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ABSTRACT
Background 52- week results from C- axSpAnd 
demonstrated the safety and efficacy of certolizumab 
pegol (CZP) in patients with active non- radiographic 
axial spondyloarthritis (nr- axSpA) and objective signs of 
inflammation (sacroiliitis on MRI and/or elevated C- reactive 
protein levels). Long- term safety and clinical outcomes, 
including MRI assessments, are evaluated up to 3 years for 
CZP- treated patients with nr- axSpA.
Methods C- axSpAnd was a phase 3 study comprising a 
1- year double- blind, placebo- controlled period and 2- year 
open- label safety follow- up extension (SFE). At baseline, 
317 patients were randomised 1:1 to placebo or CZP 200 
mg every 2 weeks. Patients completing the double- blind 
phase who enrolled into the SFE received open- label CZP 
for an additional 104 weeks. Long- term safety and clinical 
outcomes are reported to Week 156. Continuous outcomes 
are presented as observed case (OC) and dichotomous 
outcomes as OC and with non- responder imputation.
Results 243/317 (76.7%) patients entered the SFE, during 
which 149 (61.3%) experienced ≥1 treatment- emergent 
adverse event (TEAE); 15 (3.3/100 patient- years) experienced 
serious TEAEs. Continuous outcome scores (including 
Ankylosing Spondylitis Disease Activity Score [ASDAS]: 1.8; 
Bath Ankylosing Spondylitis Disease Activity Index [BASDAI]: 
2.7) at Week 52 were maintained at Week 156 (ASDAS: 1.8; 
BASDAI: 2.6) for the initial CZP- randomised group. Mean 
SPARCC MRI sacroiliac joint inflammation scores for these 
patients decreased at Week 52 (baseline: 7.6; Week 52: 1.7), 
remaining low at Week 156 (2.4).
Conclusions CZP treatment was well tolerated up to 3 
years, with no new safety signals versus previous reports. 
Clinical outcomes achieved after 1 year were sustained to 3 
years.
Trial registration number NCT02552212.

INTRODUCTION
Non- radiographic axial spondyloarthritis 
(nr- axSpA) is a chronic inflammatory disease 
affecting the sacroiliac (SI) joints and spine, 

but without significant sacroiliitis detected 
on radiographs.1 2 Objective signs of inflam-
mation, such as sacroiliitis on MRI and/or 
elevated levels of C- reactive protein (CRP) are 
often observed, and patients with nr- axSpA 

Key messages

What is already known about this subject?
 ► Certolizumab pegol (CZP) was shown to be clinically 
effective and well tolerated during the 52- week C- 
axSpAnd study for patients with non- radiographic 
axial spondyloarthritis (nr- axSpA) and objective 
signs of inflammation.

What does this study add?
 ► This is the first study exploring the long- term safety 
and clinical outcomes of patients with nr- axSpA and 
objective signs of inflammation, treated with CZP for 
up to 3 years.

 ► Treatment- emergent adverse events were record-
ed at regular safety assessments in a systematic 
and consistent manner, providing the opportunity 
to identify any potential new safety concerns with 
long- term cumulative CZP exposure in this patient 
group. No new safety signals were identified during 
this study.

 ► Clinical outcomes reported at Week 52 were shown 
to be sustained at Week 156 for patients continu-
ing CZP treatment, with the use of MRI of sacroiliac 
joints at Weeks 52 and 156 providing objective as-
sessments of inflammation to further support these 
clinical data.

How might this impact on clinical practice or 
further developments?

 ► The safety profile and sustained clinical outcomes 
observed in this 3- year study support long- term CZP 
treatment as a suitable option for patients with nr- 
axSpA and objective signs of inflammation.
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exhibit comparable clinical characteristics and disease 
burden to those with radiographic axSpA.1 2 Long- term 
suppression of inflammation and the prevention of struc-
tural damage are important goals for the treatment of 
nr- axSpA.3 4

Certolizumab pegol (CZP) is an Fc- free, PEGylated 
tumour necrosis factor inhibitor (TNFi) which has previ-
ously demonstrated efficacy in patients across the axSpA 
spectrum with an acceptable safety profile.5–9 CZP was 
approved by the European Medicines Agency in 2013 as 
one of the first TNFi treatments for use in patients with 
nr- axSpA.10 The phase 3 C- axSpAnd study evaluated the 
efficacy of CZP versus placebo in a population of patients 
with nr- axSpA and objective signs of inflammation. The 
findings from the 52- week placebo- controlled, double- 
blind period of C- axSpAnd resulted in FDA regulatory 
approval for CZP as the first biological to be indicated for 
treatment of patients with nr- axSpA in the USA.11 12

The long- term safety and maintenance of clinical 
response to TNFi treatment, beyond a 52- week controlled 
study setting, in patients with nr- axSpA and objective signs 
of inflammation has not been previously reported. These 
data are of key importance since treatment over several 
years is likely to be required in patients with nr- axSpA 
to maintain disease control.11 This has been highlighted 
by an increased risk of flare upon treatment withdrawal 
in patients with nr- axSpA who have achieved sustained 
remission.13–15

Here, we report safety and clinical outcomes, including 
MRI assessments, from the 3- year C- axSpAnd study with a 
focus on the 2- year safety follow- up extension (SFE).

METHODS
Study design
C- axSpAnd (NCT02552212) was a 3- year, phase 3 multi-
centre study investigating the efficacy and safety of CZP 
in patients with nr- axSpA and objective signs of inflamma-
tion (study design shown in online supplemental figure 
1).11 Patients were screened from September 2015 and 
subsequently randomised 1:1 to CZP (400 mg loading 
dose at weeks 0, 2 and 4, followed by 200 mg every 2 
weeks [Q2W]) or placebo, which they received in addi-
tion to their current non- biological background medica-
tion (NBBM) in a 52 week, parallel- group, double- blind, 
placebo- controlled period. Patients from both treatment 
groups could make changes to their NBBM or switch to 
open- label CZP at any time during the study, although 
changes before Week 12 were discouraged. Changes to 
NBBM were subject to the previously published study 
restrictions and details of concomitant NBBM permitted 
during the study are provided in online supplemental 
table 1.11 At Week 52, patients from both initial treat-
ment groups (including those who had switched to open- 
label CZP) completing the double- blind period and 
consenting to enter the SFE received open- label CZP 200 
mg Q2W (in addition to NBBM) for an additional 104 

weeks. Clinical outcomes were assessed at Weeks 52 and 
156 only.

Patients
Inclusion and exclusion criteria for the C- axSpAnd 
study have been reported previously.11 Eligible patients 
were ≥18 years of age, with a clinical diagnosis of adult- 
onset nr- axSpA meeting the Assessment of SpondyloAr-
thritis international Society (ASAS) criteria,16 and not 
meeting the modified New York classification criteria 
(as confirmed by centrally read SI joint radiographs), 
symptom duration for ≥12 months, active disease (Bath 
Ankylosing Spondylitis Disease Activity Index [BASDAI] 
≥4 and spinal pain ≥4), and inadequate response, intol-
erance, or contraindication to ≥2 non- steroidal anti- 
inflammatory drugs. Patients were excluded from the 
study if they had previous exposure to more than one 
biological treatment (specifically, TNFi), as per the 
previously published exclusion criteria.11 Patients were 
also required to have objective signs of inflammation (a 
centrally read MRI scan showing active sacroiliitis,17 and/
or baseline CRP levels above the upper limit of normal 
[measured in a central laboratory using a threshold 
of ≥10.0 mg/L]).

Study assessments
The analysis evaluated here includes only those patients 
who entered the 104- week SFE at Week 52, analysed 
by the initial treatment groups to which patients were 
randomised at study baseline. The primary objective 
of the SFE was to assess the long- term safety of CZP 
treatment, as measured by the incidence of treatment- 
emergent adverse events (TEAEs), severe TEAEs (as 
measured by intensity), subject discontinuations due to 
TEAEs, TEAEs leading to permanent withdrawal of study 
medication, drug- related TEAEs, serious TEAEs, previ-
ously unreported TEAEs, and deaths.

TEAEs of interest (defined as opportunistic infections, 
hepatic events, hypersensitivity and anaphylactic events, 
malignancies including lymphoma, serious cardiovas-
cular events, haematopoietic cytopenia, serious bleeding 
events and demyelinating- like disorders), frequently 
reported TEAEs (those reported in ≥5% of patients in 
any randomisation group), extra musculoskeletal mani-
festations and Candida infections were also evaluated.

Adverse events were documented throughout the 
SFE period and regularly assessed during visits to study 
centres every 12 weeks (starting at Week 64).

Evaluation of long- term changes to prespecified clin-
ical outcomes (assessed at Weeks 52 and 156) for patients 
treated with CZP was a secondary objective. Continuous 
clinical outcomes reported are: Ankylosing Spondylitis 
Disease Activity Score (ASDAS), BASDAI, Bath Anky-
losing Spondylitis Functional Index (BASFI), Spondy-
loArthritis Research Consortium of Canada (SPARCC) 
MRI SI joint inflammation score,17 Patient Global Assess-
ment of Disease Activity (PGADA), nocturnal spinal pain, 
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total spinal pain and the Ankylosing Spondylitis Quality 
of Life (ASQoL) questionnaire (with a scale of 0–1).

Dichotomous clinical outcomes reported are ASDAS 
Major Improvement (ASDAS- MI), ASAS ≥40% improve-
ment (ASAS40) and BASDAI ≥50% improvement 
(BASDAI50). Post hoc analyses of ASDAS disease states 
are also reported.

Statistical analysis
Safety and clinical outcome data are reported for patients 
who entered the SFE at Week 52 and were analysed 
descriptively by initial randomisation groups (i.e. CZP 
200 mg Q2W or placebo). For adverse events of any 
type, exposure- adjusted incidence rates (EAIRs) per 100 
patient years (PY) were calculated for exposure to CZP.

For continuous outcomes, data are reported as observed 
case (OC). Given the 2- year gap in assessments between 
Week 52 and Week 156, missing values for continuous 
outcomes were not imputed as this would involve using 
available data collected at least 2 years prior to the Week 
156 visit for imputation. Dichotomous outcomes were 
calculated relative to study baseline (Week 0) at Weeks 52 
and 156 and are reported as OC and using non- responder 
imputation (NRI).

RESULTS
Patient disposition and baseline characteristics
Of the 317 patients entering the double- blind period 
(CZP: n=159; placebo: n=158), 243 (76.7%) consented to 
enter the SFE at Week 52 (CZP: n=120; placebo: n=123; 

figure 1). 10/120 (8.3%) patients entering the SFE and 
initially randomised to receive CZP switched to open- label 
CZP during the double- blind period. 75/123 (61.0%) 
patients entering the SFE, and initially randomised to 
placebo, switched to open- label CZP before Week 52; the 
remaining 48/123 patients completed the double- blind 
period on placebo. For the 96/158 patients who switched 
to open- label CZP during the double- blind period (which 
includes the 75 who entered the SFE; figure 1), the mean 
(standard deviation [SD]) time between initial randomisa-
tion and switching to open- label CZP was 18.0 (6.4) weeks.

In total, 206/243 (84.8%) patients completed the SFE 
period up to Week 156, including 102/120 (85.0%) from 
the initially randomised CZP arm and 104/123 (84.6%) 
from the initially randomised placebo. 206/317 (65.0%) 
of patients randomised at baseline completed both 
the double- blind and SFE periods (102/159 [64.2%]) 
initially randomised to CZP and 104/158 [65.8%] initially 
randomised to placebo).

Baseline characteristics, at Week 0, of patients who 
entered the SFE are reported in table 1. The mean age 
of patients entering the SFE was 37.1 years, with a mean 
symptom duration of 7.4 years; 124/243 (51.0%) of 
patients were male and 209/243 (86.0%) were human 
leucocyte antigen- B27 positive. During the SFE, 77/243 
(31.7%) patients received concomitant conventional 
synthetic disease- modifying antirheumatic drugs. Base-
line characteristics, at Week 0, of patients who completed 
the double- blind period, but did not enter the SFE, are 
reported in online supplemental table 2.

Figure 1 Patient disposition and retention to week 156. Randomised set (N=317). Percentages shown are calculated using 
the total number of patients starting the specified study period, and within the respective treatment arm, as the denominator. 
CZP, certolizumab pegol; NBBM, non- biological background medication; OL, open- label; Q2W, every 2 weeks; SFE, safety 
follow- up extension.
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Safety
Total cumulative exposure to CZP during the SFE was 
459.8 PY (232.0 PY for those initially randomised to CZP 
and 227.9 PY for the former placebo arm). The mean 
(SD) exposure to CZP was 98.7 (20.2) weeks per patient 
for those entering the SFE (N=243).

In total, 149/243 (61.3%) patients experienced a 
TEAE in the SFE period giving an EAIR of 57.3 (table 2). 

Six (2.5%) patients experienced TEAEs leading to the 
permanent withdrawal of study treatment during the 
SFE (seven events comprising one case each of hypoa-
cusis, gastroenteritis rotavirus, furuncle, upper respira-
tory tract infection and erythema multiforme and two 
cases of tuberculosis infection in patients with a negative 
QuantiFERON test at Week 0 [no further QuantiFERON 
tests were carried out during the trial, unless tuberculosis 

Table 1 Baseline patient demographics and characteristics for patients participating in the safety follow- up extension study

CZP 200 mg Q2W 
(n=120)

Placebo→CZP 200 mg 
Q2W (n=123)

All SFE patients 
(N=243)

Male, n (%) 64 (53.3) 60 (48.8) 124 (51.0)

Age, years, mean (SD) 36.8 (10.0) 37.3 (10.9) 37.1 (10.5)

BMI, kg/m2, mean (SD) 26.5 (4.9) 26.5 (5.8) 26.5 (5.4)

Race

  White, n (%) 115 (95.8) 114 (92.7) 229 (94.2)

  Other, n (%) 5 (4.2) 9 (7.3) 14 (5.8)

Symptom duration, years

  Mean (SD) 7.4 (7.5) 7.4 (7.2) 7.4 (7.3)

  Median (min, max) 4.6 (1.0, 41.9) 4.8 (1.1, 38.2) 4.7 (1.0, 41.9)

Time since first diagnosis, years

  Mean (SD) 3.2 (4.3) 3.7 (5.0) 3.5 (4.7)

  Median (min, max) 1.7 (0.1, 29.2) 2.1 (0.2, 38.2) 1.9 (0.1, 38.2)

Concomitant csDMARDs at baseline, n (%) 44 (36.7) 40 (32.5) 84 (34.6)

CRP, mg/L

  mean (SD) 16.4 (17.7) 16.0 (18.1) 16.2 (17.9)

  >ULN*, n (%) 68 (56.7) 64 (52.0) 132 (54.3)

HLA- B27 positive, n (%) 103 (85.8) 106 (86.2) 209 (86.0)

MRI/CRP status, n (%)

  MRI+/CRP+ 36 (30.0) 30 (24.4) 66 (27.2)

  MRI+/CRP− 52 (43.3) 59 (48.0) 111 (45.7)

  MRI−/CRP+ 32 (26.7) 34 (27.6) 66 (27.2)

ASDAS, mean (SD) 3.9 (0.8) 3.8 (0.9) 3.8 (0.8)

ASQoL†, mean (SD) 0.66 (0.25) 0.66 (0.25) 0.66 (0.25)

BASDAI total score, mean (SD) 6.9 (1.4) 6.7 (1.3) 6.8 (1.4)

BASFI, mean (SD) 5.4 (2.2) 5.2 (2.2) 5.3 (2.2)

Nocturnal spinal pain, mean (SD) 6.7 (2.4) 6.5 (2.2) 6.6 (2.3)

Total spinal pain, mean (SD) 7.0 (1.9) 6.8 (1.9) 6.9 (1.9)

PGADA, mean (SD) 6.8 (2.0) 6.6 (2.1) 6.7 (2.1)

SPARCC MRI SI joint inflammation score‡, mean (SD) 7.6 (10.0) 8.8 (12.7) 8.2 (11.4)

Baseline patient demographics and characteristics for the SFE population are reported at Week 0 of the study, on entry into the double- blind 
phase.
*>ULN defined as values ≥10.0 mg/L.
†ASQoL measured on a scale of 0–1.
‡Numbers of patients with SPARCC MRI SI joint inflammation scores were lower than the total population in each randomisation group (CZP: 
n=89; placebo→CZP: n=91; all SFE: n=180).
ASDAS, Ankylosing Spondylitis Disease Activity Score; ASQoL, Ankylosing Spondylitis Quality of Life; BASDAI, Bath Ankylosing Spondylitis 
Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BMI, body mass index; CRP, C- reactive protein; csDMARDs, 
conventional synthetic disease- modifying antirheumatic drugs; HLA- B27, human leukocyte antigen B27; PGADA, Patients Global 
Assessment of Disease Activity; Q2W, every 2 weeks; SFE, safety follow- up extension; SI, sacroiliac; SPARCC, SpondyloArthritis Research 
Consortium of Canada; ULN, upper limit of normal.
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was suspected]), with a combined EAIR of 1.3. The two 
cases of tuberculosis recorded during the SFE occurred 
in Russia and the Czech Republic, the former of which 
has a high background prevalence.18 Neither patient had 
evidence of latent tuberculosis at baseline. One of these 
cases was confirmed to be pulmonary tuberculosis which 
was reported as not resolved at the time of the last visit of 

this patient in the study, while the other was unspecified 
and resolved 58 days after onset.

For the SFE period, 36/243 (14.8%) patients were 
deemed to have TEAEs related to CZP by the study 
investigators. Serious TEAEs were reported for 15/243 
(6.2%) patients during the SFE period with an EAIR of 
3.3 (table 3). Of the 20 serious TEAEs reported in 15 

Table 2 Incidence of TEAEs during the double- blind period and safety follow- up extension

n (%) [EAIR]

Double- blind period: Weeks 0–52 SFE: Weeks 52–156

CZP
200 mg Q2W
(n=159)
PY=144.4

Placebo
(n=158)
PY=93.3

CZP
200 mg Q2W
(n=120)
PY=232.0

Placebo→CZP 
200 mg Q2W
(n=123)
PY=227.9

All SFE patients
(N=243)
PY=459.8

Any TEAE 120 (75.5) [196.4] 101 (63.9) [208.6] 73 (60.8) [54.5] 76 (61.8) [60.2] 149 (61.3) [57.3]

Severe TEAEs 5 (3.1) 4 (2.5) 4 (3.3) [1.8] 5 (4.1) [2.2] 9 (3.7)

Subject discontinuations due to TEAEs 3 (1.9) 3 (1.9) 1 (0.8) [0.4] 4 (3.3) [1.8] 5 (2.1)

Permanent withdrawal of study medication due to 
TEAEs

3 (1.9) [2.1] 3 (1.9) [3.2] 1 (0.8) [0.4] 5 (4.1) [2.2] 6 (2.5) [1.3]

Drug- related TEAEs 48 (30.2) 23 (14.6) 13 (10.8) [6.0] 23 (18.7) [11.4] 36 (14.8)

Serious TEAEs 8 (5.0) [5.6] 4 (2.5) [4.4] 6 (5.0) [2.7] 9 (7.3) [4.1] 15 (6.2) [3.3]

Deaths 0 0 0 0 0

TEAEs of interest

  Opportunistic infections 0 0 1 (0.8) [0.4] 2 (1.6) [0.9] 3 (1.2) [0.7]

  Hepatic events 9 (5.7) [6.5] 4 (2.5) [4.4] 1 (0.8) [0.4] 1 (0.8) [0.4] 2 (0.8) [0.4]

  Hypersensitivity and anaphylactic events 0 0 0 1 (0.8) [0.4] 1 (0.4) [0.2]

  Malignancies (including lymphoma) 2 (1.3) [1.4] 1 (0.6) [1.1] 0 0 0

  Serious cardiovascular events 0 0 0 0 0

  Haematopoietic cytopenia 0 0 0 0 0

  Serious bleeding events 0 0 0 0 0

  Demyelinating- like disorders 0 0 0 0 0

Frequently reported TEAEs*

  Nasopharyngitis 21 (13.2) [16.0] 13 (8.2) [14.9] 18 (15.0) 8 (6.5) 26 (10.7) [6.0]

  Upper respiratory tract infection 30 (18.9) [23.6] 16 (10.1) [18.8] 14 (11.7) 7 (5.7) 21 (8.6) [4.8]

  Tonsilitis 7 (4.4) [5.0] 2 (1.3) [2.2] 6 (5.0) 6 (4.9) 12 (4.9) [2.7]

  Bronchitis 8 (5.0) [5.8] 5 (3.2) [5.4] 5 (4.2) 5 (4.1) 10 (4.1) [2.2]

  Headache 11 (6.9) [7.9] 7 (4.4) [7.8] 4 (3.3) 5 (4.1) 9 (3.7) [2.0]

  Arthralgia 9 (5.7) [6.4] 10 (6.3) [11.2] 3 (2.5) 3 (2.4) 6 (2.5) [1.3]

  Axial spondyloarthritis† 11 (6.9) [7.9] 12 (7.6) [13.1] 4 (3.3) 1 (0.8) 5 (2.1) [1.1]

  Diarrhoea 8 (5.0) [5.7] 10 (6.3) [11.3] 1 (0.8) 3 (2.4) 4 (1.6) [0.9]

  Increased blood creatine phosphokinase 8 (5.0) [5.7] 4 (2.5) [4.5] 1 (0.8) 2 (1.6) 3 (1.2) [0.7]

  Cough 6 (3.8) [4.2] 8 (5.1) [8.9] 1 (0.8) 2 (1.6) 3 (1.2) [0.7]

Extra musculoskeletal manifestations

  Uveitis 5 (3.1) [3.5] 11 (7.0) [12.2] 5 (4.2) 2 (1.6) 7 (2.9) [1.5]

  IBD‡ 0 0 2 (1.7) 0 2 (0.8) [0.4]

  Psoriasis 3 (1.9) [2.1] 1 (0.6) [1.1] 1 (0.8) 0 1 (0.4) [0.2]

Candida infections 1 (0.6) [0.7] 0 0 1 (0.8) 1 (0.4) [0.2]

  Oral candidiasis 0 0 0 1 (0.8) 1 (0.4) [0.2]

  Vulvovaginal candidiasis 1 (0.6) [0.7] 0 0 0 0

For weeks 0–52, data are reported for double- blind safety set (N=317), and for Weeks 52–156 for the SFE safety set (N=243). Data are reported by number of 
patients, as a percentage of the total number of patients in each randomisation group and by EAIRs.
*Frequently reported TEAEs are those reported in ≥5% of patients in any randomisation group shown.
†A TEAE of axial spondyloarthritis was recorded upon exacerbation or worsening of axial spondyloarthritis and the symptoms therein.
‡IBD TEAEs were obtained from the ‘Colitis (excl. infective)’ high level term.
CZP, certolizumab pegol; EAIR, exposure- adjusted incidence rate per 100 patient years; IBD, inflammatory bowel disease; Q2W, every 2 weeks; SFE, safety follow- 
up extension; TEAE, treatment- emergent adverse event.
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patients, four (including the two cases of tuberculosis 
and one each of chronic tonsilitis and erythema multi-
forme) were judged to be treatment- related by the study 
investigators. Incidence of TEAEs for patients receiving 
additional background medication during the SFE are 
given in online supplemental table 3.

During the SFE, seven patients were recorded as 
having uveitis in total, including two cases of uveitis 
which required hospitalisation as per the clinical prac-
tice in the countries in which these cases were reported 
(Poland and Russia), giving an EAIR of 1.5 (0.4 for the 
serious TEAEs). Hospitalisation of these patients was 
not due to the nature of the uveitis recorded; however, 

as hospitalisation occurred, this required the classifica-
tion of these cases as serious TEAEs (as per the study 
protocol). Of the seven patients with uveitis, five had 
history of the condition. Two patients were recorded 
as having inflammatory bowel disease (IBD) and one 
patient was recorded as having psoriasis, giving EAIRs 
of 0.4 and 0.2, respectively. Of the two patients recorded 
as having IBD during the SFE, one had no history but 
reported ongoing ‘irritable bowel syndrome’; the other 
patient reported prior history of IBD. The patient experi-
encing psoriasis had no history of the condition.

Opportunistic infections occurred in three patients 
with an EAIR of 0.7 during the SFE across all patients. 

Table 3 Serious TEAEs reported during the safety follow- up extension

n (%) [EAIR]

Double- blind period: Weeks 0–52 SFE: Weeks 52–156

CZP 200 mg Q2W
(n=159)
PY=144.4

Placebo
(n=158)
PY=93.3

All SFE patients
(N=243)
PY=459.8

Serious TEAE 8 (5.0) [5.6] 4 (2.5) [4.4] 15 (6.2) [3.3]

  Glaucoma 1 (0.6) [0.7] 0 0

  Diarrhoea 1 (0.6) [0.7] 0 0

  Neuroborreliosis 1 (0.6) [0.7] 0 0

  Malignant melanoma 1 (0.6) [0.7] 0 0

  Ovarian cyst ruptured 1 (0.6) [0.7] 0 0

  Ovarian enlargement* 1 (0.6) [0.7] 0 0

  Pharyngeal oedema 1 (0.6) [0.7] 0 0

  Tooth extraction 1 (0.6) [0.7] 0 0

  Deep vein thrombosis 1 (0.6) [0.7] 0 0

  Sarcoidosis* 0 1 (0.6) [1.1] 0

  Malignant melanoma stage I 0 1 (0.6) [1.1] 0

  Uterine leiomyoma 0 1 (0.6) [1.1] 1 (0.4) [0.2]

  Abortion spontaneous 0 1 (0.6) [1.1] 0

  Uveitis 0 0 2 (0.8) [0.4]

  Pancreatitis 0 0 1 (0.4) [0.2]

  Gastrointestinal obstruction 0 0 1 (0.4) [0.2]

  Inguinal hernia 0 0 1 (0.4) [0.2]

  Cholelithiasis 0 0 1 (0.4) [0.2]

  Encephalitis 0 0 1 (0.4) [0.2]

  Gastroenteritis rotavirus 0 0 1 (0.4) [0.2]

  Tuberculosis† 0 0 2 (0.8) [0.4]

  Chronic tonsillitis* 0 0 1 (0.4) [0.2]

  Obesity 0 0 1 (0.4) [0.2]

  Spinal pain 0 0 1 (0.4) [0.2]

  Cervical polyp 0 0 1 (0.4) [0.2]

  Erythema multiforme* 0 0 1 (0.4) [0.2]

  Hypersensitivity vasculitis 0 0 1 (0.4) [0.2]

  Cholecystectomy 0 0 1 (0.4) [0.2]

  Hypertension 0 0 1 (0.4) [0.2]

*Of the serious TEAEs reported during the study, those noted here were deemed to be related to CZP by the study investigators.
†Tuberculosis incidences were obtained from the ‘tuberculosis’ high level term and includes one incidence reported as pulmonary tuberculosis.
CZP, certolizumab pegol; EAIR, exposure- adjusted incidence rate per 100 patient years; Q2W, every 2 weeks; SFE, safety follow- up extension; 
TEAE, treatment- emergent adverse event.

https://dx.doi.org/10.1136/rmdopen-2021-002138
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These three events included one case of herpes zoster 
and two of tuberculosis. The latter two patients were with-
drawn from study treatment and referred to an appro-
priate tuberculosis specialist as per the study protocol. 
One patient experienced a Candida infection (oral candi-
diasis) during the SFE, with an EAIR of 0.2.

Two patients experienced a TEAE of increased alanine 
aminotransferase levels (≥3 times the upper limit of 
normal) during the SFE (accounting for the two reported 
hepatic events). There were also two hypersensitivity 
reactions which occurred in a single patient. No malig-
nancies, serious cardiovascular events, haematopoietic 
cytopenia, serious bleeding events or demyelinating- like 
disorders were reported during the SFE.

The most frequently reported TEAEs (≥5% of patients 
in any randomisation group; table 2) during the SFE 
period were nasopharyngitis (EAIR: 6.0), upper respi-
ratory tract infections (EAIR: 4.8), tonsilitis (EAIR: 2.7) 
and bronchitis (EAIR: 2.2). No deaths were reported, 
and no new safety signals were identified during the SFE 
compared with the previous study report.11

Clinical outcomes
Mean scores for the group of patients initially randomised 
to receive CZP showed numerical decreases, indicative 
of clinical improvements, in all reported continuous 
outcomes at Week 52. The clinical outcomes achieved at 
Week 52 were maintained to Week 156; however, BASFI 
scores were observed to further decrease from 2.3 to 1.9 
in Weeks 52–156 for this arm (OC data; figure 2).

Numerical decreases were observed at Week 52 in all 
reported continuous clinical measures for the group of 
patients initially randomised to placebo (including those who 
received open- label CZP during the double- blind phase). At 
Week 156, additional decreases in these scores were observed 
and aligned with those reported for the group of patients 
randomised to CZP (OC data). ASQoL scores followed this 
trend and were comparable between groups at Week 156 
(CZP- randomised: 0.21; placebo- randomised: 0.25).

Mean SPARCC MRI SI joint inflammation scores (OC) 
for the CZP- randomised group (baseline: 7.6; Week 52: 
1.7) showed a numerical decrease at Week 52; however, the 
placebo- randomised group did not show any substantial 
change from Week 0 (8.8) to Week 52 (7.8). At Week 156, 
the mean SPARCC MRI SI joint inflammation score for the 
group of patients initially randomised to CZP remained low 
(2.4) and, for the group initially randomised to placebo, it 
had decreased to a similar level (1.7).

The percentage of CZP- randomised patients achieving 
ASAS40 and BASDAI50 showed small decreases at Week 
156 when applying NRI; however, OC data for these 
measures showed that a similar percentage of CZP- 
randomised and placebo- randomised patients achieved 
these outcomes at Week 156 (figure 3). ASDAS- MI 
showed numerical decreases in the percentage of CZP- 
randomised patients achieving this threshold at Week 
156 for both OC and NRI data.

The proportion of patients with ASDAS low disease 
activity (LDA; including those with inactive disease [ID]) 

Figure 2 Continuous measures of clinical outcomes reported up to Week 156 (OC). aASQoL measured on a scale of 0–1. 
Mean values for clinical outcomes at Week 0, 52 and 156 using OC analysis. ASDAS, Ankylosing Spondylitis Disease Activity 
Score; ASQoL, Ankylosing Spondylitis Quality of Life; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath 
Ankylosing Spondylitis Functional Index; CZP, certolizumab pegol; OC, observed case; PGADA, Patients Global Assessment of 
Disease Activity; Q2W, every 2 weeks; SI, sacroiliac; SPARCC, SpondyloArthritis Research Consortium of Canada.
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was higher for the CZP- randomised group (81/120 
[67.5%]) than the placebo- randomised group (65/123 
[52.8%]) at Week 52. At Week 156, these proportions 
were similar between the two groups (CZP: 66/95 
[69.5%]; placebo: 67/99 [67.7%]).

The proportion of patients with ASDAS- LDA 
(ASDAS ≥1.3–<2.1) at Week 52 was slightly higher in 
the CZP- randomised group (40/120 [33.3%]) than 
placebo- randomised group (31/123 [25.2%]); however, 
these were similar at Week 156 (CZP: 28/95 [29.5%]; 

Figure 3 The proportion of patients achieving ASDAS- MI, ASAS40, BASDAI50 (OC and NRI). ASAS40, Assessment of 
SpondyloArthritis international Society ≥40% improvement; ASDAS: Ankylosing Spondylitis Disease Activity Score; ASDAS- 
MI, Ankylosing Spondylitis Disease Activity Score Major Improvement (reduction of ≥2 units from baseline); BASDAI50, Bath 
Ankylosing Spondylitis Disease Activity Index ≥50% improvement; CZP, certolizumab pegol; NRI: non- responder imputation; 
OC, observed case; Q2W, every 2 weeks.

Figure 4 The proportion of patients in each ASDAS disease state (OC). ASDAS scores used to assign disease activity were 
as follows: vHDA: >3.5; HDA: ≥2.1–≤3.5; LDA: ≥1.3–<2.1; ID: <1.3. ASDAS, Ankylosing Spondylitis Disease Activity Score; CZP, 
certolizumab pegol; HDA, high disease activity; ID, inactive disease; LDA, low disease activity; OC, observed case; Q2W, every 
2 weeks; vHDA, very high disease activity.
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placebo: 30/99 [30.3%]) (OC data; figure 4). At Week 
52, ASDAS- ID (ASDAS <1.3) was observed in 41/120 
(34.2%) CZP- randomised patients and 34/123 (27.6%) 
placebo- randomised patients. Both groups showed 
numerical increases in the percentage of patients 
achieving ID at Week 156 (CZP: 38/95 [40.0%]; placebo: 
37/99 [37.4%]).

DISCUSSION
This SFE study allowed the evaluation of the long- term 
safety and clinical response in patients with nr- axSpA and 
with objective signs of inflammation, treated with CZP for 
up to 3 years. Data pertaining to TEAEs were obtained 
in a systematic and consistent manner, providing the 
opportunity to identify any potential new safety signals 
which may have presented with cumulative CZP expo-
sure; the recording of these data in this way represents 
a strength of this study. An additional strength was in 
the assessment of stringent measures of disease activity, 
including ASDAS- ID, ASDAS- MI and ASAS40 responses. 
The responses to these measures provide evidence to 
support the sustained effect of CZP treatment at 3 years.

An important consideration when interpreting the 
findings of the C- axSpAnd SFE is that approximately 15% 
of the patients who completed the initial 52- week double- 
blind period did not enter the 2- year SFE. Comparable 
baseline characteristics were observed between patients 
entering the SFE and those who did not. Minor differ-
ences were reported in the mean symptom duration and 
time since diagnosis, with both appearing greater for 
those not entering the SFE. This may present a limitation 
should these patients be less responsive to treatment; 
however, this includes a number of patients who were 
not offered the option to enter the SFE for administra-
tive reasons. Therefore, it is not possible to associate all 
patient discontinuations with treatment response for the 
SFE. As such, all of the reported results should be inter-
preted within this context.

The safety profile was consistent with both that of the 
52- week double- blind period and previous clinical trial 
data for patients with axSpA, treated with CZP.6 7 11 19 20 
The most common TEAE reported during the SFE was 
nasopharyngitis in 26 patients, followed by upper respi-
ratory tract infections in 21 patients. These outcomes 
are consistent with infections commonly reported as the 
most frequent TEAE for patients with nr- axSpA treated 
with TNFi.14 21–23

As with the safety data, the reported clinical outcomes 
were consistent with previous clinical trial data, including 
those reported in the RAPID- axSpA and C- OPTIMISE 
studies.5 6 11 20 Of particular importance, and a further 
strength of this study, was the use of centrally read MRI to 
assess SPARCC MRI SI joint inflammation scores at Weeks 
52 and 156. These objective assessments of inflamma-
tion revealed a numerical decrease in mean score from 
baseline to Week 52 for the group of patients initially 
randomised to CZP (from 7.6 to 1.7); at Week 156 this 

score (2.4) remained substantially lower than that at 
baseline. Furthermore, the mean SPARCC MRI SI joint 
inflammation scores for the group of patients initially 
randomised to placebo were similar at Weeks 0 and 52; 
however, at Week 156, the mean score had decreased 
in line with that for the CZP- randomised group. These 
results indicate the sustained reduction of disease activity, 
as measured by MRI, with CZP treatment for up to 3 years.

A noteworthy finding was that the percentage of patients 
achieving ASDAS- MI showed numerical decreases in both 
OC and NRI data at Week 156 (compared with Week 52), 
reflecting the disadvantage of a dichotomous response 
measure. The result is in contrast to the sustained clin-
ical outcomes observed at Week 156 (for the group 
initially randomised to CZP) and the observed increase 
in percentage of patients in ASDAS ID and LDA, which 
is of increased importance as this is a recommended goal 
for treatment of patients with nr- axSpA.3 4

Although clinical outcomes at Week 156 were sustained 
from Week 52, no assessments were made in the inter-
vening period, and therefore comparison of these two 
data points does not allow inference of clinical improve-
ments at additional time points throughout the SFE. 
Despite this, clinical outcomes at Week 156 do suggest 
that efficacy after 1 year was sustained at 3 years in patients 
who continued CZP treatment. Furthermore, most data 
are primarily presented as OC, which is a limitation of 
the study. As reporting of observed data may overestimate 
clinical outcomes, we also reported the more conserva-
tive NRI method for dichotomous outcomes, as recom-
mended in the guidelines for the reporting of clinical 
trial extension studies.24 A further limitation of this study 
encompasses the unusually long placebo- controlled 
period of 52 weeks, which may have influenced patients’ 
decision to participate. In addition, the results may not 
be generalisable to the general population of patients 
with nr- axSpA due to the initial inclusion criteria of 
C- axSpAnd.

The treatment landscape across the axSpA spectrum 
consists of both TNFi and interleukin (IL)- 17 inhibitors, 
both of which are recommended and have demonstrated 
efficacy and tolerability for patients with radiographic 
and nr- axSpA.4 25 CZP is a treatment option which has 
been evaluated in both patient cohorts and the long- 
term tolerability and clinical outcomes are demonstrated 
here for those with nr- axSpA and objective signs of 
inflammation.

In conclusion, no new safety signals were observed 
during the 2- year SFE and the safety profile was consistent 
with previous clinical trial data from CZP in axSpA.5–7 11 20 
Furthermore, reduced disease activity, improved patient 
function and quality of life achieved in the first year of 
CZP treatment were observed to be sustained at 3 years 
after a further 2 years of CZP treatment. Overall, our 
findings support long- term CZP treatment as a suitable 
option for patients with nr- axSpA and objective signs of 
inflammation.
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