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Abstract
Objective

Knowledge on the long-term effects of anti-TNF therapy in patients with ankylosing spondylitis (AS) is still limited.
Our objective was to study the long-term efficacy and safety of anti-TNF therapy in AS.

Methods
After having completed the first part of the EASIC trial a total of 71 patients were enrolled into this 96-week extension 

study. Patients were treated with the same dosages and dosing intervals of infliximab as in the EASIC core study. Efficacy 
was assessed by using standardised assessment tools such as BASDAI, BASFI, BASMI, patient global assessment, CRP 

levels and the proportion of patients without any sign of enthesitis or arthritis. Long-term safety was assessed by 
documenting adverse events (AE), serious adverse events (SAE) and reasons for dropping out.

Results
Of the 71 patients included, 64 (90.1%) completed the trial , and 7 discontinued: one was lost to follow-up, 3 withdrew 

informed consent and in 3 patients therapy was stopped for different reasons: secondary loss of response, recurrent 
infections and basal cell carcinoma of the skin. The completers showed rather stable low scores of BASDAI (mean 2.4, 
median 2.52), BASFI (mean 3.1, median 2.76) and BASMI (mean 3.2, median 3) as well as patients global assessment 

and CRP. The vast majority of patients did not have enthesitis or arthritis. A total of 476 AE were observed, 13 of which 
were SAE. The majority of these were infections and most of them affected the respiratory tract. Two malignancies 
occurred: one basal cell carcinoma and one malignant melanoma. These were the only SAE judged to be possibly 

related to the study drug.

Conclusion
Anti-TNF treatment with infliximab is efficacious over long periods of time in patients with AS. The observation of two 

skin related malignancies, including one melanoma, during the whole study period of 7 years is in line with reports from 
previous large AS data sets. 
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Introduction
Ankylosing spondylitis (AS), the main 
subtype of the spondyloarthritides 
(SpA), is a chronic inflammatory rheu-
matic disease that affects about 0.5% of 
the adult Caucasian population (1), and 
usually starts in early adulthood (2). AS 
is clinically characterised by inflamma-
tory back pain due to sacroiliac and/or 
spinal inflammation which may even-
tually lead to an increase in new bone 
formation. In addition, AS patients may 
have peripheral arthritis, enthesitis and 
uveitis (3). 
Non-steroidal anti-inflammatory drugs 
(NSAIDs) are considered as first line 
pharmacological therapy for AS, while 
other pharmacological treatments such 
as conventional disease-modifying 
anti-rheumatic drugs (DMARDs) and 
corticosteroids only play a limited role, 
in contrast to treatment of rheumatoid 
arthritis (4). However, international 
recommendations  stressed use of TNF 
blockers for patients with AS who have 
persistently high disease activity de-
spite conventional treatment (4), with a 
recent recommendation that for a defi-
nition of inefficacy the treatment dura-
tion with NSAIDs before starting anti-
TNF therapy does not need to exceed 4 
weeks (5).  
Several recent trials have shown that 
treatment with infliximab is efficacious 
in patients with active AS (6-10), con-
firming the findings of the pivotal AS-
SERT trial with 279 patients (11, 12). 
Magnetic resonance imaging (MRI) 
revealed a significant decrease in spi-
nal inflammation in this study (13). 
Whether TNF blockers slow or inhibit 
structural damage in AS is still a mat-
ter of debate (14-16), but no inhibition 
of radiographic progression was seen 
in comparison to the historical OASIS 
cohort over a period of 2 years (17-19). 
Long-term data on the clinical efficacy 
and safety of anti-TNF therapy in AS 
are still limited (20-24). However, 
long-term data are critical for appropri-
ate economic analyses related to anti-
TNF therapy (25, 26).
Therefore, the EASIC cohort was initi-
ated by a group of European rheuma-
tologists several years ago. EASIC is 
an open label investigator-driven inter-
national multicentre trial with patients 

who had received infliximab for 2 years 
as part of ASSERT (11). The results of 
the first two years of the EASIC study 
have been recently published (22). Here 
we present the results of the extension 
of this study which represents a total 
treatment period of more than 7 years.   

Material and methods
All European patients (n=149) who 
participated in ASSERT were invited 
to take part in the 2-year extension 
trial named EASIC. Altogether, 103 
patients consented to take part in this 
study (69.1%). Patients were subdi-
vided into 3 subgroups according to the 
treatment they received in the 1.3±0.9 
years between the end of ASSERT and 
the start of EASIC: group 1a (no inf-
liximab treatment between trials, flare 
before the start of EASIC, reintroduc-
tion of infliximab, n=9), group 1b (no 
infliximab treatment between trials, sus-
tained remission, follow-up until flare 
during EASIC, n=5 patients) and group 
2 (continuous infliximab treatment be-
tween ASSERT and EASIC, n=89 pa-
tients). All  81 patients who completed 
the 96 weeks of EASIC were asked to 
become part of the extension of EASIC. 
All patients received infliximab in the 
same dosages and dosing intervals as in 
EASIC core study, no subgroups were 
defined.
The study design for the entire study 
period with ASSERT, EASIC, EASIC 
extension and the interval between AS-
SERT and EASIC is summarised in Fig-
ure 1. The EASIC extension is an open-
label long-term observational study. The 
study protocol was designed on the ba-
sis of current clinical practice. Inclusion 
and exclusion criteria and the manage-
ment of concomitant medications were 
similar to the EASIC core study. 
The study protocol was reviewed and 
approved by the respective institutional 
review boards or independent ethics 
committees at each site and regulatory 
authorities in each country. All par-
ticipating patients provided written in-
formed consent prior to any trial associ-
ated procedure.

Efficacy analysis
Analyses include secondary endpoints 
of EASIC that address: long-term 
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clinical effectiveness after 7 years of 
therapy, as assessed by standard assess-
ment tools. The ASAS response crite-
ria (ASAS 20, 40, ASAS 5/6 and the 
ASAS partial remission rates) (27) are 
not very informative in long-term out-
come studies because they refer to the 
baseline values (28). Therefore we fo-
cussed on status rather than on change 
scores, and outcome assessments that 
are capable of showing long-term ben-
efits such as low disease activity, good 
functional status, good spinal mobility 
and favourable judgement of patients 
and physicians as well as lack of ar-
thritis or enthesitis. For this purpose 
we chose as outcome parameters the 
Bath AS disease activity index (BAS-
DAI), (29), Bath AS functional index 
(BASFI), (30), Bath AS metrology in-
dex (BASMI), (31), and patient global 
assessments on a visual analogue scale 
(VAS), MASES enthesitis index, and 
the 44-swollen joint count. C-reactive 
protein levels were measured at the dis-
cretion of the investigators, but were 
collected in a high proportion (95%) 
of patients. Although there is evidence 
that the 10-step and linear definitions of 
the BASMI perform better with regard 
to sensitivity to change and feasibil-
ity of BASMI in computer evaluations 
(32), we used the 2-step definition of 
the BASMI in order to allow compari-
sons with baseline values of EASIC and 
ASSERT where the 2-step definition 
was used.
The predefined primary endpoint of 
EASIC extension was the change of ra-
diographic progression after more than 
7 years of infliximab treatment. Spinal 
inflammation as assessed by MRI was 
a secondary outcome. These analyses 
will be presented separately. 

Safety analysis
The safety of infliximab was analysed 
on the basis of documented (serious) 
adverse events. The number of adverse 
events (AE), serious adverse events 
(SAE), infections, and infusion reac-
tions was recorded. The opinion of the 
investigator whether an AE was possi-
bly related to the study medication or 
not was collected. The number of drop-
outs possibly related to adverse events 
was documented. 

Statistical analysis
Our statistical analyses are descriptive 
statistics and include mean values and 
standard deviations for the variables 
mentioned above. We describe the 
proportion of patients with BASDAI 
levels <4 and <3 respectively indica-
tive for low disease activity (28) and 
the proportion of patients showing 
no enthesitis or arthritis at the end of 
the study. We do not report ASAS re-
sponse criteria such as ASAS 20 re-
sponse because responses as compared 
to baseline are not as meaningful for 
long-term studies. Since all patients re-
ceived the drug, the main objective of 
the study was to determine how many 
patients report low disease activity or 
are free of symptoms (28). We used 
the Mann-Whitney U-Test to analyse 
differences of BASDAI, BASFI and 
BASMI between NSAID-users and 
NSAID-non-users.

Results
A total of 71 patients were included 
in this 96-week open label extension 
of EASIC, 60 of whom were male 
(84.5%). The baseline characteristics 
of the EASIC patients are described 
elsewhere (22). Ten patients discontin-
ued for logistic reasons. The character-
istics of the patients who took part in 
this study are summarised in Table I. 

The transition between EASIC and EA-
SIC extension was continuous, there-
fore the participating patients generally 
continued with the same dosages and 
dosing intervals as in the EASIC core 
study. The patients received a mean 
dosage of infliximab of 410±81mg 
(5mg/kg) per infusion; 50 patients 
(70.4%) were treated every 6 weeks and 
21 (29.6%) every 8 weeks. 
Of the 103 European patients who had 
been enrolled into EASIC, 64 com-
pleted the EASIC extension (62.1%). 
However, of the 71 patients who started 
the EASIC extension 64 completed 
(90.1%). Of 7 patients who discontin-
ued, 3 were withdrawn by the inves-
tigator; one due to secondary loss of 
response, one had recurrent infections 
which were neither serious nor oppor-
tunistic and the third patient stopped 
because of a basal cell carcinoma of the 
skin. Another patient was lost to fol-
low-up and the remaining three patients 
withdrew their informed consent. 

Efficacy
The efficacy data are based on a complet-
er analysis after 96 weeks of the exten-
sion (192 weeks of EASIC). The mean 
BASDAI at this time point was 2.4±1.7 
(median 2.52), the mean BASFI 3.1±2.0 
(median 2.76), the mean BASMI (me-
dian 3) was 3.2±2.0, and the mean CRP 

Fig. 1. Study design of EASIC and EASIC extension.

Table I. Baseline characteristics of the patients included in the EASIC extension study.
 
Number of patients 71
Proportion of male patients 60   (84.5%)
Mean age at baseline 45.8 ± 10.2 years
Mean body weight at baseline 81.9 ± 13 kg
Mean BASDAI at baseline 2.4 ± 1.6
Mean BASFI at baseline 3.1 ± 2.2
Mean BASMI at baseline 3.3 ± 2.2
Number of patients without enthesitis 63
Number of patients without arthritis 58
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serum level was  4.9±5.9 mg/l (CRP lev-
els available for 61 patients). 
At week 192, 49/64 patients (76.6%) had 
BASDAI levels <4, and 42/64 showed 
BASDAI levels even <3 (65.6%) indi-
cating low disease activity (Fig. 2a). 

The majority of patients (81%) did not 
show any enthesitis and 89% (57/64) of 
patients were free of peripheral arthritis. 
Patient global assessment was 1.2±1.3 
cm on a 10 cm VAS scale (n=61) at this 
timepoint.

The clinical efficacy results after 192 
weeks of EASIC (the entire study pe-
riod) with all timepoints including AS-
SERT and EASIC at baseline, at the end 
of the core study and at the end of the 
EASIC extension are presented in Ta-
ble II and Figures 2a-b-c. Including the 
period of 1.3 years between ASSERT 
and EASIC the patients were treated for 
more than 7 years. The higher value of 
the mean BASDAI at EASIC baseline as 
compared to the end of EASIC and EA-
SIC extension is explained by the fact 
that some patients (group 1) did not re-
ceive infliximab between ASSERT and 
EASIC (22). The mean BASMI did not 
change in the EASIC extension study, 
the baseline BASMI for those patients 
who actually entered the extension study 
was 3.2.
Of interest, concomitant NSAIDs were 
used by 35/71 patients (49.3%) during 
the study, and 15 used analgesics in ad-
dition (21.1%). If NSAID use had an im-
pact on radiographic progression scores, 
will be analysed separately.  DMARDs 
and systemic steroids were only used 
by 2 and 3 patients, respectively. No 
significant differences between NSAID-
users vs. NSAID-non-users were found 
for BASDAI (3.04 vs. 2.16, p=0.078), 
BASFI (3.54 vs. 2.9, p=0,34) and BAS-
MI (3.44 vs. 3.2, p=0.51). There was no 
distinction between NSAID-users on 
demand and continuous NSAID-users in 
the EASIC study.

Safety
The safety data are summarised in Ta-
bles IIIa and IIIb. 
A total of 476 adverse events (AE) were 
observed in 63 patients during the EA-
SIC extension. More than one AE was 
reported by 96.8% of the patients. The 
most frequent reports were infections 
which contributed to 35.1% of all AEs. 
There were 116 infections (69.5%) that 
affected the respiratory tract, 25 (14.9%) 
the skin, 12 (7.2%) the gastrointestinal 
and 7 (4.2%) the urogenital tract. None 
of the 5 minor infusion reactions led 
to discontinuation of the study. An el-
evation of liver enzymes was noted in 
7 cases. Non-infectious skin AEs oc-
curred 36 times. 
Of interest, 5 cases of psoriasis in 4 pa-
tients, 3 cases of relapsing inflammatory 

Fig. 2a. Clinical 
outcomes after 96 
weeks of EASIC 
extension.

Fig. 2b. Chronol-
ogy of outcome 
parameters during 
the whole observa-
tion period.

Fig. 2c. Chronology of BASDAI and BASFI during the whole observation period.
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bowel disease (IBD) and 2 cases of ante-
rior uveitis were noted. Only one patient  
had a history of psoriasis, and he expe-
rienced flares of psoriasis twice. The 3 
other cases were new onset of disease.
A diagnosis of IBD was already es-
tablished in 2 patients who both flared 
during the study. A history of anterior 
uveitis was present in one patient who 
flared and one had a new onset.
There were 2 malignancies of the skin, 
one malignant melanoma and one case 
of basal cell skin carcinoma as men-
tioned above. The patient with malig-
nant melanoma refused to discontinue 
the study. These two malignacies were 
the only 2 SAE out of a total of 13 SAE 
that were considered to be possibly re-
lated with the study drug by the inves-
tigator. The other AEs that fulfilled the 
criteria for seriousness were one case 
of nephrolithiasis, one patient who re-
ported worsening of AS, one patient 
with left-sided hip pain and a new di-
agnosis of osteoarthritis of the right hip. 
One case of duodenal ulcer and one 
case of depression were reported. One 
patient fathered a healthy child. Another 
patient was hospitalised with a hemato-
pneumothorax and rib fractures after an 
accident. There was one case of arterial 
hypertension and one of chest pain. An-
other patient suffered from a relapsing 
intervertebral disc prolapse in the lum-
bar spine which led to 5 episodes of 
hospitalisation during the entire study 
period and two SAE during the exten-
sion study. No opportunistic infections 
including tuberculosis occurred during 
EASIC extension. 

Discussion
The EASIC cohort is currently one of 

the largest cohorts of patients with AS 
receiving anti-TNF therapy for an ex-
tended period of time. Our study pro-
vides prospective data on patients who 
received treatment with infliximab over 
more than 7 years. The clinical (22) and 
radiographic data of the EASIC core 
study (33) have been published else-
where. The radiographic analysis after 
7 years is currently ongoing. 
These data confirm the findings of an-
other recent study from our group with 
a smaller number of patients which 
showed that long-term anti-TNF thera-
py is effective and safe over many years 
(21). 
The 90.1% retention rate of infliximab 
in the EASIC extension study was re-
markably high. Even though the reten-
tion rate within the 4 years of EASIC 
was less at 62%, this rate is still in line 
with other studies (23) and it is higher 
than the 48% rate for our other inflixi-
mab cohort (21). Although the transi-
tion between EASIC core and the ex-
tension was continuous, 10 patients 
were lost between the trials – mainly 
for logistic (long distance from home to 
study site etc.) rather than drug related 
reasons. In addition, 6 patients were 
discontinued right at the beginning of 
the EASIC core study for similar rea-
sons (22). Therefore, the 62% retention 
rate reflects study design rather than 
a medication related problem such as 
safety or efficacy issues.
The importance of low disease activ-
ity levels, preferably lower than 3, and 
the clinical relevance of low BASFI 
and BASMI levels has been well rec-
ognised (28, 34). Close examination 
of the clinical efficacy data shows that 
disease activity and physical function 

levels have been very stable with low 
BASDAI, BASFI and BASMI levels 
over time. The significance of these 
findings is consistent with the global 
assessment of the completing patients 
(1.2 on a 0–10 cm scale). The patient 
reported outcome results strongly sup-
port the sustained efficacy of treatment 
with infliximab.
The small decline in mean BASMI lev-
els within 4 years of observation has to 
be interpreted as a statistical phenom-
enon, because, when only those patients 
who were finally included into the ex-
tension phase were analysed there was 
no difference in the mean BASMI be-
tween baseline and week 96. The good 
functional and patient global data view 
support a lack of decline (35). Long-
term impairments of function and spi-
nal mobility may be due to inflamma-
tion and/or radiographic progression 
which is similar to new bone formation 
(36, 37). The data of this study suggest 
that neither were occuring to a sig-
nificant extent. However, some radio-
graphic progression has been reported 
after 5 years of anti-TNF therapy (33). 
Osteodestructive changes, as indicated 
by worsening of hip osteoarthritis, have 
only been reported in one patient, and it 
is not clear whether this was due to AS 
related inflammation (38-40). Moreo-
ver, the proportion of patients without 
enthesitis or arthritis remained at a sta-
ble low level over the study period of 
more than 7 years.  
Despite the mean low disease activity 
observed in this study, almost half of the 
patients received concomitant NSAID 
therapy similar to other studies (20-24). 
This may be related to insufficient con-
trol of inflammation and pain due to AS 
or osteoarthritis. The reported positive 
effects of NSAIDs on radiographic pro-
gression may have contributed to some 
patients continuing this medication (41, 
42). Of interest there was no difference 
with regard to disease activity, function 
and spinal mobility between patients 
who used NSAIDs and those who did 
not in our cohort.
Long-term treatment of AS patients with 
infliximab has been safe in this and other 
long-term studies (20-24). As expected 
for patients treated with TNF blockers, 
the most common adverse events were 

Table II. Clinical efficacy data of the EASIC project.

Trial                         ASSERT ASSERT EASIC EASIC EASIC  
     extension
Time point Baseline 2 years Week 0 Week 96 Week 192

Efficacy parameter             
BASDAI (mean) 6.4 2.4 2.9* 2.5* 2.4*

BASFI (mean) 5.9 2.9 3.2* 3.1* 3.1*

BASMI (mean) 4.0 2.7 2.1*   2.2* + 3.2
Patient global assessment (VAS) 7.0 2.7 3.3* 2.8* 1.2*

CRP (mg/dl) 2.9    0.6    0.7*    0.5* 0.49*

Arthritis free patients (%) NA 81.6 74.3 78.4 89

*p<0.0001 in comparison with ASSERT baseline data. +the mean BASMI of the 71 patients who were 
finally included in the EASIC extension study was 3.2. 
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infections, the majority of which af-
fected the upper repiratory tract (43, 44). 
No cases of tuberculosis or opportunis-
tic infections were reported in this study. 
Two malignancies of the skin, including 
one melanoma, were documented dur-
ing the 7 year study period. This inci-
dence is in line with previous results for 
anti-TNF therapy (45, 46). No patient 
developed lymphoma during the entire 
study period; this is also in line with 
the increased relative risk of lymphoma 
which is reported for RA (47), but not 
for AS (48). The observed infusion re-
actions were minor and did not lead to 
study discontinuation. There were 5 ad-
verse reactions in 984 infusions (0.5%), 
this is very low. In the EASIC core study 
the substantially higher rate of infusion 
reactions was likely a result of the 1.3 
year-drug free interval between the stud-
ies (22). Infusion reactions have also 
been rarely observed in other studies 
with patients on long-term therapy with 
infliximab (49).
Skin, gut and eye manifestations are 
known to occur in patients with spon-
dyloarthritis (3). The paradoxical occur-
rence of flares, and even new onset of 
IBD, psoriasis and anterior uveitis has 
also been reported (50), even though 
anti-TNF therapy is effective in these 
diseases (51). The incidence of these 

adverse events was low in this study 
(52-54); 5 cases of psoriasis, 3 of inflam-
matory bowel disease and 3 of acute an-
terior uveitis occurred. All patients with 
psoriasis chose to remain in the trial.
One limitation of this EASIC extension 
study is its inclusion of volunteering pa-
tients who are doing well under inflixi-
mab therapy in EASIC, as evidenced by 
the low baseline BASDAI.  Still in sum-
mary, patients treated with infliximab 
in EASIC extension showed favour-
able responses to long-term anti-TNF 
therapy. They reported stable levels of 
low disease activity, preserved function 
and spinal mobility. Long-term efficacy 
data have also been favourable for other 
anti-TNF agents (23, 24, 55). 
Importantly, therapy with infliximab ap-
pears to be safe over many years, with 
regard to infections and malignancies. 

Key messages
• Anti-TNF therapy with infliximab 

provides long-term symptomatic 
benefit in patients with ankylosing 
spondylitis over more than 7 years. 
Physical function and spinal mobil-
ity remain stable during prolonged 
treatment.

• Long-term therapy with infliximab 
shows a favourable safety profile for 
patients with ankylosing spondylitis. 
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