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the diagnostic groups. Only the small ASAS non-classified 
axial SpA group (25 patients) showed a nonsignificant 
trend toward shorter drug survival. Elevated CRP level, 
but not the presence of bone marrow edema on magnetic 
resonance imaging (MRI) scans, was associated with sig-
nificantly better drug retention (OR 7.9, ICR 4–14). In this 
cohort, anti-TNF drug survival was independent of the 
classification criteria. Elevated CRP level, but not positive 
MRI, was associated with better drug retention.

Keywords  Axial spondyloarthritis · Classification 
criteria · Anti-tumor necrosis factor · Drug survival

Introduction

The term spondyloarthritis (SpA) covers various related 
disease entities with a common genetic background, as 
well as clinical and radiological similarities. Several sets 
of diagnostic and classification criteria have been proposed 
over time. Ankylosing spondylitis (AS) was defined by 
the Rome criteria and the modified New York (mNY) cri-
teria since 1984. The European spondyloarthropathy study 
group (ESSG) proposed its own criteria in 1990. The latter 
criteria cover the entire spectrum of spondyloarthropathies, 
but appear to be less specific as some patients with chronic 
low back pain or peripheral inflammatory pain attributed to 
diffuse enthesitis may be falsely classified as SpA [1].

In 2009, the so-called Assessment of SpondyloAr-
thritis international Society (ASAS) enacted new clas-
sification criteria for axial SpA [2, 3], which no longer 
requires radiographic joint damage on sacroiliac joints. 
The wider use of magnetic resonance imaging (MRI) 
confirms the presence of early inflammation on the sacro-
iliac joints in many patients before radiographic damage 
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occurs. Thus, the ASAS criteria for axial SpA require 
several minor criteria associated with either the presence 
of HLA-B27 or a clear sacroiliitis on plain radiographs 
and/or on MRI [2, 4, 5].

The therapeutic armentarium of SpA and AS has 
increased considerably over the past decade [5]. Nonsteroi-
dal anti-inflammatory drugs (NSAIDs) remain the first-line 
treatment of AS [6] but the anti-tumor necrosis factor-alpha 
(anti-TNF) therapies have proved to be very effective in 
AS patients. At first, they were only used in established 
long-lasting radiographic-proven AS, partially due to finan-
cial restrictions imposed by most national health authori-
ties. Recent controlled randomized studies have suggested 
that they should be introduced at earlier stages of the dis-
ease, possible because of better identification by the newer 
ASAS and ESSG criteria [7]. Data from real-life settings 
evaluating the effectiveness of the new classification crite-
ria on the response rates of biologic treatments are, how-
ever, quite rare [8].

Reimbursement of biological therapies in Switzer-
land is relatively liberal and without many administrative 
restrictions. The only requirement is clinical diagnosis 
of AS by a rheumatologist, without necessarily fulfilling 
mNY criteria as well as failing on conventional therapies. 
This has led to the prescription of anti-TNFs to patients 
diagnosed with SpA sometimes only based on the ESSG 
criteria. Many of these patients have non-radiographic 
SpA and some do not even fulfill the new ASAS definition 
of SpA [9].

The primary objective of this analysis was to compare 
anti-TNF drug survival [10] in patients fulfilling the mNY 
criteria versus the ESSG or ASAS criteria for axial SpA. 
The secondary objective was to look for predictive factors 
of better drug retention [11].

Methods

Study design

This is a retrospective observational cohort study of 
patients with axial SpA from a single University center in 
Switzerland (CHUV). The institutional ethics committee 
approved the study.

Patient selection

All the consecutive patients seen in our outpatients clinic 
between September 2011 and September 2012 with a diag-
nosis of SpA were susceptible to be included. We finally 
retained only those fulfilling the ESSG criteria, with suffi-
cient data available to apply the ASAS criteria and who had 
received at least one biological treatment.

Classification definitions

Inflammatory back pain was defined according to the Ber-
lin or Calin criteria [12, 13]. ASAS positive (i.e., fulfilling 
the ASAS criteria of SpA) patients had to meet either the 
clinical arm (major criterion HLA-B27 positivity and at 
least two additional minor criteria), or the radiographic arm 
(definite sacroiliitis and at least one additional minor crite-
rion). MRI was not mandatory to classify patients as ASAS 
positive if sacroiliitis was clearly apparent on radiographs 
(bilateral grade ≥2 or unilateral grade ≥3).

Baseline clinical parameters

Data were extracted from the patient’s charts, into an elec-
tronic database. Variables collected included the clinical 
characteristics for the different SpA classifications, demo-
graphic parameters (age, sex), disease characteristics (dura-
tion of symptoms, disease duration, comorbidities) and 
treatment characteristics (initiation of biologic therapies, 
discontinuation of treatment). We also recorded measures 
of disease activity at initiation of biologic therapy (ESR, 
CRP, BASDAI, BASFI, VAS global activity).

Follow‑up and drug survival

The survival of anti-TNF was computed based on the number 
of months of treatment for each individual patient. Treatment 
initiation was defined as the date of the first dose, and the date 
of discontinuation as the date of the first missed dose for inter-
ruptions of at least 3 months, or the date of switch to a second 
anti-TNF. We computed the median survival for the first anti-
TNF treatment and the percentage of patients still on drug at 
12 and 24 months. We compared the proportion of “switchers” 
to alternative anti-TNF therapies in each group and looked for 
confounding factors and causes of discontinuation.

Discontinuation or switch of therapy was decided by the 
rheumatologist in charge of the patient based on clinical 
responses and not necessarily supported by strict measures 
of disease activity. The causes of discontinuation were cat-
egorized into four broad groups: adverse events, inefficacy 
or secondary loss of efficacy, remission or other. The lat-
ter category included miscellaneous causes for discontinu-
ation in pregnancy, infection, surgery (considered a stop 
if the discontinuation lasted more than 3  months), poor 
compliance or patient decision. When available, the same 
disease activity parameters analyzed at initiation were also 
recorded at discontinuation of the biologic therapy.

Radiographs and MRI

All available radiographs and MRI of the sacroiliac joints at 
the time of biologic treatment initiation (within 6 months) 
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were re-analyzed by an expert musculoskeletal radiologist 
blinded to the clinical history and previous radiographic 
reports. Sacroiliitis on MRI was defined on the basis of the 
ASAS criteria (one area of bone marrow edema visible on 
at least two sections, or two areas visible on one section, 
using fluid-sensitive (STIR or fat-suppressed T2-weighted) 
MRI sequences) [14]. When administered, contrast (gado-
linium) enhancement was not taken into account for the 
diagnosis.

Statistical analysis

A comparison of baseline characteristics between the 
ESSG, ASAS and AS groups was performed using descrip-
tive nonparametric methods. We used Kaplan–Meier plots, 
log-rank tests and multivariate Cox regression to analyze 
drug retention for biotherapy. We calculated the median 
anti-TNFs drug retention and the proportion still on bio-
therapies at 12 and 24 months. Based on previous literature, 
we adjusted the analysis for several potential confounders: 
sex, age at diagnosis, symptom duration at the initiation 
of biologic therapy, CRP level, MRI positivity, and type 
of anti-TNF. Hazard ratio (HR) for each potential cofactor 
with the interval confidence (IR) was calculated.

Results

Patients

Among the 226 patients who fulfilled the ESSG criteria, 
137 were included according to the inclusion criteria (at 
least one anti-TNF treatment, enough data for axial ASAS 
calculation, MRI available at time of biologic treatment 
to ascertain the ASAS negative definition, follow-up of at 
least 1 year).

Radiographs and MRI of sacroiliac joints were avail-
able for 110 and 102 of the 137 patients, respectively. 
They were revised and reclassified by an expert radiologist 
according to the ASAS recommendations (see “Methods”). 
A discordant X-ray interpretation was found in 19 %, while 
discordance for MRI was noted in 15  %. Thirteen radio-
graphs were changed from negative to positive, whereas 
eight were converted from positive to negative. For MRI, 
13 cases were changed from negative to positive, whereas 
three cases were converted from positive to negative.

SpA classification

After revising the imaging data, 112 out of 137 patients 
meeting ESSG criteria also met the ASAS criteria for 
axial SpA. In this latter group (ASAS positive), 77 
corresponded to AS according to the mNY definition 

(definite sacroiliitis on X-rays plus one minor criterion), 
while 35 were considered to have non-radiographic 
axial SpA (19 patients classified by the imaging arm 
and 16 patients by the clinical arm of the ASAS classi-
fication). Twenty-five ESSG positive patients were clas-
sified as ASAS negative patients because HLA-B27 was 
negative, and they had no sacroiliitis on radiographs 
and/or MRI.

Baseline and demographic data

Comparison of the baseline clinical and demographic 
data between ESSG positive, ASAS positive and AS posi-
tive patients is summarized in Table 1. There were no sta-
tistically significant differences between ESSG positive, 
ASAS positive and AS positive SpA patients. In ASAS 
negative patients, the diagnosis was established much more 
recently (2009 vs. 2003), they were older at diagnosis (41 
vs. 30 years) and had a shorter duration of symptoms (39 
vs. 110 months). The proportion of patients with a positive 
MRI (101/137 available) and the presence of HLA-B27 
(all HLA-B27 data available) in the different groups was 
significantly different, respectively: 59/46 % in ESSG posi-
tive, 59/58 % in ASAS positive, 78/78 % in AS positive and 
0/0 % in ASAS negative patients (see Table 1).

Follow‑up

Median drug survival for the first biologic therapy was not 
significantly different between the classification groups: 
ESSG positive, 11 (IR 6–15) months; ASAS positive, 
12  months (IR 7–19); AS, 8  months (IR 6–13), respec-
tively. Only ASAS negative patients showed a trend toward 
a lower survival: only 6 months (IR 4–14).

The retention rates at 12 and 24 months were also not 
significantly different: ESSG, 44 and 37  %; ASAS posi-
tive, 43 and 32  %; AS, 49 and 36  %, respectively. Once 
again, ASAS negative patients had a lower retention rate: 
36 and 21 %. This was not statistically significant, however, 
because of the low numbers, but potentially clinically rel-
evant. The survival curves did not diverge (Fig. 1) except 
again for the ASAS negative group after 1  year, but the 
number of patients still on medication in this group was 
quite small.

Mean disease activity objective parameters such as 
BASDAI, BASMI at baseline and at medication discontinu-
ation were not significantly different between the various 
groups (Table 1). The mean BASDAI corresponded to val-
ues needed in many countries for the approval of biologic 
therapies in SpA by medical authorities: around or above 
6. These data were, however, available at baseline and after 
follow-up in only half of the patients preventing reliable 
correlation with drug discontinuation.
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Confounders and predictors of survival

Only CRP came out as a significant overall predictor [15] 
of better survival in the drug survival analysis; (HR 7.9, 
IR 4–14, p < 0.001) for ESSG positive, ASAS positive and 
AS positive groups (Fig. 2). The numbers of patients with 
elevated CRP were too small in ASAS negative patients to 
be reliable. The median drug survival rate was 17.5 months 
for patients with elevated CRP and 8.0 months for patients 

with CRP below detection levels at inclusion. The differ-
ence was significant for all groups but particularly evi-
dent in the ASAS positive group with 61  % survival at 
12 months with an elevated CRP at inclusion compared to 
37 % survival with low CRP (p = 0.024).

No other predictors of better drug survival were appar-
ent. The drug retention rates at 24  months were identical 
in patients with positive or negative MRIs for inflamma-
tion around sacroiliac joints [16]. The survival curves were 

Table 1   Baseline data: clinical, biological and imaging features of the 137 patients treated with biologic therapies, according to the fulfillment 
of ASAS criteria or not

* Significantly different between the ASAS− and ASAS+, ESSG+ and AS+ groups

ESSG+ ASAS+ AS+ ASAS− p value

Number of patients 137 112 77 25 –

Gender: male/female 60/77 50/62 35/42 10/15 NS

Mean (SD) age at first symptoms (in years) 35.7 30.8 (10.7) 31.5 (10.7) 41.6 (12.6) <0.001*

Mean (SD) age at diagnosis (in years) 39.1 35.3 (10.8) 35.6 (10.3) 44.4 (12.8) 0.004*

Mean (SD) duration of symptoms (in months) 132.6 164.8 (126.6) 164.2 (121.0) 77.4 (63.2) <0.001*

Median year of diagnosis 2005 2007 2004 2009 –

HLA-B27+ 46 % 58 % 78 % 0 % <0.001*

Inflammation of sacroiliac joints on MRI (101 available) 59 %
60/101

78 %
60/76

78 %
39/50

0 %
0/25

<0.001*

Enthesitis 53 % 51 % 46 % 44 % NS

Recurrent or past uveitis 21 % 25 % 27 % 8 % NS

Inflammatory bowel disease (Crohn or RCUH) 15 % 14 % 17 % 4 % NS

Psoriasis 8.9 % 4.5 % 5.2 % 12 % NS

Positive family history (for AS, Psoriasis, IBD, uveitis, reactive arthritis) 27 % 33 % 31 % 5.9 % <0.05*

Systemic inflammation (CRP > 10 mg/l) 29 % 26 % 24 % 33 % NS

Peripheral arthritis/synovitis 55 % 45 % 28.6 % 60 % NS

Mean (SD) BASDAI at baseline 6.3 (2.1) 6.2 (2.2) 6.0 (2.2) 7.2 (1.6) NS

Mean (SD) BASMI at baseline 5.2 (2.3) – 5.8 (1.9) NS

Fig. 1   Kaplan–Meier survival 
curves at 1 year for biolog-
ics in ESSG positive, ASAS 
positive, ASAS negative and AS 
positive SpA patients at 12 and 
24 months
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similar in all groups with positive or negative MRIs for 
inflammation on sacroiliac joints (Fig. 3).

Patients with longer symptom duration (>24  months) 
had a drug survival rate of 48  %, while patients with 
shorter symptom duration (<24  months) had 37  % at 
12  months (HR for longer duration 0.99, IR 0.6–1.5, 

p  =  0.9) [17]. Gender in contrast did not significantly 
influence drug survival (HR for male 0.76, IR 0.4–1.2, 
p = 0.2) [18].

We also found no differences in results between the four 
main TNF-blockers used (adalimumab 35  %; etanercept 
31 %; infliximab 27 %; golimumab 5 %) after correcting 

Fig. 2   Kaplan–Meier survival curves at 1 year for biologics according to CRP level at baseline in ESSG positive, ASAS positive and AS posi-
tive SpA patients. (p < 0.05 for all groups)

Fig. 3   Kaplan–Meier survival curves at 2 years depending on the presence or not of inflammation on MRI at introduction of biologics according 
to ESSG positive, ASAS positive and AS positive SpA patients
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for confounders such as sex, age, disease duration and 
beginning of drug treatment.

Similarly, excluding patients with drug discontinua-
tion due to side effects (23 %) did not modify the survival 
curves in any of the groups (data available online).

Discussion

This monocentric retrospective “real-life” study suggests 
that anti-TNF drug retention does not depend on the cri-
teria used to diagnose SpA. Indeed, drug survival was 
comparable regardless of the classification methods used; 
ESSG, ASAS, mNY. Only the small ASAS non-classified, 
ESSG classified patient group, negative for HLA-B27 and 
the absence of sacroiliitis on radiographs and MRI showed 
a nonsignificant trend toward shorter drug survival rates 
(Fig. 1). We suspect that at least some of these ASAS non-
classified patients did not have SpA and therefore presented 
primary resistance to anti-TNF therapy. The lack of differ-
ence in drug survival in ASAS and ESSG classifications 
and the AS defined group could be due to the fact that the 
groups are interrelated with many patients fulfilling all 
three classification criteria. Drug retention may be more 
influenced by specific characteristics such as: sex, dura-
tion of symptoms, baseline CRP and inflammation on MRI 
rather than global diagnostic classification.

Some studies have suggested that classification criteria 
select different populations of SpA patients [20]. In the pre-
sent work we found no significant differences in the male–
female ratio, active enthesitis, inflammatory bowel disease, 
psoriasis, CRP levels, peripheral arthritis and disease activ-
ity according to the BASDAI between the different groups 
(Table 1).

However, the small patient group classified by ASAS as 
SpA-negative had some particularities. They were older at 
first symptoms and diagnosis, had shorter symptoms dura-
tion at the time of biologic treatment, were diagnosed more 
recently and less often showed a family history.

Shorter illness duration at time of diagnosis and intro-
duction of biologic treatment in ASAS-SpA-negative and 
non-radiographic SpA patients confirming that diagnosis 
of SpA is usually made earlier in the course of disease in 
these patients has been observed in previous studies [20]. 
This could have some influence on the response to treat-
ment. Nevertheless, according to the literature data, the def-
inite benefit of early therapy on treatment response is still 
debated mainly because it is not so easy to reliably calcu-
late the symptom duration in SpA. In the present work, no 
significant difference was found for the survival of the first 
biologic therapy according to symptom duration.

Several other predictors of better drug survival have 
been proposed in the literature. Elevated CRP at baseline 

has been shown to be the best one [15]. Our study confirms 
the importance of CRP. Indeed, among the criteria analyzed 
in this study: CRP levels (> or ≤10 mg/l), gender (male or 
female), ASAS criteria (positive or negative) and type of 
anti-TNF therapy, only an abnormal CRP level at baseline 
came out as an overall significant predictor of better drug 
survival. The difference was significant whatever the clas-
sification used. It was, however, particularly evident in the 
ASAS classified patient group.

Inflammation visible on MRI scans can precede, some-
times by many years, the development of structural lesions 
visible on radiographs [16]. Positive MRIs have been 
shown to be a predictor of good response to biologic thera-
pies in a few randomized studies [16]. However, real-life 
data on the predictive value of MRI for the response to bio-
logic therapies in SpA are scarce. This is probably due to 
the fact that in most countries up to yet, biologic therapies 
are only used when diagnosis is confirmed on conventional 
radiographs. In these situations, there is no need and no 
yet-proven rationale to perform MRI. In our study, due to 
easy access to MRI in Switzerland, most of the patients had 
an MRI performed. The interpretation of MRI scans by a 
radiologist not specialized in musculoskeletal imaging can 
be hazardous [19]. This was confirmed by our results. We 
observed about 20 % discordance between the initial inter-
pretation of MRI and the one performed by an experienced 
musculoskeletal radiologist who strictly applied the diag-
nostic criteria established by the ASAS committee.

Even after revision of MRI data by an expert, we could 
not confirm that inflammation on MRI had significant influ-
ence on drug retention rate. Indeed, we found no significant 
difference in survival rates whether patients had a positive 
or negative MRI. This conclusion may be restricted by the 
fact that only inflammation around the sacroiliac joints 
and not the entire spine was taken into account. Moreover, 
the magnitude of inflammation was not analyzed in our 
patients.

This study has several strengths. The quality of data is 
relatively high for a real-life cohort; in particular, we had 
a high percentage of patients for which X-rays, HLA-B27 
and even MRI were available. Even though the ASAS 
non-classified group was quite small, this is one rare 
study where TNF-blocker response was evaluated in such 
patients.

There are limitations to the study: This study is retro-
spective, monocentric and therefore subject to demographic 
bias. The predominance of women in all the groups was 
particularly intriguing and not necessarily representative of 
common SpA patients. This may be explained by the fact 
that, in Switzerland, introduction of a biologic therapy does 
not need to done in hospitals but can be initiated by rheu-
matologists working in private practice. Therefore, in our 
tertiary center, we tend to select atypical SpA patients, in 
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particular women. As usual in clinical practice, the over-
all drug survival rates obtained are a reflection of a clini-
cal decision by the treating physician and the validity of the 
results can be unceasingly questioned. We therefore cannot 
exclude that some of our results; in particular, the relatively 
low retention rate in comparison to the literature may be 
due to local behavior in anti-TNF use. Moreover, the sizes 
of the different groups were relatively small, limiting statis-
tical power. We suspect that with larger patient groups the 
trend to shorter drug survival in the ASAS non-classified 
group would become statistically significant and clinically 
relevant. Finally, we lacked some data to calculate relevant 
correlation between failures, disease activity measures and 
treatment withdrawals.

In conclusion, results from this study suggest that anti-
TNF drug survival is relatively independent of the clas-
sification criteria at least in this “real-life” monocentric 
selected patient cohort. The study also provides some 
insights into the characteristics of ASAS classified/non-
classified patients. It highlights some of the pitfalls of SpA 
classifications; in particular, the difficulty in the diagno-
sis of sacroiliitis on conventional radiographs and MRI. 
Among the predictors of good response to biologic therapy 
proposed in the literature: elevated CRP, positive MRIs for 
inflammation around sacroiliac joints; we found elevated 
CRP to be significant only. Results should be confirmed in 
larger multicentric cohorts.
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