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1. Introduction
Ankylosing spondylitis (AS) is a chronic, inflammatory, 
rheumatic disease involving primarily the spine and 
sacroiliac joints. It is a prototype of spondyloarthritis 
(SpA) group diseases and its prevalence in Turkey has been 
reported as 0.49% (1). It is encountered in mostly young 
adults and in 80% of the cases symptoms appear before 
30 years of age (2). Studies have revealed that the quality 
of life is reduced and the risk of disability and mortality is 
increased in patients with AS (3,4). It has been reported 
that the direct (due to health expenses) and indirect (as a 
result of workforce loss) economic losses associated with 
the disease are similar to those of rheumatoid arthritis 
(RA) in the long term (5).

Management of AS consists of pharmacological 
and nonpharmacological treatment modalities (6–11). 
The pharmacological treatment options are limited; 
however, with the recent introduction of biological drugs, 
remarkable improvements have been reported in this 
field. In general, the treatment targets include control 
of symptoms and inflammation (pain, stiffness, and 
joint swelling), preservation/normalization of physical 
function, prevention of progressive structural damage 
and disabilities, and eventually maximizing the long-
term health-related quality of life (6,11). The aim of this 
review article is to present an updated overview of the 

pharmacologic treatment of AS, as defined by the modified 
New York criteria (Table 1) (12). Nonpharmacological 
treatment modalities including physiotherapy and exercise 
are only briefly mentioned and surgical treatment is not 
discussed.

2. Nonpharmacological treatment approaches: 
physiotherapy and exercise
The nonpharmacological treatment for AS comprises 
patient training and regular exercise. Pharmacological 
treatment and nonpharmacological treatment approaches 
complement each other. Physiotherapy and exercise for 
the treatment of AS are also cost-effective (13). A recent 
Cochrane article summarized the available scientific 
evidence on the effectiveness of physiotherapy interventions 
in the management of AS (14). Personal home exercising 
and training, when compared to AS patients without 
such interventions, lead to significant improvement in 
some spinal mobility parameters (finger tips-to-floor 
distance); however, they have no effect on disease activity, 
pain, stiffness, and global patient evaluation (14). Studies 
comparing group physiotherapy programs applied with a 
supervisor with personal home exercise programs showed 
that there were no differences among groups in regard 
to pain, stiffness, and function; however, some spinal 
mobility parameters (Schober’s distance) and patient global 

Abstract: Ankylosing spondylitis is a chronic, inflammatory, rheumatic disease that can reduce the quality of life and increase the risk 
of disability and mortality. It also causes direct and indirect economic losses due to health expenses and as a result of workforce loss. 
Management of this disease consists of pharmacological and nonpharmacological modalities. Until recently, pharmacological treatment 
options have been very limited. However, development of novel biological drugs revolutionized the management of this disease. The aim 
of this review article is to present an updated overview of the pharmacologic treatment of ankylosing spondylitis. Nonpharmacological 
treatment modalities including physiotherapy and exercise are only briefly mentioned and surgical treatment is not discussed.

Key words: Ankylosing spondylitis, treatment, nonsteroid antiinflammatory drugs, disease modifying antirheumatic drugs, 
corticosteroids, anti-TNF agents

Received: 18.01.2014              Accepted: 23.05.2014             Published Online: 01.04.2015              Printed: 30.04.2015

Review Article



417

SARI et al. / Turk J Med Sci

evaluations had a tendency to improve in patients following 
a group physiotherapy program (14) . In the same review 
article, inpatient spa-exercise therapy followed by group 
physiotherapy was concluded to be better than group 
physiotherapy alone (14).

Messages/recommendations:
•	 Regular exercise program must be started as part of the 

treatment immediately after the patient is diagnosed.
•	 The patient must be thoroughly enlightened about the 

necessity of nonpharmacological practices in all stages 
of AS (early or late disease) throughout their lives as 
part of the treatment.

•	 Personal home exercises are more effective than doing 
no exercise at all. 

•	 The exercises done under supervision are more 
effective than home exercises.

•	 SpA treatment applied in combination with the group 
exercise is more effective than group physiotherapy 
practice.

•	 The intensity of exercises must be adapted according to 
the activity and stage of the disease for each patient.

•	 Patients must be trained on physical therapy explaining 
which posture is appropriate, how they should walk 
and sleep, and which exercises are suitable.

•	 Specific exercises, such as spine extension, joint range 
of motion, and deep breathing exercises, must be 
applied a minimum of twice a day. 

•	 Patients must be instructed for the right postures while 
walking, sitting, and laying down. 

•	 They should be advised to walk tall and keep the spine 
in an upright position as much as possible. They should 
avoid some unintentional postures, such as spinal 
curvature or leaning forward while working.

•	 Lying down in the face down position for 15–30 min 
a few times a day may prevent kyphosis and flexion 
contracture in the hip.

•	 Sleeping on a stiff bed with a thin pillow or without 
may reduce the possibility of developing spinal 
deformation. 

•	 Swimming and hydrotherapy are the most effective 
methods to reach all these physiotherapy targets. 

•	 A cane or a walker may be used for people with severe 
kyphosis or lower extremity arthritis. 

•	 Sports supporting axial mobility (swimming, 
badminton, volleyball, running, skiing, etc.) should 
be preferred over other sportive activities carrying 
high bone-fracture risk (cycling, horse riding, boxing, 
football). 

3. Pharmacological treatments in ankylosing spondylitis
3.1. Nonsteroid antiinflammatory drugs
Nonsteroid antiinflammatory drugs (NSAIDs), both 
nonselective and cyclooxygenase (COX)-2-specific 
inhibitors (Coxibs), are currently the first-line treatment 
for AS. Efficacy of NSAIDs on AS was assessed in various 
randomized controlled trials (RCTs) and they were found 
superior as compared to placebos (15–23). NSAIDs 
improve spinal pain, morning stiffness, and function (15–
17,19,23). They significantly reduce peripheral joint pain 
(20) and entheseal pain (21,22) and also acute phase protein 
levels (23,24). Their efficacy is partly dose-dependent (19). 
Most patients describe significant improvement in their 
low back pain and stiffness within 48 h after a full dose 
of NSAID (19), but clinical findings reappear within 2 
days following their withdrawal (16,25,26). When patients 
were asked about the level of their response to NSAID 
treatment in a cross-sectional survey, 70%–80% of them 
reported that they had good or very good symptom relief 
(19,23,27). However, this level of response is obtained in 
only 15% of patients with mechanical spinal pain (27). 
Therefore, a good response to NSAID treatment is used 
as a diagnostic criterion for distinguishing inflammatory 
back pain from mechanical back pain (27). On the other 
hand, lack of response to NSAID treatment is considered 
as a bad prognostic factor (28). Many studies comparing 
the efficacy of different NSAIDs showed no difference in 
their effectiveness in the treatment of AS (15,17,20,29). 
COX-2-inhibitors are also as effective as conventional 
NSAIDs to reduce spinal pain and preserve function in AS 
(15,16,18,19). One of the questions for which an answer 
is sought in clinical practice is how to decide on the dose 
of the NSAID to be used. The studies conducted indicate 

Table 1. Modified New York criteria for AS (12).

Clinical criteria

1-	 Low back pain and stiffness for longer than 3 months, which improve with exercise, but are not relieved by rest
2-	 Restriction of motion of the lumbar spine in both the sagittal and frontal planes
3-	 Restriction of chest expansion relative to normal values correlated for age and sex

Radiological criterion

1-	 Sacroiliitis grade ≥2 bilaterally, or grade 3–4 unilaterally

Definite ankylosing spondylitis is present if the radiological criterion is associated with at least one clinical criterion
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that the dose adjustment must be made depending on the 
patients’ symptoms. While moderate doses of NSAIDs 
can be sufficient in some AS patients, in some others 
maximum tolerated doses must be taken in order to 
obtain an adequate response (17,23). Dose timing can be 
experimented with to get the best pain relief for the entire 
day. Long-acting ones taken at night may be preferred for 
patients who suffer from night pain and morning stiffness 
(8). The maximum recommended doses of NSAIDs for the 
treatment of AS are displayed in Table 2 (30). 

Another unresolved issue about the use of NSAIDs is 
whether they should be taken as needed (on demand) or 
on a regular (continuous) basis. Regular use of NSAIDs 
over 1 year demonstrates sustained improvement in pain 
and function (17,19). Moreover, there is some evidence 
suggesting that continuous and long-term use of NSAID 
treatment reduces the radiological progression. An old 
retrospective study conducted by Boersma et al. including 
40 AS patients demonstrated that long-term and regular 
use of phenylbutazone reduced spinal ossification (31). A 
recent RCT with celecoxib also showed less radiological 
progression in patients who used NSAIDs continuously 
than in those who used them on an on-demand basis (32). 
A post hoc subgroup analysis of this study revealed that 
this effect was seen only in the patients with increased 
C-reactive protein (CRP) levels (33). In the recent German 

Spondyloarthritis Inception Cohort (GESPIC), less spinal 
radiographic progression was observed in AS patients 
with high NSAID intake. Interestingly, in this study also, 
this effect was limited to patients with elevated CRP levels 
(34). Although these results are promising, considering 
the potential cardiovascular and gastrointestinal risks 
associated with NSAIDs, we think that the available 
evidence is not yet sufficient for recommending continuous 
use of NSAIDs in all AS patients, and until more evidence 
is available on the effectiveness of NSAIDs in preventing 
progression of structural damage, patients should be 
advised to use the lowest effective dose of NSAIDs for 
the shortest duration consistent with their individual 
needs in accordance with the recommendations of both 
the US Food and Drug Administration and the European 
Medicines Evaluation Agency (35,36).

One of the current issues encountered, especially after 
the tumor necrosis factor alpha (TNF-α) inhibitors came 
into clinical use, is the characterization of patients who are 
resistant to NSAIDs. Normally, reaching the maximum 
effect of NSAIDs does not take more than 1–2 weeks (19); 
however, in some cases it might be necessary to use longer 
periods to determine the optimum dose (approximately 6 
weeks) (6,17). Some patients who do not respond to one 
NSAID may respond to another (37). Therefore, different 
NSAIDs must be tried at maximum doses. According to 
French guidelines, failure with NSAID therapy is defined 
as an inadequate response to at least three NSAIDs at 
optimal tolerated dosages for 3 consecutive months, in the 
absence of contraindications (9). NICE also recommends 
a trial of at least 2 different NSAIDS taken sequentially at 
maximum tolerated or recommended dosage for 4 weeks 
before concluding that a patient is resistant to NSAIDs 
(38). The latest update of ASAS recommendations also 
requires an adequate therapeutic trial of at least 2 NSAIDs 
for a minimum of 4 weeks, which is significantly shorter 
than the previously suggested duration of 3 months, before 
initiating anti-TNF therapy (39). A patient who has failed 
NSAID therapy should be considered to start anti-TNF 
therapy if he has active disease (BASDAI ≥ 4) for 4 weeks 
and a positive expert opinion in favor of biologic therapy 
(39).
3.1.1. Side effects of NSAIDs
NSAID studies conducted with AS patients are relatively 
short-term and include limited numbers of patients. 
Therefore, there were only limited data on the long-term 
safety of NSAIDs, until the Coxibs were compared to 
conventional NSAIDs or placebos in long-term studies. 
Adverse effects associated with the use of NSAIDs in AS 
patients are similar to those reported in other rheumatic 
patients (37). The safety profiles of NSAIDs do not seem 
to differ between long and short half-life agents (17,19,20).

Table 2. Maximum recommended dosage of NSAIDs in patients 
with AS (30).

NSAID Maximum recommended dosage (mg)

Diclofenac 150

Naproxen 1000

Aceclofenac 200

Celecoxib 400

Etodolac 600

Etoricoxib 90

Flurbiprofen 200

Phenylbutazone 400

Ibuprofen 2400

Indometacin 150

Ketoprofen 200

Meloxicam 15

Nimesulide 200

Piroxicam 20

Tenoxicam 20
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3.1.1.1. Side effects on the cardiovascular system 
Although the risk associated with cardiovascular (CV) 
toxicity was initially reported with rofecoxib (40), further 
studies revealed that other selective COX-2 inhibitors 
(41–43) and also conventional NSAIDs had a similar risk, 
suggesting that it is a class effect of all NSAIDs (44,45). 
There are various factors that contribute to an individual’s 
CV risk, such as age, history of CV diseases, and the NSAID 
dose. Serious CV incidents during NSAID treatment were 
low in young patients with low basal CV risk (43,46,47). 
On the other hand, the risk of CV incident in AS patients 
does not change between continuous or on-demand use 
(32). In addition, both classical NSAIDs and Coxibs may 
cause or exacerbate hypertension independently from 
their prothrombotic effects and this may have a negative 
effect on CV risk (32).

The CV safety of nonselective NSAIDs other than 
naproxen seems to be similar to that of COX-2-specific 
NSAIDs other than rofecoxib (48,49). It has been reported 
that naproxen is the only NSAID associated with neutral 
CV risk relative to placebos (47). High-dose naproxen 
(550 mg twice daily) suppresses platelet thromboxane 
production and therefore inhibits platelet aggregation. 
This has been suggested to be the underlying mechanism 
for the observed lower CV risk with naproxen (50). On 
the other hand, diclofenac has been reported to have the 
highest CV risk among nonselective NSAIDs, followed by 
ibuprofen (48,49). 
3.1.1.2. Side effects on the gastrointestinal system
Gastrointestinal (GI) system toxicity, which is a well-
known side effect of NSAID treatment, is caused by 
the inhibition of prostaglandin synthesis in the gastric 
mucosa and also due to some nonprostaglandin effects. 
Studies indicate that GI event risk increases over time 
with longer use of NSAIDs (51,52). However, short-term 
treatment is not risk-free (34). Continuous use of NSAIDs 
in AS patients confers a greater GI event risk compared to 
intermittent use (32). NSAID users compared to controls 
are almost 5.4 times more likely to experience serious GI 
events, such as upper GI ulcers, bleeding, or perforation, 
and the risk is generally dose-dependent (53, 54). 
Although Coxibs have a lower risk for serious GI events 
than nonselective NSAIDs, they seem to have similar 
frequency of dyspepsia and similar minor symptoms, 
which can often cause discomfort in many patients (16,55). 
Moreover, conventional NSAIDs when used with a proton 
pump inhibitor, misoprostol, or double-dose H2 receptor 
blocker display a similar GI toxicity profile to selective 
COX-2 inhibitors (56,57). Various risk factors have been 
reported for serious GI complication risks associated 
with NSAIDs: 60+ years of age, history of ulcer and ulcer 
complications, simultaneous corticosteroid, anticoagulant 
drugs or aspirin (325 mg/g) intake, alcohol usage, 

smoking, high dose of NSAIDs, taking 2 different NSAIDs 
simultaneously, and possibly Helicobacter pylori infection 
(58). Mucosal lesions may occur in the postduodenum 
intestinal areas as a result of use of conventional NSAIDs 
or Coxibs (59). Current data indicate that use of NSAIDs 
may be associated with ulcers or ulcer complications in the 
colon. Exacerbation in inflammatory bowel disease (IBD) 
and de novo induction of IBD have been reported to occur 
as a side effect of NSAID therapy (60). However, studies 
conducted with Coxibs suggest that they are not associated 
with an increased frequency of IBD exacerbation (10). 
Moreover, retrospective case-control studies with classical 
NSAIDs also showed no increase in occurrence of IBD 
exacerbation (10). 

Messages/recommendations:
•	 NSAIDs improve spinal pain, morning stiffness, and 

function, and additionally they have positive effects on 
joint pain and entheseal pain. Therefore, they should 
be used as the first-line treatment in AS. 

•	 Treatment must be started with the maximum dose 
and the dosage should be adjusted based on patient 
response and tolerance. Patients do not need to take 
NSAIDs if they have no symptoms.

•	 No differences in efficacy are evident between different 
NSAIDs including conventional NSAIDs and Coxibs. 
Therefore, choice of NSAID should be based on 
consideration of potential risks for side effects, cost, 
dosing intervals (less frequent use of drugs increases 
compliance), individual response, and possible drug 
interactions. 

•	 Long-acting night doses can be used in patients 
suffering from night pain and morning stiffness. 

•	 Combined use of NSAIDs should be avoided as it 
will increase the risk of GI toxicity with usually no 
additional benefit on symptom relief.

•	 In patients with high CV risk, naproxen should be 
preferred.

•	 In patients with a high risk for GI toxicity, a Cox-2 
selective agent or a traditional NSAID in combination 
with a gastroprotective agent (i.e. PPI) should be 
considered.

•	 In patients with active AS and coexistent IBD, NSAID 
treatment can be used if IBD is not active.

3.2. Disease-modifying antirheumatic drugs 
First, we would like to state that the term ‘disease-modifying 
antirheumatic drugs’ (DMARDs) has been borrowed 
from RA to refer to the category of drugs that suppress 
synovial inflammation and prevent structural damage 
in that disease; however, to date, none of them has been 
proven to have any ‘disease-modifying’ effects in AS (61). 
Sulfasalazine (SSZ) is the most frequently studied disease-
modifying drug in the treatment of AS. The therapeutic 
efficacy of SSZ for the treatment of AS was addressed in 
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two metaanalyses (62,63).The first metaanalysis found 
that SSZ significantly improved severity of pain, duration 
of morning stiffness, severity of morning stiffness, general 
well-being, and erythrocyte sedimentation rate (ESR) 
compared with a placebo in AS (62). In a subsequent 
more extensive metaanalysis, 11 studies including 895 
patients (disease duration: 3.8–20 years) were evaluated. 
In these studies, patients used 2–3 g/day of SSZ (for 12 
weeks to 3 years). In this metaanalysis no differences were 
found between the SSZ and placebo groups in axial pain, 
spinal mobility, enthesitis, and patient or physician global 
assessment. However, there was a significant difference 
between SSZ and placebo in the severity of morning 
stiffness (1.4 units; VAS, 0–10) and ESR (4.8 mm/h) 
in favor of SSZ (63). In this metaanalysis, the authors 
concluded that the patients with early disease, high ESR 
(active), and peripheral involvement might benefit from 
SSZ treatment (63). A RCT has shown that the severity 
and the frequency of acute anterior uveitis (AAU) attacks 
were decreased in AS patients taking SSZ (64). This was 
supported by a subsequent retrospective study, which 
reported a lower prevalence of AAU in patients on SSZ 
treatment (65). Studies have not shown any effectiveness 
of SSZ on dactylitis scores and enthesopathy index 
(63,66,67). In a 1-year double-blind placebo-controlled 
trial including 40 patients, no effect of SSZ was observed 
on radiological progression as measured either by plain 
X-ray or computerized tomography (68). 

Efficacy of methotrexate (MTX) in AS has been 
investigated in a number of studies, including three 
controlled studies (7.5–10 mg/week, oral use, and study 
period of ≤12 months) (69–71), which were reviewed 
in two metaanalyses (72,73). In a 3-year open study that 
included 17 patients, low-dose MTX demonstrated a 
positive effect on night pain, general wellness, ESR and 
CRP levels, and some other parameters like Schober’s and 
occiput-to-wall distance, and it also significantly reduced 
the need for NSAID use over time. Moreover, radiographs 
of the spine and sacroiliac joints did not show any signs of 
disease progression over the study period (74). In an open 
study in which MTX at 12.5 mg/week was administered 
subcutaneously (SC) for 1 year, no effect was observed on 
axial symptoms such as spinal pain, morning stiffness, and 
spinal movements; however, it was of note that no uveitis 
attack occurred during the study, and the frequency of 
peripheral arthritis was significantly reduced (75). In 
a recent open study, 20 active AS patients were treated 
with MTX at 20 mg/week SC for 16 weeks. No change 
was detected between baseline and week 16 for mean 
BASDAI score or for any other clinical parameter or CRP; 
only a small but nonsignificant decrease was observed in 
the number of swollen joints. (76). MTX was compared 
with naproxen in one RCT (69) and with a placebo in two 

others (70,71). In a single-blind study lasting 12 months, 
the efficacy of MTX 7.5 mg/week + naproxen was not 
found to be superior to naproxen alone (69). In a 6-month 
RCT with relatively fewer patients with active AS, no 
difference was observed in changes of Bath Ankylosing 
Spondylitis Functional Index (BASFI), BASDAI, and Bath 
Ankylosing Spondylitis Metrology Index (BASMI) scores 
and CRP levels in patients receiving MTX compared with 
those receiving a placebo, including in the subgroup of 
patients with peripheral arthritis (71). In another RCT 
comparing MTX with a placebo, a higher response rate 
was obtained as measured by a composite index based 
on the BASFI, BASDAI, severity of morning stiffness, 
patient and physician global evaluation, physical wellness, 
and health assessment questionnaire for SpA (70), but 
this benefit was revealed to be questionable after further 
analysis (77) . Two metaanalyses reviewing the published 
controlled studies did not find evidence that MTX was 
beneficial in patients with AS (72,73). However, the studies 
included in the metaanalyses had small sample sizes, were 
of short duration, and used relatively low doses of MTX. 
ASAS/EULAR recommendations also confirm that there 
is no evidence for the effectiveness of MTX in AS (6,11). 

There are only two small studies evaluating the efficacy 
of leflunomide (LEF) in the treatment of AS (78,79). The 
first study was an open-label trial lasting 6 months, which 
included 20 patients with active AS who used a daily dose 
of 20 mg of LEF after a loading dose (78). No improvement 
was observed in clinical outcomes including BASDAI, 
BASFI, BASMI, patient and physician global assessments, 
quality of life (short form-36), global pain, and CRP. 
However, mean number of arthritic joints decreased 
significantly by week 12 in patients with peripheral 
arthritis and the improvement remained significant until 
the end of the study. The second study was a 24-week 
double-blind randomized controlled study, in which 45 
patients with active AS were randomized to either LEF at 
20 mg daily or a placebo (79). At the end of the study, the 
percentage of ASAS20 responders (the primary endpoint) 
was not significantly different between the LEF and 
placebo groups. No significant differences were seen in 
other clinical assessment outcomes, either, such as general 
well-being, metrology index, swollen joint count, ESR, and 
CRP (79). 

Based on the available data, which do not provide any 
evidence for the efficacy of SSZ or any other DMARDs 
on axial symptoms, French recommendations for 
pharmacotherapy (excluding biotherapies) for AS do not 
recommend the use of SSZ, MTX, or LEF to treat the 
axial manifestations of AS, but do suggest a possible role 
for the use of SSZ in patients with peripheral arthritis 
(8). ASAS/EULAR recommendations also confirm the 
lack of evidence for the efficacy of DMARDs, including 



421

SARI et al. / Turk J Med Sci

sulfasalazine and methotrexate, for the treatment of axial 
disease, and suggest considering a therapeutic trial of SSZ 
in patients with peripheral arthritis (80).

Messages/recommendations:
•	 Despite the lack of evidence for the effectiveness of SSZ 

on the axial symptoms of AS, some rheumatologists 
still use this agent in pure axial disease, based on their 
personal experience. 

•	 SSZ (2–3 g/day) can be used in patients with peripheral 
arthritis. It has no beneficial effect on peripheral 
symptoms such as dactylitis and enthesitis.

•	 The available limited data suggest that neither MTX 
nor LEF shows any beneficial effect in treating axial or 
peripheral symptoms of AS. 

•	 In patients experiencing AAU attacks, SSZ treatment 
should be considered.

3.3. Corticosteroids 
There are very limited data on the use of glucocorticosteroids 
(GCs) in patients with AS. Although controlled studies 
on the effects of low-dose GCs in AS are lacking, some 
experts suggest that systemic GCs, when applied in low 
and moderate dosages, are not effective in treatment 
of symptoms of AS (81,82). However, a recent small 
RCT suggests that 2 weeks of high-dose oral prednisone 
produces a clinically meaningful response in patients with 
active AS (83). In this study, AS patients refractory to 
NSAIDs were randomized to receive either prednisolone 
at 20 mg or 50 mg or a placebo, once daily for a 2-week 
period. Although the primary endpoint of the study, 
BASDAI50 at week 2, did not reach statistical significance 
(33%, 27%, and 8% in patients taking prednisolone at 
50 mg/day, prednisolone at 20 mg/day, and placebo, 
respectively), the mean improvement of BASDAI score 
in the 50 mg prednisolone group was significantly higher 
than in the placebo group. The change in the 20 mg group 
was not different than in the placebo group (83). 

Three small uncontrolled studies conducted on AS 
patients with intravenous (IV) pulse GC therapy all 
reported favorable results (84–86). In these studies, 
pulse GC therapy, which was administered in a dose of 
1000 mg of IV methylprednisolone daily for 1 to 4 days, 
produced clinically relevant response starting in days 
and lasting for months (84–86). A subsequent RCT by 
Peters et. al., which compared 375 mg and 1000 mg doses 
of methylprednisolone, found no difference between the 
two doses for pain, morning stiffness, and spinal mobility 
measurements; however, both doses were effective in 
improving these outcome measures compared to baseline 
(87). According to the French guidelines, the use of 
systemic GC in AS is not recommended except in specific 
circumstances (e.g., pregnancy) (8). ASAS/EULAR 
recommendations also advise against the use of systemic 
GC therapy for axial symptoms of AS (11).

Despite the lack of controlled data regarding efficacy 
of local GC injections for enthesitis and hip or peripheral 
arthritis, GC injections to local sites may be advisable 
in patients with AS, according to expert opinion (8). 
Effectiveness of GC injections into the sacroiliac joints was 
assessed in open and controlled studies (88–92). In two 
placebo-controlled RCTs, GC injections into the sacroiliac 
joints elicited significantly better pain control compared 
to a placebo or a local anesthetic, and this effect continued 
for 2 to 6 months (90,91). Better results have been reported 
with imaging-guided injections (such as CT or ultrasound) 
than with blinded interventions (90,93). 

Messages/recommendations: 
•	 Systemic use of GC treatments must be avoided in 

the treatment of AS. Their use should be limited to 
situations such as pregnancy and when other available 
treatments are contraindicated.

•	 Imaging-guided GC injections into the sacroiliac 
joints may be considered in patients suffering from 
predominantly sacroiliac pain despite the use of 
NSAIDs at optimum doses. 

•	 Patients with resistant enthesitis, peripheral arthritis, 
or hip arthritis may benefit from intraarticular or local 
GC injections.

3.4. Anti-TNF agents
Following the elucidation of the role of TNF-α in the 
pathogenesis of AS (94), TNF inhibitors have been 
effectively used for the treatment of AS and have 
revolutionized the management of this disease, for which 
there had previously been very limited treatment options. 
Infliximab (INF), etanercept (ETA), adalimumab (ADA), 
and golimumab (GOL) are the currently available TNF 
inhibitors in Turkey, which have been approved for the 
treatment of AS.
3.4.1. Efficacy
INF, a human-mouse chimeric monoclonal anti-TNF-α 
antibody, was the first biological drug tested in a RCT for 
the treatment of AS (95). This first study and many other 
subsequent placebo-controlled RCTs have demonstrated 
that INF is effective in treating axial and peripheral 
symptoms of AS, including entheseal involvement (95–
97). Favorable effects have also been obtained on quality 
of life, spinal mobility, and CRP levels with the use of INF 
(95–97). INF has a rapid onset of action and the response 
is usually evident by the second week of treatment (95). 
Long-term follow-up data have shown persistent clinical 
efficacy and safety of over 8 years (98). It is reported 
that, when INF is discontinued, 90% of patients relapse 
within 36 weeks, and almost all patients relapse within 
1 year (99). However, it has been shown to be safe and 
effective when readministered after discontinuation (100). 
In the RCTs of INF in AS, it was usually administered 
intravenously via infusions of 2 h in duration at a dose 
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of 5 mg/kg at 0, 2, and 6 weeks followed by 5 mg/kg 
every 6 weeks thereafter (95,101). A recent metaanalysis 
compared the safety of the shorter duration infusions of 
INF (<1 hour) with that of standard 2–3 h infusions and 
concluded that rapid INF infusions of ≤1 h in duration 
are safe when compared to standard 2- to 3-h infusions 
in selected patients who previously tolerated three to four 
standard infusions (102). Some studies suggest that INF 
may be effective in active axial AS even at doses lower 
than the standard regimen (103,104). In one study, low-
dose INF was found effective also on peripheral symptoms 
(104). In a recent double-blind study, INF at an IV dose of 
3 mg/kg every 8 weeks following a loading dose elicited 
significantly higher ASAS20 response rates compared to 
a placebo at week 12 (105). Moreover, in the INF group, 
significant improvement was observed in measures of 
function, disease activity, spinal mobility, quality of life, 
and acute phase reactants (ESR and CRP). During the 
extension phase of this study, almost 2/3 of patients in 
the IFN group did not achieve the clinical target (50% 
reduction in BASDAI and a BASDAI of <3) and needed 
a dose increase (5 mg/kg) by 38 weeks; higher CRP level 
was a predictor of failure to achieve the defined clinical 
target. On the other hand, one study showed that SpA 
patients with persistent disease activity despite receiving a 
standard dose regimen of INF may benefit from reducing 
the dose interval to 6 weeks (106). A randomized study 
compared the continuous and on-demand use of INF and 
reported higher ASAS20, ASAS40, and partial remission 
response rates at week 58 with continuous IFN treatment 
(107). In the same study, addition of MTX to on-demand 
use of an INF regimen did not have a significant effect 
on patient response. Another French group published 
two studies that also showed no effect of MTX on serum 
concentrations of INF, BASDAI scores, and biomarkers of 
inflammation (108,109). 

ETA is a human fusion protein with dimeric structure. 
It is composed of two human p75 TNF receptors bound to 
an Fc fragment of immunoglobulin (Ig) G1. It binds to the 
TNF receptor and lymphotoxin-alpha with high affinity. 
The efficacy of ETA in AS has been demonstrated in several 
placebo-controlled trials (110–113). ETA has been shown 
to be effective not only on axial symptoms of AS, but also 
on peripheral symptoms, such as arthritis and enthesitis 
(114,115), and has been found more effective than SSZ on 
all joint assessments in patients with AS and peripheral 
joint involvement (115). Clinical efficacy and safety of 
ETA have held up in patients with active AS having been 
followed for as long as 7 years (116). ETA was administered 
at a twice weekly dosage of 25 mg during initial studies 
but is now most commonly prescribed at a weekly dose 
of 50 mg, since this dose regimen was demonstrated to 
be equally effective in a RCT (117,118). A higher dose of 

ETA (100 mg/week) has been reported to be as safe as the 
standard dose (50 mg/week); however, it does not increase 
the efficacy significantly (119). Discontinuation of ETA 
results in exacerbation of AS in the majority patients; 
however, no reduction in efficacy is observed when 
treatment is reinitiated with ETA (120). The effect of ETA 
in patients with advanced AS was studied in a placebo-
controlled double-blind randomized study, which showed 
significant improvement in pain, disease activity, function, 
spinal mobility, and CRP, as well as in pulmonary forced 
vital capacity measurements (121,122). 

ADA is a fully humanized antibody against TNF-α. 
The recommended dose for adult patients with AS is 40 
mg administered SC every other week. The effectiveness 
of ADA in improving axial symptoms of AS, as well 
as mobility, peripheral arthritis, enthesitis, quality of 
life, acute phase response, and AAU, has been shown in 
controlled and uncontrolled studies (123–128). The long-
term efficacy and safety of ADA have been demonstrated 
over 5 years with about half of the patients experiencing 
sustained remission at any time during the observation 
period (129). Patients with an inadequate response to the 
standard dose may benefit from weekly injections of 40 
mg of ADA (128). AS patients with advanced disease also 
show good clinical response to ADA therapy (130,131). 

GOL is another humanized monoclonal antibody 
developed against TNF-α. It is administered SC every 4 
weeks. The efficacy of GOL at 50 mg SC every 4 weeks has 
been shown to be no less effective than GOL at 100 mg 
SC every 4 weeks (132); therefore, the recommended dose 
of GOL for AS is 50 mg SC once month. Various RCTs 
reported that this drug was efficient and safe to suppress 
the disease activity in patients with active AS (132,133). 
It was reported that in addition to the fact that this drug 
suppresses the disease activity, it had positive effects on 
function, quality of life, and spinal mobility (133). It was 
reported that both doses were not much different from 
each other in terms of reducing the axial symptoms. On 
the other hand, a study that conducted research of efficacy 
on enthesitis reported that a dose of 100 mg was more 
significant than a placebo (134). 

Several studies have shown that both INF and ADA are 
efficacious in the treatment of moderate-to-severe Crohn’s 
disease (135–138). In addition, INF and ADA are also 
effective in inducing and maintaining clinical remission 
in patients with moderately to severely active ulcerative 
colitis in whom conventional therapy has failed (139,140). 
In cases with IBD accompanying AS, INF significantly 
reduced the exacerbation frequency of IBD when 
compared to placebos, ETA, and ADA (141). However, 
IBD exacerbation frequency was similar between patients 
using ETA and patients using placebos (141).
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There are various studies investigating the efficacy 
of biological drugs in AAU, which is the most frequent 
nonjoint manifestation in AS. A metaanalysis reported 
that INF and ETA were significantly more efficient than 
placebos in preventing AAU attacks (142). Another 
metaanalysis revealed that ETA was as efficient as SSZ in 
preventing AAU (143). In an open study, ADA reduced 
the rate of anterior uveitis flares in patients with active 
AS (126). However, although ETA has been reported to 
decrease AAU attacks significantly compared to placebos 
and to have a similar efficacy to SSZ, a higher number of 
reported uveitis flares with ETA compared to ADA and 
INF in two side-effect registries suggest that it may be less 
effective in preventing uveitis than the monoclonal TNF 
inhibitors (123,124).

Apart from improving the clinical findings of 
AS, treatment with TNF inhibitors can reduce spinal 
inflammation. Double-blind placebo-controlled trials 
demonstrated that treatment with all four anti-TNF 
agents currently available in Turkey (INF, ETA, ADA, 
GOL) resulted in approximately 50% regression of 
spinal inflammation as assessed by spinal MRI starting 
at week 12 and this could be maintained up to week 104 
(144–147). However, 2 years of treatment with ETA, INF, 
or ADA did not slow radiographic progression in AS. 
Radiographs of the spine from patients who received ETA, 
INF, or ADA were compared with radiographs from TNF-
naive patients in the Outcome in AS International Study 
(OASIS) database. Radiographic progression as scored by 
using the modified Stoke Ankylosing Spondylitis Spine 
Score (mSASSS) from baseline to the 2-year follow-up 
did not show any difference between patients treated with 
anti-TNF agents and patients who had no prior use of 
those drugs (148–150). Therefore, despite improvement in 
spinal inflammation, anti-TNF agents could not prevent 
structural damage in AS patients.

Because of their high cost, TNF-α antagonists should 
not be continued if adequate response cannot be achieved. 
Time of evaluation for the efficacy of anti-TNF-α agents 
should be 6–12 weeks (7). Adequate response is defined 
as an improvement of at least two units in BASDAI (on 
a scale of 0–10) by the French Rheumatology Society 
guidelines (9), whereas it is as a relative reduction of 50% 
or an absolute change of 20 mm in BASDAI (on a scale of 
0–100) according to ASAS recommendations (7). 

AS patients who discontinue an anti-TNF-α molecule 
due to side effects or inefficacy can be switched to another 
anti-TNF. Among 514 AS patients in a longitudinal 
observational multicenter study in Norway, 77 patients 
switched to a second or third TNF inhibitor while 437 
patients did not switch. Disease activity and health status 
3 months after initiation of treatment were generally 
better in nonswitchers. However, among switchers, 

approximately 40% achieved ASAS20 and 30% achieved 
ASAS40 response after 3 months of treatment, and there 
was no clear difference regarding ASAS20 and ASAS40 
response among nonswitchers, switchers to a first anti-
TNF, and switchers to a second anti-TNF agent (151). An 
open study, which evaluated the effectiveness and safety of 
ADA in a large cohort of patients with AS, included 326 
patients who had prior use of ETA or INF; of them, 41% 
achieved BASDAI50 response (126). In an observational 
study comparing AS patients with RA and psoriatic 
arthritis, efficacy of TNF switch after failure of one TNF 
inhibitor was higher in AS than the other two diseases 
(152). Therefore, switching to another TNF inhibitor 
appears to be an effective approach in AS, with around 
one-third of patients showing a good clinical response. On 
the other hand, there is still no good option for AS patients 
who cannot take anti-TNF agents due to inefficacy or 
intolerance. In a 24-week open study, approximately half 
of the anti-TNF naive patients treated with rituximab 
achieved ASAS20 response, and 30% of the patients 
achieved ASAS partial remission (153). All patients who 
were regarded as responders at week 24 showed a good 
clinical response at the end of the first year, with and 
without a second course of rituximab treatment (154). 
However, rituximab was ineffective in patients resistant 
to anti-TNF agents (153). A recent RCT investigated 
the effect of tocilizumab in anti-TNF naive AS patients; 
however, the study had to be terminated due to inefficacy 
(155). Likewise, in an open study a major response was 
not observed in AS patients treated with abatacept (156). 
Secukinumab, which was shown to be effective in reducing 
clinical or biological signs of active AS in a phase 2 study, 
may be an alternative to TNF inhibition for both anti-TNF 
naive and anti-TNF resistant patients (157). 

Messages/recommendations:
•	 Anti-TNF drugs are effective in treating axial disease, 

peripheral arthritis, and enthesitis.
•	 Anti-TNF-α drugs should be preferred in patients 

who have active disease (BASDAI of ≥4) despite 
conventional treatment. 

•	 Patients with axial disease should have been treated 
with at least 2 different NSAIDs with maximum 
tolerated doses for at least 4 weeks, unless there is 
contraindication to NSAIDs. 

•	 AS patients with peripheral arthritis may be given a 
therapeutic trial of SSZ. 

•	 Available data do not suggest any additional benefit of 
using MTX in combination with INF or with any other 
anti-TNF.

•	 It seems that anti-TNF drugs are not superior to 
each other in terms of efficacy. However, the choice 
of anti-TNF agent should be made according to the 
current safety data and the patient’s characteristics. 
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Monoclonal antibodies can be preferred in patients 
with bowel involvement.

•	 In the absence of response after 12 weeks of treatment 
with an anti-TNF agent, another TNF inhibitor can be 
tried.

•	 Treatment with TNF inhibitors can reduce spinal 
inflammation detected by MRI. However, anti-TNF 
agents do not appear to prevent structural damage, at 
least over 2 years.

References

1.	 Onen F, Akar S, Birlik M, Sari I, Khan MA, Gurler O, Ergor 
A, Manisali M, Akkoc N. Prevalence of ankylosing spondylitis 
and related spondyloarthritides in an urban area of Izmir, 
Turkey. J Rheumatol 2008; 35: 305–309.

2.	 Feldtkeller E, Khan MA, van der Heijde D, van der Linden S, 
Braun J. Age at disease onset and diagnosis delay in HLA-B27 
negative vs. positive patients with ankylosing spondylitis. 
Rheumatol Int 2003; 23: 61–66.

3.	 Braun J, Pincus T. Mortality, course of disease and prognosis 
of patients with ankylosing spondylitis. Clin Exp Rheumatol 
2002; 20: S16–22.

4.	 Jacobs P, Bissonnette R, Guenther LC. Socioeconomic burden 
of immune-mediated inflammatory diseases--focusing on 
work productivity and disability. J Rheumatol Suppl 2011; 88: 
55–61.

5.	 Zink A, Braun J, Listing J, Wollenhaupt J. Disability and 
handicap in rheumatoid arthritis and ankylosing spondylitis-
-results from the German rheumatological database. German 
Collaborative Arthritis Centers. J Rheumatol 2000; 27: 613–
622.

6.	 Zochling J, van der Heijde D, Burgos-Vargas R, Collantes E, 
Davis JC Jr, Dijkmans B, Dougados M, Geher P, Inman RD, 
Khan MA et al. ASAS/EULAR recommendations for the 
management of ankylosing spondylitis. Ann Rheum Dis 2006; 
65: 442–452.

7.	 Braun J, Davis J, Dougados M, Sieper J, van der Linden S, van 
der Heijde D. First update of the international ASAS consensus 
statement for the use of anti-TNF agents in patients with 
ankylosing spondylitis. Ann Rheum Dis 2006; 65: 316–320.

8.	 Lavie F, Pavy S, Dernis E, Goupille P, Cantagrel A, Tebib 
J, Claudepierre P, Flipo RM, Le Loet X, Maillefert JF et al. 
Pharmacotherapy (excluding biotherapies) for ankylosing 
spondylitis: development of recommendations for clinical 
practice based on published evidence and expert opinion. Joint 
Bone Spine 2007; 74: 346–352.

9.	 Pham T, Fautrel B, Dernis E, Goupille P, Guillemin F, Le Loet 
X, Ravaud P, Claudepierre P, Miceli-Richard C, de Bandt M et 
al. Recommendations of the French Society for Rheumatology 
regarding TNFalpha antagonist therapy in patients with 
ankylosing spondylitis or psoriatic arthritis: 2007 update. Joint 
Bone Spine 2007; 74: 638–646.

10.	 Sidiropoulos PI, Hatemi G, Song IH, Avouac J, Collantes E, 
Hamuryudan V, Herold M, Kvien TK, Mielants H, Mendoza JM 
et al. Evidence-based recommendations for the management of 
ankylosing spondylitis: systematic literature search of the 3E 
Initiative in Rheumatology involving a broad panel of experts 
and practising rheumatologists. Rheumatology (Oxford) 2008; 
47: 355–361.

11.	 Braun J, van den Berg R, Baraliakos X, Boehm H, Burgos-
Vargas R, Collantes-Estevez E, Dagfinrud H, Dijkmans 
B, Dougados M, Emery P et al. 2010 update of the ASAS/
EULAR recommendations for the management of ankylosing 
spondylitis. Ann Rheum Dis 2011; 70: 896–904.

12.	 van der Linden S, Valkenburg HA, Cats A. Evaluation of 
diagnostic criteria for ankylosing spondylitis. A proposal for 
modification of the New York criteria. Arthritis Rheum 1984; 
27: 361–368.

13.	 Elyan M, Khan MA. The role of nonsteroidal anti-inflammatory 
medications and exercise in the treatment of ankylosing 
spondylitis. Curr Rheumatol Rep 2006; 8: 255–259.

14.	 Dagfinrud H, Kvien TK, Hagen KB. Physiotherapy 
interventions for ankylosing spondylitis. Cochrane Database 
Syst Rev 2008; CD002822.

15.	 Boulos P, Dougados M, Macleod SM, Hunsche E. 
Pharmacological treatment of ankylosing spondylitis: a 
systematic review. Drugs 2005; 65: 2111–2127.

16.	 Dougados M, Behier JM, Jolchine I, Calin A, van der Heijde 
D, Olivieri I, Zeidler H, Herman H. Efficacy of celecoxib, 
a cyclooxygenase 2-specific inhibitor, in the treatment of 
ankylosing spondylitis: a six-week controlled study with 
comparison against placebo and against a conventional 
nonsteroidal antiinflammatory drug. Arthritis Rheum 2001; 
44: 180–185.

17.	 Dougados M, Gueguen A, Nakache JP, Velicitat P, Veys EM, 
Zeidler H, Calin A. Ankylosing spondylitis: what is the 
optimum duration of a clinical study? A one year versus 
a 6 weeks non-steroidal anti-inflammatory drug trial. 
Rheumatology (Oxford) 1999; 38: 235–244.

18.	 Escalas C, Trijau S, Dougados M. Evaluation of the treatment 
effect of NSAIDs/TNF blockers according to different 
domains in ankylosing spondylitis: results of a meta-analysis. 
Rheumatology (Oxford) 2010; 49: 1317–1325.

19.	 van der Heijde D, Baraf HS, Ramos-Remus C, Calin A, Weaver 
AL, Schiff M, James M, Markind JE, Reicin AS, Melian A 
et al. Evaluation of the efficacy of etoricoxib in ankylosing 
spondylitis: results of a fifty-two-week, randomized, controlled 
study. Arthritis Rheum 2005; 52: 1205–1215.

http://dx.doi.org/10.3899/jrheum.110901
http://dx.doi.org/10.3899/jrheum.110901
http://dx.doi.org/10.3899/jrheum.110901
http://dx.doi.org/10.3899/jrheum.110901
http://dx.doi.org/10.1136/ard.2005.041137
http://dx.doi.org/10.1136/ard.2005.041137
http://dx.doi.org/10.1136/ard.2005.041137
http://dx.doi.org/10.1136/ard.2005.041137
http://dx.doi.org/10.1136/ard.2005.041137
http://dx.doi.org/10.1136/ard.2005.040758
http://dx.doi.org/10.1136/ard.2005.040758
http://dx.doi.org/10.1136/ard.2005.040758
http://dx.doi.org/10.1136/ard.2005.040758
http://dx.doi.org/10.1016/j.jbspin.2007.04.003
http://dx.doi.org/10.1016/j.jbspin.2007.04.003
http://dx.doi.org/10.1016/j.jbspin.2007.04.003
http://dx.doi.org/10.1016/j.jbspin.2007.04.003
http://dx.doi.org/10.1016/j.jbspin.2007.04.003
http://dx.doi.org/10.1016/j.jbspin.2007.04.003
http://dx.doi.org/10.1016/j.jbspin.2007.10.003
http://dx.doi.org/10.1016/j.jbspin.2007.10.003
http://dx.doi.org/10.1016/j.jbspin.2007.10.003
http://dx.doi.org/10.1016/j.jbspin.2007.10.003
http://dx.doi.org/10.1016/j.jbspin.2007.10.003
http://dx.doi.org/10.1016/j.jbspin.2007.10.003
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1093/rheumatology/kem348
http://dx.doi.org/10.1136/ard.2011.151027
http://dx.doi.org/10.1136/ard.2011.151027
http://dx.doi.org/10.1136/ard.2011.151027
http://dx.doi.org/10.1136/ard.2011.151027
http://dx.doi.org/10.1136/ard.2011.151027
http://dx.doi.org/10.1007/s11926-006-0005-7
http://dx.doi.org/10.1007/s11926-006-0005-7
http://dx.doi.org/10.1007/s11926-006-0005-7
http://dx.doi.org/10.1002/14651858.CD002822
http://dx.doi.org/10.1002/14651858.CD002822
http://dx.doi.org/10.1002/14651858.CD002822
http://dx.doi.org/10.2165/00003495-200565150-00004
http://dx.doi.org/10.2165/00003495-200565150-00004
http://dx.doi.org/10.2165/00003495-200565150-00004
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1002/1529-0131(200101)44:1&lt;180::AID-ANR24&gt;3.0.CO;2-K
http://dx.doi.org/10.1093/rheumatology/38.3.235
http://dx.doi.org/10.1093/rheumatology/38.3.235
http://dx.doi.org/10.1093/rheumatology/38.3.235
http://dx.doi.org/10.1093/rheumatology/38.3.235
http://dx.doi.org/10.1093/rheumatology/38.3.235
http://dx.doi.org/10.1093/rheumatology/keq078
http://dx.doi.org/10.1093/rheumatology/keq078
http://dx.doi.org/10.1093/rheumatology/keq078
http://dx.doi.org/10.1093/rheumatology/keq078


425

SARI et al. / Turk J Med Sci

20.	 Dougados M, Nguyen M, Caporal R, Legeais J, Bouxin-Sauzet 
A, Pellegri-Guegnault B, Gomeni C. Ximoprofen in ankylosing 
spondylitis. A double blind placebo controlled dose ranging 
study. Scand J Rheumatol 1994; 23: 243–248.

21.	 Gossec L, van der Heijde D, Melian A, Krupa DA, James MK, 
Cavanaugh PF, Reicin AS, Dougados M. Efficacy of cyclo-
oxygenase-2 inhibition by etoricoxib and naproxen on the 
axial manifestations of ankylosing spondylitis in the presence 
of peripheral arthritis. Ann Rheum Dis 2005; 64: 1563–1567.

22.	 Sydnes OA. Comparison of piroxicam with indomethacin in 
ankylosing spondylitis: a double-blind crossover trial. British J 
Clin Pract 1981; 35: 40–44.

23.	 Sieper J, Klopsch T, Richter M, Kapelle A, Rudwaleit M, 
Schwank S, Regourd E, May M. Comparison of two different 
dosages of celecoxib with diclofenac for the treatment of active 
ankylosing spondylitis: results of a 12-week randomised, 
double-blind, controlled study. Ann Rheum Dis 2008; 67: 323–
329.

24.	 Barkhuizen A, Steinfeld S, Robbins J, West C, Coombs J, 
Zwillich S. Celecoxib is efficacious and well tolerated in treating 
signs and symptoms of ankylosing spondylitis. J Rheumatol 
2006; 33: 1805–1812.

25.	 Dougados M, Dijkmans B, Khan M, Maksymowych W, van der 
Linden S, Brandt J. Conventional treatments for ankylosing 
spondylitis. Ann Rheum Dis 2002; 61 (Suppl. 3): iii40–50.

26.	 Toussirot E, Wendling D. Recent progress in ankylosing 
spondylitis treatment. Expert Opin Pharmacother 2003; 4: 
1–12.

27.	 Amor B, Dougados M, Listrat V, Menkes CJ, Roux H, 
Benhamou C, Blotman F, Pattin S, Paolaggi JB, Duquesnoy B et 
al. Are classification criteria for spondylarthropathy useful as 
diagnostic criteria? Rev Rhum Engl Ed 1995; 62: 10–15.

28.	 Amor B, Dougados M, Khan MA. Management of refractory 
ankylosing spondylitis and related spondyloarthropathies. 
Rheum Dis Clin North Am 1995; 21: 117–128.

29.	 Bird HA, Le Gallez P, Astbury C, Looi D, Wright V. A parallel 
group comparison of tenoxicam and piroxicam in patients with 
ankylosing spondylitis. Pharmatherapeutica 1986; 4: 457–462.

30.	 Dougados M, Simon P, Braun J, Burgos-Vargas R, 
Maksymowych WP, Sieper J, van der Heijde D. ASAS 
recommendations for collecting, analysing and reporting 
NSAID intake in clinical trials/epidemiological studies in axial 
spondyloarthritis. Ann Rheum Dis 2011; 70: 249–251.

31.	 Boersma JW. Retardation of ossification of the lumbar vertebral 
column in ankylosing spondylitis by means of phenylbutazone. 
Scand J Rheumatol 1976; 5: 60–64.

32.	 Wanders A, Heijde D, Landewe R, Behier JM, Calin A, Olivieri 
I, Zeidler H, Dougados M. Nonsteroidal antiinflammatory 
drugs reduce radiographic progression in patients with 
ankylosing spondylitis: a randomized clinical trial. Arthritis 
Rheum 2005; 52: 1756–1765.

33.	 Kroon F, Landewe R, Dougados M, van der Heijde D. 
Continuous NSAID use reverts the effects of inflammation 
on radiographic progression in patients with ankylosing 
spondylitis. Ann Rheum Dis 2012; 71: 1623–1629.

34.	 Poddubnyy D, van der Heijde D. Therapeutic controversies 
in spondyloarthritis: nonsteroidal anti-inflammatory drugs. 
Rheum Dis Clin North Am 2012; 38: 601–611.

35.	 US Food and Drugs Administration Center for Drug 
Evaluation and Research. Public Health Advisory - FDA 
Announces Important Changes and Additional Warnings 
for COX-2 Selective and Non-Selective Non-Steroidal Anti-
Inflammatory Drugs (NSAIDs). Silver Spring, MD, USA: FDA: 
2005.

36.	 European Medicines Agency. Press Release: European 
Medicines Agency Update on Non-Selective NSAIDs. London, 
UK: EMA; 2005.

37.	 Song IH, Poddubnyy DA, Rudwaleit M, Sieper J. Benefits and 
risks of ankylosing spondylitis treatment with nonsteroidal 
antiinflammatory drugs. Arthritis Rheum 2008; 58: 929–938.

38.	 National Institute for Health and Care Excellence. Adalimumab, 
Etanercept and Infliximab for Ankylosing Spondylitis. NICE 
Technology Appraisal Guidance 143 2010. London, UK: NICE; 
2010.

39.	 van der Heijde D, Sieper J, Maksymowych WP, Dougados 
M, Burgos-Vargas R, Landewe R, Rudwaleit M, Braun J, 
Assessment of SpondyloArthritis International Society. 2010 
Update of the international ASAS recommendations for the 
use of anti-TNF agents in patients with axial spondyloarthritis. 
Ann Rheum Dis 2011; 70: 905–908.

40.	 Bombardier C, Laine L, Reicin A, Shapiro D, Burgos-Vargas R, 
Davis B, Day R, Ferraz MB, Hawkey CJ, Hochberg MC et al. 
Comparison of upper gastrointestinal toxicity of rofecoxib and 
naproxen in patients with rheumatoid arthritis. VIGOR Study 
Group. N Engl J Med 2000; 343: 1520–1528.

41.	 Bresalier RS, Sandler RS, Quan H, Bolognese JA, Oxenius 
B, Horgan K, Lines C, Riddell R, Morton D, Lanas A et al. 
Cardiovascular events associated with rofecoxib in a colorectal 
adenoma chemoprevention trial. N Engl J Med 2005; 352: 
1092–1102.

42.	 Nussmeier NA, Whelton AA, Brown MT, Langford RM, Hoeft 
A, Parlow JL, Boyce SW, Verburg KM. Complications of the 
COX-2 inhibitors parecoxib and valdecoxib after cardiac 
surgery. N Engl J Med 2005; 352: 1081–1091.

43.	 Solomon SD, McMurray JJ, Pfeffer MA, Wittes J, Fowler R, 
Finn P, Anderson WF, Zauber A, Hawk E, Bertagnolli M. 
Cardiovascular risk associated with celecoxib in a clinical trial 
for colorectal adenoma prevention. N Engl J Med 2005; 352: 
1071–1080.

44.	 Bolten WW. Problem of the atherothrombotic potential of 
non-steroidal anti-inflammatory drugs. Ann Rheum Dis 2006; 
65: 7–13.

http://dx.doi.org/10.3109/03009749409103723
http://dx.doi.org/10.3109/03009749409103723
http://dx.doi.org/10.3109/03009749409103723
http://dx.doi.org/10.3109/03009749409103723
http://dx.doi.org/10.1136/ard.2004.029611
http://dx.doi.org/10.1136/ard.2004.029611
http://dx.doi.org/10.1136/ard.2004.029611
http://dx.doi.org/10.1136/ard.2004.029611
http://dx.doi.org/10.1136/ard.2004.029611
http://dx.doi.org/10.1136/ard.2007.075309
http://dx.doi.org/10.1136/ard.2007.075309
http://dx.doi.org/10.1136/ard.2007.075309
http://dx.doi.org/10.1136/ard.2007.075309
http://dx.doi.org/10.1136/ard.2007.075309
http://dx.doi.org/10.1136/ard.2007.075309
http://dx.doi.org/10.1136/ard.61.suppl_3.iii40
http://dx.doi.org/10.1136/ard.61.suppl_3.iii40
http://dx.doi.org/10.1136/ard.61.suppl_3.iii40
http://dx.doi.org/10.1517/14656566.4.1.1
http://dx.doi.org/10.1517/14656566.4.1.1
http://dx.doi.org/10.1517/14656566.4.1.1
http://dx.doi.org/10.1136/ard.2010.133488
http://dx.doi.org/10.1136/ard.2010.133488
http://dx.doi.org/10.1136/ard.2010.133488
http://dx.doi.org/10.1136/ard.2010.133488
http://dx.doi.org/10.1136/ard.2010.133488
http://dx.doi.org/10.1002/art.21054
http://dx.doi.org/10.1002/art.21054
http://dx.doi.org/10.1002/art.21054
http://dx.doi.org/10.1002/art.21054
http://dx.doi.org/10.1002/art.21054
http://dx.doi.org/10.1136/annrheumdis-2012-201370
http://dx.doi.org/10.1136/annrheumdis-2012-201370
http://dx.doi.org/10.1136/annrheumdis-2012-201370
http://dx.doi.org/10.1136/annrheumdis-2012-201370
http://dx.doi.org/10.1016/j.rdc.2012.08.005
http://dx.doi.org/10.1016/j.rdc.2012.08.005
http://dx.doi.org/10.1016/j.rdc.2012.08.005
http://dx.doi.org/10.1002/art.23275
http://dx.doi.org/10.1002/art.23275
http://dx.doi.org/10.1002/art.23275
http://dx.doi.org/10.1056/NEJM200011233432103
http://dx.doi.org/10.1056/NEJM200011233432103
http://dx.doi.org/10.1056/NEJM200011233432103
http://dx.doi.org/10.1056/NEJM200011233432103
http://dx.doi.org/10.1056/NEJM200011233432103
http://dx.doi.org/10.1056/NEJMoa050493
http://dx.doi.org/10.1056/NEJMoa050493
http://dx.doi.org/10.1056/NEJMoa050493
http://dx.doi.org/10.1056/NEJMoa050493
http://dx.doi.org/10.1056/NEJMoa050493
http://dx.doi.org/10.1056/NEJMoa050330
http://dx.doi.org/10.1056/NEJMoa050330
http://dx.doi.org/10.1056/NEJMoa050330
http://dx.doi.org/10.1056/NEJMoa050330
http://dx.doi.org/10.1056/NEJMoa050405
http://dx.doi.org/10.1056/NEJMoa050405
http://dx.doi.org/10.1056/NEJMoa050405
http://dx.doi.org/10.1056/NEJMoa050405
http://dx.doi.org/10.1056/NEJMoa050405
http://dx.doi.org/10.1136/ard.2005.036269
http://dx.doi.org/10.1136/ard.2005.036269
http://dx.doi.org/10.1136/ard.2005.036269


426

SARI et al. / Turk J Med Sci

45.	 Graham DJ, Campen D, Hui R, Spence M, Cheetham C, Levy 
G, Shoor S, Ray WA. Risk of acute myocardial infarction and 
sudden cardiac death in patients treated with cyclo-oxygenase 
2 selective and non-selective non-steroidal anti-inflammatory 
drugs: nested case-control study. Lancet 2005; 365: 475–481.

46.	 Cannon CP, Curtis SP, FitzGerald GA, Krum H, Kaur A, 
Bolognese JA, Reicin AS, Bombardier C, Weinblatt ME, van 
der Heijde D et al. Cardiovascular outcomes with etoricoxib 
and diclofenac in patients with osteoarthritis and rheumatoid 
arthritis in the Multinational Etoricoxib and Diclofenac 
Arthritis Long-term (MEDAL) programme: a randomised 
comparison. Lancet 2006; 368: 1771–1781.

47.	 Farkouh ME, Kirshner H, Harrington RA, Ruland S, Verheugt 
FW, Schnitzer TJ, Burmester GR, Mysler E, Hochberg MC, 
Doherty M et al. Comparison of lumiracoxib with naproxen 
and ibuprofen in the Therapeutic Arthritis Research and 
Gastrointestinal Event Trial (TARGET), cardiovascular 
outcomes: randomised controlled trial. Lancet 2004; 364: 675–
684.

48.	 Kearney PM, Baigent C, Godwin J, Halls H, Emberson JR, 
Patrono C. Do selective cyclo-oxygenase-2 inhibitors and 
traditional non-steroidal anti-inflammatory drugs increase the 
risk of atherothrombosis? Meta-analysis of randomised trials. 
BMJ 2006; 332: 1302–1308.

49.	 McGettigan P, Henry D. Cardiovascular risk and inhibition of 
cyclooxygenase: a systematic review of the observational studies 
of selective and nonselective inhibitors of cyclooxygenase 2. 
JAMA 2006; 296: 1633–1644.

50.	 Hermann M. Cardiovascular risk associated with nonsteroidal 
anti-inflammatory drugs. Curr Rheumatol Rep 2009; 11: 31–
35.

51.	 Laine L, Curtis SP, Cryer B, Kaur A, Cannon CP. Assessment 
of upper gastrointestinal safety of etoricoxib and diclofenac 
in patients with osteoarthritis and rheumatoid arthritis in the 
Multinational Etoricoxib and Diclofenac Arthritis Long-term 
(MEDAL) programme: a randomised comparison. Lancet 
2007; 369: 465–473.

52.	 Schnitzer TJ, Burmester GR, Mysler E, Hochberg MC, Doherty 
M, Ehrsam E, Gitton X, Krammer G, Mellein B, Matchaba P et 
al. Comparison of lumiracoxib with naproxen and ibuprofen 
in the Therapeutic Arthritis Research and Gastrointestinal 
Event Trial (TARGET), reduction in ulcer complications: 
randomised controlled trial. Lancet 2004; 364: 665–674.

53.	 Lewis SC, Langman MJ, Laporte JR, Matthews JN, Rawlins 
MD, Wiholm BE. Dose-response relationships between 
individual nonaspirin nonsteroidal anti-inflammatory drugs 
(NANSAIDs) and serious upper gastrointestinal bleeding: 
a meta-analysis based on individual patient data. Br J Clin 
Pharmacol 2002; 54: 320–326.

54.	 Ofman JJ, MacLean CH, Straus WL, Morton SC, Berger 
ML, Roth EA, Shekelle P. A metaanalysis of severe 
upper gastrointestinal complications of nonsteroidal 
antiinflammatory drugs. J Rheumatol 2002; 29: 804–812.

55.	 Silverstein FE, Faich G, Goldstein JL, Simon LS, Pincus T, 
Whelton A, Makuch R, Eisen G, Agrawal NM, Stenson WF 
et al. Gastrointestinal toxicity with celecoxib vs nonsteroidal 
anti-inflammatory drugs for osteoarthritis and rheumatoid 
arthritis: the CLASS study: A randomized controlled trial. 
Celecoxib Long-term Arthritis Safety Study. JAMA 2000; 284: 
1247–1255.

56.	 Leandro G, Pilotto A, Franceschi M, Bertin T, Lichino E, Di 
Mario F. Prevention of acute NSAID-related gastroduodenal 
damage: a meta-analysis of controlled clinical trials. Dig Dis 
Sci 2001; 46: 1924–1936.

57.	 Rostom A, Wells G, Tugwell P, Welch V, Dube C, McGowan J. The 
prevention of chronic NSAID induced upper gastrointestinal 
toxicity: a Cochrane collaboration metaanalysis of randomized 
controlled trials. J Rheumatol 2000; 27: 2203–2214.

58.	 Cryer B. Nonsteroidal anti-inflammatory drug gastrointestinal 
toxicity. Curr Opin Gastroenterol 2001; 17: 503–512.

59.	 Goldstein JL, Eisen GM, Lewis B, Gralnek IM, Zlotnick S, Fort 
JG. Video capsule endoscopy to prospectively assess small 
bowel injury with celecoxib, naproxen plus omeprazole, and 
placebo. Clin Gastroenterol Hepatol 2005; 3: 133–141.

60.	 Bonner GF, Fakhri A, Vennamaneni SR. A long-term cohort 
study of nonsteroidal anti-inflammatory drug use and disease 
activity in outpatients with inflammatory bowel disease. 
Inflamm Bowel Dis 2004; 10: 751–757.

61.	 Akkoc N, van der Linden S, Khan MA. Ankylosing spondylitis 
and symptom-modifying vs disease-modifying therapy. Best 
Pract Res Cl Rh 2006; 20: 539–557.

62.	 Ferraz MB, Tugwell P, Goldsmith CH, Atra E. Meta-analysis of 
sulfasalazine in ankylosing spondylitis. J Rheumatol 1990; 17: 
1482–1486.

63.	 Chen J, Liu C. Is sulfasalazine effective in ankylosing 
spondylitis? A systematic review of randomized controlled 
trials. J Rheumatol 2006; 33: 722–731.

64.	 Benitez-Del-Castillo JM, Garcia-Sanchez J, Iradier T, Banares 
A. Sulfasalazine in the prevention of anterior uveitis associated 
with ankylosing spondylitis. Eye (Lond) 2000; 14: 340–343.

65.	 Munoz-Fernandez S, Hidalgo V, Fernandez-Melon J, 
Schlincker A, Bonilla G, Ruiz-Sancho D, Fonseca A, Gijon-
Banos J, Martin-Mola E. Sulfasalazine reduces the number 
of flares of acute anterior uveitis over a one-year period. J 
Rheumatol 2003; 30: 1277–1279.

66.	 Braun J, Zochling J, Baraliakos X, Alten R, Burmester G, 
Grasedyck K, Brandt J, Haibel H, Hammer M, Krause A et 
al. Efficacy of sulfasalazine in patients with inflammatory 
back pain due to undifferentiated spondyloarthritis and early 
ankylosing spondylitis: a multicentre randomised controlled 
trial. Ann Rheum Dis 2006; 65: 1147–1153.

67.	 Chen J, Liu C. Sulfasalazine for ankylosing spondylitis. 
Cochrane Database Syst Rev 2005; CD004800.

68.	 Taylor HG, Beswick EJ, Dawes PT. Sulphasalazine in ankylosing 
spondylitis. A radiological, clinical and laboratory assessment. 
Clin Rheumatol 1991; 10: 43–48.

http://dx.doi.org/10.1016/S0140-6736(05)17864-7
http://dx.doi.org/10.1016/S0140-6736(05)17864-7
http://dx.doi.org/10.1016/S0140-6736(05)17864-7
http://dx.doi.org/10.1016/S0140-6736(05)17864-7
http://dx.doi.org/10.1016/S0140-6736(05)17864-7
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(06)69666-9
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1016/S0140-6736(04)16894-3
http://dx.doi.org/10.1136/bmj.332.7553.1302
http://dx.doi.org/10.1136/bmj.332.7553.1302
http://dx.doi.org/10.1136/bmj.332.7553.1302
http://dx.doi.org/10.1136/bmj.332.7553.1302
http://dx.doi.org/10.1136/bmj.332.7553.1302
http://dx.doi.org/10.1001/jama.296.13.jrv60011
http://dx.doi.org/10.1001/jama.296.13.jrv60011
http://dx.doi.org/10.1001/jama.296.13.jrv60011
http://dx.doi.org/10.1001/jama.296.13.jrv60011
http://dx.doi.org/10.1007/s11926-009-0005-5
http://dx.doi.org/10.1007/s11926-009-0005-5
http://dx.doi.org/10.1007/s11926-009-0005-5
http://dx.doi.org/10.1016/S0140-6736(07)60234-7
http://dx.doi.org/10.1016/S0140-6736(07)60234-7
http://dx.doi.org/10.1016/S0140-6736(07)60234-7
http://dx.doi.org/10.1016/S0140-6736(07)60234-7
http://dx.doi.org/10.1016/S0140-6736(07)60234-7
http://dx.doi.org/10.1016/S0140-6736(07)60234-7
http://dx.doi.org/10.1016/S0140-6736(04)16893-1
http://dx.doi.org/10.1016/S0140-6736(04)16893-1
http://dx.doi.org/10.1016/S0140-6736(04)16893-1
http://dx.doi.org/10.1016/S0140-6736(04)16893-1
http://dx.doi.org/10.1016/S0140-6736(04)16893-1
http://dx.doi.org/10.1016/S0140-6736(04)16893-1
http://dx.doi.org/10.1046/j.1365-2125.2002.01636.x
http://dx.doi.org/10.1046/j.1365-2125.2002.01636.x
http://dx.doi.org/10.1046/j.1365-2125.2002.01636.x
http://dx.doi.org/10.1046/j.1365-2125.2002.01636.x
http://dx.doi.org/10.1046/j.1365-2125.2002.01636.x
http://dx.doi.org/10.1046/j.1365-2125.2002.01636.x
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1001/jama.284.10.1247
http://dx.doi.org/10.1023/A:1010687115298
http://dx.doi.org/10.1023/A:1010687115298
http://dx.doi.org/10.1023/A:1010687115298
http://dx.doi.org/10.1023/A:1010687115298
http://dx.doi.org/10.1097/00001574-200111000-00005
http://dx.doi.org/10.1097/00001574-200111000-00005
http://dx.doi.org/10.1016/S1542-3565(04)00619-6
http://dx.doi.org/10.1016/S1542-3565(04)00619-6
http://dx.doi.org/10.1016/S1542-3565(04)00619-6
http://dx.doi.org/10.1016/S1542-3565(04)00619-6
http://dx.doi.org/10.1097/00054725-200411000-00009
http://dx.doi.org/10.1097/00054725-200411000-00009
http://dx.doi.org/10.1097/00054725-200411000-00009
http://dx.doi.org/10.1097/00054725-200411000-00009
http://dx.doi.org/10.1016/j.berh.2006.03.003
http://dx.doi.org/10.1016/j.berh.2006.03.003
http://dx.doi.org/10.1016/j.berh.2006.03.003
http://dx.doi.org/10.1038/eye.2000.84
http://dx.doi.org/10.1038/eye.2000.84
http://dx.doi.org/10.1038/eye.2000.84
http://dx.doi.org/10.1136/ard.2006.052878
http://dx.doi.org/10.1136/ard.2006.052878
http://dx.doi.org/10.1136/ard.2006.052878
http://dx.doi.org/10.1136/ard.2006.052878
http://dx.doi.org/10.1136/ard.2006.052878
http://dx.doi.org/10.1136/ard.2006.052878
http://dx.doi.org/10.1002/14651858.CD004800
http://dx.doi.org/10.1002/14651858.CD004800
http://dx.doi.org/10.1007/BF02208032
http://dx.doi.org/10.1007/BF02208032
http://dx.doi.org/10.1007/BF02208032


427

SARI et al. / Turk J Med Sci

69.	 Altan L, Bingol U, Karakoc Y, Aydiner S, Yurtkuran M. Clinical 
investigation of methotrexate in the treatment of ankylosing 
spondylitis. Scand J Rheumatol 2001; 30: 255–259.

70.	 Gonzalez-Lopez L, Garcia-Gonzalez A, Vazquez-Del-Mercado 
M, Munoz-Valle JF, Gamez-Nava JI. Efficacy of methotrexate 
in ankylosing spondylitis: a randomized, double blind, placebo 
controlled trial. J Rheumatol 2004; 31: 1568–1574.

71.	 Roychowdhury B, Bintley-Bagot S, Bulgen DY, Thompson RN, 
Tunn EJ, Moots RJ. Is methotrexate effective in ankylosing 
spondylitis? Rheumatology (Oxford) 2002; 41: 1330–1332.

72.	 Chen J, Liu C, Lin J. Methotrexate for ankylosing spondylitis. 
Cochrane Database Syst Rev 2006; CD004524.

73.	 Chen J, Veras MM, Liu C, Lin J. Methotrexate for ankylosing 
spondylitis. Cochrane Database Syst Rev 2013; 2: CD004524.

74.	 Biasi D, Carletto A, Caramaschi P, Pacor ML, Maleknia T, 
Bambara LM. Efficacy of methotrexate in the treatment 
of ankylosing spondylitis: a three-year open study. Clin 
Rheumatol 2000; 19: 114–117.

75.	 Sampaio-Barros PD, Costallat LT, Bertolo MB, Neto JF, Samara 
AM. Methotrexate in the treatment of ankylosing spondylitis. 
Scand J Rheumatol 2000; 29: 160–162.

76.	 Haibel H, Brandt HC, Song IH, Brandt A, Listing J, Rudwaleit 
M, Sieper J. No efficacy of subcutaneous methotrexate in active 
ankylosing spondylitis: a 16-week open-label trial. Ann Rheum 
Dis 2007; 66: 419–421.

77.	 Chen J. Is methotrexate effective for the treatment of ankylosing 
spondylitis? Nat Clin Pract Rheumat 2007; 3: 490–491.

78.	 Haibel H, Rudwaleit M, Braun J, Sieper J. Six months open 
label trial of leflunomide in active ankylosing spondylitis. Ann 
Rheum Dis 2005; 64: 124–126.

79.	 van Denderen JC, van der Paardt M, Nurmohamed MT, de 
Ryck YM, Dijkmans BA, van der Horst-Bruinsma IE. Double 
blind, randomised, placebo controlled study of leflunomide in 
the treatment of active ankylosing spondylitis. Ann Rheum Dis 
2005; 64: 1761–1764.

80.	 Kirwan J, Edwards A, Huitfeldt B, Thompson P, Currey H. The 
course of established ankylosing spondylitis and the effects of 
sulphasalazine over 3 years. Br J Rheumatol 1993; 32: 729–733.

81.	 Braun J, Sieper J. Therapy of ankylosing spondylitis and other 
spondyloarthritides: established medical treatment, anti-TNF-
alpha therapy and other novel approaches. Arthritis Res 2002; 
4: 307–321.

82.	 Spies CM, Burmester GR, Buttgereit F. Analyses of similarities 
and differences in glucocorticoid therapy between rheumatoid 
arthritis and ankylosing spondylitis - a systematic comparison. 
Clin Exp Rheumatol 2009; 27: S152–158.

83.	 Haibel H, Fendler C, Listing J, Callhoff J, Braun J, Sieper J. 
Efficacy of oral prednisolone in active ankylosing spondylitis: 
results of a double-blind, randomised, placebo-controlled 
short-term trial. Ann Rheum Dis 2014; 73: 243–246. 

84.	 Ejstrup L, Peters ND. Intravenous methylprednisolone pulse 
therapy in ankylosing spondylitis. Dan Med Bull 1985; 32: 
231–233.

85.	 Mintz G, Enriquez RD, Mercado U, Robles EJ, Jimenez FJ, 
Gutierrez G. Intravenous methylprednisolone pulse therapy 
in severe ankylosing spondylitis. Arthritis Rheum 1981; 24: 
734–736.

86.	 Richter MB, Woo P, Panayi GS, Trull A, Unger A, Shepherd 
P. The effects of intravenous pulse methylprednisolone on 
immunological and inflammatory processes in ankylosing 
spondylitis. Clin Exp Immunol 1983; 53: 51–59.

87.	 Peters ND, Ejstrup L. Intravenous methylprednisolone pulse 
therapy in ankylosing spondylitis. Scand J Rheumatol 1992; 21: 
134–138.

88.	 Braun J, Bollow M, Seyrekbasan F, Haberle HJ, Eggens U, 
Mertz A, Distler A, Sieper J. Computed tomography guided 
corticosteroid injection of the sacroiliac joint in patients 
with spondyloarthropathy with sacroiliitis: clinical outcome 
and followup by dynamic magnetic resonance imaging. J 
Rheumatol 1996; 23: 659–664.

89.	 Karabacakoglu A, Karakose S, Ozerbil OM, Odev K. 
Fluoroscopy-guided intraarticular corticosteroid injection into 
the sacroiliac joints in patients with ankylosing spondylitis. 
Acta Radiol 2002; 43: 425–427.

90.	 Luukkainen R, Nissila M, Asikainen E, Sanila M, Lehtinen 
K, Alanaatu A, Kautiainen H. Periarticular corticosteroid 
treatment of the sacroiliac joint in patients with seronegative 
spondylarthropathy. Clin Exp Rheumatol 1999; 17: 88–90.

91.	 Maugars Y, Mathis C, Berthelot JM, Charlier C, Prost A. 
Assessment of the efficacy of sacroiliac corticosteroid injections 
in spondylarthropathies: a double-blind study. Br J Rheumatol 
1996; 35: 767–770.

92.	 Maugars Y, Mathis C, Vilon P, Prost A. Corticosteroid 
injection of the sacroiliac joint in patients with seronegative 
spondylarthropathy. Arthritis Rheum 1992; 35: 564–568.

93.	 Gunaydin I, Pereira PL, Daikeler T, Mohren M, Trubenbach J, 
Schick F, Kanz L, Kotter I. Magnetic resonance imaging guided 
corticosteroid injection of the sacroiliac joints in patients 
with therapy resistant spondyloarthropathy: a pilot study. J 
Rheumatol 2000; 27: 424–428.

94.	 Braun J, Bollow M, Neure L, Seipelt E, Seyrekbasan F, Herbst 
H, Eggens U, Distler A, Sieper J. Use of immunohistologic 
and in situ hybridization techniques in the examination of 
sacroiliac joint biopsy specimens from patients with ankylosing 
spondylitis. Arthritis Rheum 1995; 38: 499–505.

95.	 Braun J, Brandt J, Listing J, Zink A, Alten R, Golder W, 
Gromnica-Ihle E, Kellner H, Krause A, Schneider M et al. 
Treatment of active ankylosing spondylitis with infliximab: 
a randomised controlled multicentre trial. Lancet 2002; 359: 
1187–1193.

96.	 Braun J, Deodhar A, Dijkmans B, Geusens P, Sieper J, 
Williamson P, Xu W, Visvanathan S, Baker D, Goldstein N et 
al. Efficacy and safety of infliximab in patients with ankylosing 
spondylitis over a two-year period. Arthritis Rheum 2008; 59: 
1270–1278.

http://dx.doi.org/10.1093/rheumatology/41.11.1330
http://dx.doi.org/10.1093/rheumatology/41.11.1330
http://dx.doi.org/10.1093/rheumatology/41.11.1330
http://dx.doi.org/10.1002/14651858.CD004524
http://dx.doi.org/10.1002/14651858.CD004524
http://dx.doi.org/10.1002/14651858.CD004524
http://dx.doi.org/10.1002/14651858.CD004524
http://dx.doi.org/10.1007/s100670050027
http://dx.doi.org/10.1007/s100670050027
http://dx.doi.org/10.1007/s100670050027
http://dx.doi.org/10.1007/s100670050027
http://dx.doi.org/10.1136/ard.2006.054098
http://dx.doi.org/10.1136/ard.2006.054098
http://dx.doi.org/10.1136/ard.2006.054098
http://dx.doi.org/10.1136/ard.2006.054098
http://dx.doi.org/10.1038/ncprheum0566
http://dx.doi.org/10.1038/ncprheum0566
http://dx.doi.org/10.1136/ard.2003.019174
http://dx.doi.org/10.1136/ard.2003.019174
http://dx.doi.org/10.1136/ard.2003.019174
http://dx.doi.org/10.1093/rheumatology/32.8.729
http://dx.doi.org/10.1093/rheumatology/32.8.729
http://dx.doi.org/10.1093/rheumatology/32.8.729
http://dx.doi.org/10.1186/ar592
http://dx.doi.org/10.1186/ar592
http://dx.doi.org/10.1186/ar592
http://dx.doi.org/10.1186/ar592
http://dx.doi.org/10.1136/annrheumdis-2012-203055
http://dx.doi.org/10.1136/annrheumdis-2012-203055
http://dx.doi.org/10.1136/annrheumdis-2012-203055
http://dx.doi.org/10.1136/annrheumdis-2012-203055
http://dx.doi.org/10.1002/art.1780240521
http://dx.doi.org/10.1002/art.1780240521
http://dx.doi.org/10.1002/art.1780240521
http://dx.doi.org/10.1002/art.1780240521
http://dx.doi.org/10.3109/03009749209095085
http://dx.doi.org/10.3109/03009749209095085
http://dx.doi.org/10.3109/03009749209095085
http://dx.doi.org/10.1034/j.1600-0455.2002.430415.x
http://dx.doi.org/10.1034/j.1600-0455.2002.430415.x
http://dx.doi.org/10.1034/j.1600-0455.2002.430415.x
http://dx.doi.org/10.1034/j.1600-0455.2002.430415.x
http://dx.doi.org/10.1093/rheumatology/35.8.767
http://dx.doi.org/10.1093/rheumatology/35.8.767
http://dx.doi.org/10.1093/rheumatology/35.8.767
http://dx.doi.org/10.1093/rheumatology/35.8.767
http://dx.doi.org/10.1002/art.1780350512
http://dx.doi.org/10.1002/art.1780350512
http://dx.doi.org/10.1002/art.1780350512
http://dx.doi.org/10.1002/art.1780380407
http://dx.doi.org/10.1002/art.1780380407
http://dx.doi.org/10.1002/art.1780380407
http://dx.doi.org/10.1002/art.1780380407
http://dx.doi.org/10.1002/art.1780380407
http://dx.doi.org/10.1016/S0140-6736(02)08215-6
http://dx.doi.org/10.1016/S0140-6736(02)08215-6
http://dx.doi.org/10.1016/S0140-6736(02)08215-6
http://dx.doi.org/10.1016/S0140-6736(02)08215-6
http://dx.doi.org/10.1016/S0140-6736(02)08215-6
http://dx.doi.org/10.1002/art.24001
http://dx.doi.org/10.1002/art.24001
http://dx.doi.org/10.1002/art.24001
http://dx.doi.org/10.1002/art.24001
http://dx.doi.org/10.1002/art.24001


428

SARI et al. / Turk J Med Sci

97.	 van der Heijde D, Dijkmans B, Geusens P, Sieper J, DeWoody 
K, Williamson P, Braun J. Efficacy and safety of infliximab in 
patients with ankylosing spondylitis: results of a randomized, 
placebo-controlled trial (ASSERT). Arthritis Rheum 2005; 52: 
582–591.

98.	 Baraliakos X, Listing J, Fritz C, Haibel H, Alten R, Burmester 
GR, Krause A, Schewe S, Schneider M, Sorensen H et al. 
Persistent clinical efficacy and safety of infliximab in ankylosing 
spondylitis after 8 years--early clinical response predicts long-
term outcome. Rheumatology (Oxford) 2011; 50: 1690–1699.

99.	 Baraliakos X, Listing J, Brandt J, Zink A, Alten R, Burmester 
G, Gromnica-Ihle E, Kellner H, Schneider M, Sorensen H et 
al. Clinical response to discontinuation of anti-TNF therapy in 
patients with ankylosing spondylitis after 3 years of continuous 
treatment with infliximab. Arthritis Res Ther 2005; 7: R439–
444.

100.	 Baraliakos X, Listing J, Rudwaleit M, Brandt J, Alten R, 
Burmester G, Gromnica-Ihle E, Haibel H, Schewe S, Schneider 
M et al. Safety and efficacy of readministration of infliximab 
after longterm continuous therapy and withdrawal in patients 
with ankylosing spondylitis. J Rheumatol 2007; 34: 510–515.

101.	 Klotz U, Teml A, Schwab M. Clinical pharmacokinetics and 
use of infliximab. Clin Pharmacokinet 2007; 46: 645–660.

102.	 Neef HC, Riebschleger MP, Adler J. Meta-analysis: rapid 
infliximab infusions are safe. Aliment Pharmacol Ther 2013; 
38: 365–376.

103.	 Keeling S, Oswald A, Russell AS, Maksymowych WP. 
Prospective observational analysis of the efficacy and safety 
of low-dose (3 mg/kg) infliximab in ankylosing spondylitis: 
4-year followup. J Rheumatol 2006; 33: 558–561.

104.	 Maksymowych WP, Jhangri GS, Lambert RG, Mallon C, 
Buenviaje H, Pedrycz E, Luongo R, Russell AS. Infliximab in 
ankylosing spondylitis: a prospective observational inception 
cohort analysis of efficacy and safety. J Rheumatol 2002; 29: 
959–965.

105.	 Inman RD, Maksymowych WP, Group CS. A double-blind, 
placebo-controlled trial of low dose infliximab in ankylosing 
spondylitis. J Rheumatol 2010; 37: 1203–1210.

106.	 Collantes-Estevez E, Munoz-Villanueva MC, Zarco P, Torre-
Alonso JC, Gratacos J, Gonzalez C, Sanmarti R, Canete JD. 
Effectiveness of reducing infliximab dose interval in non-
responder patients with refractory spondyloarthropathies. An 
open extension of a multicentre study. Rheumatology (Oxford) 
2005; 44: 1555–1558.

107.	 Breban M, Ravaud P, Claudepierre P, Baron G, Henry YD, 
Hudry C, Euller-Ziegler L, Pham T, Solau-Gervais E, Chary-
Valckenaere I et al. Maintenance of infliximab treatment in 
ankylosing spondylitis: results of a one-year randomized 
controlled trial comparing systematic versus on-demand 
treatment. Arthritis Rheum 2008; 58: 88–97.

108.	 Ternant D, Mulleman D, Lauferon F, Vignault C, Ducourau E, 
Wendling D, Goupille P, Paintaud G. Influence of methotrexate 
on infliximab pharmacokinetics and pharmacodynamics in 
ankylosing spondylitis. Br J Clin Pharmacol 2012; 73: 55–65.

109.	 Mulleman D, Lauferon F, Wendling D, Ternant D, Ducourau E, 
Paintaud G, Goupille P. Infliximab in ankylosing spondylitis: 
alone or in combination with methotrexate? A pharmacokinetic 
comparative study. Arthritis Res Ther 2011; 13: R82.

110.	 Brandt J, Khariouzov A, Listing J, Haibel H, Sorensen H, 
Grassnickel L, Rudwaleit M, Sieper J, Braun J. Six-month 
results of a double-blind, placebo-controlled trial of etanercept 
treatment in patients with active ankylosing spondylitis. 
Arthritis Rheum 2003; 48: 1667–1675.

111.	 Calin A, Dijkmans BA, Emery P, Hakala M, Kalden J, 
Leirisalo-Repo M, Mola EM, Salvarani C, Sanmarti R, Sany J 
et al. Outcomes of a multicentre randomised clinical trial of 
etanercept to treat ankylosing spondylitis. Ann Rheum Dis 
2004; 63: 1594–1600.

112.	 Davis JC Jr, Van Der Heijde D, Braun J, Dougados M, Cush 
J, Clegg DO, Kivitz A, Fleischmann R, Inman R, Tsuji 
W. Recombinant human tumor necrosis factor receptor 
(etanercept) for treating ankylosing spondylitis: a randomized, 
controlled trial. Arthritis Rheum 2003; 48: 3230–3236.

113.	 Gorman JD, Sack KE, Davis JC Jr. Treatment of ankylosing 
spondylitis by inhibition of tumor necrosis factor alpha. N Engl 
J Med 2002; 346: 1349–1356.

114.	 Dougados M, Combe B, Braun J, Landewe R, Sibilia J, 
Cantagrel A, Feydy A, van der Heijde D, Leblanc V, Logeart I. 
A randomised, multicentre, double-blind, placebo-controlled 
trial of etanercept in adults with refractory heel enthesitis in 
spondyloarthritis: the HEEL trial. Ann Rheum Dis 2010; 69: 
1430–1435.

115.	 Braun J, Pavelka K, Ramos-Remus C, Dimic A, Vlahos B, 
Freundlich B, Koenig AS. Clinical efficacy of etanercept versus 
sulfasalazine in ankylosing spondylitis subjects with peripheral 
joint involvement. J Rheumatol 2012; 39: 836–840.

116.	 Baraliakos X, Haibel H, Fritz C, Listing J, Heldmann F, Braun J, 
Sieper J. Long-term outcome of patients with active ankylosing 
spondylitis with etanercept - sustained efficacy and safety after 
seven years. Arthritis Res Ther 2013; 15: R67.

117.	 Braun J, McHugh N, Singh A, Wajdula JS, Sato R. Improvement 
in patient-reported outcomes for patients with ankylosing 
spondylitis treated with etanercept 50 mg once-weekly and 25 
mg twice-weekly. Rheumatology (Oxford) 2007; 46: 999–1004.

118.	 van der Heijde D, Da Silva JC, Dougados M, Geher P, van der 
Horst-Bruinsma I, Juanola X, Olivieri I, Raeman F, Settas L, 
Sieper J et al. Etanercept 50 mg once weekly is as effective as 25 
mg twice weekly in patients with ankylosing spondylitis. Ann 
Rheum Dis 2006; 65: 1572–1577.

119.	 Navarro-Sarabia F, Fernandez-Sueiro JL, Torre-Alonso JC, 
Gratacos J, Queiro R, Gonzalez C, Loza E, Linares L, Zarco P, 
Juanola X et al. High-dose etanercept in ankylosing spondylitis: 
results of a 12-week randomized, double blind, controlled 
multicentre study (LOADET study). Rheumatology (Oxford) 
2011; 50: 1828–1837.

120.	 Brandt J, Listing J, Haibel H, Sorensen H, Schwebig A, 
Rudwaleit M, Sieper J, Braun J. Long-term efficacy and safety 
of etanercept after readministration in patients with active 
ankylosing spondylitis. Rheumatology (Oxford) 2005; 44: 
342–348.

http://dx.doi.org/10.1093/rheumatology/ker194
http://dx.doi.org/10.1093/rheumatology/ker194
http://dx.doi.org/10.1093/rheumatology/ker194
http://dx.doi.org/10.1093/rheumatology/ker194
http://dx.doi.org/10.1093/rheumatology/ker194
http://dx.doi.org/10.1186/ar1693
http://dx.doi.org/10.1186/ar1693
http://dx.doi.org/10.1186/ar1693
http://dx.doi.org/10.1186/ar1693
http://dx.doi.org/10.1186/ar1693
http://dx.doi.org/10.1186/ar1693
http://dx.doi.org/10.2165/00003088-200746080-00002
http://dx.doi.org/10.2165/00003088-200746080-00002
http://dx.doi.org/10.1111/apt.12389
http://dx.doi.org/10.1111/apt.12389
http://dx.doi.org/10.1111/apt.12389
http://dx.doi.org/10.3899/jrheum.091042
http://dx.doi.org/10.3899/jrheum.091042
http://dx.doi.org/10.3899/jrheum.091042
http://dx.doi.org/10.1093/rheumatology/kei085
http://dx.doi.org/10.1093/rheumatology/kei085
http://dx.doi.org/10.1093/rheumatology/kei085
http://dx.doi.org/10.1093/rheumatology/kei085
http://dx.doi.org/10.1093/rheumatology/kei085
http://dx.doi.org/10.1093/rheumatology/kei085
http://dx.doi.org/10.1002/art.23167
http://dx.doi.org/10.1002/art.23167
http://dx.doi.org/10.1002/art.23167
http://dx.doi.org/10.1002/art.23167
http://dx.doi.org/10.1002/art.23167
http://dx.doi.org/10.1002/art.23167
http://dx.doi.org/10.1111/j.1365-2125.2011.04050.x
http://dx.doi.org/10.1111/j.1365-2125.2011.04050.x
http://dx.doi.org/10.1111/j.1365-2125.2011.04050.x
http://dx.doi.org/10.1111/j.1365-2125.2011.04050.x
http://dx.doi.org/10.1186/ar3350
http://dx.doi.org/10.1186/ar3350
http://dx.doi.org/10.1186/ar3350
http://dx.doi.org/10.1186/ar3350
http://dx.doi.org/10.1002/art.11017
http://dx.doi.org/10.1002/art.11017
http://dx.doi.org/10.1002/art.11017
http://dx.doi.org/10.1002/art.11017
http://dx.doi.org/10.1002/art.11017
http://dx.doi.org/10.1136/ard.2004.020875
http://dx.doi.org/10.1136/ard.2004.020875
http://dx.doi.org/10.1136/ard.2004.020875
http://dx.doi.org/10.1136/ard.2004.020875
http://dx.doi.org/10.1136/ard.2004.020875
http://dx.doi.org/10.1002/art.11325
http://dx.doi.org/10.1002/art.11325
http://dx.doi.org/10.1002/art.11325
http://dx.doi.org/10.1002/art.11325
http://dx.doi.org/10.1002/art.11325
http://dx.doi.org/10.1056/NEJMoa012664
http://dx.doi.org/10.1056/NEJMoa012664
http://dx.doi.org/10.1056/NEJMoa012664
http://dx.doi.org/10.1136/ard.2009.121533
http://dx.doi.org/10.1136/ard.2009.121533
http://dx.doi.org/10.1136/ard.2009.121533
http://dx.doi.org/10.1136/ard.2009.121533
http://dx.doi.org/10.1136/ard.2009.121533
http://dx.doi.org/10.1136/ard.2009.121533
http://dx.doi.org/10.3899/jrheum.110885
http://dx.doi.org/10.3899/jrheum.110885
http://dx.doi.org/10.3899/jrheum.110885
http://dx.doi.org/10.3899/jrheum.110885
http://dx.doi.org/10.1186/ar4244
http://dx.doi.org/10.1186/ar4244
http://dx.doi.org/10.1186/ar4244
http://dx.doi.org/10.1186/ar4244
http://dx.doi.org/10.1093/rheumatology/kem069
http://dx.doi.org/10.1093/rheumatology/kem069
http://dx.doi.org/10.1093/rheumatology/kem069
http://dx.doi.org/10.1093/rheumatology/kem069
http://dx.doi.org/10.1093/rheumatology/ker083
http://dx.doi.org/10.1093/rheumatology/ker083
http://dx.doi.org/10.1093/rheumatology/ker083
http://dx.doi.org/10.1093/rheumatology/ker083
http://dx.doi.org/10.1093/rheumatology/ker083
http://dx.doi.org/10.1093/rheumatology/ker083
http://dx.doi.org/10.1093/rheumatology/keh475
http://dx.doi.org/10.1093/rheumatology/keh475
http://dx.doi.org/10.1093/rheumatology/keh475
http://dx.doi.org/10.1093/rheumatology/keh475
http://dx.doi.org/10.1093/rheumatology/keh475


429

SARI et al. / Turk J Med Sci

121.	 Dougados M, Braun J, Szanto S, Combe B, Elbaz M, Geher 
P, Thabut G, Leblanc V, Logeart I. Efficacy of etanercept on 
rheumatic signs and pulmonary function tests in advanced 
ankylosing spondylitis: results of a randomised double-blind 
placebo-controlled study (SPINE). Ann Rheum Dis 2011; 70: 
799–804.

122.	 Dougados M, Braun J, Szanto S, Combe B, Geher P, Leblanc 
V, Logeart I. Continuous efficacy of etanercept in severe and 
advanced ankylosing spondylitis: results from a 12-week open-
label extension of the SPINE study. Rheumatology (Oxford) 
2012; 51: 1687–1696.

123.	 van der Heijde D, Kivitz A, Schiff MH, Sieper J, Dijkmans BA, 
Braun J, Dougados M, Reveille JD, Wong RL, Kupper H et al. 
Efficacy and safety of adalimumab in patients with ankylosing 
spondylitis: results of a multicenter, randomized, double-blind, 
placebo-controlled trial. Arthritis Rheum 2006; 54: 2136–2146.

124.	 Haibel H, Rudwaleit M, Brandt HC, Grozdanovic Z, Listing 
J, Kupper H, Braun J, Sieper J. Adalimumab reduces spinal 
symptoms in active ankylosing spondylitis: clinical and 
magnetic resonance imaging results of a fifty-two-week open-
label trial. Arthritis Rheum 2006; 54: 678–681.

125.	 Revicki DA, Luo MP, Wordsworth P, Wong RL, Chen N, 
Davis JC Jr. Adalimumab reduces pain, fatigue, and stiffness 
in patients with ankylosing spondylitis: results from the 
adalimumab trial evaluating long-term safety and efficacy for 
ankylosing spondylitis (ATLAS). J Rheumatol 2008; 35: 1346–
1353.

126.	 Rudwaleit M, Rodevand E, Holck P, Vanhoof J, Kron M, Kary S, 
Kupper H. Adalimumab effectively reduces the rate of anterior 
uveitis flares in patients with active ankylosing spondylitis: 
results of a prospective open-label study. Ann Rheum Dis 2009; 
68: 696–701.

127.	 Rudwaleit M, Claudepierre P, Kron M, Kary S, Wong R, 
Kupper H. Effectiveness of adalimumab in treating patients 
with ankylosing spondylitis associated with enthesitis and 
peripheral arthritis. Arthritis Res Ther 2010; 12: R43.

128.	 van der Heijde D, Schiff MH, Sieper J, Kivitz AJ, Wong RL, 
Kupper H, Dijkmans BA, Mease PJ, Davis JC Jr. Adalimumab 
effectiveness for the treatment of ankylosing spondylitis is 
maintained for up to 2 years: long-term results from the 
ATLAS trial. Ann Rheum Dis 2009; 68: 922–929.

129.	 Sieper J, van der Heijde D, Dougados M, Brown LS, Lavie F, 
Pangan AL. Early response to adalimumab predicts long-
term remission through 5 years of treatment in patients with 
ankylosing spondylitis. Ann Rheum Dis 2012; 71: 700–706.

130.	 Rudwaleit M, Olivieri I, Boki KA, Griep EN, Jarvinen P, Wong 
RL, Kron M, Kary S, Kupper H. Adalimumab is effective and 
well tolerated in treating patients with ankylosing spondylitis 
who have advanced spinal fusion. Rheumatology (Oxford) 
2009; 48: 551–557.

131.	 van der Heijde D, Pangan AL, Schiff MH, Braun J, Borofsky 
M, Torre J, Davis JC, Jr, Wong RL, Kupper H, Collantes E. 
Adalimumab effectively reduces the signs and symptoms of 
active ankylosing spondylitis in patients with total spinal 
ankylosis. Ann Rheum Dis 2008; 67: 1218–1221.

132.	 Inman RD, Davis JC Jr, Heijde D, Diekman L, Sieper J, Kim SI, 
Mack M, Han J, Visvanathan S, Xu Z et al. Efficacy and safety of 
golimumab in patients with ankylosing spondylitis: results of a 
randomized, double-blind, placebo-controlled, phase III trial. 
Arthritis Rheum 2008; 58: 3402–3412.

133.	 Braun J, Deodhar A, Inman RD, van der Heijde D, Mack M, 
Xu S, Hsu B. Golimumab administered subcutaneously every 
4 weeks in ankylosing spondylitis: 104-week results of the GO-
RAISE study. Ann Rheum Dis 2012; 71: 661–667.

134.	 van der Heijde D, Braun J, Deodhar A, Inman RD, Xu S, 
Mack ME, Hsu B. Comparison of three enthesitis indices 
in a multicentre, randomized, placebo-controlled trial 
of golimumab in ankylosing spondylitis (GO-RAISE). 
Rheumatology (Oxford) 2013; 52: 321–325.

135.	 Targan SR, Hanauer SB, van Deventer SJ, Mayer L, Present DH, 
Braakman T, DeWoody KL, Schaible TF, Rutgeerts PJ. A short-
term study of chimeric monoclonal antibody cA2 to tumor 
necrosis factor alpha for Crohn’s disease. Crohn’s Disease cA2 
Study Group. N Engl J Med 1997; 337: 1029–1035.

136.	 Hanauer SB, Feagan BG, Lichtenstein GR, Mayer LF, Schreiber 
S, Colombel JF, Rachmilewitz D, Wolf DC, Olson A, Bao W et 
al. Maintenance infliximab for Crohn’s disease: the ACCENT I 
randomised trial. Lancet 2002; 359: 1541–1549.

137.	 Hanauer SB, Sandborn WJ, Rutgeerts P, Fedorak RN, Lukas M, 
MacIntosh D, Panaccione R, Wolf D, Pollack P. Human anti-
tumor necrosis factor monoclonal antibody (adalimumab) in 
Crohn’s disease: the CLASSIC-I trial. Gastroenterology 2006; 
130: 323–333.

138.	 Colombel JF, Sandborn WJ, Rutgeerts P, Enns R, Hanauer 
SB, Panaccione R, Schreiber S, Byczkowski D, Li J, Kent JD 
et al. Adalimumab for maintenance of clinical response and 
remission in patients with Crohn’s disease: the CHARM trial. 
Gastroenterology 2007; 132: 52–65.

139.	 Rutgeerts P, Sandborn WJ, Feagan BG, Reinisch W, Olson A, 
Johanns J, Travers S, Rachmilewitz D, Hanauer SB, Lichtenstein 
GR et al. Infliximab for induction and maintenance therapy for 
ulcerative colitis. N Engl J Med 2005; 353: 2462–2476.

140.	 Reinisch W, Sandborn WJ, Hommes DW, D’Haens G, Hanauer 
S, Schreiber S, Panaccione R, Fedorak RN, Tighe MB, Huang 
B et al. Adalimumab for induction of clinical remission in 
moderately to severely active ulcerative colitis: results of a 
randomised controlled trial. Gut 2011; 60: 780–787.

141.	 Braun J, Baraliakos X, Listing J, Davis J, van der Heijde D, 
Haibel H, Rudwaleit M, Sieper J. Differences in the incidence of 
flares or new onset of inflammatory bowel diseases in patients 
with ankylosing spondylitis exposed to therapy with anti-
tumor necrosis factor alpha agents. Arthritis Rheum 2007; 57: 
639–647.

142.	 Braun J, Baraliakos X, Listing J, Sieper J. Decreased incidence 
of anterior uveitis in patients with ankylosing spondylitis 
treated with the anti-tumor necrosis factor agents infliximab 
and etanercept. Arthritis Rheum 2005; 52: 2447–2451.

http://dx.doi.org/10.1136/ard.2010.139261
http://dx.doi.org/10.1136/ard.2010.139261
http://dx.doi.org/10.1136/ard.2010.139261
http://dx.doi.org/10.1136/ard.2010.139261
http://dx.doi.org/10.1136/ard.2010.139261
http://dx.doi.org/10.1136/ard.2010.139261
http://dx.doi.org/10.1093/rheumatology/kes125
http://dx.doi.org/10.1093/rheumatology/kes125
http://dx.doi.org/10.1093/rheumatology/kes125
http://dx.doi.org/10.1093/rheumatology/kes125
http://dx.doi.org/10.1093/rheumatology/kes125
http://dx.doi.org/10.1002/art.21563
http://dx.doi.org/10.1002/art.21563
http://dx.doi.org/10.1002/art.21563
http://dx.doi.org/10.1002/art.21563
http://dx.doi.org/10.1002/art.21563
http://dx.doi.org/10.1136/ard.2008.092585
http://dx.doi.org/10.1136/ard.2008.092585
http://dx.doi.org/10.1136/ard.2008.092585
http://dx.doi.org/10.1136/ard.2008.092585
http://dx.doi.org/10.1136/ard.2008.092585
http://dx.doi.org/10.1186/ar2953
http://dx.doi.org/10.1186/ar2953
http://dx.doi.org/10.1186/ar2953
http://dx.doi.org/10.1186/ar2953
http://dx.doi.org/10.1136/annrheumdis-2011-200358
http://dx.doi.org/10.1136/annrheumdis-2011-200358
http://dx.doi.org/10.1136/annrheumdis-2011-200358
http://dx.doi.org/10.1136/annrheumdis-2011-200358
http://dx.doi.org/10.1093/rheumatology/kep022
http://dx.doi.org/10.1093/rheumatology/kep022
http://dx.doi.org/10.1093/rheumatology/kep022
http://dx.doi.org/10.1093/rheumatology/kep022
http://dx.doi.org/10.1093/rheumatology/kep022
http://dx.doi.org/10.1002/art.23969
http://dx.doi.org/10.1002/art.23969
http://dx.doi.org/10.1002/art.23969
http://dx.doi.org/10.1002/art.23969
http://dx.doi.org/10.1002/art.23969
http://dx.doi.org/10.1136/ard.2011.154799
http://dx.doi.org/10.1136/ard.2011.154799
http://dx.doi.org/10.1136/ard.2011.154799
http://dx.doi.org/10.1136/ard.2011.154799
http://dx.doi.org/10.1016/S0140-6736(02)08512-4
http://dx.doi.org/10.1016/S0140-6736(02)08512-4
http://dx.doi.org/10.1016/S0140-6736(02)08512-4
http://dx.doi.org/10.1016/S0140-6736(02)08512-4
http://dx.doi.org/10.1053/j.gastro.2005.11.030
http://dx.doi.org/10.1053/j.gastro.2005.11.030
http://dx.doi.org/10.1053/j.gastro.2005.11.030
http://dx.doi.org/10.1053/j.gastro.2005.11.030
http://dx.doi.org/10.1053/j.gastro.2005.11.030
http://dx.doi.org/10.1053/j.gastro.2006.11.041
http://dx.doi.org/10.1053/j.gastro.2006.11.041
http://dx.doi.org/10.1053/j.gastro.2006.11.041
http://dx.doi.org/10.1053/j.gastro.2006.11.041
http://dx.doi.org/10.1053/j.gastro.2006.11.041
http://dx.doi.org/10.1056/NEJMoa050516
http://dx.doi.org/10.1056/NEJMoa050516
http://dx.doi.org/10.1056/NEJMoa050516
http://dx.doi.org/10.1056/NEJMoa050516
http://dx.doi.org/10.1136/gut.2010.221127
http://dx.doi.org/10.1136/gut.2010.221127
http://dx.doi.org/10.1136/gut.2010.221127
http://dx.doi.org/10.1136/gut.2010.221127
http://dx.doi.org/10.1136/gut.2010.221127
http://dx.doi.org/10.1002/art.22669
http://dx.doi.org/10.1002/art.22669
http://dx.doi.org/10.1002/art.22669
http://dx.doi.org/10.1002/art.22669
http://dx.doi.org/10.1002/art.22669
http://dx.doi.org/10.1002/art.22669
http://dx.doi.org/10.1002/art.21197
http://dx.doi.org/10.1002/art.21197
http://dx.doi.org/10.1002/art.21197
http://dx.doi.org/10.1002/art.21197


430

SARI et al. / Turk J Med Sci

143.	 Sieper J, Koenig A, Baumgartner S, Wishneski C, Foehl J, 
Vlahos B, Freundlich B. Analysis of uveitis rates across all 
etanercept ankylosing spondylitis clinical trials. Ann Rheum 
Dis 2010; 69: 226–229.

144.	 Maksymowych WP, Salonen D, Inman RD, Rahman P, 
Lambert RG. Low-dose infliximab (3 mg/kg) significantly 
reduces spinal inflammation on magnetic resonance imaging 
in patients with ankylosing spondylitis: a randomized placebo-
controlled study. J Rheumatol 2010; 37: 1728–1734.

145.	 Baraliakos X, Davis J, Tsuji W, Braun J. Magnetic resonance 
imaging examinations of the spine in patients with ankylosing 
spondylitis before and after therapy with the tumor necrosis 
factor alpha receptor fusion protein etanercept. Arthritis 
Rheum 2005; 52: 1216–1223.

146.	 Lambert RG, Salonen D, Rahman P, Inman RD, Wong 
RL, Einstein SG, Thomson GT, Beaulieu A, Choquette D, 
Maksymowych WP. Adalimumab significantly reduces both 
spinal and sacroiliac joint inflammation in patients with 
ankylosing spondylitis: a multicenter, randomized, double-
blind, placebo-controlled study. Arthritis Rheum 2007; 56: 
4005–4014.

147.	 Braun J, Baraliakos X, Hermann KG, van der Heijde D, Inman 
RD, Deodhar AA, Baratelle A, Xu S, Xu W, Hsu B. Golimumab 
reduces spinal inflammation in ankylosing spondylitis: MRI 
results of the randomised, placebo- controlled GO-RAISE 
study. Ann Rheum Dis 2012; 71: 878–884.

148.	 van der Heijde D, Landewe R, Einstein S, Ory P, Vosse D, Ni 
L, Lin SL, Tsuji W, Davis JC Jr. Radiographic progression of 
ankylosing spondylitis after up to two years of treatment with 
etanercept. Arthritis Rheum 2008; 58: 1324–1331.

149.	 van der Heijde D, Landewe R, Baraliakos X, Houben H, van 
Tubergen A, Williamson P, Xu W, Baker D, Goldstein N, Braun 
J. Radiographic findings following two years of infliximab 
therapy in patients with ankylosing spondylitis. Arthritis 
Rheum 2008; 58: 3063–3070.

150.	 van der Heijde D, Salonen D, Weissman BN, Landewe R, 
Maksymowych WP, Kupper H, Ballal S, Gibson E, Wong 
R. Assessment of radiographic progression in the spines of 
patients with ankylosing spondylitis treated with adalimumab 
for up to 2 years. Arthritis Res Ther 2009; 11: R127.

151.	 Lie E, van der Heijde D, Uhlig T, Mikkelsen K, Rodevand 
E, Koldingsnes W, Kaufmann C, Kvien TK. Effectiveness of 
switching between TNF inhibitors in ankylosing spondylitis: 
data from the NOR-DMARD register. Ann Rheum Dis 2011; 
70: 157–163.

152.	 Haberhauer G, Strehblow C, Fasching P. Observational study 
of switching anti-TNF agents in ankylosing spondylitis and 
psoriatic arthritis versus rheumatoid arthritis. Wien Med 
Wochenschr 2010; 160: 220–224.

153.	 Song IH, Heldmann F, Rudwaleit M, Listing J, Appel H, Braun 
J, Sieper J. Different response to rituximab in tumor necrosis 
factor blocker-naive patients with active ankylosing spondylitis 
and in patients in whom tumor necrosis factor blockers have 
failed: a twenty-four-week clinical trial. Arthritis Rheum 2010; 
62: 1290–1297.

154.	 Song IH, Heldmann F, Rudwaleit M, Listing J, Appel H, Haug-
Rost I, Braun J, Sieper J. One-year follow-up of ankylosing 
spondylitis patients responding to rituximab treatment and re-
treated in case of a flare. Ann Rheum Dis 2013; 72: 305–306.

155.	 Sieper J, Porter-Brown B, Thompson L, Harari O, Dougados M. 
Assessment of short-term symptomatic efficacy of tocilizumab 
in ankylosing spondylitis: results of randomised, placebo-
controlled trials. Ann Rheum Dis 2014; 73: 95–100. 

156.	 Song IH, Heldmann F, Rudwaleit M, Haibel H, Weiss A, Braun 
J, Sieper J. Treatment of active ankylosing spondylitis with 
abatacept: an open-label, 24-week pilot study. Ann Rheum Dis 
2011; 70: 1108–1110.

157.	 Baeten D, Baraliakos X, Braun J, Sieper J, Emery P, van der 
Heijde D, McInnes I, van Laar JM, Landewe R, Wordsworth P 
et al. Anti-interleukin-17A monoclonal antibody secukinumab 
in treatment of ankylosing spondylitis: a randomised, double-
blind, placebo-controlled trial. Lancet 2013; 382: 1705–1713.

http://dx.doi.org/10.1136/ard.2008.103192
http://dx.doi.org/10.1136/ard.2008.103192
http://dx.doi.org/10.1136/ard.2008.103192
http://dx.doi.org/10.1136/ard.2008.103192
http://dx.doi.org/10.3899/jrheum.091043
http://dx.doi.org/10.3899/jrheum.091043
http://dx.doi.org/10.3899/jrheum.091043
http://dx.doi.org/10.3899/jrheum.091043
http://dx.doi.org/10.3899/jrheum.091043
http://dx.doi.org/10.1002/art.20977
http://dx.doi.org/10.1002/art.20977
http://dx.doi.org/10.1002/art.20977
http://dx.doi.org/10.1002/art.20977
http://dx.doi.org/10.1002/art.20977
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1002/art.23044
http://dx.doi.org/10.1136/annrheumdis-2011-200308
http://dx.doi.org/10.1136/annrheumdis-2011-200308
http://dx.doi.org/10.1136/annrheumdis-2011-200308
http://dx.doi.org/10.1136/annrheumdis-2011-200308
http://dx.doi.org/10.1136/annrheumdis-2011-200308
http://dx.doi.org/10.1136/ard.2010.131797
http://dx.doi.org/10.1136/ard.2010.131797
http://dx.doi.org/10.1136/ard.2010.131797
http://dx.doi.org/10.1136/ard.2010.131797
http://dx.doi.org/10.1136/ard.2010.131797
http://dx.doi.org/10.1007/s10354-010-0795-0
http://dx.doi.org/10.1007/s10354-010-0795-0
http://dx.doi.org/10.1007/s10354-010-0795-0
http://dx.doi.org/10.1007/s10354-010-0795-0
http://dx.doi.org/10.1002/art.27383
http://dx.doi.org/10.1002/art.27383
http://dx.doi.org/10.1002/art.27383
http://dx.doi.org/10.1002/art.27383
http://dx.doi.org/10.1002/art.27383
http://dx.doi.org/10.1002/art.27383
http://dx.doi.org/10.1136/annrheumdis-2012-201926
http://dx.doi.org/10.1136/annrheumdis-2012-201926
http://dx.doi.org/10.1136/annrheumdis-2012-201926
http://dx.doi.org/10.1136/annrheumdis-2012-201926
http://dx.doi.org/10.1136/annrheumdis-2013-203559
http://dx.doi.org/10.1136/annrheumdis-2013-203559
http://dx.doi.org/10.1136/annrheumdis-2013-203559
http://dx.doi.org/10.1136/annrheumdis-2013-203559
http://dx.doi.org/10.1136/ard.2010.145946
http://dx.doi.org/10.1136/ard.2010.145946
http://dx.doi.org/10.1136/ard.2010.145946
http://dx.doi.org/10.1136/ard.2010.145946
http://dx.doi.org/10.1016/S0140-6736(13)61134-4
http://dx.doi.org/10.1016/S0140-6736(13)61134-4
http://dx.doi.org/10.1016/S0140-6736(13)61134-4
http://dx.doi.org/10.1016/S0140-6736(13)61134-4
http://dx.doi.org/10.1016/S0140-6736(13)61134-4

