0.0)]

 � NMSC 0.17
[37 (0.3)]

0.16
[22 (0.3)]

0.10
[1 (0.3)]

0 0.20
[3 (0.3)]

0.25
[11 (0.4)]

MACE 0.47
[101 (0.9)]

0.62
[84 (1.2)]

0.10
[1 (0.3)]

0.54
[7 (1.8)]

0.27
[4 (0.4)]

0.11
[5 (0.2)]

GI perforations 0.08
[17 (0.2)]

0.04
[5 (0.1)]

0 0 0 0.27
[12 (0.5)]

New onset or worsening psoriasis§ 0.03
[6 (0.1)]

0 0.10
[1 (0.3)]

0 0.27
[4 (0.4)]

0.02
[1 (0.0)]

Venous thromboembolism¶ 0.23
[49 (0.4)]

0.27
[37 (0.5)]

0 0.31
[4 (1.0)]

0.14
[2 (0.2)]

0.14
[6 (0.2)]

 � Pulmonary embolism (SAEs only) 0.09
[20 (0.2)]

0.11
[15 (0.2)]

0 0.23
[3 (0.8)]

0.07
[1 (0.1)]

0.02
[1 (0.0)]

n (%) refers to the number of patients with events; zeros indicate that there were no cases. NMSC includes serious and non-serious cases.
*Including the five appendicitis events confirmed as SIEs during the previous safety update in RA.18

†Before 2007, a positive TB result on the PPD tuberculin skin test varied (from ≥5 to ≥20 mm) according to geographic region. Since 2007, CZP 
recommendations internationally mandate all patients with PPD ≥5 mm receive treatment for latent TB infection. There were no patients with axSpA 
or PsA enrolled prior to 2007.
‡Lymphoma cases include two cases of Hodgkin’s disease, one in RA and one in PSO.
§Worsening psoriasis defined as psoriasis reported as an AE in a patient enrolled in a PSO study; new-onset psoriasis defined as psoriasis in a 
patient enrolled in a non-PSO study.
¶Includes serious and non-serious deep vein thrombosis and pulmonary embolism events.
AE, adverse event; axSpA, axial spondyloarthritis; CD, Crohn’s disease; CZP, certolizumab pegol; GI, gastrointestinal; IR, incidence rate (the number 
of new cases per 100 PY, with the denominator being the exposure duration up to the first occurrence of a particular AE); MACE, major adverse 
cardiovascular events; NMSC, non-melanoma skin cancer; OI, opportunistic infection; OLE, open-label extension; PPD, purified protein derivative; 
PsA, psoriatic arthritis; PSO, psoriasis; PY, patient-years; RA, rheumatoid arthritis; RCT, randomised controlled trial; SAE, serious adverse event; 
SIE, serious infectious event; TB, tuberculosis.

commonly reported OI was tuberculous infection, 
followed by herpes virus infection (tables 2 and 3).

In RCT+OLE, the overall IR of TB (excluding latent 
TB) was 0.29 (95% CI 0.22 to 0.37)/100 PY (table 2), with 
a profound decrease in TB rates after a screening protocol 
amendment for CZP trials in 2007 (figure 1B and online 

supplementary figure S5B; amendment described previ-
ously28). There were 62 TB cases overall, mostly in RA (51 
cases), with eight cases in CD, one in axSpA, two in PSO 
and none in PsA. Overall, 40/62 TB cases were pulmo-
nary (IR: 0.18 (95% CI 0.13 to 0.25)/100 PY), 22/62 were 
non-pulmonary or disseminated TB (0.10 (95% CI 0.06 

https://dx.doi.org/10.1136/rmdopen-2019-000942
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A. SAE incidence rates over time in RCT+OLE and PBO patients
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C. Malignancy incidence rates over time in RCT+OLE and PBO patients
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Figure 1  Incidence rates over time of SAEs, malignancies and TB pre-2007 and post-2007 for RCT PBO and CZP-treated 
patients (all doses) in the combined RCT and OLE periods (RCT+OLE). (A) SAE incidence rates over time in RCT+OLE and 
PBO patients. (B) TB disease incidence rates pre-2007 and from 2007 onwards over time in RCT+OLE patients. (C) Malignancy 
incidence rates over time in RCT+OLE and PBO patients. Pre-2007 and 2007 onwards refer to the date of treatment initiation 
with CZP. Before 2007, the threshold for a positive result on the PPD tuberculin skin test varied (from ≥5 to ≥20 mm) according 
to geographic region. Since 2007, CZP recommendations internationally mandate that all patients with PPD ≥5 mm receive 
treatment for latent TB infection. axSpA, axial spondyloarthritis; CD, Crohn’s disease; CZP, certolizumab pegol; IR, incidence 
rate; OLE, open-label extension; PBO, placebo; PPD, purified protein derivative; PsA, psoriatic arthritis; PSO, psoriasis; PY, 
patient-years; RA, rheumatoid arthritis; SAE, serious adverse event; TB, tuberculosis.
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Figure 2  Multivariate Cox proportional hazards model of time to first serious infectious events. For some subgroups, the small 
sample size may preclude accurate assessment of results. The patient population in South Africa included CD patients only. All 
reported p values and CIs are nominal and can only be interpreted in an exploratory manner. *Derived from model parameter 
estimates. axSpA, axial spondyloarthritis; BMI, body mass index; CD, Crohn’s disease; MTX, methotrexate; PsA, psoriatic 
arthritis; PSO, psoriasis; RA, rheumatoid arthritis; TNF, tumour necrosis factor.

to 0.15)/100 PY), including one patient with concurrent 
pulmonary TB and GI TB reported on the same day.

Overall, 14 serious cases of herpes zoster were reported 
in RCT+OLE patients (IR: 0.06/100 PY). Six cases were 
in Central Europe, three in Western Europe, one in 
North America and four in Japan (Japan IR: 0.21/100 PY 
vs 0.05/100 PY in the rest of the world). There was one 
confirmed OI of herpes simplex (oral and genital). The 
incidence of postherpetic neuralgia was also low, with 
three non-serious cases reported.

Fungal OIs were rare, with one case each of candidi-
asis (oral) and Aspergillus infection (both in RA). There 
was one expert-reviewed case of blood-borne viral hepati-
tis—a suspected hepatitis B reactivation in a patient with 
RA.

Malignancies
In RCT+OLE, there were 147 confirmed malignancies 
excluding NMSC (IR: 0.66/100 PY overall, ranging from 
0.41/100 PY in axSpA to 0.77/100 PY in RA) (table 2). 
During RCTs, the overall IR of malignancy excluding 
NMSC was 0.46/100 PY for CZP and 0.68/100 PY for PBO 
(table  3). The most common non-NMSC malignancies 
were breast (25 cases), respiratory tract (11 cases) and 
colorectal malignancies (10 cases). Overall, there were 13 
cases of lymphoma (IR: 0.06 (95% CI 0.03 to 0.10)/100 
PY), including two cases of Hodgkin’s disease (0.01 (95% 
CI 0.00 to 0.03)/100 PY; one in RA and one in PSO) 

(table 2). The IR of malignancy in RCT+OLE remained 
largely stable over time (figure 1C and online supplemen-
tary figure S5C). Age-matched and gender-matched SIR 
data for each malignancy type are presented in figure 3.

Major adverse cardiovascular events (MACE)
IRs for MACE in RCT+OLE ranged from 0.10/100 PY in 
axSpA to 0.62/100 PY in RA (table 2). During RCTs, the 
IR of MACE was 0.76/100 PY for CZP and 0.34/100 PY 
for PBO (table 3). There were 51 SAEs (IR: 0.23/100 PY) 
under the HLT ‘Ischaemic coronary artery disorders’. 
‘Acute myocardial infarction’ (17 events, IR: 0.08/100 
PY) and ‘Myocardial infarction’ (25 events, IR: 0.11/100 
PY) were the most common MedDRA PTs. There were 19 
events (IR: 0.08/100 PY) under the HLT ‘Central nervous 
system haemorrhages and cerebrovascular accidents’.

Other events of potential concern
Overall, there were 17 confirmed GI perforations in 
RCT+OLE (IR: 0.08/100 PY): 12 cases in CD (0.27/100 
PY, including three of five cases of ‘large intestine perfo-
ration’ that occurred after recent instrumentation) and 
five in RA (IR: 0.04/100 PY: one oesophageal, one 'intes-
tinal', one large intestine and two unspecified). There 
were no GI perforations in axSpA, PsA or PSO. There 
was one GI perforation in RCT PBO (IR: 0.08/100 PY).

There were five confirmed demyelination events in 
RCT+OLE (IR: 0.02/100 PY): two in RA, one in CD and 

https://dx.doi.org/10.1136/rmdopen-2019-000942
https://dx.doi.org/10.1136/rmdopen-2019-000942
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Figure 3  SIR data for all CZP-treated patients (RCT+OLE) for each malignancy type, standardised to the general population 
by age and gender (GLOBOCAN and SEER). (A) All malignancies excluding NMSC (GLOBOCAN data). (B) Lymphatic and 
haematopoietic malignancies (GLOBOCAN data). (C) All malignancies excluding NMSC (SEER data). *There were no lymphatic 
or haematopoietic malignancies in the axSpA subpopulation. Forest plots show SIRs with 95% CIs. PY calculated using total 
years of CZP exposure from the first dose of CZP to end of AE exposure period (if no malignancy) or to first malignancy. AE, 
adverse event; axSpA, axial spondyloarthritis; CD, Crohn’s disease; CZP, certolizumab pegol; NA, not applicable; NMSC, non-
melanoma skin cancer; OLE, open-label extensions; PsA, psoriatic arthritis; PSO, psoriasis; PY: patient-years; RA, rheumatoid 
arthritis; RCT, randomised controlled trials; SIR, standardised incidence ratio.

two in PSO (one PSO case was likely pre-existing, as 
patient history indicated that symptoms pre-dated study 
entry). In RCT+OLE, there were three confirmed SAEs 
of lupus-like syndrome (IR: 0.01/100 PY), one confirmed 
SAE of pulmonary immune disease (‘idiopathic pulmo-
nary fibrosis’ in a patient with RA taking MTX at baseline, 
possibly representing RA-interstitial lung disease), nine 
confirmed cases of vasculitis (IR: 0.04/100 PY; seven cases 
in RA, two in CD) and three SAEs of new onset sarcoid-
osis (IR: 0.01/100 PY; two in RA, one in CD). There were 
60 cases of VTE during RCT+OLE (IR: 0.23/100 PY). Of 
these 60 cases, 22 were PE events (0.10/100 PY), with 
three in RCT (0.10/100 PY) and three in PBO (0.25/100 
PY). Indication-specific IRs of VTE and SAEs of PE are 
reported in tables  2 and 3 and online supplementary 
table S5.

There were 20 cases of hypersensitivity and allergic 
reaction in RCT+OLE, possibly related to CZP, including 
two considered as anaphylactic reactions (IR: 0.01/100 
PY), of which one case required hospitalisation, and treat-
ment with antihistamines and low dose corticosteroids.

There were six confirmed serious psoriasis events 
in RCT+OLE across all indications (IR: 0.03/100 PY). 
Worsening psoriasis was confirmed in four CZP-treated 
patients within PSO trials (two psoriasis, one guttate 
psoriasis and one erythrodermic psoriasis) and one 
patient with axSpA with pre-existing psoriasis. There was 
one case of new-onset psoriasis, in CD.

Forty-two pregnancies with known maternal CZP expo-
sure were recorded across all CZP studies: 15 in RA, four 
in axSpA, one in PsA, five in PSO and 17 in CD. This is 
a limited subset of the much larger number of prospec-
tively reported pregnancies (528 with known outcomes) 

in the most recent review of the sponsor’s global pharma-
covigilance database,36 where the safety of CZP was more 
robustly evaluated.

Laboratory values
Eight patients, including one PBO patient, met postbase-
line liver function test criteria of elevated bilirubin (≥2× 
ULN) and elevated AST or ALT (≥3× ULN). None were 
considered to fulfil Hy’s Law, as each patient had either 
a significant medical history, concurrent illness or come-
dication that could have contributed to these measure-
ments. Expert review of other clinically significant alter-
ations in bilirubin, AST, ALT, white blood cell counts, 
neutrophil counts or platelet counts did not reveal any 
abnormalities unrelated to a concurrent AE.

Discussion
This study, the largest report of pooled CZP safety data 
to date, has comprehensively evaluated CZP safety in 11 
317 CZP-treated patients in clinical trials, comprising 21 
695 PY, with individual patient exposures up to 7.8 years. 
This is the first pooled CZP safety update including all 
indications approved as of 2018. Compared with the 
last major review of CZP safety in RA,18 this population 
benefited from additional patients from phase 3 trials 
in Japan, phase 4 studies in the USA, plus a trial of CZP 
in DMARD-naïve, early RA patients and the first head-
to-head study of CZP versus another anti-TNF.20 The 
addition of patients with axSpA, PsA, PSO and CD to this 
review enables a comparison of patients being treated 
across rheumatology, dermatology and gastroenterology.

https://dx.doi.org/10.1136/rmdopen-2019-000942
https://dx.doi.org/10.1136/rmdopen-2019-000942
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The retrospective independent expert review process 
helped align the data, according to predefined criteria, 
to reduce AE reporting differences between study inves-
tigators across specialties and geographic locations. This 
helped to ensure events were appropriately classified, 
alongside systematic or algorithm-based AE assessment. 
Similar approaches have been taken for other biologics, 
such as adalimumab and tofacitinib.37 38

The mean patient age at baseline was broadly similar 
(37–53 years), and the female majority (68%) was driven 
principally by the RA population (79% female). As previ-
ously reported,18 the IR of SAEs peaked during the first 
3–6 months of treatment (for both CZP and PBO) before 
decreasing to a plateau. CZP dose did not impact SAE 
risk. As expected, infections were the most commonly 
reported SAE.

The observation that SIE rates peaked in the first 3 
months of CZP treatment, decreasing with longer exposure, 
is consistent with the previous pooled RA safety report.18 
SIE rates in RA patients (3.4/100 PY) were similar to rates 
observed for CZP in the British Society for Rheumatology 
Biologics Register for Rheumatoid Arthritis (BSRBR-RA). 
In this extensive real-world RA registry (19 282 patients, 46 
771 PY exposure), the SIE rate in 1446 patients taking CZP 
were numerically lower (IR: 3.80 (95% CI 2.97 to 4.85)/100 
PY) than the IR for all patients starting a new biologic (5.51 
(95% CI 5.29 to 5.71)/100 PY) and the lowest of all indi-
vidual drugs studied.39 Previous data suggest that patients 
with IMIDs are at greater risk of SIEs, with known predic-
tors including older age and corticosteroid use.40–42 This 
was consistent with our adjusted Cox proportional hazards 
model and a previous CZP study in RA, which revealed that 
age ≥65 years and baseline corticosteroid use were associ-
ated with a greater risk of SIEs.40 The highest IR of SIEs 
was in patients with CD; the risk associated with this disease 
was also reflected in the Cox model and may have been 
due to clustering of GI tract SIEs in CD patients (10-fold 
higher incidence than in other indications), supporting 
the argument that disease-specific factors contribute to SIE 
risk. A higher burden of inflammation in certain condi-
tions (systemic inflammation in RA and particularly in the 
GI tract for CD) could play a role. Importantly, the SIE rate 
did not increase with the higher CZP doses used for the 
loading regimen and currently approved dosing for PSO. 
Notably, PSO patients had the lowest infection rates.

TB was the most commonly reported OI, with IRs for 
confirmed TB cases comparable to previous reports.18 28 
As expected and observed with other anti-TNFs, TB rates 
declined steeply after stricter baseline screening criteria 
were introduced in 2007, in line with updated WHO 
guidance.28 43 These new criteria included a purified 
protein derivative cut-off of 5 mm and a TB-specific ques-
tionnaire to help identify patients at risk.28 Some later 
studies incorporated an Interferon Gamma Release Assay 
(IGRA) test (QuantiFERON-TB GOLD).

RA has been shown to increase the risk of herpes 
zoster,44 and an elevated risk has been observed in 
patients with RA and CD receiving Janus kinase (JAK) 

inhibitors.45–47 Similar to other published long-term 
anti-TNF safety data, confirmed herpes zoster and 
post-herpetic neuralgia rates in our analysis were low.38

Certain cancers are more common in patients 
with IMIDs compared with the general population, 
for example, non-Hodgkin’s lymphoma in RA;48 49 
colorectal cancer in CD,50 though up-to-date control 
data are lacking. In this study, the SIR of malignan-
cies was 1.03 (95% CI 0.87 to 1.20) when compared 
with the SEER population, but increased to 1.45 (95% 
CI 1.23 to 1.69) relative to the GLOBOCAN popula-
tion. Although other biologic safety studies have used 
SEER for comparison, the worldwide GLOBOCAN 
healthy population could be more appropriate, and 
caution is needed over the long-term risk of cancer 
with any biologic. However, the IR of any malignancy in 
CZP-treated patients by 3-month or 6-month follow-up 
intervals remained largely constant over time. As 
expected in RA, lymphatic and haematopoietic cancer 
incidence (principally lymphoma) was increased 
compared with the GLOBOCAN/SEER general popu-
lation (SIR: 2.13 (95% CI 1.17 to 3.58)) but remained 
very low across other indications. Overall, IRs for 
lymphoma and other malignancy types, including 
NMSC and melanoma in RA patients, were similar to 
previous safety updates of CZP in RA18 and across indi-
cations. No melanomas were reported in PSO trials.

Data suggest that patients with RA and PSO have a 
clinically significant increased risk of cardiovascular 
death compared with the general population,51–53 
although published findings for PSO suggest that treat-
ment with anti-TNF medications may lower cardiovas-
cular risk.54 The IR of MACE in PSO was 0.27/100 PY. 
The higher IRs of MACE in patients with RA and PsA in 
our RCT+OLE population (0.62/100 PY and 0.54/100 
PY, respectively) may reflect age as well as disease dura-
tion, the latter indicating how long the patient may 
have had untreated inflammatory disease.

As expected, GI perforations were more prevalent 
in CD and included post-procedure cases. Of the five 
patients with RA who had perforations, four were 
known to be taking corticosteroids and two of these 
were also on non-steroidal anti-inflammatory drugs. 
The overall IR of GI perforations was low compared 
with published safety data for tocilizumab55 and similar 
to available data for adalimumab in RA.56 In line with 
long-term safety data for other anti-TNF medications, 
IRs of other SAEs, including autoimmune conditions, 
demyelination events and psoriasis, were very low in 
our CZP study population.38 57

The advantage of reporting safety events using a 
large amount of RCT data is that all events occurring 
during a trial are recorded, regardless of the potential 
relationship with the study drug, generally providing a 
more stringent view of drug safety. However, while it is 
possible to infer that some AEs are related to the study 
drug, other AEs will occur independently of treat-
ment. Differential adherence in RCTs versus real-world 



12 Curtis JR, et al. RMD Open 2019;5:e000942. doi:10.1136/rmdopen-2019-000942

RMD OpenRMD OpenRMD Open

practice may affect the numbers of reported AEs to an 
unknown extent. Moreover, patients in RCTs/OLEs are 
often different to those treated in real-world settings. 
Real-world patients can be older, with more comor-
bidities and concomitant medications, and may have 
received multiple previous biologics. This treatment 
refractoriness suggested by multiple switches may serve 
as a proxy indicator of SAE risk, for disease or comor-
bidity-related reasons.

This review of pooled CZP safety data was limited by 
the fact that some RCTs (eg, in RA in China, PSO OLEs 
and other axSpA studies) were ongoing at the time of 
cut-off, with subsequent results not included in this 
analysis. Furthermore, patients with axSpA were not 
separated into AS and nr-axSpA populations. Thus, the 
overview of CZP clinical data here is extensive, though 
not complete. The current work focuses on well-known 
important identified risks for biologics; very rare SAEs 
may not be reported. For some subgroups, the small 
sample size may preclude accurate assessment of 
results.

By comparing safety data across all approved indica-
tions, we were able to identify differences in the risks 
of specific SAEs that may be driven by patient factors, 
including age, concomitant medications, disease state 
and comorbidities. In conclusion, no new or unexpected 
safety signals have emerged in this long-term cross-indica-
tion pooled safety analysis of CZP across 49 clinical trials. 
The RA data reported are consistent with the previous 
pooled CZP safety update,18 and overall data are in line 
with post-marketing data for CZP and other biologic 
medications.39
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