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Abstract
Objective

To assess the real-life retention rate of certolizumab and factors related to retention of certolizumab.

Method
We analysed all patients who received at least 1 dose of certolizumab and were registered in the HURBIO database. 

Patients with at least 1 control visit were included in efficacy analysis. Drug retention rates were calculated using the 
Kaplan-Meier method and predictors of drug retention was determined by Cox proportional hazard model. Factors 
predicting BASDAI50 response at first visit were analysed by the logistic regression analysis. Reasons of switching 

and discontinuation were also determined.

Results
A total of 325 (AS (76%), female 55%) patients were recruited. Median follow-up while receiving certolizumab was 13 

(4.7–22.7) months. At 1 year, overall certolizumab retention rate was 72.5%. Predictors of poor certolizumab retention 
were: Current or ex-smoker [HR 1.11 (0.70–1.76), p=0.65], high CRP levels [HR 0.72 (0.45–1.16), p=0.18], biologic-

naïve [HR 0.81 (0.49–1.32), p=0.39] and good BASDAI50 response at first control visit [HR 0.54 (0.30–0.96), p=0.04]. 
Mean duration from starting certolizumab to the first control visit was 3 (3-6) months. Predictors of poor BASDAI50 
response: Presence of nr-axSpa [RR 2.12 (1.01–4.51), p=0.05], female gender [RR 2.14 (1.20–3.82), p=0.01] and 
history of biologic therapy [RR 3.52 (1.95–6.33), p<0.001]. The most common causes of drug switch were primary 

failure and drug side-effects. 

Conclusion
In this study, good BASDAI50 response at first visit seems to be a strong predictor of higher retention of certolizumab 

in patients with axial spondyloarthritis.
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Introductıon
Axial spondyloarthritis (axSpA) is an 
inflammatory arthropathy of the spine 
which typically affects sacroiliac joints 
and usually presenting as chronic back 
pain, typically before the age of 45 (1). 
Patients with axSpA can be classified as 
having either of two subtypes of axSpA: 
ankylosing spondylitis (AS) or non-ra-
diographic axSpA (nr-axSpA) (1). Pa-
tients with AS exhibit radiographic ab-
normalities consistent with sacroiliitis, 
but such findings are absent or minimal 
on plain radiography in nr-axSpA (1).
In recent two decades, our understand-
ing of axSpA was largely changed with 
the exploration of tumour necrosis fac-
tor (TNF) molecules in sacroiliac joints 
(2). Today, there are five anti-TNF mol-
ecules available for axSpA treatment: 
infliximab (IFX), adalimumab (ADA), 
etanercept (ETN), certolizumab (CZP), 
and golimumab (GOL). The efficacy of 
these agents is approved by numerous 
clinical trials (3).
Drug retention rates and possible factors 
related to drug retention have been ques-
tioned by several long-term analyses of 
clinical trials and real-life data provided 
by biologic registries. Young age, male 
sex, smoking, high inflammatory mark-
ers, concomitant DMARD use have 
been found as predictive factors for drug 
retention in several studies (4-8). How-
ever, in most of these studies, most of 
the patients were prescribed any of the 
3 earlier drugs: IFX, ADA, ETN (9). In 
current literature, real-life data regard-
ing drug retention of CZP is scant.
In this study, our main aim was to de-
termine the real-life retention rate of 
CZP and factors related to retention 
of CZP. Secondary objectives of this 
study were to determine treatment re-
sponse at the first control visit and 
factors predicting this response, the 
former anti-TNF exposure, causes and 
rate of switching to another anti-TNF 
and adverse events related to CZP.

Methods
Study population
We conducted this study with AS and 
nr-AxSpA patients who received at least 
1 dose of CZP in our clinic and were 
registered in the Hacettepe University 
biological database (HUR-BIO) which 

was set up in 2005 (10). Plain radio-
graphs of all patients were re-evaluated 
and all patients met the Assessment in 
Ankylosing Spondylitis International 
Working Group criteria, which defines 
ankylosing spondylitis as the proto-
type of SpA with predominantly axial 
involvement typically bilateral grade 2 
or at least unilateral grade 3 sacroiliitis 
on plain radiography and defines nr-
AxSpA as axial SpA without plain ra-
diographic changes of sacroiliitis (11). 
Patients with at least 1 control visit 
were included in the efficacy analysis.

Data collection 
We collected these following demo-
graphic data: age, gender, education 
level, body mass index (BMI), the prev-
alence of comorbidities, history of or-
thopedic surgery, smoking history, dis-
ease duration, family history of SpA, the 
rate of HLA-B27 positivity, history of 
uveitis. Erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP), pain-
visual Analogue Scale (VAS), patient 
global assessment of disease activity 
(PGA)-VAS, Bath Ankylosing Spondy-
litis Disease Activity Index (BASDAI) 
and Bath Ankylosing Spondylitis Func-
tional Index (BASFI) scores were used 
to assess disease activity. BASDAI50 
response which was defined as 50% im-
provement of the initial BASDAI (BAS-
DAI 50) at the first control visit was used 
to assess the early response of patients 
to certolizumab. Prior anti-TNF therapy, 
rate and causes of treatment switch or 
discontinuation and adverse events were 
also recorded. As the rate of missing data 
about concomitant or preceding syn-
thetic disease-modifying anti-rheumatic 
drug were high, we did not include these 
data to further analysis.
Our study is compliant with the Hel-
sinki Declaration and approved by 
Hacettepe University ethical committee 
(approval no. KA-17058).

Statistical analyses
Statistical analysis was performed us-
ing the Statistical Package for the So-
cial Sciences software (v. 25 .0; IBM 
Corporation, Armonk, NY, USA). The 
variables were investigated using visual 
(histogram, probability plots) and ana-
lytic methods (Kolmogorov-Smirnov, 
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skewness and curtosis) to determine 
whether or not they are normally dis-
tributed. The data of descriptive analy-
sis were expressed as either mean ± 
standard deviation (SD) or the median, 
interquartile range (IQR). Categori-
cal variables were compared with the 
Chi-square test or Fisher’s exact test 
where appropriate. The Student t-test 
and Mann-Whitney U-test was used to 
compare the normally and non-normal-
ly distributed continuous data between 
two groups, respectively. 
The univariate effects of age, gender, 
BMI, educational level, history of anti-
TNF treatment, disease duration, type 
of axial disease, baseline ESR-CRP 
levels, achievement of BASDAI50 re-
sponse criteria on certolizumab reten-
tion were investigated using the log-
rank test. The Kaplan-Meier survival 
estimates were calculated. The possible 
factors identified with univariate analy-
ses (p<0.20) were further entered into 
the Cox regression analysis, with the 
backward selection, to determine in-
dependent predictors of certolizumab 
retention. Among correlated factors 
with similar effects on certolizumab re-
tention, only those with clinical signifi-
cance were included. The proportional 
hazards assumption and model fit was 
assessed by means of residual (Schon-
feld and Martingale) analysis.	
Possible factors (same factors tested 
for Cox regression analysis) identified 
with univariate analyses (p<0.20), were 
further entered into the logistic regres-
sion analysis to determine independ-
ent predictors of BASDAI50 response. 
Hosmer-Lemeshow goodness of fit sta-
tistics were used to assess model fit. 
A 5% Type-I error level was used to in-
fer statistical significance.

Results
Patients’ characteristics
A total of 325 patients [AS: 248 (76%) 
or nr-AxSpA: 77 (24)] were recruited. 
Mean age was 40.0±10.7 years and 180 
(55%) of patients were female. Mean 
disease duration was 7.7±5.9 years. 
Approximately two-thirds of all pa-
tients were graduated from high school 
or university. Smoking (ex- or current) 
ratio was 56%. Hypertension, diabetes 
and obesity (BMI>30) were prevalent in 

12%, 6.5%, 27.5% of patients, respec-
tively. History of the knee, hip or disc 
herniation (lumber or cervical) surgery 
were recorded in 5 (1.5%), 5 (1.5%) and 
11 (3.4%) patients, respectively. Disease 
duration, HLA-B27 positivity, baseline 
ESR and CRP levels were higher in AS 
group compared to nr-AxSpA group. 
Details of demographic and baseline dis-
ease characteristics are given in Table I. 
In a biologic-experienced group, distri-
bution of former anti-TNF therapies as 
follows: 95 (66%) patients adalimumab, 
70 (49%) patients etanercept, 54 (38%) 
patients infliximab and 38 (27%) pa-
tients golimumab.  

Treatment response 
and predictors of response
Patients with at least one visit after start-
ing certolizumab (271, 83.4%) were in-
cluded to further analyses to compare 
the effectiveness of the drug (see Fig. 
1). Median follow-up of these patients 
when they were receiving certolizumab 
was 13 (4.7–22.7) months. To test the 
overall effectiveness of certolizumab, 
we compared the ESR (mm/h), CRP 
(mg/dl), PGA VAS (0–100mm), pain 
VAS (0–100 mm) and BASFI (0–10mm) 
values at the visit just before starting 
certolizumab and the last visit of the pa-
tient under certolizumab therapy. Base-
line versus last visit values for these 
parameters as follows: ESR: 16 (7-33) 

vs. 10 (4–21); CRP: 0.91 (0.38–2.05) vs. 
0.43 (0.25–0.76); PGA VAS: 60 (50–80) 
vs. 40 (20–60); pain VAS 70 (50–80) vs. 
40 (20–70); BASFI 4.6 (2.2–6.7) vs. 2.6 
(0.7–5.1); p<0.001 for all parameters.  
Mean duration from starting certoli-
zumab to the first control visit was 3 
(3–6) months. We had both initial and 
the first control visit BASDAI values 
of 237 (87.5%) out of 271 patients. 78 
(33%) of these patients achieved the 
BASDAI50 response criteria. Logis-
tic regression analysis revealed these 
factors as possible predictors of poor 
BASDAI50 response: Presence of nr-
axSpa [RR 2.12 (1.01–4.51), p=0.05], 
female gender [RR 2.14 (1.20–3.82), 
p=0.01] and history of biologic therapy 
[RR 3.52 (1.95–6.33), p<0.001]. Al-
though a high rate of BASDAI50 re-
sponse was seen in HLA-B27 positive 
patients (43% vs. 27%, p=0.03), the rate 
of missing data was high that we could 
not include this parameter into the final 
regression model.

Certolizumab retention 
and predictive factors
At 1 year, overall certolizumab reten-
tion rate was 72.5% (Fig. 2A). Median 
certolizumab retention was 30 (24-36) 
months. Certolizumab retention was 
similar in AS and nr-AxSpA patients 
(log-rank, p=0.24, Fig. 2B) Unadjusted 
certolizumab retention was found sig-

Table I. Demographic and baseline disease characteristics of all patients who ever received 
certolizumab.

		  All 	 Ankylosing	 Non-radiographic	 p-value
		  (n=325)	 spondylitis	 axial SpA 
 			   (n=248)	 (n=77)	

Female*	 180 	(55)	 136 	(54.8)	 44 	(57.1)	 0.72
Age, mean SD	 40 ± 10.7	 40.6 ± 10.9	 38 ± 9.6	 0.10
Disease duration (years), mean (SD)	 7.7 ± 5.9	 8.2 ± 6.2	 6.1 ± 4.8	 0.003
HLA-B27 (+) °*	 91 	(41.7)  	 75 	(47.5)  	 16 	(26.7)	 0.005
Family history of SpA*	 59 	(18.2)	 45 	(18.2)	 14 	(18.2)	 1.00
Uveitis*	 26 	(8.0)	 22 	(8.9)	 4 	(5.2)	 0.21

Disease activity before starting 	 (n=305) 	 (n=229)	 (n=76)
    certolizumab**
	 -  ESR (mm/h)	 16 	(7-33)	 19 	(8-36)	 10.5 	(4-23.5)	 <0.001
	 -  CRP (mg/l)	 9.1 	(3.8-20.5)	 10.2 	(4.5-27.5)	 5.7 	(3.0-10.4)	 <0.001
	 -  PGA VAS (0-100 mm)	 60 	(50-80)	 60 	(50-80)	 60 	(50-80)	 0.76
	 -  Pain VAS (0-100 mm)	 70 	(50-80)	 70 	(50-80)	 60 	(50-80)	 0.73
	 -  BASFI (0-10)	 4.6 	(2.2-6.7)	 4.4 	(2.1-6.8)	 4.7 	(2.5-6.5)	 0.57
	 -  BASDAI (0-10)	 5.8 	(4.3-7.3)	 5.9 	(4.4-7.6)	 5.8 	(4.3-7.2)	 0.61

* n (%), **Median (IQR). °Calculated over 218 patients with HLA-B27 testing.
BASFI: Bath Ankylosing Spondylitis Functional Index, CRP: C-reactive protein, ESR: erythrocyte 
sedimentation rate, IQR: interquartile range, VAS: visual analogue scale.
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nificantly higher in biologic-naïve and 
patients with good BASDAI50 response 
at the first visit by univariate analyses 
(log-rank, p=0.03 and p=0.007, Fig. 2C 
and D, respectively). Possible predictors 
related to poor certolizumab retention 
were analyzed by Cox proportional haz-
ard model and revealed these factors: 
Current or ex-smoker [HR 1.11 (0.70–
1.76), p=0.65], high CRP levels [HR 
0.72 (0.45–1.16), p=0.18], biologic-na-
ïve [HR 0.81 (0.49–1.32), p=0.39] and 
good BASDAI50 response at first con-
trol visit [HR 0.54 (0.30–0.96), p=0.04].

Treatment discontinuation and switches
Certolizumab was discontinued in 92 
(34%) of 271 patients; 34 (26.5%) 
of them were biologic-naïve and 58 
(40.5%) of them were biologic-experi-
enced. In both groups, 5 patients discon-
tinued their therapies and lost to follow-
up, so, their certolizumab-exposure time 
was calculated according to their last 

visit. Switch to another biologic treat-
ment was made in 29 (22.6%) biologic-
naïve and 53 (37%) the biologic-expe-
rienced patients.Switch rate was sig-
nificantly higher in biologic experienced 
group (p=0.021, log-rank). As the cause 
of the treatment switch, treatment failure 
rate (primary and secondary) was higher 
in biologic-experienced patients (41.5% 
vs. 71%); however, side effects were oc-
curred more frequent in biologic-naïve 
group (38% vs. 15.1%). The most com-
mon side effect was allergic reactions in 
both groups. Details of therapy switch 
and side effects are given in Figure 1.

Dıscussıon
In this study, presenting the real-life ex-
perience of certolizumab in axial SpA 
patients, the certolizumab retention rate 
was 72.5% at 1 year and median drug 
survival was 30 months. Presence of 
nr-AxSpA, female gender, and former 
anti-TNF usage were found as predic-

tors of poor treatment response at the 
first visit. Good treatment response at 
the first visit defined by BASDAI50 
response was found as the only factor 
predicting better certolizumab reten-
tion. To our knowledge, our study has 
the longest real-life follow-up duration 
of patients on certolizumab.
Data regarding real-life results of CZP 
is scant in current literature. In a study 
from Spain including 336 patients with 
axSpA, certolizumab retention rate was 
76%, similar to our study(12). In this 
study, BASDAI50 response rate, ac-
cording to the last visit, was 41% and 
BASFI score was lower in the last visit 
compared to the first visit (12). BAS-
DAI50 response was slightly lower in 
our study, this may be due to different 
application of BASDAI50 response 
criteria in this study and our study. An-
other multicentre real-life data regard-
ing certolizumab including 666 axSpA 
patients, certolizumab was found ef-

Fig. 1. Flow chart of patient 
enrolment, causes of switch to 
another anti-TNF therapy.
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fective at 12 weeks, ASAS20 response 
was achieved in 57.4% patients(13). 
Also the effectivity continued over 24 
weeks, represented as 63.8% achieve-
ment of ASAS20 criteria (13). Because 
of the methodological issues, we could 
not calculate the ASAS20 response in 
our study. Although we used different 
response criteria, certolizumab found as 
an effective treatment option. Four-year 
outcome analysis of the randomised 
clinical trial of certolizumab (RAPID-
axSpA) revealed sustained efficacy 
of certolizumab, ASAS20 response 
rate was 54.1% (14, 15). In another 
long-term analysis of RAPID-axSpA, 
achievement of a good response at 12 
weeks was found as a strong predic-
tor of low disease activity at 48 weeks, 
similar to our results (14, 16). 
Several studies from different countries 
and databases revealed different reten-
tion rates of INF, ADA, and ETA in ax-

SpA patients so fort. In a recent study 
from France, overall retention of these 
agents were similar and 78% at 1 year, 
72% at 2 years, 62% at 3 years, 52% at 
5 years and 38% at 10 years (17). How-
ever, in DANBIO registry, same agents 
had a lower retention rate as 74% and 
63%, at 1 and 2 years, respectively, sim-
ilar first year retention to our study (18). 
Another multicentre study from Italy 
by Scire et al., reported that the 1-year 
retention rates of these agents are over 
80% and the overall survival off ETA 
and ADA were significantly higher than 
INF in AS patients (19). Similar to the 
study by Scire et al., in a early study 
conducted in 2015 from the HURBIO 
database, 1-year retention rates of INF, 
ADA and ETA were 84%, 81% and 
85%, respectively, relatively higher 
retention rates from the current study 
(20). In that study, rate of anti-TNF-
experienced patients were 29.7%, much 

lower than the current study (52.8% in 
the current study); this may explain the 
lower retention rate of certolizumab in 
current study (18). Data regarding the 
golimumab retention rate is relatively 
scant and in one of the major studies 
regarding this perspective, the overall 
2-year retention rate of golimumab was 
62.8% in 120 AS patients (21). 
Male gender, high inflammatory re-
sponse and presence of AS were sug-
gested by several studies for the predic-
tors of better drug retention (4, 5, 18, 
20, 22). Similar to current study, overall 
drug retention rates were found similar 
between patients with AS and nr-AxS-
pA in earlier studies (20). However, in a 
recent study by Lopalco and colleagues, 
survival of first-line anti-TNF agents 
were significantly higher in nr-AxSpA 
patients (23). According to DANBIO 
registry, clinical response defined by 
BASDAI50 response was found as a 

Fig. 2. A: Unadjusted certolizumab retention; B: Unadjusted certolizumab retention in AS and nr-AxSpA patients; C: Unadjusted certolizumab retention 
in biologic-naive or biologic-experienced AS and nr-AxSpA patients; D: Unadjusted certolizumab retention in BASDAI50-responder or non-responder AS 
and nr-AxSpA patients.
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predictor of continued treatment, simi-
lar to our study (18, 24). Another study 
evaluating effects of persistently high 
patient-reported outcomes (PRO) in-
cluding the at least three of the first five 
BASDAI items on anti-TNF treatment, 
authors concluded that the patients with 
higher PRO were less likely to maintain 
the treatment at 2 years, in other words, 
non-responding patients were less to 
maintain the treatment (25). Predictive 
factors of good treatment-response dif-
fer from one study to another. Young 
age at the start of treatment, being non-
smoker, high baseline CRP levels were 
found as predictors of response, in a re-
cent study including patients receiving 
INF, ADA or ETA (17). Also, similar 
factors were found in DANBIO registry 
(18). We could not observe these factors 
as a predictor of response in our study. 
However, having nr-axSpA was found 
as a risk factor for poor response in sev-
eral studies, similar to ours (17, 26).
Treatment discontinuation was mostly 
due to the inefficacy of certolizumab 
(primary or secondary) in our study, 
consistent with the studies related with 
other anti-TNF therapies (4, 17, 18). 
However, the rate of inefficacy was 
higher in biologic-experienced group in 
our study. This data needs to be evalu-
ated in other studies and reasons should 
be elucidated.
The main limitation of our study was its 
one-centre design. Our results should 
be validated in larger and multicentre 
studies. Also, the high missing data rate 
for several parameters must be counted 
as another limitation of our study.  
In conclusion, good BASDAI50 re-
sponse at the first visit was found as a 
strong predictor of longer certolizumab 
retention. Also, the presence of AS, 
male gender and absence of previous 
anti-TNF history were found as predic-
tors of a better response to certolizumab.

References
  1.	DEODHAR A, STRAND V, KAY J, BRAUN J: 

The term ‘non-radiographic axial spondy-
loarthritis’ is much more important to classify 
than to diagnose patients with axial spondy-
loarthritis. Ann Rheum Dis 2016; 75: 791-4.

  2.	BRAUN J, BOLLOW M, NEURE L et al.: Use 
of immunohistologic and in situ hybridization 
techniques in the examination of sacroiliac 
joint biopsy specimens from patients with an-
kylosing spondylitis. Arthritis Rheum 1995; 
38: 499-505.

  3.	 JONES A, CIURTIN C, ISMAJLI M, LEANDRO 
M, SENGUPTA R, MACHADO PM: Biologics 
for treating axial spondyloarthritis. Expert 
Opin Biol Ther 2018; 18: 641-52.

  4.	SPADARO A, LUBRANO E, MARCHESONI A 
et al.: Remission in ankylosing spondylitis 
treated with anti-TNF-alpha drugs: A nation-
al multicentre study. Rheumatology (Oxford) 
2013; 52: 1914-9.

  5.	GULFE A, KAPETANOVIC MC, KRISTEN-
SEN LE: Efficacy and drug survival of anti-
tumour necrosis factor-alpha therapies in 
patients with non-radiographic axial spon-
dyloarthritis: An observational cohort study 
from southern Sweden. Scand J Rheumatol 
2014; 43: 493-7.

  6.	KRISTENSEN LE, KARLSSON JA, ENGLUND 
M, PETERSSON IF, SAXNE T, GEBOREK P: 
Presence of peripheral arthritis and male sex 
predicting continuation of anti-tumor necro-
sis factor therapy in ankylosing spondylitis: 
An observational prospective cohort study 
from the south Swedish arthritis treatment 
group register. Arthritis Care Res (Hoboken) 
2010; 62: 1362-9.

  7.	GLINTBORG B, HOJGAARD P, LUND HET-
LAND M et al.: Impact of tobacco smoking 
on response to tumour necrosis factor-alpha 
inhibitor treatment in patients with ankylos-
ing spondylitis: Results from the Danish na-
tionwide DANBIO registry. Rheumatology 
(Oxford) 2016; 55: 659-68.

  8.	LIE E, KRISTENSEN LE, FORSBLAD-D’ELIA 
H, ZVERKOVA-SANDSTROM T, ASKLING J, 
JACOBSSON LT: The effect of comedication 
with conventional synthetic disease modi-
fying antirheumatic drugs on TNF inhibitor 
drug survival in patients with ankylosing 
spondylitis and undifferentiated spondyloar-
thritis: Results from a nationwide prospec-
tive study. Ann Rheum Dis 2015; 74: 970-8.

  9.	FABBRONI M, CANTARINI L, CASO F et al.: 
Drug retention rates and treatment discon-
tinuation among anti-TNF-alpha agents in 
psoriatic arthritis and ankylosing spondylitis 
in clinical practice. Mediators Inflamm 2014; 
2014: 862969.

10.	NIKIPHOROU E, BUCH MH, HYRICH KL: 
Biologics registers in RA: Methodological 
aspects, current role and future applications. 
Nat Rev Rheumatol 2017; 13: 503-10.

11.	RUDWALEIT M, van der HEIJDE D, LAN-
DEWÉ R et al.: The development of assess-
ment of spondyloarthritis international socie-
ty classification criteria for axial spondyloar-
thritis (part II): Validation and final selection. 
Ann Rheum Dis 2009; 68: 777-83.

12.	EXPÓSITO R, GONZALEZ CM, GARCÍA-POR-
TALES R et al.: Effectiveness and retention 
rate of certolizumab pegol in spondyloarthri-
tis. Real life data [abstract]. Arthritis Rheu-
matol 2017; 69 (Suppl. 10).

13.	GOODSON N, WITTE T, DE CLERCK L et al.: 
Real-world data on the use of certolizumab 
pegol for the treatment of axial spondyloar-
thritis in clinical practice in Europe: 24-week 
interim results from a prospective noninter-
ventional cohort study. British Society for 
Rheumatology Annual Conference.

14.	LANDEWÉ R, BRAUN J, DEODHAR A et al.: 
Efficacy of certolizumab pegol on signs and 
symptoms of axial spondyloarthritis includ-
ing ankylosing spondylitis: 24-week results 
of a double-blind randomised placebo-con-

trolled phase 3 study. Ann Rheum Dis 2014; 
73: 39-47.

15.	van der HEIJDE D, DOUGADOS M, LANDEWÉ 
R et al.: Sustained efficacy, safety and pa-
tient-reported outcomes of certolizumab 
pegol in axial spondyloarthritis: 4-year out-
comes from RAPID-axSpA. Rheumatology 
(Oxford) 2017; 56: 1498-509.

16.	van der HEIJDE D, DEODHAR A, FLEISCH-
MANN R et al.: Early disease activity or 
clinical response as predictors of long-term 
outcomes with certolizumab pegol in axial 
spondyloarthritis or psoriatic arthritis. Arthri-
tis Care Res (Hoboken) 2017; 69: 1030-9.

17.	SOUBRIER M, PEREIRA B, FAN A et al.:       
Retention rates of adalimumab, etanercept, 
and infliximab as first- or second-line bio-
therapies for spondyloarthritis patients in 
daily practice in Auvergne (France). Int J 
Rheum Dis 2018; 21: 1986-92.

18.	GLINTBORG B, OSTERGAARD M, KROGH 
NS, DREYER L, KRISTENSEN HL, HETLAND 
ML: Predictors of treatment response and 
drug continuation in 842 patients with anky-
losing spondylitis treated with anti-tumour 
necrosis factor: Results from 8 years’ sur-
veillance in the Danish nationwide DANBIO 
registry. Ann Rheum Dis 2010; 69: 2002-8.

19.	SCIRE CA, CAPORALI R, SARZI-PUTTINI 
P et al.: Drug survival of the first course of 
anti-tnf agents in patients with rheumatoid 
arthritis and seronegative spondyloarthritis: 
analysis from the monitornet database. Clin 
Exp Rheumatol 2013; 31: 857-63.

20.	KALYONCU U, BABAOGLU H, ERDEN A et 
al.: Anti-TNF alpha drugs retention rate at 
ankylosing spondylitis and axial spondyloar-
thritis: Hur-bio real life results. Ann Rheum 
Dis 2015; 74: 279-80.

21.	MANARA M, CAPORALI R, FAVALLI EG et 
al.: Two-year retention rate of golimumab 
in rheumatoid arthritis, psoriatic arthritis and 
ankylosing spondylitis: Data from the LOR-
HEN registry. Clin Exp Rheumatol 2017; 35: 
804-9.

22.	PAVELKA K, FOREJTOVA S, STOLFA J et al.: 
Anti-TNF therapy of ankylosing spondylitis 
in clinical practice. Results from the Czech 
national registry ATTRA. Clin Exp Rheuma-
tol 2009; 27: 958-63.

23.	LOPALCO G, VENERITO V, CANTARINI L et 
al.: Different drug survival of first line tu-
mour necrosis factor inhibitors in radiograph-
ic and non-radiographic axial spondyloarthri-
tis: A multicentre retrospective survey. Clin 
Exp Rheumatol 2019 Apr 16 [Epub ahead of 
print].

24.	KALYONCU U, KARADAG O, KILIC L et al.: 
SAT0347 Patients with ankylosing spondy-
litis and non-radiographic axial spondyloar-
thritis had similar TNFi drug survival: Hür-
bio real life results. Ann Rheum Dis 2014; 73 
(Suppl. 2): 718.

25.	MEGHNATHI B, CLAUDEPIERRE P, DOUGA-
DOS M, MOLTO A: Evaluation of extreme 
patient-reported outcome in early spondy-
loarthritis and its impact on the effect of TNF-
alpha blockers treatment. Clin Exp Rheuma-
tol 2018; 36: 1043-8.

26.	CIUREA A, SCHERER A, EXER P et al.: Tumor 
necrosis factor alpha inhibition in radio-
graphic and nonradiographic axial spondy-
loarthritis: Results from a large observational 
cohort. Arthritis Rheum 2013; 65: 3096-106.


