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Abstract

Objectives. The efficacy and safety of certolizumab pegol (CZP), an Fc-free, PEGylated anti-TNF, in axial

spondyloarthritis (axSpA) has been established in clinical trial settings. We report CZP effectiveness and safety

in European clinical practice in patients with axSpA, including radiographic (r-) and non-radiographic (nr-)

axSpA.

Methods. CIMAX (NCT02354105), a European non-interventional multicentre prospective study, observed CZP

treatment response and safety over 12 months in a real-world axSpA cohort. The primary outcome was change

from baseline in BASDAI to week 52, with additional outcomes pertaining to effectiveness and safety. Patients who

received �1 dose CZP were followed up for adverse events, and those with baseline and �1 post-baseline

BASDAI assessment were included in effectiveness analyses.

Results. A total of 672 patients (r-axSpA: 469; nr-axSpA: 201; unconfirmed diagnosis: 2) from 101 sites received

�1 dose of CZP, of whom 564 (r-axSpA: 384; nr-axSpA: 179; unconfirmed: 1) were included in the effectiveness

analyses. The mean baseline BASDAI was 6.1 in the overall axSpA population and r-axSpA and nr-axSpA subpo-

pulations. At week 52, the mean (S.D.) change in BASDAI was �2.9 (2.3; n¼439); for r-axSpA and nr-axSpA, it was

�2.9 (2.2; n¼ 301) and �2.8 (2.4; n¼ 137), respectively (P <0.0001 for all). Similar improvements were seen across

other axSpA disease measures. In total, 37.9% (255/672) patients experienced adverse events, and 1.8% (12/672)

experienced �1 serious adverse events.

Conclusion. Improvements observed in signs and symptoms of axSpA following one year of CZP treatment in

real-world clinical practice were similar to those from previous randomized clinical trials, with no new safety

concerns.
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Rheumatology key messages

. This was a prospective, non-interventional European study of certolizumab pegol for treatment of axial
spondyloarthritis.

. Over one year, patients newly prescribed certolizumab pegol experienced substantial improvements in symp-
toms of disease.

. Effectiveness and safety outcomes from real-world clinical practice were comparable to those from clinical
trials.
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Introduction

Axial spondyloarthritis (axSpA) is a chronic inflammatory

disease, predominantly affecting the axial skeleton and

entheses. It includes patients with radiographic disease

(r-axSpA, also known as ankylosing spondylitis) who

have definitive structural damage to the sacroiliac joints

on X-ray, normally fulfilling modified New York (mNY)

classification criteria [1]; and those with non-

radiographic disease (nr-axSpA) in which there are no

definitive signs of sacroiliac joint damage on convention-

al radiographs, but inflammation is often present [1–3].

The main signs and symptoms of axSpA include

chronic back pain, which is often inflammatory in nature,

morning stiffness, and fatigue, with many patients also

showing signs of spinal damage [4]. These symptoms

can have a substantial impact on patients’ mobility and

function, resulting in reduced quality of life and product-

ivity [5, 6]. The condition is also associated with a num-

ber of extra-articular (acute anterior uveitis, psoriasis

and inflammatory bowel disease) and peripheral mani-

festations (arthritis, enthesitis and dactylitis), which fur-

ther increase the burden of disease [7].

Initial recommendations for management of axSpA in-

clude regular exercise and smoking cessation, followed

by first-line treatment with NSAIDs and physical therapy

[8]. While NSAIDs are effective at treating the major

symptoms of disease (pain, stiffness), many patients ex-

perience intolerance or inadequate response to these

medications. For patients with active disease despite

first-line treatment, tumour necrosis factor inhibitors

(anti-TNFs) can be effective treatment options [9]. The

anti-TNF certolizumab pegol (CZP) has demonstrated

long-term efficacy and safety in patients with axSpA in

clinical trial settings [10–13]. However, there is a paucity

of real-world data on anti-TNF efficacy in patients

across the axSpA spectrum, including both r-axSpA and

nr-axSpA.

Here, we report results from CIMAX, the first large,

non-interventional European study designed to assess

the effectiveness and safety of CZP treatment in

patients with axSpA in real-world clinical practice.

Methods

Study design

CIMAX/AS0002 (NCT02354105) was a multicentre, pro-

spective, non-interventional European cohort study in

patients with axSpA who were newly prescribed CZP as

part of routine clinical care. The study was conducted in

six countries (Belgium, Germany, Greece, Italy, Spain

and the UK), across 101 sites between 12 January 2015

and 9 March 2018. The decision to treat with CZP was

made by the treating physician, independent of study

participation, during the regular course of practice

according to local regulations or guidelines, and was

based on the patient’s disease status and clinical diag-

nosis. CZP dose and administration schedule were

made according to the Summary of Product

Characteristics (SmPC) [14].

All examinations and investigations such as X-ray or

MRI were performed by the treating physician as part of

routine care. There were four data collection points (vis-

its), occurring at week 0 (comprising days 1–7, where

day 1 was the date of first study medication administra-

tion), and approximately week 12 (week 6 through 16),

week 24 (17 through 40), and week 52 (41 through 64).

No study visits were scheduled according to the study’s

observational plan; all data were collected during routine

clinical visits scheduled by the treating physician and

patient.

In Belgium, Greece and the UK, the study was

reviewed by an Independent Ethics Committee; in

Spain, Italy and Germany, it was reviewed by the nation-

al/regional Regulatory Authority and an Independent

Ethics Committee.

Patients

Eligible patients had a clinical diagnosis of active axSpA

(r-axSpA or nr-axSpA) according to the decision of their

treating physician and had to be newly prescribed CZP

according to local regulations or guidelines. All patients

had to sign a Patient Data Consent Form and could

withdraw from the study at any time. Where possible,

the primary reason for withdrawal was recorded by the

treating physician.

Study assessments

The primary outcome was change from baseline in

BASDAI at week 52 for the overall axSpA population

and for the r-axSpA and nr-axSpA subpopulations.

The following secondary variables were assessed in

the overall population and both subpopulations: change

from baseline in BASDAI at weeks 12 and 24;

Assessment of Spondyloarthritis International Society

(ASAS) 20% and 40% (ASAS20/40) response at weeks

12, 24 and 52; change from baseline in Bath Ankylosing

Spondylitis Functional Index (BASFI) at weeks 12, 24

and 52; change from baseline in Patient’s Global

Assessment of Disease Activity (PtGADA) at weeks 12,

24 and 52.

Additional effectiveness variables reported for week

52 include: Ankylosing Spondylitis Disease Activity

Score (ASDAS, calculated with CRP or, if unavailable,

ESR), total back pain, Physician’s Global Assessment of

Disease Activity (PhGADA), concomitant intake of con-

ventional synthetic disease-modifying anti-rheumatic

drugs (csDMARDs) and NSAIDs, and presence of per-

ipheral manifestations (arthritis and enthesitis). In add-

ition, according to the ASAS/EULAR recommendations

[8], the following post-hoc analyses were conducted: the

proportions of patients achieving BASDAI <4, BASDAI

reduction of �2.0 from baseline, ASDAS clinically im-

portant improvement (ASDAS-CII; reduction of �1.1

from baseline), ASDAS-inactive disease (ASDAS-ID;
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ASDAS <1.3) and ASDAS <2.1 (includes ASDAS-low

disease and ASDAS-ID).

Post-hoc analyses of primary and secondary efficacy

variables were conducted for patients stratified by prior

anti-TNF exposure (naı̈ve vs pretreated) and country.

Adverse events (AEs) were recorded at each study

visit by the treating physician and reported using an AE

report form for non-interventional studies. All AEs occur-

ring during the study were summarized according to the

Medical Dictionary for Regulatory Activities (MedDRAVR ).

Statistical analysis

For sample size calculation, a mean (S.D.) change from

baseline in BASDAI of �3.0 (2.25) was assumed, based

on previously reported results from the RAPID-axSpA

study [11]. To obtain a maximum extension of the two-

sided 95% CI for change from baseline in BASDAI, a

total of 152 nr-axSpA patients and 390 r-axSpA patients

was required. Assuming an approximate attrition rate of

20%, a total sample size of 678 patients was planned.

Patients who received �1 dose CZP were followed up

for AEs and included in the Safety Set; those with base-

line and �1 post-baseline BASDAI assessment formed

the Full Analysis Set (FAS) and were included in the ef-

fectiveness analyses. For inclusion in the FAS, patients

had to have a baseline BASDAI assessment within a

predefined window (up to 30 days before or 10 days

after the first dose of CZP).

The primary variable, change from baseline in BASDAI

at week 52, was analysed using descriptive statistics for

the overall population and both r-axSpA and nr-axSpA

subpopulations. Categorical variables are reported as

the percentage of responders (with 95% CIs for second-

ary effectiveness variables), and continuous variables

are reported as mean (S.D.). Hypothesis testing for the

primary variable was performed using the Student’s t

test.

All id="344" outcomes are reported using either

observed case analysis (with no imputation for missing

data) or multiple imputation (MI), in which categorical

age (�/>45 years), subgroup (r-axSpA or nr-axSpA) and

prior anti-TNF exposure (naı̈ve or pretreated) were

specified as covariates. For the MI analysis, missing

data were assumed to be missing at random. Imputed

data are reported for week 52 only. When calculating

ASDAS (including ASDAS improvement and disease

states) using MI, if the CRP value was missing, the

observed ESR value was used; if neither were available,

imputed CRP values were used.

Statistical analyses were performed using SASVR (SAS-

Institute, Cary, NC, USA) Version 9.2.

Results

Patient disposition and baseline characteristics

Of 682 enrolled patients, 672 received �1 dose of CZP

and were included in the safety analyses (Safety Set);

this included 469 patients with r-axSpA and 201 with

nr-axSpA (two patients did not have a confirmed diag-

nosis of r- or nr-axSpA). Of these patients, 564

(r-axSpA: 384; nr-axSpA: 179; one unconfirmed diagno-

sis) had a baseline and �1 post-baseline BASDAI as-

sessment and were included in the effectiveness

analyses (FAS) (Fig. 1 and Fig. S1, available at

Rheumatology online). The mean (S.D.) study duration in

the Safety Set was 311.9 (112.3) days [r-axSpA: 312.9

(114.3); nr-axSpA: 310.8 (106.1)].

Baseline characteristics, including disease activity,

were comparable between r-axSpA and nr-axSpA

patients, although, as expected, in the r-axSpA popula-

tion there was a higher proportion of males (59.9% vs

47.5%) and longer mean time since diagnosis (5.1 vs

1.9 years) (Table 1). In total, 82.4% (554/672) of patients

were also classified as having axSpA using the ASAS

classification criteria. Two patients with an unconfirmed

diagnosis of r-axSpA or nr-axSpA were included in the

overall population (one of whom was included in the

FAS). Baseline characteristics were also similar between

study completers and non-completers, although a larger

proportion of females discontinued the study

(Supplementary Table S1, available at Rheumatology

online).

Primary variable

At week 52, for the 439/564 patients who completed the

week 52 visit, there was a mean (S.D.) change from

baseline in BASDAI of –2.9 (2.3) in the overall axSpA

population. Similar improvements were observed in r-

axSpA and nr-axSpA patients, who demonstrated a

mean (S.D.) change of –2.9 (2.2; n¼ 301) and –2.8 (2.4;

n¼137), respectively (Fig. 2a). Similar changes were

observed when missing values were imputed (MI), with

a change from baseline of –2.6 (2.4) in the overall popu-

lation, and –2.7 (2.3) and –2.6 (2.5) in the r-axSpA and

nr-axSpA subpopulations.

Reductions in BASDAI scores were seen as early as

the first visit (week 12), with further improvements at

weeks 24 and 52 in the overall population and both sub-

populations (Fig. 2a). The mean (S.D.) changes from

baseline for weeks 12 and 24 in the overall axSpA popu-

lation were –2.2 (2.1) and –2.5 (2.2), respectively; similar

changes were observed in the r-axSpA [–2.2 (2.0) and

–2.5 (2.2)] and nr-axSpA subpopulations [–2.2 (2.2) and

–2.5 (2.3)].

In the overall axSpA population, all six items of the

BASDAI improved to a similar degree at weeks 12, 24

and 52 (Fig. 2b), including components assessing pain,

morning stiffness and fatigue.

Secondary and additional variables

There were overall improvements in secondary variables,

including ASAS20 and ASAS40 responses (Fig. 3),

BASFI and PtGADA (Table 2) at week 52. ASAS20 was

achieved by 69.7% of patients (r-axSpA: 72.3%; nr-

axSpA: 64.3%) and ASAS40 by 50.5% (r-axSpA: 51.5%;

nr-axSpA: 48.4%). At week 52, the mean (S.D.) change
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from baseline in BASFI was –2.2 (2.5) in the overall

population, and –2.2 (2.4) and –2.1 (2.6) in the r-axSpA

and nr-axSpA subpopulations, respectively. For

PhGADA, the mean (S.D.) change from baseline at week

52 was –4.1 (2.4) in the overall population, with the

same response observed in the r-axSpA and nr-axSpA

subpopulations.

In addition, patient-reported outcomes, such as

PtGADA and total back pain, and post-hoc analyses of

clinically important outcomes related to disease activity

states, such as achievement of BASDAI<4, ASDAS-ID

or ASDAS< 2.1 (Table 2) showed improvements at week

52 (Table 2). During the 1-year observational period, the

proportion of patients with ASDAS-ID increased from

0.8% at baseline to 24.5% at week 52, while the pro-

portion with ASDAS< 2.1 increased from 4.3% to

57.5%; responses were similar between r-axSpA and

nr-axSpA (Fig. 3c).

At baseline, peripheral arthritis was recorded in

22.5% (127/564) of the overall population, and in

22.1% (85/384) and 23.5% (42/179) of the r-axSpA and

nr-axSpA subpopulations, respectively. By week 52,

peripheral arthritis was present in 6.0% (34/564), 7.0%

(27/384) and 3.9% (7/179) of patients, respectively.

There were similar trends in the improvement of enthe-

sitis: at baseline, enthesitis was present in 17.0%

(96/564), 15.1% (58/384) and 20.7% (37/179) patients

in the overall, r-axSpA and nr-axSpA populations, re-

spectively; by week 52, enthesitis was recorded in

4.4% (25/564), 2.9% (11/384) and 7.3% (13/179) of

patients, respectively.

The mean (S.D.) BASDAI at baseline for those with and

without prior anti-TNF exposure was 6.1 (1.8) in both

subgroups (n¼165 and n¼399, respectively); at week

52, this had reduced to 3.5 (2.1) in pre-treated patients

(n¼127) and 3.1 (2.2) in anti-TNF naı̈ve patients

FIG. 1 Patient disposition

Enrolled Set
682

Safety Set 
672

Full Analysis Setb

564

Received ≥1 dose CZP

≥1 post-baseline 
BASDAI assessment

Discontinued: 125 (22.2%)
• r-axSpA: 84 (21.9%)
• nr-axSpA: 41 (22.9%)

Primary reasons for 
discontinuation:c

• Adverse event: 18 (3.2%) 
• Lack/loss of efficacy: 67 (11.9%)
• Lost to follow-up: 10 (1.8%)
• Consent withdrawn: 5 (0.9%)
• Other: 25 (4.4%)

Completed Week 12
558 (98.9%)

Completed Week 24
495 (87.8%)

Completed Week 52
443 (78.5%)

Completed study
439 (77.8%)

r-axSpA nr-axSpA

476 201

201469

384 179

Overall populationa

381 
(99.2%)

334 
(87.0%)

303 
(78.9%)

176 
(98.3%)

160
(89.4%)

139
(77.7%)

300 
(78.1%)

138
(77.1%)

aThe overall population included patients with an unconfirmed diagnosis of r-axSpA or nr-axSpA. bFor inclusion in the

Full Analysis Set, patients had to have a baseline BASDAI assessment within a predefined window (up to 30 days be-

fore or 10 days after the first dose of CZP). cPatients may have had multiple reasons for discontinuation. axSpA: axial

spondyloarthritis; CZP: certolizumab pegol; nr-axSpA: non-radiographic axSpA; r-axSpA: radiographic axSpA
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(n¼312), representing a mean change of �2.6 and

�3.0, respectively. At week 52, 68.0% (68/100) and

74.6% (141/189) of pre-treated vs anti-TNF naı̈ve

patients achieved an ASAS20 response; the proportions

achieving an ASAS40 response were 45.0% (45/100)

and 55.0% (105/191), respectively.

Improvements in disease activity outcomes stratified

by country were similar to that in the overall population,

with slightly better improvements observed amongst

patients in Greece for ASDAS-CII, ASDAS-MI and

ASAS20/40 responses (Supplementary Table S2, avail-

able at Rheumatology online).

Safety

Overall, 37.9% (255/672) patients experienced �1 AE,

and 6.3% (42/672) experienced a serious AE (Table 3).

Drug withdrawal due to AEs occurred in 20.5% (138/

672) patients.

Serious AEs included one malignancy, three serious

cardiovascular events and 15 serious infections (eight in

r-axSpA and seven in nr-axSpA patients). No specific

patterns of infection were observed, and there were no

reported cases of tuberculosis.

Two of the 15 cases of serious infection were

assessed as related to CZP by the respective treating

physicians. One patient experienced sepsis following

knee replacement surgery 298 days after the first dose

of CZP. The patient had a history of local infection in

the left knee, which was assessed as CZP-related, and

which worsened leading to sepsis. CZP was withdrawn

and the event resolved 84 days after onset. In the se-

cond case, a patient experienced liver abscess and sep-

sis 103 days after the first dose of CZP. The liver

abscess, though not the sepsis, was assessed as

related to CZP by the treating physician. CZP treatment

was consequently interrupted in this patient.

In addition, there were three opportunistic infections,

assessed as related to CZP by the treating physician,

which included two cases of oral herpes and one case of

ophthalmic herpes zoster, none of which were serious.

Drug interruption was undertaken in one oral herpes case

and in the ophthalmic herpes zoster case; CZP treatment

was continued in the other oral herpes case.

TABLE 1 Baseline characteristics (Safety Set)

Overall axSpA (n 5 672) r-axSpA (n 5 469) nr-axSpA (n 5 201)

Age (years)

Mean (S.D.) 43.9 (12.7) 45.1 (12.8) 41.2 (11.8)
Median (range) 44.0 (18–79) 45.0 (18–79) 40.0 (19–71)

Female, n (%) 287 (42.7) 177 (37.7) 108 (53.7)

Time since diagnosis (years)
Mean (S.D.) 4.1 (6.7) 5.1 (7.6) 1.9 (3.2)

Median (range) 1.3 (0–56) 2.2 (0–56) 0.8 (0–25)
Prior anti-TNF use, n (%) 180 (26.8) 143 (30.5) 35 (17.4)
Number of prior anti-TNFs, n (%)

Naı̈ve 492 (73.2) 326 (69.5) 166 (82.6)
1 114 (17.0) 90 (19.2) 23 (11.4)

2 45 (6.7) 36 (7.7) 8 (4.0)
>2 21 (3.1) 17 (3.6) 4 (2.0)

BASDAI, mean (S.D.) 6.1 (1.8) 6.1 (1.8) 6.2 (1.7)

BASFI, mean (S.D.) 5.3 (2.4) 5.4 (2.4) 5.1 (2.3)
ASDAS, mean (S.D.) 3.6 (0.9) 3.6 (1.0) 3.4 (0.9)

Total back pain, mean (S.D.) 6.7 (2.2) 6.8 (2.2) 6.6 (2.4)
CRP (mg/l), geometric mean 6.97 7.70 5.55
CRP level, n (%):

�15 mg/l 385 (57.3) 251 (53.5) 134 (66.7)
>15 mg/ l 158 (23.5) 120 (25.6) 37 (18.4)

Missing 129 (19.2) 98 (20.9) 30 (14.9)

ESR (mm/h), geometric mean 15.92 16.75 14.34
History of EAMs, n (%)

Uveitis 92 (13.7) 68 (14.5) 23 (11.4)
Inflammatory bowel disease 41 (6.1) 34 (7.2) 7 (3.5)
Psoriasis 64 (9.5) 46 (9.8) 18 (9.0)

History of peripheral manifestations, n (%)
Peripheral arthritis 210 (31.3) 140 (29.9) 69 (34.3)

Enthesitis 149 (22.2) 92 (19.6) 56 (27.9)
Dactylitis 26 (3.9) 11 (2.3) 15 (7.5)

Safety Set. axSpA: axial spondyloarthritis; ASDAS: Ankylosing Spondylitis Disease Activity Score; axSpA: axial spondyloar-
thritis; EAM: extra-articular manifestation; nr-axSpA: non-radiographic axSpA; r-axSpA: radiographic axSpA.
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Five other serious AEs were assessed as related to

CZP by the treating physicians. This included one case

of basal cell carcinoma, one of anaphylactic shock and

three of pustular psoriasis, all of which occurred in r-

axSpA patients. Except in the patient with basal cell car-

cinoma, CZP was permanently discontinued in all cases.

No deaths were reported during the study.

Discussion

CIMAX is the first observational study to examine the ef-

fectiveness and safety of CZP treatment in patients with

axSpA in routine clinical practice across multiple

European sites. Patients treated with CZP according to

the SmPC showed improvements in the primary vari-

able, change from baseline in BASDAI, and in secondary

and additional effectiveness variables.

Over one year, improvements were observed in both

r- and nr-axSpA patients across multiple measures

assessing various aspects of axSpA, including disease

activity, pain, morning stiffness, fatigue, inflammation

and physical function. In addition, there were reductions

in the numbers of patients with peripheral manifesta-

tions, including arthritis and enthesitis. The improve-

ments in disease activity and signs and symptoms of

disease observed in this study, including BASDAI,

ASDAS and patient-reported outcome measures, were

FIG. 2 Improvements in BASDAI over 52 weeks’ CZP treatment
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(a) BASDAI for overall axSpA and r-axSpA and nr-axSpA subpopulations; (b) breakdown of BASDAI components for

overall axSpA population. Full Analysis Set (n¼ 564). Observed case data. Mean CfB value across all patients with a

week 52 BASDAI assessment is reported. *P <0.0001 (Student’s t test). axSpA: axial spondyloarthritis; CfB: change

from baseline; CZP: certolizumab pegol; nr-axSpA: non-radiographic axSpA; r-axSpA: radiographic axSpA.
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FIG. 3 Responses for key secondary outcomes
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comparable to previous clinical trials of CZP in axSpA

patients [11, 12]. In line with the results from these trials,

patients in CIMAX demonstrated improvements in both

primary and secondary measures after �12 weeks of

CZP treatment, with increasing levels of effectiveness

observed at weeks 24 and 52. Improvements were also

similar to a previous, smaller non-interventional study

examining anti-TNF treatment in 363 r-axSpA and 102

nr-axSpA patients [15].

The BASDAI was used as the primary efficacy variable

[16]. This is a widely validated tool for assessment of

disease activity in axSpA, comprising questions that

evaluate different aspects of disease from the perspec-

tive of the patient. Reductions in all components of the

BASDAI were seen in this study, indicating that patients

experienced improvements in key axSpA symptoms,

including pain, fatigue, morning stiffness and

inflammation.

Current treat-to-target strategies for axSpA recom-

mend remission or low disease activity as the main

goals of treatment [17]. In this study, more than half

(57.5%) of patients achieved an ASDAS <2.1, indicating

low or inactive disease, and 24.5% achieved ASDAS-ID

after one year of treatment. These outcomes were com-

parable to those in RAPID-axSpA clinical trial, in which

�30% of patients achieved ASDAS-ID after 6 months of

CZP treatment, with responses maintained up to 4 years

of treatment [11].

Patients’ baseline characteristics were largely com-

parable to European cohorts such as the German

Spondyloarthritis Inception Cohort (GESPIC) and the

Swiss Clinical Quality Management (SCQM) observation-

al studies, both of which included axSpA patients who

were prospectively followed up over time [15, 18].

However, baseline disease activity according to BASDAI

was higher in the current study (6.1 in both r-axSpA and

nr-axSpA, compared with 4.0 and 3.9 in the GESPIC

study, and 4.8 and 5.1 in the Swiss study), indicating

that patients prescribed CZP in CIMAX had higher dis-

ease activity compared with previous cohorts [15, 18].

However, it is also important to note that �11% of

patients had a BASDAI <4 at baseline. BASDAI >4 is

TABLE 3 Safety outcomes (Safety Set)

MedDRAVR v20.1
System Organ Class
Preferred Term, n (%) [#]

Overall axSpA (n 5 672) r-axSpA (n 5 469) nr-axSpA (n 5 201)

Patient exposure years 663.9 462.5 200.1
Any AE 255 (37.9) [475] 173 (36.9) [317] 80 (39.8) [155]

EAIR, per 100 PY (95% CI) 50.7 (44.7, 57.4) 48.6 (41.7, 56.5) 54.8 (43.4, 68.2)
Drug-related AEs 139 (20.7) [192] 87 (18.6) [123] 50 (24.9) [66]

Drug withdrawal due to AE 138 (20.5) [245] 96 (20.5) [173] 41 (20.4) [70]
Serious AEs 42 (6.3) [53] 29 (6.2) [35] 13 (6.5) [18]

EAIR, per 100 PY (95% CI) 6.6 (4.7, 8.9) 6.5 (4.4, 9.3) 6.8 (3.6, 11.6)

Serious infections and infestations 12 (1.8) [15] 7 (1.5) [8] 5 (2.5) [7]
Opportunistic infections 3 (0.4) [3] 2 (0.4) [2] 1 (0.5) [1]

EAIR, per 100 PY (95% CI) 0.5 (0.1, 1.3) 0.4 (0.1, 1.6) 0.5 (0.0, 2.8)
Oral herpes 2 (0.3) [2] 2 (0.4) [2] 0
Ophthalmic herpes zoster 1 (0.1) [1] 0 1 (0.5) [1]

Serious cardiovascular events 3 (0.4) [3] 2 (0.4) [2] 1 (0.5) [1]
Cardiac disorders 2 (0.3) [2] 1 (0.2) [1] 1 (0.5) [1]

Angina pectoris 1 (0.1) [1] 0 1 (0.5) [1]
Myocardial infarction 1 (0.1) [1] 1 (0.2) [1] 0

Nervous system disorders 1 (0.1) [1] 1 (0.2) [1] 0

Paraplegia 1 (0.1) [1] 1 (0.2) [1] 0
Malignant or unspecified tumours 1 (0.1) [1] 1 (0.2) [1] 0

Neoplasms benign, malignant and unspecified 1 (0.1) [1] 1 (0.2) [1] 0

Basal cell carcinoma 1 (0.1) [1] 1 (0.2) [1] 0
Haematopoietic cytopenias 1 (0.1) [1] 0 1 (0.5) [1]

Blood and lymphatic system disorders 1 (0.1) [1] 0 1 (0.5) [1]
Leukopenia 1 (0.1) [1] 0 1 (0.5) [1]

Serious bleeding events 1 (0.1) [1] 1 (0.2) [1] 0

Gastrointestinal disorders 1 (0.1) [1] 1 (0.2) [1] 0
Gastrointestinal haemorrhage 1 (0.1) [1] 1 (0.2) [1] 0

Deaths 0 0 0

Safety Set. AEs were recorded according to the MedDRAVR version 20.1. The overall axSpA population includes two

patients with an unconfirmed diagnosis of either r-axSpA or nr-axSpA. #: number of events; AE: adverse event; axSpA:
axial spondyloarthritis; EAIR: exposure-adjusted incidence rate; MedDRAVR : Medical Dictionary for Regulatory Activities; nr-

axSpA: non-radiographic axSpA; PY: patient-years; r-axSpA: radiographic axSpA.
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widely used as a cut-off to define active disease and is

often specified as an inclusion criterion in randomized

clinical trials; as this was an observational study of real-

world clinical practice, patients were only required to

have a diagnosis of axSpA according to local guidelines

used by their treating physician.

Baseline disease activity was comparable between r-

axSpA and nr-axSpA subpopulations, as in previous

studies [11, 19]. As expected, there was a lower propor-

tion of females in the r-axSpA subpopulation (37.7%)

compared with nr-axSpa (53.7%), although this propor-

tion was higher than in RAPID-axSpA13 (27.5%) and the

SCQM study (25.9%) [15]. While it has been established

that there is a higher proportion of males than females

with r-axSpA [20], the lower male-to-female ratio

observed in the present study may reflect improvements

in diagnosis of r-axSpA in females.

In this study, 26.8% of patients in the overall axSpA

population, including 30.5% of r-axSpA and 17.4% of

nr-axSpA patients, had previously been exposed to at

least one anti-TNF. This was higher than in the RAPID-

axSpA study, in which 16% of all axSpA patients had

received prior anti-TNF treatment [13]. Interestingly, in

these patients we also observed substantial reductions

in disease activity, according to the BASDAI and ASAS

response criteria. These outcomes suggest that switch-

ing to another anti-TNF treatment may be a suitable

treatment option for patients who have had previous in-

adequate response to anti-TNF therapy.

Some differences in baseline characteristics and

responses were noted for patients stratified by country;

however, the study was not powered to recruit balanced

numbers of patients from all six countries. These differ-

ences should therefore be interpreted with caution.

The main strength of the study is the inclusion and

follow-up of patients in a real-world setting; randomized

controlled trials are often conducted in selective patient

populations, which may limit their applicability to real-

world clinical practice. A further strength is inclusion of

both r-axSpA and nr-axSpA subpopulations, although

because radiograph and MRIs were evaluated by local

readers, there is the possibility that some patients were

misclassified. Historically, r-axSpA has received more

focus than nr-axSpA despite a similar burden of disease

in the two patient populations [21]. Both subpopulations

demonstrated similar levels of improvement at week 52,

confirming previous findings from RAPID-axSpA indicat-

ing that CZP is effective regardless of the presence or

absence of radiographic damage [10]. The findings also

support the concept of r-axSpA and nr-axSpA as part of

the axSpA spectrum without large clinical differences

between the two [22].

Limitations of this study include the lack of a com-

parator arm and missing data due to loss to follow-up,

although the latter is a feature inherent to observational

studies. A total of �22% of patients in the FAS discon-

tinued the study over the 52 weeks: the majority were

due to lack or loss of efficacy (n¼ 67/125), followed by

AEs (n¼18/125) and loss to follow-up (n¼10/125).

Baseline characteristics between completers and non-

completers were comparable; thus, these were unlikely

to impact final outcomes. High rates of patient discon-

tinuation are common in real-world studies, in which

study visits are not mandated by the protocol. Overall, a

large majority of patients completed the study (>75%;

439/564), with similar proportions in the r-axSpA and nr-

axSpA subpopulations; the rate of discontinuation was

also lower than in previous observational studies (34.0%

in a Belgian study of CZP in rheumatoid arthritis [23]

and 54.5% in the non-interventional GO-NICE study

[24]). Finally, the use of observed data may introduce

bias, particularly in long-term studies such as this one,

as patients remaining on treatment are more likely to be

those for whom the medication is effective and well-

tolerated. However, outcomes reported using imputed

data to account for patients lost to follow-up supported

the results from observed data.

No new safety concerns were identified over the

course of treatment. The prevalence of AEs was com-

parable to that previously reported in a non-

interventional study of anti-TNF therapy in patients with

axSpA [24]. Drug-related AEs occurred in 21% of the

population, lower than in the RAPID-axSpA and C-

axSpAnd clinical trials of CZP in axSpA (54% and 30%,

respectively) [11, 12]. This may be attributable to the

higher rate of discontinuation in CIMAX (22% of the

FAS) compared with the RAPID-axSpA (11% at week

48) and C-axSpAnd (9% at week 52; nr-axSpA only) tri-

als [11, 12].

In summary, CZP treatment over one year resulted in

demonstrable benefits for patients with axSpA in a

European real-world setting, encompassing reductions

in disease activity, including key symptoms such as

pain, fatigue and morning stiffness, and improvements

in function and peripheral manifestations. Effectiveness

and safety outcomes were comparable to previous stud-

ies of anti-TNFs in axSpA, including both clinical trials

and non-interventional studies [11, 12, 15, 18, 19].

Similar reductions in disease activity were observed in

both r-axSpA and nr-axSpA subpopulations, demon-

strating the benefits of CZP treatment across the full

spectrum of axSpA.
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