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A B S T R A C T

Background

Axial spondyloarthritis (axSpA) comprises ankylosing spondylitis (radiographic axSpA) and non-radiographic (nr-)axSpA and is associated
with psoriasis, uveitis and inflammatory bowel disease. Non-steroidal anti-inflammatory drugs (NSAIDs) are recommended as first-line
drug treatment.

Objectives

To determine the benefits and harms of NSAIDs in axSpA.

Search methods

We searched CENTRAL, MEDLINE and EMBASE to 18 June 2014.

Selection criteria

Randomised controlled trials (RCTs) or quasi-RCTs of NSAIDs versus placebo or any comparator in adults with axSpA and observational
cohort studies studying the long term eHect (≥ six months) of NSAIDs on radiographic progression or adverse events (AEs). The main
comparions were traditional or COX-2 NSAIDs versus placebo. The major outcomes were pain, Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI), Bath Ankylosing Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis Metrology Index (BASMI), radiographic
progression, number of withdrawals due to AEs and number of serious AEs

Data collection and analysis

Two review authors independently selected trials for inclusion, assessed the risk of bias, extracted data and assessed the quality of
evidence for major outcomes using GRADE.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Main results

We included 39 studies (35 RCTs, two quasi-RCTs and two cohort studies); and 29 RCTs and two quasi-RCTs (n = 4356) in quantitative
analyses for the comparisons: traditional NSAIDs versus placebo, cyclo-oxygenase-2 (COX-2) versus placebo, COX-2 versus traditional
NSAIDs, NSAIDs versus NSAIDs, naproxen versus other NSAIDs, low versus high dose. Most trials were at unclear risk of selection bias (n =
29), although blinding of participants and personnel was adequate in 24 trials. Twenty-five trials had low risk of attrition bias and 29 trials
had low risk of reporting bias. Risk of bias in both cohort studies was high for study participation, and low or unclear for all other criteria.
No trials in the meta-analyses assessed patients with nr-axSpA.

Traditional NSAIDs were more beneficial than placebo at six weeks. High quality evidence (four trials, N=850) indicates better pain relief
with NSAIDs (pain in control group ranged from 57 to 64 on a 100mm visual analogue scale (VAS) and was 16.5 points lower in the NSAID
group (95% confidence interval (CI) -20.8 to -12.2), lower scores indicate less pain, NNT 4 (3 to 6)); moderate quality evidence (one trial, n =
190) indicates improved disease activity with NSAIDs (BASDAI in control group was 54.7 on a 100-point scale and was 17.5 points lower in
the NSAID group, 95% CI -23.1 to -11.8), lower scores indicate less disease activity, NNT 3 (2 to 4)); and high quality evidence (two trials, n =
356) indicates improved function with NSAIDs (BASFI in control group was 50.0 on a 100-point scale and was 9.1 points lower in the NSAID
group (95% CI -13.0 to -5.1), lower scores indicate better functioning, NNT 5 (3 to 8)). High (five trials, n = 1165) and moderate (three trials,
n = 671) quality evidence (downgraded due to potential imprecision) indicates that withdrawals due to AEs and number of serious AEs did
not diHer significantly between placebo (52/1000 and 2/1000) and NSAID (39/1000 and 3/1000) groups aPer 12 weeks (risk ratio (RR) 0.75,
95% CI 0.46 to 1.21; and RR 1.69, 95% CI 0.36 to 7.97, respectively). BASMI and radiographic progression were not reported.

COX-2 NSAIDS were also more eHicacious than placebo at six weeks. High quality evidence (two trials, n = 349) indicates better pain relief
with COX-2 (pain in control group was 64 points and was 21.7 points lower in the COX-2 group (95% CI -35.9 to -7.4), NNT 3 (2 to 24));
moderate quality evidence (one trial, n = 193) indicates improved disease activity with COX-2 (BASDAI in control groups was 54.7 points
and was 22 points lower in the COX-2 group (95% CI -27.4 to -16.6), NNT 2 (1 to 3)); and high quality evidence (two trials, n = 349) showed
improved function with COX-2 (BASFI in control group was 50.0 points and was 13.4 points lower in the COX-2 group (95% CI -17.4 to -9.5),
NNT 3 (2 to 4)). Low and moderate quality evidence (three trials, n = 669) (downgraded due to potential imprecision and heterogeneity)
indicates that withdrawals due to AEs and number of serious AEs did not diHer significantly between placebo (11/1000 and 2/1000) and
COX-2 (24/1000 and 2/1000) groups aPer 12 weeks (RR 2.14, 95% CI 0.36 to 12.56; and RR 0.92, 95% CI 0.14 to 6.21, respectively). BASMI
and radiographic progression were not reported.

There were no significant diHerences in benefits (pain on VAS: MD -2.62, 95% CI -10.99 to 5.75; three trials, n = 669) or harms (withdrawals
due to AEs: RR 1.04, 95% CI 0.60 to 1.82; four trials, n = 995) between NSAID classes. While indomethacin use resulted in significantly more
AEs (RR 1.25, 95% CI 1.06 to 1.48; 11 studies, n = 1135), and neurological AEs (RR 2.34, 95% CI 1.32 to 4.14; nine trials, n = 963) than other
NSAIDs, these findings were not robust to sensitivity analyses. We found no important diHerences in harms between naproxen and other
NSAIDs (three trials, n = 646), although other NSAIDs appeared more eHective for relieving pain (MD 6.80, 95% CI 3.72 to 9.88; two trials, n =
232). We found no clear dose-response eHect on benefits or harms (five studies, n = 1136). Single studies suggest NSAIDs may be eHective
in retarding radiographic progression, especially in certain subgroups of patients, e.g. patients with high CRP, and that this may be best
achieved by continuous rather than on-demand use of NSAIDs.

Authors' conclusions

High to moderate quality evidence indicates that both traditional and COX-2 NSAIDs are eHicacious for treating axSpA, and moderate to low
quality evidence indicates harms may not diHer from placebo in the short term. Various NSAIDs are equally eHective. Continuous NSAID
use may reduce radiographic spinal progression, but this requires confirmation.

P L A I N   L A N G U A G E   S U M M A R Y

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (axSpA)

In this Cochrane review of the eHect of NSAIDs for people with axSpA (including ankylosing spondylitis and non-radiographic (nr-)axSpA),
we included 39 studies with 4356 people (search up to 18 June 2014). One study looked at people with nr-axSpA.

In people with axSpA:

Traditional and COX-2 NSAIDs improve pain, disease activity and functioning (high quality evidence) and probably do not result in more
withdrawals due to adverse events or serious adverse events compared with placebo in the short term (moderate quality evidence, as some
outcomes suHered potential imprecision). We oPen do not have precise information about side eHects, particularly for rare but serious
side eHects. Possible side eHects may include gastrointestinal complaints. Rare complications may include gastrointestinal bleeding or
problems with heart or blood vessels.

What is axSpA and what are NSAIDs?

AxSpA is a form of arthritis involving the joints of the pelvis or spine or both. It causes pain and stiHness in those regions and can result
in deformities of the spine and poor functioning.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

NSAIDs are commonly used to reduce pain and inflammation and are considered first-line treatment for people with axSpA. COX-2 NSAIDs
are a subgroup of NSAIDs that potentially lead to less gastrointestinal complaints than traditional NSAIDs, although there is evidence that
they may lead to other complications, like a higher risk of cardiovascular events.

What happens to people with axSpA taking NSAIDs a7er six weeks:

People who used a traditional NSAID rated their pain to be 16.5 points lower on a scale of 0 to 100 (lower score means less pain) (17%
absolute improvement).

- People using a traditional NSAID rated their pain to be 44 points; people using placebo 60.5 points.

People who used a traditional NSAID rated their disease activity to be 17.5 points lower on a scale of 0 to 100 (lower score means less
disease activity) (18% absolute improvement).

- People using a traditional NSAID rated their disease activity to be 37.2 points; people using placebo 54.7 points.

People who used a traditional NSAID rated their functioning to be 9.1 points lower on a scale of 0 to 100 (lower score means better
functioning) (9% absolute improvement).

- People using a traditional NSAID rated their functioning to be 40.9 points; people using placebo 50.0 points.

Thirteen people less out of 1,000 stopped taking a traditional NSAID before the end of the study because of side eHects (0% absolute
diHerence).

- 39 people out of 1,000 receiving a traditional NSAID stopped, compared to 52 out of 1,000 receiving placebo.

One more person out of 1,000 had a serious adverse event while taking a traditional NSAID during the study (0% absolute diHerence).

- 3 people out of 1,000 receiving a traditional NSAID had a serious adverse event during the study, compared to 2 out of 1,000 receiving
placebo.

People who used a COX-2 NSAID rated their pain to be 21.7 points lower on a scale of 0 to 100 (22% absolute improvement).

- People using a COX-2 NSAID rated their pain to be 42.3 points; people using placebo 64 points.

People who used a COX-2 NSAID rated their disease activity to be 22 points lower on a scale of 0 to 100 (22% absolute improvement).

- People using a COX-2 NSAID rated their disease activity to be 32.7 points; people using placebo 54.7 points.

People who used a selective COX-2 NSAID rated their functioning to be 13.4 points lower on a scale of 0 to 100 (13% absolute improvement).

- People using a COX-2 NSAID rated their functioning to be 36.6 points; people using placebo 50.0 points.

Thirteen people more out of 1,000 stopped taking a COX-2 NSAID before the end of the study because of side eHects (2% absolute
diHerence).

- 24 people out of 1,000 receiving a COX-2 NSAID stopped, compared to 11 out of 1,000 receiving placebo.

The same number of people had a serious adverse event while taking a COX-2 NSAID or placebo during the study (0% absolute diHerence).

- 2 people out of 1,000 receiving a COX-2 NSAID had a serious adverse event during the study, compared to 2 out of 1,000 receiving placebo.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Summary of findings for the main comparison.   Traditional NSAIDs compared with placebo for axSpA

Traditional NSAIDs compared with placebo for axSpA (AS and nr-axSpA)

Patient or population: patients with axSpA (AS and nr-axSpA)

Settings: outpatient, hospital

Intervention: traditional NSAID

Comparison: placebo

Illustrative comparative risks* (95%
CI)

Assumed risk Corresponding risk

Outcomes

Placebo Traditional NSAID

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Pain on VAS

Scale from 0 to 100 mm
(higher is worse)

Follow-up: 2 to 6 weeks

The mean pain
score in the
control group
was

61 points 1

The mean pain
scores in the inter-
vention groups was
16.5 points lower
(12.2 to 20.8 lower)

  850
(four studies)

⊕⊕⊕⊕
high

Absolute percent difference: 17% lower
(12% to 21% lower)

Relative percent change from baseline:

21% lower (16% to 27% lower)2

NNT: 4 (3 to 6)3

Withdrawals due to ad-
verse events

Due to adverse events

Follow-up: 2 to 12 weeks

52 per 1000 4 39 per 1,000 
(24 to 63)

RR 0.75 (0.46 to
1.21)

1165
(five studies)

⊕⊕⊕⊕
high

Absolute percent difference: 0% more
(3% less to 2% more)

Relative percent difference from baseline:
decrease 25% (54% decrease to 21% in-
crease)

BASDAI

Scale from 0 to 100
(higher is worse)

Follow-up: 6 weeks

The mean BAS-
DAI in the con-
trol group was

54.7 points

The mean BASDAI
in the intervention
group was
17.5 points lower
(11.8 to 23.1 lower)

  190
(one study)

⊕⊕⊕⊝

moderate 5
Absolute percent difference: 18% lower
(12% to 23% lower)

Relative percent change from baseline:

28% lower (19% to 37% lower)6

NNT: 3 (2 to 4)7
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BASFI

Scale from 0 to 100
(higher is worse)

Follow-up: 6 weeks

The mean
BASFI in the
control groups
was

50.0 points 8

The mean BASFI
in the intervention
groups was
9.1 points lower
(5.1 to 13.0 lower)

  356
(two studies)

⊕⊕⊕⊕
high

Absolute percent difference: 9% lower
(5% to 13% lower)

Relative percent change from baseline:

17% lower (9% to 24% lower)9

NNT: 5 (3 to 8)10

BASMI

Scale from 0 to 10 (high-
er is worse)

See comment See comment   See comment See comment None of the trials included in this compar-
ison reported BASMI.

Radiographic progres-
sion

Mean change in
mSASSS.

Scale from 0 to 72 (high-
er is worse)

See comment See comment   See comment See comment None of the trials included in this compar-
ison reported mSASSS.

Number of serious ad-
verse events

Follow-up: 6 to 12 weeks

2 per 1000 11 3 per 1,000

(1 to 16)

RR 1.69 (0.36 to
7.97)

671
(three studies)

⊕⊕⊕⊝

moderate 12

Absolute percent difference: 0% more
(1% less to 2% more)

Relative percent change from baseline:
increase 69% (64% decrease to 697% in-
crease)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
Abbreviations: CI: confidence interval; RR: risk ratio; NSAID: non-steroidal anti-inflammatory drug; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath
Ankylosing Spondylitis Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; mSASSS: modified Stoke Ankylosing Spondylitis Spinal Score; VAS: Visual
Analogue Scale.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Assumed risk based on mean control group final values taken from Dougados 1994; van der Heijde 2005.
2Estimated relative changes based on mean (SD) pain on VAS in placebo group at baseline 77.22 (15.24) from van der Heijde 2005.
3Based on MCID of 15 points on a 0 to 100 point scale.
4Assumed risk based on the median risk in the control groups.
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6

5Downgraded due to potential imprecision due to data available only from a single study (N = 190).
6Estimated relative changes based on mean (SD) BASDAI in placebo group at baseline 61.78 (18.70) from van der Heijde 2005.
7Based on MCID of 10 points on a 0 to 100 point scale.
8Assumed risk based on the control group final values from van der Heijde 2005.
9Estimated relative changes based on mean (SD) BASFI in placebo group at baseline 54.12 (26.99) from van der Heijde 2005.
10Based on MCID of 10 points on a 0 to 100 point scale.
11Assumed risk based on the mean risk in the control groups.
12Downgraded due to potential imprecision because the 95% CI includes 'no eHect' and the upper confidence limit also crosses 'appreciable harm'.
Since the studies included in the analyses of this comparison were more high quality studies compared to the other included studies in the review, it was decided not to downgrade
the evidence for study limitations (as assessed in the risk of bias), as the authors believe this did not importantly aHect the quality of the evidence of this comparison.
 
 

Summary of findings 2.   COX-2 NSAIDs compared with placebo for axSpA

COX-2 NSAIDs compared with placebo for axSpA (AS and nr-axSpA)

Patient or population: patients with axSpA (AS and nr-axSpA)

Settings: outpatient, hospital

Intervention: COX-2 NSAID

Comparison: placebo

Illustrative comparative risks* (95%
CI)

Assumed risk Corresponding risk

Outcomes

Placebo COX-2 NSAID

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Pain on VAS

Scale from 0 to 100
mm (higher is worse)

Follow-up: 6 weeks

The mean pain
scores across
control groups
was

64 points 1

The mean pain
scores in the inter-
vention groups was
21.7 points lower
(7.4 to 35.9 lower)

  349
(two studies)

⊕⊕⊕⊕
high

Absolute percent difference: 22% lower
(7% to 36% lower)

Relative percent change from baseline: 28%

lower (10% to 47% lower)2

NNT: 3 (2 to 24)3

Withdrawals due to
adverse events

Follow-up: 6 to 12
weeks

11 per 1000 4 24 per 1,000

(4 to 142)

RR 2.14 (0.36 to
12.56)

669
(three studies)

⊕⊕⊝⊝

low 5
Absolute percent difference: 2% more (2%
less to 6% more)

Relative percent difference from baseline:
increase 114% (64% decrease to 1156% in-
crease)
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BASDAI

Scale from 0 to 100
(higher is worse)

Follow-up: 6 weeks

The mean BAS-
DAI in the con-
trol group was

54.7 points

The mean BASDAI
in the intervention
group was
22 points lower
(16.6 to 27.4 lower)

  193
(one study)

⊕⊕⊕⊝

moderate 6
Absolute percent difference: 22% lower
(17% to 27% lower)

Relative percent change from baseline: 36%

lower (27% to 44% lower)7

NNT: 2 (1 to 3)8

BASFI

Scale from 0 to 100
(higher is worse)

Follow-up: 6 weeks

The mean
BASFI in the
control groups
was

50.0 points 1

The mean BASFI
in the intervention
groups was
13.4 points lower
(9.5 to 17.4 lower)

  349
(two studies)

⊕⊕⊕⊕
high

Absolute percent difference: 13% lower
(9% to 17% lower)

Relative percent change from baseline: 25%

lower (18% to 32% lower)9

NNT: 3 (2 to 4)10

BASMI

Scale from 0 to 10
(higher is worse)

See comment See comment   See comment See comment None of the trials included in this compari-
son reported BASMI.

Radiographic pro-
gression

Mean change in
mSASSS.

Scale from 0 to 72
(higher is worse)

See comment See comment   See comment See comment None of the trials included in this compari-
son reported mSASSS.

Number of serious
adverse events

Follow-up: 6 to 12
weeks

2 per 1000 4 2 per 1000 
(0 to 13)

RR 0.92 (0.14 to
6.21)

669
(three studies)

⊕⊕⊕⊝

moderate 11

Absolute percent difference: 0% more (1%
less to 1% more)

Relative percent change from baseline: de-
crease 8% (86% decrease to 512% increase)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the as-
sumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
Abbreviations: CI: confidence interval; COX: cyclo-oxygenase; RR: risk ratio; NSAID: non-steroidal anti-inflammatory drug; BASDAI: Bath Ankylosing Spondylitis Disease
Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; mSASSS: modified Stoke Ankylosing Spondylitis
Spinal Score; VAS: Visual Analogue Scale.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
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Very low quality: We are very uncertain about the estimate.

1Assumed risk based on the control group final values from van der Heijde 2005.
2Estimated relative changes based on mean (SD) pain on VAS in placebo group at baseline 77.22 (15.24) from van der Heijde 2005.
3Based on MCID of 15 points on a 0 to 100 point scale.
4Assumed risk based on the mean risk in the control groups.
5Downgraded due to potential imprecision because the 95% CI includes 'no eHect' and the upper confidence limit also crosses 'appreciable harm', as well as inconsistency in

the results with large heterogeneity (I2=84%).
6Downgraded due to potential imprecision due to data available only from a single study (N = 193).
7Estimated relative changes based on mean (SD) BASDAI in placebo group at baseline 61.78 (18.70) from van der Heijde 2005.
8Based on MCID of 10 points on a 0 to 100 point scale.
9Estimated relative changes based on mean (SD) BASFI in placebo group at baseline 54.12 (26.99) from van der Heijde 2005.
10Based on MCID of 10 points on a 0 to 100 point scale.
11Downgraded due to potential imprecision because the 95% CI includes 'no eHect' and the upper confidence limit also crosses 'appreciable harm'.
Since the studies included in the analyses of this comparison were more high quality studies compared to the other included studies in the review, it was decided not to downgrade
the evidence for study limitations (as assessed in the risk of bias), as the authors believe this did not importantly aHect the quality of the evidence of this comparison.
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B A C K G R O U N D

Description of the condition

Spondyloarthritis (SpA) is an umbrella term that comprises
ankylosing spondylitis (AS), psoriatic arthritis, arthritis/spondylitis
with inflammatory bowel disease, and reactive arthritis (Amor
1990; Dougados 1991; van der Linden 1984). Patients with
typical features of SpA that do not fulfil the criteria for one
of these subgroups have also been incorporated in the SpA
concept as undiHerentiated SpA (Khan 1985; Khan 1990). Patients
with SpA can also be distinguished according to their clinical
presentation as patients with either predominantly peripheral
(including peripheral arthritis, enthesitis and dactylitis) or axial
(inflammation of the sacroiliac joints or the spine, or both) SpA
(axSpa), with some overlap between these subtypes.

Patients with axSpA constitute a partly heterogeneous group
of patients with specific clinical manifestations, such as
spinal inflammation (Braun 2007). Sacroiliac joint involvement
is considered the hallmark of the disease and structural
consequences of sacroiliitis, visible on radiographs (using the
modified New York criteria), are required for the classification of
AS, a major subgroup of axSpA (van der Linden 1984). However,
there is evidence from several studies that it oPen takes years
from the onset of back pain until definite sacroiliitis on plain
radiographs is detectable (Mau 1988; Oostveen 1999; Said-Nahal
2000; Sampaio-Barros 2001). This causes a diagnostic delay, on
average six to eight years, as sacroiliitis on radiographs is a
requirement for classification according to the modified New York
criteria (Dougados 1995; Mau 1988; Rudwaleit 2005). Consequently,
while these criteria perform well in patients with established
disease, they lack sensitivity in early disease. The absence of
radiographic sacroiliitis during the early stage of disease does not
necessarily imply that inflammation is absent in the sacroiliac
joints, as inflammation has been demonstrated on magnetic
resonance imaging (MRI) in people with normal plain radiographs
(Rudwaleit 2009a). Thus, the presence and absence of radiographic
sacroiliitis in patients with SpA may represent diHerent stages
of one disease continuum (Rudwaleit 2005). Furthermore, the
presence or absence of radiographic sacroiliitis does not aHect the
burden of disease (Rudwaleit 2004).

Classification criteria for axSpA have recently been developed by
the Assessment of SpondyloArthritis International Society (ASAS)
(Rudwaleit 2009a; Rudwaleit 2009b). According to these criteria, a
patient with chronic back pain (≥ three months) and age at onset
of < 45 years can be classified as having axSpA in the presence
of sacroiliitis (either definite radiographic sacroiliitis or active
inflammation of sacroiliac joints on MRI, which is highly suggestive
of sacroiliitis associated with SpA) plus at least one typical SpA
feature, or in the presence of HLA-B27 plus at least two other SpA
features (Rudwaleit 2009b). Using this set of criteria, patients can
be classified as not having established radiographic changes in the
sacroiliac joint, i.e. non-radiographic axial SpA (nr-axSpA), or as
having developed radiographic changes in the sacroiliac joint, i.e.
radiographic axSpA or AS. In Western European countries axSpA
prevalence is between 0.3% and 2.5%. The prevalence rate of AS in
Western countries is up to 0.53% (Stolwijk 2012).

Description of the intervention

Non-steroidal anti-inflammatory drugs (NSAIDs), including
traditional NSAIDs and selective cyclo-oxygenase (COX) inhibitors,
are well-established drugs commonly used to treat people with
inflammatory conditions. The primary goal in the treatment of
patients with AS is to maximize long-term health-related quality
of life through control of symptoms and inflammation, to prevent
progressive, structural damage, and to preserve or normalize
function and social participation (Braun 2011). NSAIDs are
recommended as first-line drug treatment for patients with axSpA
with pain and stiHness (Braun 2011). Current recommendations
for the use of tumour necrosis factor (TNF) inhibitors in patients
with axSpA recommend that patients should have had an adequate
therapeutic trial of at least two NSAIDs, defined as at least two
NSAIDs over a four-week period in total at maximum recommended
or tolerated anti-inflammatory dose unless contraindicated (van
der Heijde 2011). Continuous treatment with NSAIDs is preferred
for patients with persistently active, symptomatic disease (Braun
2011).

Nevertheless, cardiovascular, gastrointestinal and renal risks
should be taken into account when prescribing NSAIDs (Braun
2011). There is overwhelming evidence that these agents can
lead to a variety of gastrointestinal toxicities by inhibition
of mucosal prostaglandin production (Armstrong 1987; Fries
1991; Gabriel 1991; GriHin 1988; Langman 1994; MacDonald
1997; Stalnikowicz 1993). The increased risk of cardiovascular
events was highlighted by the withdrawal of rofecoxib from the
market due to findings that it may have increased the risk of
myocardial infarction (Bresalier 2005). Several other NSAIDs have
also been shown to be associated with an increased risk of
cardiovascular disease (Kearney 2006). Recently, a network meta-
analysis on the cardiovascular safety of NSAIDs was published,
which concluded that in comparison to placebo all studied NSAIDs
posed an increased risk of cardiovascular morbidity and mortality
(Trelle 2011). These harmful eHects may occur through a variety
of mechanisms, including an increase in blood pressure and
peripheral oedema. NSAIDs have also consistently been associated
with the development of congestive heart failure (Feenstra 2002).
Furthermore, evidence exists that NSAIDs may produce either
reversible or permanent renal toxicity and a variety of negative
eHects on electrolyte and water homeostasis (Murray 1993).

How the intervention might work

The primary site of action of NSAIDs is the enzyme COX that
converts arachidonic acid into prostaglandins, which - amongst
other functions - mediate inflammation and pain. Two forms
of COX have been described, COX-1 and COX-2 (Vane 1998).
COX-1 is normally present in high concentration in platelets,
vascular endothelial cells, stomach and kidney collecting tubules.
It is responsible for the production of prostaglandins which are
essential for maintenance of normal endocrine and renal function,
gastric mucosal integrity and haemostasis. COX-2 was first thought
to be virtually undetectable in most tissues under physiological
circumstances, and its activity only increased by inflammatory and
mitogenic stimuli. However, the conventional distinctions between
COX-1 and COX-2 (that prostaglandins important in physiological
function are produced solely via COX-1 and those that mediate local
inflammation are produced solely via COX-2) have been challenged
by more recent evidence (Bertolini 2002). Most NSAIDs are non-
selective COX inhibitors, which means they inhibit both COX-1

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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and COX-2. A newer class of NSAIDs are the COX inhibitors, which
selectively inhibit COX-2.

It has recently been suggested that NSAIDs may also inhibit
structural progression in the spine in patients with AS, especially
in the group of patients with an elevated C-reactive protein (CRP)
(Poddubnyy 2012; Wanders 2005). This is in contrast to TNF
inhibitors, which have been shown not to inhibit radiographic
progression despite their ability to rapidly restore CRP levels and
the erythrocyte sedimentation rate (ESR) to normal (van der Heijde
2008a; van der Heijde 2008b; van der Heijde 2009b). These findings
suggest that there are inflammation-independent mechanisms,
sensitive to the eHects of NSAIDs, which contribute to the process of
syndesmophyte formation, the hallmark of structural progression
in AS. A possible biological explanation for this is that COX-2 is
relevant in bone formation. This was concluded by a study in
which both COX-2 knock-out mice and mice treated with COX-2
inhibiting drugs showed reduced callus formation aPer a fracture,
which seems to be attributable to suppression of osteoblasts
(Zhang 2002). Furthermore, in an immuno-histochemical analysis
comparing synovial tissue samples obtained from patients with
diHerent forms of inflammatory arthritis (AS, osteoarthritis,
rheumatoid arthritis and psoriatic arthritis), COX-2 expression
appeared to be highest in the samples from patients with AS
(Siegle 1998). So if an upregulated level of COX-2 in AS is indeed
responsible for increased osteoblastic bone formation (in the form
of syndesmophytes), inhibition of COX-2 with NSAIDs might be a
rational approach to prevent the occurrence of syndesmophytes.
In contrast to the eHects of NSAIDs seen on bone formation
on radiographs, a six-week open-label study in patients with
AS treated with etoricoxib found only a small eHect on MRI-
detected lesions. However, other studies have consistently shown
a substantial improvement of MRI lesions aPer anti-TNF therapy
(Braun 2006; Jarrett 2009).

Why it is important to do this review

There are several reasons why it is important to do this Cochrane
review. The review will synthesise the existing data on the benefits
and harms of NSAIDs in controlling disease activity, symptoms and
radiographic progression in axSpA, and, for the first time, will also
include nr-axSpA. Although NSAIDs are recommended as first-line
therapy for axSpA, no systematic review has yet been undertaken
on their eHect considering outcomes relevant for clinical practice
as recommended by ASAS (Sieper 2009). Although NSAIDs are
recommended as first-line therapy, they may have important side
eHects, so it is crucial to know whether the benefits oHset the risks,
especially because the therapy is oPen given for extended periods
of time. Finally, this will be the first systematic review to examine
the eHect of NSAIDs on radiographic damage, an outcome that
has been shown to be associated with impaired spinal mobility
and function (Machado 2010; Machado 2011a). This review should
provide clinicians with information to guide their decisions about
NSAID therapy for patients with axSpA.

O B J E C T I V E S

To assess the benefit and harm of NSAIDs in controlling disease
activity, symptoms and radiographic progression in patients with
axSpA.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all published randomised controlled trials (RCTs)
and quasi-RCTs (i.e. where allocation was not truly random). We
included only trials that were published as full articles or were
available as a full trial report. Extension phases and post-hoc
analyses of RCTs were also included to enable a comprehensive
overview of the benefits and harms of NSAIDs.

As radiographic progression, as well as long term harmful eHects,
were unlikely to be assessed in short-term RCTs of NSAIDs, we also
included observational cohort studies to investigate the eHect of
NSAIDs on these outcomes. We assessed all included studies in
an assessment of adverse events/harms of therapy with NSAIDs.
In addition, cohort studies assessing the eHect of NSAIDs on
radiographic progression had to have a minimum duration of six
months in order to be included. There were no restrictions on
language of the paper.

Types of participants

We selected studies that included adults aged ≥ 18 years with
a clinical diagnosis of axSpA, or patients fulfilling modified New
York criteria or ASAS axial SpA criteria, including nr-axSpA and AS.
We included both disease subgroups. Studies containing patients
with other diagnoses (e.g. trials that included participants based
upon fulfilment of the European Spondyloarthropathy Study Group
(ESSG) criteria or the Amor criteria (Amor 1990)) were only eligible
if they presented results from patients with axSpA separately
(Dougados 1991).

Types of interventions

We included studies that evaluated NSAIDs and all possible
variations (dosage, intensity, mode of delivery, duration of delivery,
timing of delivery, traditional and COX-2 selective).

Comparators were:

1. Placebo;

2. No therapy;

3. Another NSAID;

4. Other pharmacological therapy;

5. Non-pharmacological therapy;

6. Combination therapy;

7. DiHerent doses, modes of delivery, frequency and duration.

Types of outcome measures

Primary outcomes

• Benefits
◦ Pain (as assessed by the mean change in pain score on a

visual analogue scale (VAS) or numerical rating scale (NRS));
back pain was used but if not present in a study, overall pain
was used;

• Harms
◦ Total number of withdrawals due to adverse events;

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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• Disease activity as assessed by the mean improvement in Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) (Garrett
1994);

• Physical function as assessed by the mean improvement in Bath
Ankylosing Spondylitis Functional Index (BASFI) (Calin 1994);

• Spinal mobility as assessed by the mean improvement in
the Bath Ankylosing Spondylitis Metrology Index (BASMI)
(Jenkinson 1994);

• Radiographic progression as assessed by the mean change
in the modified Stoke Ankylosing Spondylitis Spinal Score
(mSASSS) (Wanders 2004);

• Number of serious adverse events.

Secondary outcomes

1. Disease activity
a. Mean improvement in Ankylosing Spondylitis Disease

Activity Index (ASDAS) (van der Heijde 2009a)

b. Mean improvement in patient's global assessment of disease
activity

c. Mean improvement in fatigue (BASDAI question) (Garrett
1994)

d. Mean improvement in peripheral joint pain (BASDAI
question) (Garrett 1994)

e. Mean improvement in tenderness of the joints (BASDAI
question) (Garrett 1994)

f. Mean improvement in duration of morning stiHness (BASDAI
question) (Garrett 1994)

g. Mean improvement in severity of morning stiHness (BASDAI
question) (Garrett 1994)

h. Mean improvement in CRP

i. Mean improvement in ESR

j. Proportion of patients achieving ASDAS clinically important
improvement (improvement ≥ 1.1 in ASDAS) (Machado
2011b)

k. Proportion of patients achieving ASDAS major improvement
(improvement ≥ 2.0 in ASDAS) (Machado 2011b)

l. Proportion of patients achieving ASDAS inactive disease
(ASDAS < 1.3) (Machado 2011b)

m. Proportion of patients achieving BASDAI 50 (improvement ≥
in BASDAI);

2. Fulfilment of response criteria
a. Proportion of responders according to ASAS20 (20%

improvement in disease activity according to criteria of ASAS)
(Anderson 2001)

b. Proportion of responders according to ASAS40 (40%
improvement in disease activity according to criteria of ASAS)
(Brandt 2004)

c. Proportion of responders according to ASAS 5/6 (20%
improvement in disease activity according to criteria of ASAS)
(Brandt 2004)

d. Proportion of patients achieving ASAS partial remission
(Brandt 2004);

3. Spinal mobility
a. Mean improvement in lateral spinal flexion (Sieper 2009)

b. Mean improvement in chest expansion (Sieper 2009)

c. Mean improvement in tragus-to-wall distance (Sieper 2009)

d. Mean improvement in occiput-to-wall distance (Sieper 2009)

e. Mean improvement in cervical rotation (Sieper 2009)

f. Mean improvement in intermalleolar distance (Sieper 2009)

g. Mean improvement in 10 cm modified Schober's test (Sieper
2009);

4. Pain as assessed by the proportion of patients reporting pain
relief of ≥ 50%;

5. Quality of life
a. Mean improvement in the Short-Form 36 (SF-36) (Ware 1992)

b. Mean improvement in the Ankylosing Spondylitis Quality of
Life (ASQoL) score (Doward 2003);

6. Radiographic progression
a. The proportion of patients showing progression of at least

two mSASSS units (Wanders 2004);

7. Adverse events
a. Number of (all) adverse events

b. Adverse events broken up by bodily system (e.g.
gastrointestinal, cardiovascular, pulmonary).

We extracted all immediate (aPer up to two weeks of NSAID
treatment), intermediate (up to and including six months of NSAID
treatment) and longer-term data (longer than six months of NSAID
treatment).

Search methods for identification of studies

Electronic searches

One review author (LF) searched the following electronic
bibliographical databases: MEDLINE (1946 to June 2014), EMBASE
(1980 to June 2014), the Cochrane Central Register of Controlled
Trials (CENTRAL) (the Cochrane Library (Issue 6, 2014) without
language restrictions (Lefebvre 2011). We have provided the
complete search strategies for the database searches in Appendix 1.

Searching other resources

In order to retrieve additional references, we pursued an additional
search for systematic reviews in the Database of Abstracts of
Review of EHects (DARE) and Health Technology Assessment (HTA)
database. We also searched Scopus for conference proceedings, as
well as two clinical trial registries for ongoing and recently finished
studies (ClinicalTrials.gov (http://clinicaltrials.gov/) and the World
Health Organization (WHO) International Clinical Trials Registry
Platform (ICTRP) search portal (http://apps.who.int/trialsearch/)
for unpublished studies (Appendix 1). We screened the reference
lists from included RCTs and other systematic reviews on the
benefits and harms of NSAIDs for axSpA in order to identify all
possible studies for this systematic review.

We also searched the websites of the regulatory agencies (e.g.
the US Food and Drug Administration (FDA) MedWatch (http://
www.fda.gov/Safety/MedWatch/default.htm), the European
Medicines Evaluation Agency (http://www.ema.europa.eu), the
Australian Adverse Drug Reactions Bulletin (http://www.tga.gov.au/
safety/ews-monitoring.htm), and the UK Medicines and Healthcare
products Regulatory Agency pharmacovigilance and drug safety
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updates (http://www.mhra.gov.uk/Safetyinformation/index.htm)
to identify any reported safety concerns.

Data collection and analysis

Selection of studies

Two review authors (FK, LvdB) independently assessed each
title and abstract for suitability for inclusion. They decided
independently of each other the eligibility of the article according
to the pre-determined selection criteria (Criteria for considering
studies for this review). If there was any doubt, we retrieved
and assessed the full-text article. We resolved any disagreements
between the review authors about the eligibility of the articles in a
consensus meeting. In case of non-consensus, a third review author
(SR) decided if the study was eligible.

Data extraction and management

Two review authors (FK, LvdB) independently extracted data
regarding study design (including funding source and number
of centres), study duration, characteristics of study population,
interventions, outcome measures and timing of outcome
assessment, co-interventions, benefits and adverse eHect data, and
losses to follow-up by using a standardized data extraction form.
We resolved any disagreements in data-extraction by referring back
to the original articles and by establishing consensus thereaPer. If
necessary, we consulted a third review author (SR).

We extracted the results (i.e. raw data: means and standard
deviations (SDs) for continuous outcomes and number of events
for dichotomous outcomes) for outcomes of interest in order to
assess the benefIts and harms. For studies published in languages
other than English, German, Portuguese, French, Spanish or Dutch,
we consulted a native speaker or translator with content and
methodological expertise.

Assessment of risk of bias in included studies

Two review authors (FK, LvdB) independently assessed the risk of
bias of each included RCT (except for one trial that involved FK
which was assessed by LvdB and SR) with regard to the following
items: random sequence generation, allocation concealment,
blinding of participants, care provider, and outcome assessor for
each outcome measure (Types of outcome measures), incomplete
outcome data, selective outcome reporting, and other sources
of bias (including bias associated with cross-over design of
included studies if applicable (e.g. whether there was a carry-over
eHect), baseline imbalance, co-interventions and contamination),
conforming to the methods recommended by Cochrane (Higgins
2011a). To determine the risk of bias of a study, for each criterion the
presence of suHicient information and the likelihood of potential
bias was evaluated. Each criterion is rated as "low risk of bias", "high
risk of bias" or "unclear" (either lack of information or uncertainty
over the potential for bias). In a consensus meeting we discussed
and resolved any disagreements between the review authors. If
consensus could not be reached, a third review author (SR) made
the final decision.

Two review authors (FK, LvdB) independently assessed the risk
of bias of each included observational study, with regard to the
following items: study participation (i.e. representativeness of the
study sample), study attrition, prognostic factor measurement,
outcome measurement, confounding measurement and account,
and analysis, as recommended in Hayden 2006. To determine

the risk of bias of a study, for each criterion the presence of
suHicient information and the likelihood of potential bias was
evaluated. Each criterion is rated as "low risk of bias", "high risk of
bias" or "unclear" (either lack of information or uncertainty over
the potential for bias). In a consensus meeting, we resolved any
disagreements between the review authors. If consensus could not
be reached, a third author (SR) made the final decision.

Measures of treatment e?ect

We analysed the results of the studies using Cochrane's statistical
soPware, Review Manager 2014. We only performed meta-analysis
if the data of the studies were clinically and statistically suHiciently
homogeneous. We expressed the results as risk ratios (RRs) with
corresponding 95% confidence intervals (CIs) for dichotomous
data. A RR greater than 1.0 indicates a beneficial eHect of NSAIDs
(Deeks 2011).

For continuous data, we analysed results as mean diHerences
(MDs) between the intervention and comparator group, with
corresponding 95% CIs. The MD between treated group and control
group was weighted by the inverse of the variance in the pooled
treatment estimate. However, when diHerent scales were used to
measure the same conceptual outcome (e.g. functional status or
pain), we calculated the standardized mean diHerences (SMDs)
instead with corresponding 95% CIs. SMDs are calculated by
dividing the MD by the SD, resulting in a unit-less measure of
treatment eHect (Deeks 2011). SMD greater than zero indicate a
beneficial eHect in favour of NSAIDs for axSpA and we computed
95% CIs for the SMD. We interpreted the SMD as described by
Higgins 2011b; i.e. a SMD of 0.2 was considered to indicate a small
beneficial eHect, 0.5 a medium eHect, and 0.8 a large eHect of
NSAIDs for axSpA. SMDs were considered to indicate a clinically
relevant eHect if the SMD was > 0.5. Upon completion of the
analysis, we translated the SMD back into a MD, on a scale of 0 to
10, which can be better appraised by clinicians.

For studies containing more than two intervention groups, making
multiple pair-wise comparisons between all possible pairs of
intervention groups, we included the same group of participants
only once in the meta-analysis, or we split the group with the
'shared' intervention into two equally large groups to include two
comparisons if deemed necessary. Whenever we had to decide
between multiple dosages of a NSAID for studies containing more
than two intervention groups, we used the proposed equivalent
dose of 150 mg Diclofenac based on voting during the ASAS annual
meeting (Dougados 2011).

Unit of analysis issues

Unit of analysis problems were not expected in this review. In the
event that we identified crossover trials in which the reporting
of continuous outcome data precluded paired analysis, we did
not include these data in a meta-analysis in order to avoid unit-
of-analysis error. Where carry-over eHects were thought to exist,
and where suHicient data existed, we included only data from the
first period in the analysis (Higgins 2011b). Also, in studies of long
duration, results may be presented for several periods of follow-up.
In that case we did not combine results from more than one time
point for each study in a meta-analysis to avoid unit-of-analysis
error.
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Dealing with missing data

Where important data are missing or incomplete, we planned to
seek further information from the study authors.

In case individuals were missing from the reported results,
we assumed the missing values to have a poor outcome. For
dichotomous outcomes (e.g. number of withdrawals due to adverse
events), we calculated the withdrawal rate using the number of
patients randomised in the group as the denominator (worst case
scenario).

For continuous outcomes (e.g. mean change in pain score), we
calculated the MD or SMD based on the number of patients
analysed at that time point. If the number of patients analysed
was not presented for each time point, we used the number of
randomised patients in each group at baseline.

Where possible, we computed missing SDs from other statistics
such as standard errors, CIs or P values, according to the methods
recommended in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011c). If SDs could not be calculated, they
were imputed (e.g. from other studies in the meta-analysis) (Higgins
2011b). If studies with final measurement data and change scores
had to be combined using a SMD (e.g. because the studies used
diHerent scales), we calculated the final measurement data from
the studies presenting change scores and imputed the SD for these
final measurement data from the baseline SD from the same study.

Where data were presented graphically only, we extracted data
from the graph when possible.

Assessment of heterogeneity

In this Cochrane review, we explored step-by-step the clinical
and statistical heterogeneity between the studies. Firstly, we
assessed studies for clinical homogeneity with respect to
intervention groups, control groups, timing of outcome assessment
and outcome measures. For any study judged as clinically
homogeneous, we assessed statistical heterogeneity using the I2
statistic (Deeks 2011), using the following as a rough guide for
interpretation:

• 0 to 40%: might not be important;

• 30 to 60%: may represent moderate heterogeneity;

• 50 to 90%: may represent substantial heterogeneity;

• 75 to 100%: considerable heterogeneity.

In cases of considerable heterogeneity, we explored the data
further, including subgroup analyses, in an attempt to explain the
heterogeneity.

Assessment of reporting biases

In order to determine if reporting bias was present, we determined
whether the protocol of the RCT was published before recruitment
of patients of the study was started. For studies published
aPer 1 July 2005, we screened the WHO ICTRP search portal
(http://apps.who.int/trialsearch/). We evaluated whether selective
reporting of outcomes was present (outcome reporting bias).

We compared the fixed-eHect model against the random-eHects
model to assess the possible presence of small sample bias in the
published literature (i.e. in which the intervention eHect is more

beneficial in smaller studies). In the presence of small sample bias,
the random-eHects estimate of the intervention is more beneficial
than the fixed-eHect estimate (Sterne 2011).

We further explored the potential for reporting bias by funnel plots
if ≥ 10 studies were included.

We planned to add the unpublished trials in the Studies awaiting
classification section, but we encountered none through our search
strategy.

Data synthesis

We pooled the results of clinically and statistically homogeneous
studies using the random-eHects model. We performed data
analyses using Review Manager 2014 and produced forest plots for
all analyses.

The main comparison of this review was NSAIDs versus placebo.
However, many trials included both traditional and COX-2 NSAIDs
so we decided to assess the two NSAID classes separately.

We also considered the following comparisons in this review:

1. COX-2 inhibitors versus traditional NSAIDs;

2. NSAIDs versus NSAIDs;

3. Naproxen versus other NSAIDs;

4. Low versus high dose NSAIDs; and

5. Continuous versus on-demand NSAID use.

We included the comparison 'naproxen vs other NSAIDs' as a
recent meta-analysis of vascular and upper gastro-intestinal eHects
of NSAIDs in various patients (prescribed mostly for rheumatoid
arthritis or osteoarthritis, but also for prevention of colorectal
adenomata or of Alzheimer's disease) found that naproxen
was associated with less vascular (but increased upper gastro-
intestinal) risk than other NSAIDs (Bhala 2013).

'Summary of findings' table

We presented the main results of the review in 'Summary of
findings' tables, which includes an overall grading of the evidence
using the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach, and a summary of the available
data on the main outcomes as described in the Cochrane Handbook
for Systematic Reviews of Interventions (Schünemann 2011). We
included the following outcomes in the 'Summary of findings' table:

1. Pain outcomes (mean change in pain score on a VAS or NRS);

2. Total number of withdrawals due to adverse events;

3. Mean improvement in BASDAI;

4. Mean improvement in BASFI;

5. Mean improvement in BASMI;

6. Radiographic progression;

7. Number of serious adverse events.

We illustrated data from the main comparison (NSAIDs vs placebo)
in the main 'Summary of findings' table. Overall outcome data
presented in the 'Summary of findings' tables were based on the
longest time points measured in each study.

Grading of the evidence involved consideration of within-study risk
of bias, directness of evidence, heterogeneity, precision of eHect
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estimates and risk of publication bias. However, other factors could
aHect the quality of evidence (e.g. it could be increased by a large
magnitude of eHect, plausible confounding and dose-response
gradients). Using this system, we graded the quality of the body of
evidence as either high, moderate, low or very low (Atkins 2004).

In addition to the absolute and relative magnitude of eHect
provided in the 'Summary of findings' table, for dichotomous
outcomes we calculated the number needed to treat to benefit
(NNTB) or the number needed to treat to harm (NNTH) where
appropriate from the control group event rate (unless the
population event rate is known) and the RR using the Visual Rx
calculator (Visual Rx 2008). We calculated the number needed to
treat (NNT) for continuous outcomes using the Well's calculator
soPware, which is based on the theory of Norman 2001 of
determining the NNT based on achieving the minimal clinically
important diHerence (MCID) for a particular outcome.

In the 'Summary of findings' table, we provided the absolute
percent diHerence, the relative percent change from baseline, and
the NNT (the NNT was provided only when the outcome showed a
statistically significant diHerence).

For dichotomous outcomes, we calculated the absolute risk
diHerence using the risk diHerence statistic in Review Manager
2014 and expressed the result as a percentage. For continuous
outcomes, we calculated the absolute benefit as the improvement
in the intervention group minus the improvement in the control
group, in the original units.

We calculated the relative percent change for dichotomous data
as the RR - 1 and expressed it as a percentage. For continuous
outcomes, the relative diHerence in the change from baseline was
calculated as the absolute benefit divided by the baseline mean of
the control group.

Subgroup analysis and investigation of heterogeneity

Where suHicient data was available, we conducted the following
subgroup analyses to examine the influence of:

1. Gender (male vs female) on the eHect of NSAIDs on all the
outcomes;

2. Baseline radiographic damage (present vs absent) on the eHect
of NSAIDs on radiographic damage;

3. Baseline CRP (normal vs abnormal) on the eHect of NSAIDs on
radiographic damage;

4. Radiographic vs nr-axSpA on the eHect of NSAIDs on all the
outcomes.

We selected these subgroups based on some evidence that these
factors have prognostic value. Therefore, we wanted to assess
whether this held true in this Cochrane review.

Sensitivity analysis

We conducted a sensitivity analysis to explore eHect size diHerences
and the robustness of conclusions. Where suHicient studies existed,
we planned sensitivity analyses to assess the impact of any
bias attributable to inadequate or unclear treatment allocation,
blinding of patient/assessor and loss to follow-up compared to
studies without these study limitations ("low risk" vs "high risk" or
"unclear").

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies and Table 1 (Characteristics of included cohort studies) and
Table 2 (Characteristics of included post-hoc studies).

Results of the search

Through database searching we initially identified 7883 records
(see Figure 1). No additional records were found through other
sources. We assessed 177 full-text articles for eligibility, of which
we included 39 studies. We excluded 88 full-text articles, for the
reasons listed in the Excluded studies section. Finally, we included
31 studies in the quantitative analysis of this Cochrane review. In
case the extracted data could not be used in the meta-analysis,
we reported these results in the Characteristics of included studies
tables.
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Included studies

We included a total of 39 studies. In terms of study design there
were 35 RCTs (of which six were cross-over trials (Ansell 1978;
Jessop 1976; Lehtinen 1984; Muller-Fassbender 1985; Simpson
1966; Sydnes 1981)), two were quasi-RCTs (Caldwell 1986; Calin
1979) and two were cohort studies (Boersma 1976; Poddubnyy
2012).

Characteristics of the included RCTs and quasi-RCTs

Trial design

The 37 included RCTs and quasi-RCTs involved a total of 4908
participants (range 14 to 611, mean 133) and were published
between 1966 and 2006. Twenty-four studies (65%) were published
before 1990 (Ansell 1978; Astorga 1987; Caldwell 1986; Calin 1979;
Ebner 1983; Franssen 1986; Good 1977; Heinrichs 1985; Jessop
1976; Khan 1985; Lehtinen 1984; Lomen 1986 I; Lomen 1986 P;
Mena 1977; Muller-Fassbender 1985; Myklebust 1986; Nahir 1980;
Nissilä 1978a; Nissilä 1978b; Rejholec 1980; Santo 1988; Simpson
1966; Sydnes 1981; Tannenbaum 1984). Most trials were published
in English, except for one trial that was in German (Heinrichs 1985)
and one that was in Norwegian (Myklebust 1986). The treatment
duration ranged from one week to two years, with a median
duration of 12 weeks. Four studies also had an extension phase
(Dougados 1999; Franssen 1986; Tannenbaum 1984; van der Heijde
2005). FiPeen trials were multicentre (Batlle-Gualda 1996; Caldwell
1986; Dougados 1999; Dougados 2001; Khan 1985; Lomen 1986
I; Lomen 1986 P; Myklebust 1986; Palferman 1991; Sieper 2008;
Sydnes 1981; Tannenbaum 1984; van der Heijde 2005; Villa Alcázar
1996; Wanders 2005), seven single centre (Carcassi 1990; Jessop
1976; Lehtinen 1984; Nahir 1980; Nissilä 1978a; Nissilä 1978b;
Simpson 1966) and in 15 no information was reported on the
number of centres involved.

Relevant post-hoc analyses of two included RCTs (van der Heijde
2005; Wanders 2005) were published in a separate paper. Gossec
2005 is a post-hoc analysis of data from van der Heijde 2005,
in which a subgroup analysis was performed in patients with
and without chronic peripheral arthritis. Kroon 2012 is a post-
hoc analysis of data from Wanders 2005, in which the eHect of
continuous versus on-demand NSAID treatment was analysed in

subgroups of patients with high vs low CRP, ESR, BASDAI, ASDAS-
CRP and ASDAS-ESR.

Trial participants

Sixteen studies used a flare design (i.e. including only patients with
a pre-defined increase in symptoms aPer discontinuation of their
usual treatment) and 28 studies required a wash-out period of
variable length. In 16 studies no classification criteria were reported
for the inclusion of patients, and in the other 21 studies variable
classification criteria were used (six trials used the modified New
York criteria (Barkhuizen 2006; Dougados 1999; Dougados 2001;
Sieper 2008; van der Heijde 2005; Wanders 2005), eight used the
New York criteria (Batlle-Gualda 1996; Calin 1979; Carcassi 1990;
Heinrichs 1985; Lehtinen 1984; Schwarzer 1990; Tannenbaum 1984;
Villa Alcázar 1996), three used the Rome criteria (Good 1977;
Mena 1977; Palferman 1991), two used the ARA criteria (Khan
1985; Sydnes 1981), one used the Bennet and Wood criteria from
1968 (Jessop 1976) and one used multiple classification criteria
(Dougados 1994).

All studies recruited adult participants. The mean age of
participants was reported in 26 studies and was 40.5 years (SD 11.1
years, range 18 to 78). Of all participants, 81% were male (reported
in 36 studies). Sixteen studies reported the mean disease duration,
which ranged from 5.9 to 14 years, with a mean disease duration
of 9.7 years. Nine trials reported the percentage of participants
that were HLA-B27 positive, which was on average 88.7%. Thirty-
six trials included only patients with AS, while one trial included
patients with AS as well as patients with rheumatoid arthritis
(Myklebust 1986). For the latter trial, we have included only the
results for the AS subset in this review. No studies were found that
included patients classified as having nr-axSpA.

Interventions

The most frequently studied drug was indomethacin (15 studies:
Batlle-Gualda 1996; Caldwell 1986; Calin 1979; Carcassi 1990;
Ebner 1983; Good 1977; Khan 1985; Lehtinen 1984; Lomen 1986 I;
Nissilä 1978a; Nissilä 1978b; Palferman 1991; Rejholec 1980; Sydnes
1981; Tannenbaum 1984). Other frequently studied NSAIDs were
diclofenac (six studies: Heinrichs 1985; Khan 1985; Nahir 1980;
Santo 1988; Schwarzer 1990; Sieper 2008), naproxen (five studies:
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Ansell 1978; Barkhuizen 2006; Myklebust 1986; Pasero 1994; van der
Heijde 2005), phenylbutazone (five studies: Franssen 1986; Jessop
1976; Lomen 1986 P; Mena 1977; Simpson 1966), piroxicam (five
studies: Astorga 1987; Dougados 1999; Myklebust 1986; Sydnes
1981; Tannenbaum 1984), celecoxib (four studies: Barkhuizen 2006;
Dougados 2001; Sieper 2008; Wanders 2005), flurbiprofen (four
studies: Good 1977; Lomen 1986 I; Lomen 1986 P; Mena 1977),
aceclofenac (three studies, Batlle-Gualda 1996; Pasero 1994; Villa
Alcázar 1996), ketoprofen (three studies: Dougados 2001; Jessop
1976; Muller-Fassbender 1985), tenoxicam (three studies: Astorga
1987; Schwarzer 1990; Villa Alcázar 1996), oxaprozin (two studies:
Caldwell 1986; Santo 1988), proquazone (two studies: Nissilä
1978a; Nissilä 1978b) and sulindac (two studies: Calin 1979; Nahir
1980). Single trials studied the following NSAIDs: butacote (Ansell
1978), diflunisal (Franssen 1986), etoricoxib (van der Heijde 2005),
flufenamic acid (Simpson 1966), meclofenamate sodium (Ebner
1983), meloxicam (Dougados 1999), nabumetone (Palferman
1991), pirazolac (Carcassi 1990), tiaprofenacid (Heinrichs 1985),
tolfenamic acid (Rejholec 1980) and ximoprofen (Dougados 1994).

There were five trials that included a placebo-group (Barkhuizen
2006; Dougados 1994; Dougados 1999; Dougados 2001; van
der Heijde 2005). Eighteen trials provided information about
concurrent Disease Modifying Anti-Rheumatic Drug (DMARD) and
analgesic therapy. Six trials reported the allowance of stable doses
of DMARDs, such as gold, penicillamine, chloroquine, sulfasalazine,
methotrexate or low dose steroids (Barkhuizen 2006; Caldwell
1986; Myklebust 1986; Sieper 2008; van der Heijde 2005; Wanders
2005). Eleven trials reported that rescue analgesics without
anti-inflammatory eHects, such as paracetamol, were allowed
(Barkhuizen 2006; Batlle-Gualda 1996; Caldwell 1986; Dougados
1999; Dougados 2001; Franssen 1986; Jessop 1976; Lehtinen 1984;
Sydnes 1981; Villa Alcázar 1996; Wanders 2005). Four studies
explicitly reported that no other analgesics or anti-inflammatory
drugs were allowed besides the study drugs (Ebner 1983; Good
1977; Mena 1977; Muller-Fassbender 1985). None of the participants
in the included studies were receiving biological DMARDs.

Characteristics of the included cohort studies

We included two cohort studies in this review:

Boersma 1976 was a retrospective cohort study comparing
the eHects of continuous phenylbutazone versus intermittent
phenylbutazone versus no medication on radiographic progression
in 40 patients with definite AS according to the New York criteria.
Duration of follow-up was variable (up to 20 years). No information
was provided by trial authors on patient characteristics such as age,
gender, HLA-B27-positivity or symptom duration.

Poddubnyy 2012 was a post-hoc analysis of a prospective cohort
study comparing the eHects of low NSAID intake versus high
NSAID intake on radiographic progression in 164 patients with
AS (according to the modified New York criteria) or nr-axSpA
(according to the ESSG criteria). Duration of follow-up was two
years. The mean age of participants was 39.1 years, 49.5% were
males, 76% were HLA-B27 positive and the mean symptom
duration was 4.3 years.

Reported outcomes

Not all included studies reported all outcomes that we planned to
extract (see Types of outcome measures). In the Additional tables
section we specified which outcome data were available for each

study in each comparison, with a "+" indicating that the data were
available in a format that could be used in the meta-analysis, and
a "*" indicating that the data were available but could not be used
in the meta-analysis (e.g. because data were reported without a
measure of variance (SD, SE or CI), the number of patients per
treatment group was not reported, or the data were only reported
graphically) (see Table 3; Table 4; Table 5; Table 6; Table 7; Table 8).

Primary outcomes

Of the 31 studies that were included in the quantitative data-
analysis, 14 trials reported pain on a VAS (which could be used in
the analyses of 11 studies) and 15 reported pain on a NRS (which
could be used in the analyses of six studies). There were four trials
that did not report pain as an outcome (Calin 1979; Nissilä 1978a;
Nissilä 1978b; Palferman 1991).

The number of withdrawals due to adverse events was reported in
28 trials (and could be used in the analyses of 28 trials). There were
three trials that did not report the number of withdrawals due to
adverse events (Astorga 1987; Jessop 1976; Myklebust 1986).

Three studies reported the BASDAI (which could be used in analyses
of two studies) (Barkhuizen 2006; Sieper 2008; van der Heijde 2005).
BASFI was reported in four studies (and could be used in the
analyses of three studies) (Barkhuizen 2006; Dougados 2001; Sieper
2008; van der Heijde 2005). BASMI was only reported by Sieper 2008,
and radiographic progression was not reported in any of the studies
included in the meta-analysis. Six studies reported the number of
serious adverse events (Barkhuizen 2006; Dougados 2001; Nahir
1980; Schwarzer 1990; Sieper 2008; van der Heijde 2005).

Secondary outcomes

The following secondary outcomes were reported by one or
more of the studies included in the meta-analysis: patient's
global assessment of disease activity (9/31 studies, five included
in analyses), duration of morning stiHness (22/31 studies, 10
included in analyses), severity of morning stiHness (2/31 studies,
two included in analyses), CRP (4/31 studies, three included
in analyses), ESR (7/31 studies, three included in analyses),
proportion of responders according to ASAS20 (3/31 studies, three
included in analyses), proportion of patients achieving ASAS partial
remission (1/31 studies, one included in analyses), lateral spinal
flexion (4/31 studies, one included in analyses), chest expansion
(23/31 studies, seven included in analyses), tragus-to-wall distance
(2/31 studies, one included in analyses), occiput-to-wall distance
(11/31 studies, two included in analyses), intermalleolar distance
(6/31 studies, 0 included in analyses), Schober's test (26/31
studies, 11 included in analyses), proportion of patients reporting
pain relief of ≥ 50% (3/31 studies, three included in analyses),
number of (any) adverse events (25/31 studies, 24 included in
analyses) and adverse events broken up by bodily system (e.g.
gastrointestinal, cardiovascular, neurological) (22/31 studies, 21
included in analyses).

The secondary outcomes not reported by any of the 31 studies
included in the meta-analysis were: ASDAS, fatigue, joint pain,
tenderness of the joints, proportion of patients achieving ASDAS
clinically important improvement (improvement ≥ 1.1 in ASDAS),
proportion of patients achieving ASDAS major improvement
(improvement ≥ 2.0 in ASDAS), proportion of patients achieving
ASDAS inactive disease (ASDAS < 1.3), proportion of patients
achieving BASDAI 50 (improvement ≥ in BASDAI), proportion
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of responders according to ASAS40, proportion of responders
according to ASAS 5/6, cervical rotation, quality of life (assessed
by SF-36 or ASQoL score) and proportion of patients showing
radiographic progression of at least two mSASSS units.

Excluded studies

Of the 177 full-text papers that were assessed for eligibility, we
excluded 88 full-text articles for the following reasons: wrong study
design (n = 35), cross-over study without separate data for part
one of the cross-over (n = 20), conference abstract (n = 13), wrong
outcomes (n = 7), no separate data available for patients with AS (n
= 7), wrong population (n = 3) and wrong intervention (n = 3) (see
Figure 1).

Furthermore, nine trials found in ClinicalTrials.gov did not provide
any results, were not published and were thus added to Studies

awaiting classification. One trial that was found in ClinicalTrials.gov
was a trial that was already included and two trials were still
recruiting participants. Thus we added these studies to the Ongoing
studies section. Of 32 articles, no full-text could be obtained aPer
extensive searching, and we added these trials to the Studies
awaiting classification. The most relevant excluded trials and the
reasons for exclusion are listed in the Characteristics of excluded
studies table.

Risk of bias in included studies

We assessed the risk of bias for each study (see Characteristics
of included studies for RCTs and quasi-RCTs, see Table 1 for
observational studies). The results for RCTs and quasi-RCTs are also
summarised in Figure 2 and Figure 3.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)

 
Allocation

Three studies were assessed as being at low risk of selection bias,
as they described adequate sequence generation and allocation
concealment (Dougados 1994; Lomen 1986 I; van der Heijde 2005).
Three trials described adequate sequence generation, but the
risk of bias concerning allocation concealment remained unclear
(Lomen 1986 P; Rejholec 1980; Wanders 2005). We assessed two
trials as being at high risk of selection bias (Caldwell 1986; Calin
1979). In the remaining 29 trials the risk of selection bias remained
unclear, based on both random sequence allocation and allocation
concealment, mainly due to lack of information.

Blinding

Participants and personnel were adequately blinded in most trials
and we judged 24 trials as being at low risk of performance bias.
The risk of performance bias was assessed as being high in five
trials (Heinrichs 1985; Palferman 1991; Santo 1988; Schwarzer
1990; Wanders 2005) due to inadequate blinding of participants
or personnel, or both. In the remaining eight trials the risk of
performance bias remained unclear (Ansell 1978; Astorga 1987;

Barkhuizen 2006; Caldwell 1986; Dougados 2001; Ebner 1983;
Lomen 1986 P; Pasero 1994).

We assessed the risk of detection bias as being low in four studies
as they described an adequate blinding of outcome assessment
(Good 1977; Mena 1977; Sieper 2008; Tannenbaum 1984). In two
trials we judged the risk of detection bias to be high (Heinrichs
1985; Lehtinen 1984). One trial, Wanders 2005, adequately blinded
the scoring of radiographs by the investigators. However, clinical
outcomes were all assessed by self-report by participants who
could not have been blinded to the treatment regiment to which
they were allocated. However, most studies did not clearly describe
the blinding of outcome assessment, and thus the risk of detection
bias was unclear in these 30 trials.

Incomplete outcome data

Twenty-five trials were assessed as low risk of attrition bias.
Nine trials had unexplained incomplete outcome data and were
assessed as being at high risk of attrition bias (Astorga 1987;
Caldwell 1986; Good 1977; Jessop 1976; Lomen 1986 I; Lomen
1986 P; Palferman 1991; Santo 1988; Schwarzer 1990). The risk of
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detection bias was unclear in three trials (Ansell 1978; Franssen
1986; Lehtinen 1984).

Selective reporting

We judged most studies as being at low risk of reporting bias,
as these 29 trials did not selectively report outcomes. Six studies
were assessed as being at high risk of reporting bias (Astorga 1987;
Calin 1979; Good 1977; Palferman 1991; van der Heijde 2005; Villa
Alcázar 1996). We assessed two studies as having an unclear risk
of reporting bias, as the impact of minor outcomes that were not
reported or the impact of not reporting outcomes at all time points
was unclear, or both (Dougados 1994; Lomen 1986 I).

Other potential sources of bias

In four studies another potential source of bias was detected,
including possible carry-over eHects in a cross-over design (Ansell
1978), baseline imbalance between groups (Palferman 1991),
no baseline information on participants characteristics (Simpson
1966), and significant diHerences in compliance to the studied
drugs (Tannenbaum 1984). In nine studies we assessed the risk
of an additional potential source of bias as unclear, as there
was insuHicient information provided by the study authors or
insuHicient evidence that an identified problem has introduced
bias, or both. In the remaining 24 trials no other potential source of
bias was identified.

Of the six studies that were included with a cross-over design,
only one documented that they did not find any carry-over eHects
(Lehtinen 1984). In one study a carry-over eHect was present,
and this study was thus assessed as having a high risk of 'other
bias' (Ansell 1978). The remaining four cross-over studies were
judged as having an unclear risk of carry-over eHects (Jessop 1976;
Muller-Fassbender 1985; Simpson 1966; Sydnes 1981).

Risk of bias in observational studies

We judged both included observational studies as being at high
risk of bias regarding study participation. We assessed the risk
of bias due to study attrition and outcome measurement as
low in both studies. In one study, Poddubnyy 2012, prognostic
factor measurement was accurately performed. However in the
other study, Boersma 1976, we judged the risk of bias due
to inadequate prognostic factor measurement to be unclear.
Furthermore, confounding measurement and account were judged
to be unclear in one study, Boersma 1976, and introduced a high
risk of bias in the other, Poddubnyy 2012. Finally analysis was
appropriate in one study, Poddubnyy 2012, and thus at low risk
of introducing bias. However, it was not reported in the other,
Boersma 1976, so we assessed the risk of bias due to analysis as
unclear in the last study.

E?ects of interventions

See: Summary of findings for the main comparison Traditional
NSAIDs compared with placebo for axSpA; Summary of findings 2
COX-2 NSAIDs compared with placebo for axSpA

We only included 31 studies (out of the total 39 included trials)
with 4356 participants and a median duration of 12 weeks (range
two to 26 weeks) in quantitative data-analysis. The eight remaining
trials could not be included in the meta-analysis due to the
study design, as these were either not RCTs or not quasi-RCTs
(Boersma 1976; Poddubnyy 2012), or because the authors did not

provide the number of participants per treatment arm (Ansell 1978;
Carcassi 1990; Lehtinen 1984; Sydnes 1981), or there was no fitting
comparison (Wanders 2005) or the outcomes were presented in a
way that we could not extract quantitative data (Muller-Fassbender
1985).

Of the 31 trials that could be included in the meta-analysis, only
19 studies provided data for any of the eHicacy variables. In the
Characteristics of included studies table we provided information
for each study on which outcomes were extracted and whether
these outcomes were used in the quantitative data-analysis. If an
outcome could not be used in the quantitative data-analysis, we
reported any relevant information that was provided by the trial
authors on that outcome. The eight studies that could not be
included in the meta-analysis are discussed separately under the
appropriate comparison.

Comparison 1: Traditional NSAID versus placebo

In comparison 1 we included all studies that compared a traditional
NSAID to placebo (five trials: Barkhuizen 2006; Dougados 1994;
Dougados 1999; Dougados 2001; van der Heijde 2005). In Table 3
we listed the outcomes that were available for each study in this
comparison.

Benefits

Five trials with 1165 participants and a duration of two to 12
weeks, showed a consistent significant eHect favouring NSAIDs in
all eHicacy variables: pain on VAS (four trials, N = 850; MD -16.51,
95% CI -20.84 to -12.17 on a scale of 0 to 100 (higher is worse);
Analysis 1.1); BASDAI (one trial, N = 190; MD -17.45, 95% CI -23.10
to -11.80 on a scale of 0 to 100 (higher is worse); Analysis 1.3);
patient's global assessment of disease activity (three trials, N = 705;
MD -17.75, 95% CI -24.39 to -11.10 on a scale of 0 to 100 (higher
is worse); Analysis 1.4); duration of morning stiHness (four trials,
N = 850; SMD -0.40, 95% CI -0.58 to -0.22; Analysis 1.5); CRP (two
trials, N = 515; MD -3.37 mg/dL, 95% CI -6.11 to -0.62; Analysis
1.6); ASAS 20 (two trials, N = 503; RR 2.49, 95% CI 1.94 to 3.18;
Analysis 1.7); BASFI (two trials, N = 356; MD -9.07, 95% CI -13.04 to
-5.10 on a scale of 0 to 100 (higher is worse); Analysis 1.9); chest
expansion (two trials, N = 515; MD 0.44 cm, 95% CI 0.20 to 0.68;
Analysis 1.10); Schober's test (four trials, N = 850; MD 0.37 cm,
95% CI 0.18 to 0.57; Analysis 1.11) and pain relief ≥ 50% (three
trials, N = 660; RR 2.27, 95% CI 1.77 to 2.91; Analysis 1.12). Only
ASAS partial remission was not significantly diHerent according
to one trial with 190 participants (RR 2.88, 95% CI 0.80 to 10.30;
Analysis 1.8). No studies reported data for a comparison between
traditional NSAIDs and placebo with respect to our other major
eHicacy outcomes BASMI or radiographic progression (see Table
3). The outcome BASDAI was downgraded from high to moderate
quality evidence because of potential imprecision as this outcome
only included data from a single study (N = 190).

Harms

There was no diHerence in the number of withdrawals due to
adverse events (five trials, N = 1165; RR 0.75, 95% CI 0.46 to 1.21;
Analysis 1.2) or the number of any adverse events (RR 1.08, 95% 0.92
to 1.26; Analysis 1.13) or serious adverse events (RR 1.69, 95% CI
0.36 to 7.97; Analysis 1.14). However, when looking at the number of
adverse events per organ system, five trials with 1289 participants
showed that there were more gastro-intestinal adverse events in
patients taking NSAIDs compared to placebo (RR 1.92, 95% CI 1.41
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to 2.61). Also, four studies with 1144 participants indicated that
there were fewer neurological adverse events (including headache
and dizziness) in the NSAID-group compared with the placebo-
group (RR 0.44, 95% CI 0.24 to 0.82). In the other organ systems that
were assessed (respiratory, hematological and dermatological)
there was no diHerence in the number of adverse events (Analysis
1.15). The outcome serious adverse events was downgraded from
high to moderate quality evidence because of potential imprecision
as the 95% CI of this outcome includes 'no eHect' and the upper
confidence limit also crosses 'appreciable harm'.

Extension phase of included trials

One study in this comparison, Dougados 1999, had an extension
phase aPer the initial trial. Dougados 1999 had a double-blind
extension of the original six week trial (comparing piroxicam 20 mg
to meloxicam 15 mg to meloxicam 22.5 mg and to placebo) up to 52
weeks, in which patients remained in the original treatment arm,
showing comparable results as the six-week trial for both benefits
and harms.

Comparison 2: COX-2 NSAIDs versus placebo

In comparison 2 we included all studies that compared a COX-2
NSAID to placebo (three trials: Barkhuizen 2006; Dougados 2001;
van der Heijde 2005). In Table 4 we listed the outcomes that were
available for each study in this comparison.

Benefits

Three studies with 669 participants and a duration of six to 12 weeks
provided data for this comparison. A significant eHect favouring
COX-2 NSAIDs over placebo was found for most eHicacy outcomes:
pain on VAS (two trials, N = 349; MD -21.68, 95% CI -35.94 to -7.42
on a scale of 0 to 100 (higher is worse); Analysis 2.1); BASDAI (one
trial, N = 193; MD -22.00, 95% CI -27.44 to -16.56 on a scale of 0
to 100 (higher is worse); Analysis 2.3); patient's global assessment
of disease activity (two trials, N = 349; MD -20.82, 95% CI -29.88 to
-11.75 on a scale of 0 to 100 (higher is worse); Analysis 2.4); ASAS
20 (two trials, N = 510; RR 2.51, 95% CI 1.66 to 3.79; Analysis 2.7);
ASAS partial remission (one trial, N = 193; RR 4.65, 95% CI 1.39 to
15.55; Analysis 2.8); BASFI (two trials, N = 349, MD -13.42, 95% CI
-17.35 to -9.49 on a scale of 0 to 100 (higher is worse); Analysis
2.9); Schober's test (two trials, N = 349; MD 0.42 cm, 95% CI 0.21
to 0.63; Analysis 2.11); and pain relief ≥ 50% (one trial, N = 156;
RR 2.41, 95% CI 1.45 to 4.00; Analysis 2.12). However, we found no
significant diHerence between coxibs and placebo in the outcome
duration of morning stiHness (two trials, N = 349; SMD -4.72, 95%
CI -13.33 to 3.90; Analysis 2.5), CRP (one trial, N = 156; MD -2.17
mg/dL, 95% CI -5.39 to 1.05; Analysis 2.6) and chest expansion (one
trial, N = 156; MD 0.40 cm, 95% CI -0.00 to 0.80; Analysis 2.10). No
studies reported data for a comparison between COX-2 NSAIDs and
placebo with respect to our other major eHicacy outcomes BASMI
or radiographic progression (see Table 4). The outcome BASDAI was
downgraded from high to moderate quality evidence because of
potential imprecision as this outcome only included data from a
single study (N = 193).

Harms

Regarding harms we found similar results as in the comparison
traditional NSAIDs versus placebo. The studies detected no
diHerence in the number of withdrawals due to adverse events
(three trials, N = 669; RR 2.14, 95% CI 0.36 to 12.56; Analysis

2.2) or the number of any adverse events (three trials, 669
participants; RR 1.22, 95% CI 0.93 to 1.62; Analysis 2.13) or any
serious adverse events (three trials, 669 participants; RR 0.92,
95% CI 0.14 to 6.21; Analysis 2.14). However, when looking at the
number of adverse events per organ system, we found also here
that there were more gastro-intestinal adverse events in patients
taking coxibs compared to placebo (three studies, N = 669; RR
1.80, 95% CI 1.22 to 2.67). In the other organ systems that were
assessed (respiratory, neurological and dermatological) there was
no diHerence in the number of adverse events (Analysis 2.15). The
outcome withdrawals due to adverse events was downgraded from
high to low quality evidence because of potential imprecision (the
95% CI includes 'no eHect' and the upper confidence limit also
crosses 'appreciable harm') and large heterogeneity (I2 statistic =
84%). The outcome serious adverse events was downgraded from
high to moderate quality evidence because of potential imprecision
as the 95% CI of this outcome includes 'no eHect' and the upper
confidence limit also crosses 'appreciable harm'.

Comparison 3: COX-2 NSAIDs versus traditional NSAIDs

In comparison 3 we included all studies that compared COX-2
versus traditional NSAIDs (four trials: Barkhuizen 2006; Dougados
2001; Sieper 2008; van der Heijde 2005). In Table 5 we listed the
outcomes that were available for each study in this comparison.

Benefits

In four studies with 995 participants, we found no diHerence
in any of the eHicacy measures between coxibs and traditional
NSAIDs (pain on VAS (Analysis 3.1); BASDAI (Analysis 3.3); patient's
global assessment of disease activity (Analysis 3.4); duration
of morning stiHness (Analysis 3.5); CRP (Analysis 3.6); ASAS
20 (Analysis 3.7); ASAS partial remission (Analysis 3.8); BASFI
(Analysis 3.9); BASMI (Analysis 3.10); chest expansion (Analysis
3.11); Schober's test (Analysis 3.12); and pain relief ≥ 50% (Analysis
3.13). However, several outcomes were only measured in one trial
(ASAS partial remission (Analysis 3.8); BASMI (Analysis 3.10); chest
expansion (Analysis 3.11); and pain relief ≥ 50% (Analysis 3.13).
No studies reported data for a comparison between COX-2 and
traditional NSAIDs with respect to our other major eHicacy outcome
radiographic progression (see Table 5).

Harms

No diHerences between COX-2 and traditional NSAIDs could
be detected for any of the safety outcomes (including:
withdrawals due to adverse events (Analysis 3.2); any adverse
events (Analysis 3.14); serious adverse events (Analysis 3.15);
and adverse events per organ system (cardiovascular, gastro-
intestinal, hepatic, respiratory, haematological, neurological or
dermatological; Analysis 3.16).

Extension phase of included trials

One study in this comparison, van der Heijde 2005, had an extension
phase aPer the initial trial. van der Heijde 2005 had a double-blind
extension of the original six week trial (comparing etoricoxib 90 mg
to etoricoxib 120 mg to naproxen 1000 mg and to placebo) up to
52 weeks. The patients in the placebo-group were reassigned to
one of the three active treatment arms (1:1:1), and patients that
were originally randomised into an active treatment arm continued
the same study drug. Results of this extension phase showed that
etoricoxib 90 mg and etoricoxib 120 mg were both more eHective
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than naproxen 1000 mg, with a similar eHicacy of both dosages of
etoricoxib and comparable harms of both etoricoxib dosages and
naproxen (see the Characteristics of included studies section for full
report of results of extension phase).

Comparison 4: NSAIDs versus NSAIDs

In comparison 4 we included all trials that compared one NSAID
to another (24 trials with 2076 participants) (Batlle-Gualda 1996;
Caldwell 1986; Calin 1979; Dougados 1999; Ebner 1983; Franssen
1986; Good 1977; Heinrichs 1985; Khan 1985; Lomen 1986 I; Lomen
1986 P; Mena 1977; Myklebust 1986; Nahir 1980; Nissilä 1978a;
Nissilä 1978b; Palferman 1991; Pasero 1994; Rejholec 1980; Santo
1988; Schwarzer 1990; Simpson 1966; Tannenbaum 1984; Villa
Alcázar 1996). The comparison includes many diHerent NSAIDs and
must therefore be interpreted with caution.

We performed a sensitivity analysis for all NSAIDs that were
assessed by two or more trials in any outcome, to see whether one
NSAID was consistently diHerent from other NSAIDs with regards
to benefits or harms. In Table 6 we listed the outcomes that were
available for each study in this comparison.

Four additional trials could not be included in the quantitative data
analyses as the numbers of participants per treatment arm were
not specified (Ansell 1978; Carcassi 1990; Lehtinen 1984; Sydnes
1981), and we have summarised these trials aPer presentation of
the pooled analyses below.

Benefits

Overall, no consistent diHerence in eHicacy could be determined
in any of the eHicacy variables that were assessed (pain on
Likert scale (Analysis 4.1); pain on VAS (Analysis 4.2); patient's
global assessment of disease activity (Analysis 4.4); duration of
morning stiHness (Analysis 4.5); severity of morning stiHness
(Analysis 4.6); CRP (Analysis 4.7); ESR (Analysis 4.8); lateral spinal
flexion (Analysis 4.9); chest expansion (Analysis 4.10); tragus-to-

wall distance (Analysis 4.11); and pain relief ≥ 50%) (Analysis 4.14).
In the outcome occiput-to-wall distance, two studies with 354
participants (Batlle-Gualda 1996; Tannenbaum 1984) indicated that
indomethacin performed significantly worse than another NSAID
(aceclofenac and piroxicam) (MD -0.10 cm, 95% CI -0.12 to -0.08;
Analysis 4.12). However, this result was completely determined
by one trial, Batlle-Gualda 1996. In the outcome Schober's test
(Analysis 4.13) two trials with 412 participants (Batlle-Gualda 1996;
Pasero 1994) indicated that aceclofenac performed significantly
better than another NSAID (indomethacin and naproxen) (MD 0.10
cm, 95% CI 0.08 to 0.12), but this result was again completely
determined by Batlle-Gualda 1996. In the same outcome, three
studies with 396 participants (Batlle-Gualda 1996; Palferman
1991; Tannenbaum 1984) indicated that indomethacin performed
significantly worse than another NSAID (aceclofenac, nabumetone
and piroxicam), which was again fully determined by Batlle-Gualda
1996 (MD 0.10 cm, 95% CI 0.08 to 0.12). No studies reported
data for a comparison between NSAIDs with respect to our other
major eHicacy outcomes BASDAI, BASFI, BASMI or radiographic
progression (see Table 6).

Harms

Twenty-three studies with 2041 participants reported no diHerence
in withdrawals due to adverse events in one of the NSAIDs assessed
versus another (Analysis 4.3). Eleven studies with 1135 participants
showed that indomethacin resulted in significantly more (any)
adverse events than other NSAIDs (RR 1.25, 95% CI 1.06 to 1.48;
Analysis 4.15; see Figure 4 for a forest plot of this analysis that
only includes studies comparing indomethacin to another NSAID).
Furthermore, two trials with 137 participants (Caldwell 1986; Santo
1988) indicated that oxaprozine had significantly less (any) adverse
events than another NSAID (diclofenac and indomethacin) (RR 0.64,
95% CI 0.42 to 0.96), although this result was mainly based on
Caldwell 1986 with an overall high risk of bias. In two trials with 86
participants no diHerence was detected in serious adverse events
between the diHerent NSAIDs (Analysis 4.16).
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Figure 4.   Forest plot of comparison 4 NSAID vs NSAID, outcome 4.15 Number of any adverse events, only studies
with indomethacin.

 
When assessing adverse event per organ system, nine trials with
963 participants showed that indomethacin was associated with
more neurological adverse events (like headache and dizziness)
than another NSAID (RR 2.34, 95% CI 1.32 to 4.14; Analysis 4.17; see
Figure 5 for a forest plot of this analysis that only includes studies
comparing indomethacin to another NSAID). Two studies with 302
participants (Khan 1985; Santo 1988) indicated that diclofenac
resulted in more neurological adverse events (like headache and

dizziness) in comparison to another NSAID (indomethacin and
oxaprozine) (RR 2.94, 95% CI 1.49 to 5.88), but again this result was
completely determined by one study (Khan 1985). Adverse events
in the other organ systems that were assessed (cardiovascular,
gastro-intestinal, hepatic, respiratory, hematological, renal and
dermatological) were not more prevalent in one NSAID versus the
others.
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Figure 5.   Forest plot of comparison 4 NSAID vs NSAID, outcome 4.17 Adverse events per organ system, only studies
with indomethacin.

 
Summary of trials not included in the quantitative analyses

Ansell 1978 was a cross-over trial with 25 participants comparing
naproxen 750 mg to butacote 300 mg in treatment periods of four
weeks. The trial authors reported that although they found no
diHerence in benefits or harms, patients and physicians favoured
butacote in their global assessments.

Carcassi 1990 was an RCT with 151 participants comparing
pirazolac 300 to 600 mg to indomethacin 25 to 50 mg (treatment
duration 12 weeks). The trial authors reported no between-group
diHerences in either benefits or harms.

Lehtinen 1984 was a cross-over trial with 30 participants comparing
indomethacin slow-release tablets (50 mg) to indomethacin
capsules (25 mg) in treatment periods of one week. The trial
authors concluded that slow-release tablets were as eHective
as capsules, but had fewer side-eHects, especially diarrhoea,
epigastric pain and dizziness.

Sydnes 1981 was a cross-over study with 93 participants comparing
piroxicam 20 mg to indomethacin 75 mg in treatment periods of
four weeks. The study authors concluded that piroxicam was more
eHective and better tolerated than indomethacin.

Extension phase of included studies

Three studies in this comparison (Dougados 1999; Franssen 1986;
Tannenbaum 1984) had an extension phase aPer the initial trial.
The extension phase of Franssen 1986 (comparing diflunisal 1000
mg to phenylbutazone 400 mg) and Tannenbaum 1984 (comparing
piroxicam 10 to 20 mg to indomethacin 75 to 125 mg) were both
open extensions up to 48 weeks duration, showing similar results in
benefits and harms as the original trials. Dougados 1999 (extension
phase is described in more detail above) found comparable results
in the extension phase as in the six week trial for both benefits and

harms of piroxicam and meloxicam (see Characteristics of included
studies section for full report of results of extension phases).

Comparison 5: Naproxen versus other NSAIDs

In comparison 5 we included all studies that compared naproxen to
other NSAIDs (three trials: Barkhuizen 2006; Pasero 1994; van der
Heijde 2005). In Table 7 we listed the outcomes that were available
for each study in this comparison.

Benefits

We included three studies with 646 participants in this comparison.
Naproxen performed significantly worse than another NSAID in the
outcomes pain on VAS (two trials, N = 232; MD 6.80, 95% CI 3.72
to 9.88 on a scale of 0 to 100 (higher is worse); Analysis 5.1) and
patient's global assessment of disease activity (one trial, N = 197;
MD 7.63, 95% CI 0.61 to 14.65 on a scale of 0 to 100 (higher is
worse); Analysis 5.4). There was no diHerence between naproxen
and another NSAID in the other eHicacy variables (BASDAI (Analysis
5.3); duration of morning stiHness (Analysis 5.5); ASAS 20 (Analysis
5.6); ASAS partial remission (Analysis 5.7); BASFI (Analysis 5.8);
and Schober's test (Analysis 5.9). No studies reported data for
a comparison between naproxen and other NSAIDs with respect
to our other primary eHicacy outcomes BASMI or radiographic
progression (see Table 7).

Harms

The number of withdrawals due to adverse events (Analysis 5.2), as
well as the number of any adverse events (Analysis 5.10) or serious
adverse events (Analysis 5.11) did not diHer between naproxen and
other NSAIDs that were assessed. However, the three included trials
showed that naproxen resulted in significantly less neurological
adverse events in comparison to other NSAIDs (RR 0.24, 95% CI 0.10
to 0.60; Analysis 5.12). No such diHerence was found in adverse
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events in the other organ systems that were assessed (gastro-
intestinal, hepatic, respiratory and dermatological; Analysis 5.12).

Extension phase of included trials

One study in this comparison had an extension phase aPer the
initial trial as described earlier (van der Heijde 2005) in which
etoricoxib 90 mg and etoricoxib 120 mg were both more eHective
than naproxen 1000 mg, with comparable harms of both etoricoxib
dosages and naproxen (see the Characteristics of included studies
table for the full report of results of extension phase).

Comparison 6: Low versus high dose NSAID

In comparison 6 we included all studies that compared low versus
higher doses of an NSAID. There were five trials (1136 participants)
(Barkhuizen 2006; Dougados 1994; Dougados 1999; Sieper 2008;
van der Heijde 2005) and one post-hoc analysis of a prospective
cohort study (Poddubnyy 2012).

Similar to comparison 4, the trials included many diHerent NSAIDs,
therefore interpretation of pooled analyses was done with caution.
In Table 8 we listed the outcomes that were available for each trial
in this comparison.

We could not include one additional trial in pooled analyses as
we could not extract suitable quantitative data (Muller-Fassbender
1985).

Benefits

Based upon the trial data, we found no clear dose-eHect on any of
the eHicacy variables (pain on VAS (Analysis 6.1); BASDAI (Analysis
6.3); patient's global assessment of disease activity (Analysis 6.4);
duration of morning stiHness (Analysis 6.5); CRP (Analysis 6.6);
ASAS 20 (Analysis 6.7); ASAS partial remission (Analysis 6.8); BASFI
(Analysis 6.9); BASMI (Analysis 6.10); chest expansion (Analysis
6.11); Schober's test (Analysis 6.12); and pain relief ≥ 50% (Analysis
6.13). No studies reported data for a comparison between diHerent
dosages of NSAIDs with respect to our other major eHicacy outcome
radiographic progression (see Table 8).

Muller-Fassbender 1985 was a cross-over trial with 39 participants
comparing ketoprofen 150 mg two times a day to ketoprofen in
a dosage of 100 mg three times a day. The results showed an
improvement in both groups, although the global assessment of
patient and physician were both in favour of ketoprofen 100 mg
three times a day.

Poddubnyy 2012 was a post-hoc analysis of a prospective cohort
study including 164 participants with AS and axial SpA. They
reported a mean change in mSASSS over two years in participants
with AS and high NSAID intake of 0.02 ± 1.39 units versus 0.96 ± 2.78
units in participants with low NSAID intake. APer adjustment for
radiographic status at baseline, this diHerence was not significant
(P = 0.22). Fewer participants with a high NSAID intake had
worsening of mSASSS score by ≥ two units compared with those
with a low NSAID intake (8.3% versus 21.9%, P = 0.142). APer
adjustment for factors independently associated with radiographic
spinal progression, this resulted in OR 0.15 (95% CI 0.02 to 0.96; P =
0.045) for retarded radiographic progression in the spine with high
NSAID intake. There was no clear and consistent diHerence between
low versus high NSAID intake and radiographic progression in
participants with nr-axSpA (for full study description and results see
Table 1).

Harms

Based upon the trial data, no clear dose-eHect with respect to
harms (including withdrawals due to adverse events (Analysis 6.2);
any adverse events (Analysis 6.14); serious adverse events (Analysis
6.15); and adverse events per organ system (cardiovascular, gastro-
intestinal, respiratory, neurological and dermatological; Analysis
6.16) could be detected.

Extension phase of included trials

As noted above, two trials in this comparison had an extension
phase (Dougados 1999; van der Heijde 2005). Dougados 1999 found
comparable results as the six-week trial for both benefits and harms
of meloxicam 15 and 22.5 mg. van der Heijde 2005 also found similar
benefits and harms of both doses of etoricoxib (see Characteristics
of included studies section for full report of results of extension
phase).

Comparison 7: Continuous versus on-demand NSAID use

One trial, Wanders 2005, with a post-hoc subgroup analysis, Kroon
2012, and one retrospective cohort study, Boersma 1976, compared
continuous versus on-demand NSAID use. We could not pool data.

Wanders 2005 was an open-label RCT with 214 participants (N =
111 in the continuous treatment group (N = 76 had complete set
of radiographs); N = 103 in the on-demand group (N = 74 had
complete set of radiographs)). All patients started with celecoxib
400 mg, but were allowed to switch to another NSAID at their
discretion. The trial had a duration of two years. Results of this
trial indicated that the patients who were continuously treated
with NSAIDs showed significantly less radiographic progression
than the patients who took NSAIDs on-demand (mean (SD) 0.4
(1.7) mSASSS units radiographic progression aPer two years in
the continuous treatment group versus 1.5 (2.5) mSASSS units
in the on-demand group; number of patients with at least two
mSASSS units radiographic progression aPer two years was 12
out of 76 in the continuous treatment group versus 26 out of 74
in the on-demand treatment group), although the two treatment
strategies had a similar eHect on signs and symptoms (pain on VAS,
BASDAI, patient's global assessment of disease activity, fatigue,
duration of morning stiHness, severity of morning stiHness, CRP,
ESR, BASFI, chest expansion, occiput-to-wall distance, Schober's
test) and the number of adverse events in both arms was similar
as well (withdrawals due to adverse events, number of serious
adverse events, number of adverse events per organ system) (for
full study description and results see table of Characteristics of
included studies).

The post-hoc subgroup analysis included 150 participants from
the original study, and compared outcomes based on elevated/
high versus normal/low CRP, ESR, BASDAI, ASDAS-CRP and ASDAS-
ESR. Kroon 2012 found that the eHect of slowing of radiographic
progression in the spine with continuous NSAID use was more
pronounced in subgroups with elevated/high CRP (mean (SD)
mSASSS progression aPer two years 0.2 (16) in continuous NSAID
group vs 1.7 (2.8) in on-demand NSAID group (compared to 0.9 (1.8)
vs 0.8 (1.1) in participants with normal/low CRP)), ESR (0.9 (1.6) vs
2.0 (2.4) (compared to 0.1 (1.8) vs 0.7 (2.2))), ASDAS-CRP (0.4 (1.2)
vs 1.9 (2.7) (compared to 0.4 (2.0) vs 0.9 (2.1))) and ASDAS-ESR (0.4
(1.3) vs 1.8 (2.5) (compared to 0.4 (1.9) vs 1.1 (2.5)), but not BASDAI
(0.1 (1.1) vs 1.1 (1.6) (compared to 0.5 (1.8) vs 1.6 (2.8))) (for full study
description and results see Table 2).
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Boersma 1976 was a retrospective cohort study (40 participants)
comparing radiographic progression of the spine in participants
with continuous NSAID (phenylbutazone) intake versus non-
continuous NSAID (phenylbutazone) intake versus no NSAID intake.
The trial authors concluded that in early or relatively early stages
of AS, continuous NSAID medication can completely or largely
control ossification of the spine. However, we could not extract any
quantitative data due to the method of presentation (individual
data in graphs) (for full study description and results see Table 1).

Subgroup analyses

We had planned to conduct several subgroup analyses (see
Subgroup analysis and investigation of heterogeneity), but due to
unavailability of data we could not perform any of the pre-specified
subgroup analyses.

The prespecified main comparison of this review was NSAIDs vs
placebo. However as many trials included both traditional and
COX-2 NSAIDs, we elected to present data for the two NSAID
classes separately. While we also considered direct comparison of
traditional to COX-2 NSAIDs, for completeness we also performed
a post-hoc subgroup analysis for one of our main outcomes (pain
on VAS; Analysis 7.1). This analysis shows that both NSAID classes
are equally eHicacious for pain relief (test for subgroup diHerences:
Chi2 test = 0.46, df = 1; P = 0.50; I2 statistic = 0%).

We identified two studies that were post-hoc subgroup analyses of
included RCTs (Kroon 2012; Gossec 2005). Kroon 2012 addressed
one of the subgroup analyses we had prespecified (e.g. eHect of
CRP on the eHect of NSAIDs on radiographic damage). For full study
description and results, see Comparison 7 and Table 2.

Gossec 2005 was a post-hoc subgroup analysis of van der Heijde
2005 performed to determine whether peripheral arthritis is a
treatment eHect modifier of NSAID therapy. The authors found that
receipt of either etoricoxib 90 mg or 120 mg or naproxen 1000 mg
resulted in significantly greater improvement in spinal pain among
participants without peripheral arthritis (change from baseline on
a scale of 0 to 100 VAS (higher is worse) -42.5 (95% CI -45.8 to -39.2)
compared with -34.5 (95% CI -38.6 to -30.4) in participants with
peripheral arthritis (test for subgroup diHerences: strata interaction
test, P = 0.005)). The authors also found non-significant diHerences
in other end points suggesting better outcomes in those without
peripheral arthritis. For the full study description and results see
Table 2.

Sensitivity analysis

We performed pre-planned sensitivity analyses in all significant
comparisons where suHicient studies existed to assess the impact
of any selection bias, performance bias, detection bias or attrition
bias compared to studies without these study limitations, in order
to explore the robustness of our conclusions.

In all sensitivity analyses of eHicacy measures, results were
unchanged aPer excluding studies with high or unclear risk of bias
(Analysis 1.1; Analysis 1.4; Analysis 1.5; Analysis 1.6; Analysis 1.7;
Analysis 1.9; Analysis 1.10; Analysis 1.11; Analysis 1.12; Analysis 2.1;
Analysis 2.4; Analysis 2.7; Analysis 2.9; Analysis 2.11; Analysis 5.1).

However, when excluding studies at high or unclear risk of bias
in the comparisons of safety outcomes, none of the between-
group diHerences remained significant (Analysis 1.15; Analysis 2.15;

Analysis 5.12). In comparison 1 (traditional NSAIDs versus placebo),
aPer excluding the trials with an unclear risk of bias (Barkhuizen
2006; Dougados 1999; Dougados 2001), the two trials with a low
risk of bias (Dougados 1994; van der Heijde 2005) showed that
NSAIDs did not result in more or less gastro-intestinal adverse
events than placebo (RR 1.61, 95% CI 0.77 to 3.36). One trial at low
risk of bias, van der Heijde 2005, also showed that NSAIDs did not
result in more or less neurological adverse events than placebo
(RR 0.63, 95% CI 0.11 to 3.66). Also, in comparison 2 (COX-2 NSAIDs
versus placebo), aPer excluding the studies at unclear risk of bias
(Barkhuizen 2006; Dougados 2001), the only trial with a low risk of
bias, van der Heijde 2005, showed that coxibs did not result in more
or less gastro-intestinal adverse events than placebo (RR 2.35, 95%
CI 0.87 to 6.33). In comparison 4 (NSAIDs versus NSAIDs, only trials
that compared indomethacin to another NSAID), aPer excluding
the trials at unclear or high risk of bias (Caldwell 1986; Calin 1979;
Ebner 1983; Good 1977; Palferman 1991), the six remaining trials
with a low risk of bias (Batlle-Gualda 1996; Khan 1985; Lomen 1986
I; Nissilä 1978a; Nissilä 1978b; Tannenbaum 1984) showed that
indomethacin did not result in more or less adverse events (RR 0.84,
95% CI 0.69 to 1.03) or neurological adverse events (RR 0.48, 95% CI
0.23 to 1.01) than another NSAID. Finally, in comparison 6 (naproxen
versus other NSAIDs), aPer excluding the studies with an unclear
risk of bias (Barkhuizen 2006; Pasero 1994), the only trial with a
low risk of bias, van der Heijde 2005, showed that naproxen did
not result in more or less neurological adverse events than other
NSAIDs (RR 0.26, 95% CI 0.06 to 1.19).

We also planned to perform a post-hoc sensitivity analysis in all
significant comparisons where suHicient studies existed to assess
whether results could be influenced by the year of publication of
the study. We planned to compare studies published before 1990
to studies published aPer 1990. However, none of the comparisons
with significant results included studies older than 1990.

Assessment of reporting biases

We explored the potential for reporting bias by creating funnel
plots for outcomes where at least 10 studies were available (i.e.
Outcome 4.3: withdrawals due to adverse events; Outcome 4.15:
number of any adverse events; Outcome 4.17.2: gastro-intestinal
adverse events; and Outcome 4.17.7: neurological adverse events),
which were symmetrical without an indication for bias (we did not
included the figures in this Cochrane review).

D I S C U S S I O N

Summary of main results

This systematic review assessed the benefits and harms of
NSAIDs for patients with axSpA by employing rigorous and
systematic methods of searching, appraising and synthesising the
evidence. Overall we have presented outcome data of the two
main comparisons (traditional NSAIDs versus placebo and COX-2
NSAIDs versus placebo) in the Summary of findings for the main
comparison and Summary of findings 2.

Evidence of moderate to high quality based upon five trials with
1165 participants indicates that traditional NSAIDs are consistently
more eHicacious than placebo in the outcomes pain on VAS,
BASDAI, patient's global assessment of disease activity, duration of
morning stiHness, CRP, ASAS 20, BASFI, chest expansion, Schober's
test and pain relief ≥ 50% (Summary of findings for the main
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comparison). Only ASAS partial remission was not significantly
diHerent between the two groups (one study, 190 participants,
six weeks). Evidence of moderate to high quality indicates that
traditional NSAIDs do not lead to significantly more withdrawals
due to adverse events, or to a significant increase in the number
of (serious or any) adverse events. However, in five trials (1289
participants) there were more gastro-intestinal adverse events in
patients taking NSAIDs compared to placebo, and in four trials
(1144 participants) there were more neurological adverse events
(including headache and dizziness) in the placebo-group compared
with the NSAID-group. In the sensitivity analyses that we performed
excluding studies at high or unclear risk of bias, there were no
longer any between-group diHerences with respect to harms.

Moderate to high quality evidence based upon three studies (669
participants) indicates that COX-2 NSAIDs are consistently more
eHicacious than placebo in the outcomes pain on VAS, BASDAI,
patient's global assessment of disease activity, ASAS 20, ASAS
partial remission, BASFI, Schober's test and pain relief ≥ 50%
(Summary of findings 2). No significant diHerence between coxibs
and placebo was found in the outcomes duration of morning
stiHness, CRP and chest expansion. Evidence of low to moderate
quality shows similar results as in the comparison traditional
NSAIDs versus placebo regarding harms. We found no diHerence in
the number of withdrawals due to adverse events, or the number
of (serious or any) adverse events. However, when looking at
the number of adverse events per organ system, three studies
(669 participants) reported more gastro-intestinal adverse events
in patients taking coxibs compared to placebo. Also here, in the
sensitivity analyses that we performed excluding studies with a
high or unclear risk of bias, there was no diHerence in safety
outcomes between the interventions.

Evidence of moderate to high quality based upon four trials (995
participants) shows that there is no diHerence in any of the
eHicacy measures between coxibs and traditional NSAIDs (pain
on VAS, BASDAI, patient's global assessment of disease activity,
duration of morning stiHness, CRP, ASAS 20, ASAS partial remission,
BASFI, BASMI, chest expansion, Schober's test and pain relief ≥
50%). A post-hoc subgroup analysis confirmed these findings.
Similarly, for the safety outcomes (including withdrawals due
to adverse events, any adverse events, serious adverse events
and adverse events per organ system (cardiovascular, gastro-
intestinal, hepatic, respiratory, haematological, neurological or
dermatological)) no diHerence between COX-2 and traditional
NSAIDs could be detected.

When comparing diHerent NSAIDs to each other, no important
diHerence in benefits could be determined (24 trials, 2076
participants). While indomethacin seemed to result in more
adverse events (RR 1.25, 95% CI 1.06 to 1.48; 11 studies, N = 1135), in
particular neurological adverse events like headache and dizziness
(RR 2.34, 95% CI 1.32 to 4.14; 9 studies, N = 963), compared with
other NSAIDs, this did not result in an increased rate of withdrawals
and the diHerences were no longer significant when we excluded
studies at high or unclear risk of bias.

We found no important diHerences in harms (withdrawals due to
adverse events, number of any or serious adverse events or adverse
events per organ system) between naproxen and other NSAIDs,
although naproxen appeared less eHective for relieving pain based
upon two trials at low and unclear risk of bias.

We also compared low versus higher dose of the same NSAID,
but in general we found no clear dose-eHect on benefits or harms
in five studies (N = 1136), although one post-hoc analysis of a
prospective cohort study suggested that higher NSAID intake may
retard radiographic progression.

We found a suggestion from one RCT (low risk of bias) and one
retrospective cohort study that NSAIDs may be eHective in retarding
radiographic progression of the spine in axSpA, especially in certain
subgroups of patients, e.g. patients with high CRP, and this may be
best achieved by continuous rather than on-demand use of NSAIDs.

We performed sensitivity analyses to explore the robustness of our
conclusions, by assessing the impact of studies with high or unclear
risk of bias in all significant comparisons. Results of all eHicacy
measures remained significant when excluding studies with high or
unclear risk of bias. However, when excluding studies with a high or
unclear risk of bias in the comparisons of harms, none of the results
remained significant. This possibly means that there is no increased
risk of (gastrointestinal) adverse events in patients taking NSAIDs
for a short period of time, or that studies were underpowered to
assess this outcome.

Overall completeness and applicability of evidence

Evidence of moderate to high quality for the main comparisons,
as presented in the 'Summary of findings' tables, indicates that
traditional and COX-2 NSAIDs are consistently more eHicacious than
placebo, without a diHerence between the two classes of NSAIDs.
Low to moderate quality evidence showed that there were not
significantly more (serious or any) adverse events or withdrawals
due to adverse events in patients taking traditional or COX-2 NSAIDs
in comparison to patients taking placebo. However, in both NSAID
classes significantly more patients taking NSAIDs complained of
gastrointestinal adverse events, although this result did not remain
significant when excluding studies at high or unclear risk of bias.

When comparing the two NSAID classes to each other, we found no
diHerence in harms. This last result is surprising, as it is commonly
thought that the traditional non-selective COX inhibitors (inhibiting
both COX-1 and COX-2) result in more, mainly gastrointestinal,
adverse events, than the selective COX inhibitors (selectively
inhibiting COX-2) (Chan 2010; Emery 1999; Silverstein 2000; Simon
1999). The fact that we found no diHerence in harms between
traditional NSAIDs, coxibs and placebo could be due to the fact that
most AS patients are relatively younger and 'healthier' (i.e. have
fewer comorbidities) than patients with other rheumatic diseases
(like rheumatoid arthritis and osteoarthritis). This is supported by
the finding that biologicals also result in less adverse events in
patients with AS, than in patients with other rheumatic diseases
(Burmester 2013). Moreover, it is also possible that the studies in
this review were underpowered to assess harms, in other words,
were too small or the duration of the studies too short to find
the diHerences in adverse events between the two NSAID classes.
Overall, it is reassuring to find that both classes of NSAIDs can be
prescribed relatively safely, at least in the short-term.

We considered the benefits and harms of naproxen in comparison
to other NSAIDs, because a recent meta-analysis of vascular
and upper gastro-intestinal eHects of NSAIDs in various patients
(prescribed mostly for rheumatoid arthritis or osteoarthritis, but
also for prevention of colorectal adenomata or of Alzheimer's
disease) showed that naproxen was associated with less vascular
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(but increased upper gastro-intestinal) risk than other NSAIDs
(Bhala 2013). In this review, no important diHerences in harms
(withdrawals due to adverse events, number of any or serious
adverse events or adverse events per organ system) could be
determined. However, we could not include many studies (n = 3) in
this comparison, and therefore we could not confirm nor reject the
results of Bhala 2013 about the harms of naproxen.

In general, we found no clear dose-eHect on benefits or harms
in five studies (three out of five assessed to be at low risk of
bias), although they only compared a few diHerent doses of a
few NSAIDs (celecoxib, etoricoxib, meloxicam and ximoprofen).
These data suggest that it might be preferable to choose a lower
NSAID dosage to minimize the risk of adverse events. However
ASAS members, who are experts in the field, have agreed to use
relatively high dosage of NSAIDs to treat patients with axSpA (150
mg diclofenac, or an equivalent dose of another NSAID) based upon
their experience in clinical practice (Dougados 2011). Further robust
data are needed to resolve this issue.

However we also found that NSAIDs may be eHective in retarding
radiographic progression of the spine in axSpA, especially in
patients with high CRP and this may be best achieved by continuous
rather than on-demand use of NSAIDs. These findings are in
keeping with a recent study that found that high disease activity
leads to more structural damage in the spine (Ramiro 2014). It
has also been shown that radiographic damage is associated with
impaired spinal mobility and function (Machado 2010; Machado
2011a). These findings stress the importance of retarding the
progression of structural damage in the spine, and taking NSAIDs
for a longer period of time may be an eHective way to do so.

We included several types of study designs to assess specific
questions like long term harms and radiographic progression.
However, quantitative data-analysis is limited to RCTs and quasi-
RCTs. The consequence of this limitation is that we were unable
to quantitatively assess the data from these long term studies,
especially the outcomes that we were specifically interested in.
Also, the duration of NSAID therapy in the RCTs and quasi-RCTs
included in the meta-analysis was limited to up to 26 weeks,
with a median treatment duration of 12 weeks. This limits the
(quantitative) results of this Cochrane review to an assessment
of short term benefits and harms of NSAIDs, rather than the long
term assessment that might even be more important for clinical
practice, especially in terms of harms. For a full safety profile in
axSpA one still depends on studies in other rheumatic diseases or
non-comparative cohort studies.

One of the objectives of this review was to consider all outcomes
relevant for clinical practice as recommended by ASAS (Sieper
2009). However, many studies did not report all outcomes that
we planned to assess. None of the included studies reported the
outcome radiographic progression, which is also due to the fact
that the duration of the studies was not long enough to assess
this outcome. Of the other main eHicacy outcomes, most studies
reported on pain (although four studies did not report pain as an
outcome), Three studies reported BASDAI, four studies reported
BASFI and one study reported BASMI. At least one of our main safety
outcomes was reported by most studies, although three trials did
not report the number of withdrawals due to adverse events, and
the number of serious adverse events was only reported in six
studies. Many of the other secondary outcomes in this review
were not reported by any of the included studies (for a list see

Reported outcomes in Description of studies). This lack of outcome
reporting can partly be explained by the fact that the core set as
recommended by ASAS has only been published in 2009, and most
studies included in this review have been published many years
earlier. Nevertheless, we expect that NSAIDs will also be eHicacious
when measured with these other, newer outcomes (like the ASAS
response criteria, ASDAS, etcetera), as NSAIDs have proven to be
eHicacious in almost all other outcomes that were reported in this
review.

As reported in the Description of studies, most studies were older
studies, as 25 of 41 included studies (61%) were published before
1990. Many of the older studies were of a lower quality than the
more recently published studies, and had a higher risk of bias. Also,
many of the older studies reported outcomes in a manner that
made it impossible to utilise these results in our meta-analysis (e.g.
only in graphs, without a measure of variance, without presenting
the number of participants per treatment group). For example, the
outcome 'duration of morning stiHness' was reported in 22 out of 31
studies included in the meta-analysis, but the data from 12 studies
could not be used in the analyses. Of these 12 studies that could
not be used, 10 were published before 1990. To provide an insight
for our readers in which data was available for which comparison,
and which studies reported data that could not be included in the
analyses, we designed Table 3, Table 4, Table 5, Table 6, Table 8,
and Table 7. Another consequence of the fact that most studies
were not published very recently, is we could not include data on
patients diagnosed with nr-axSpA in our review as we had planned.
Although we expect that these data about the benefits and harms
of NSAIDs in patients with radiographic axSpA (AS) will also apply to
patients with nr-axSpA, we cannot confirm this assumption in the
current review and RCTs in this patient population are needed.

Quality of the evidence

For the first main comparison, traditional NSAIDs versus placebo
(five trials, N = 1165), the overall quality of evidence was graded as
moderate to high (Summary of findings for the main comparison).
We downgraded the evidence because of potential imprecision
of a few outcomes. For the second main comparison, COX-2
NSAIDs versus placebo (three trials, N = 669), the overall quality of
evidence was graded as moderate to high (Summary of findings
2), although we graded the evidence of one outcome (number of
withdrawals due to adverse events) as low. We downgraded the
evidence because of potential imprecision of a few outcomes, and
inconsistency of the results of the outcome number of withdrawals
due to adverse events.

We did not present the quality of the evidence of our other
five comparisons (COX-2 vs traditional NSAIDs, NSAIDs vs NSAIDs,
naproxen vs other NSAIDs, low vs high dose NSAIDs and continuous
vs on-demand NSAID use) in 'Summary of findings' tables. The
quality of the evidence of the studies in the comparison COX-2 vs
traditional NSAIDs was graded moderate to high. We downgraded
the evidence because of potential imprecision of a few outcomes.
Overall, the quality of the evidence of the studies in the other four
comparisons varied from low to high. Evidence of the studies of
these comparisons was downgraded mainly because of potential
imprecision as well as inconsistency of the results of a few
outcomes.
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Potential biases in the review process

We believe that we identified all relevant published trials for
inclusion in this review by devising a thorough search strategy,
searching all major databases for relevant studies with no language
restrictions applied. As described in the methods, two review
authors assessed the studies for inclusion in the review, and a third
review author served as an adjudicator to solve any discussions
or discrepancies. A potential bias in the review process could have
been that several included studies could not be included in the
meta-analysis (eight studies), e.g. due to the study design (as these
were no controlled trials) or because the authors did not provide
the number of participants per treatment group.

However, we tried to overcome this by publishing all results that we
could not include in our quantitative data-analysis in the table of
Characteristics of included studies and in the review text under the
appropriate comparison.

Another potential bias in the review process is that we could not
locate 32 full texts eligible for inclusion in the review aPer screening
their title and abstract, in spite of thorough searching in many
libraries. We also identified nine trials in ClinicalTrials.gov that did
not provide any results, were not published and were thus added
to Studies awaiting classification, although it is unlikely that these
studies are ever going to be published. We believe, however, that
even if a few of these studies would have been eligible for final
inclusion in the review, these studies would not have substantially
changed our conclusions. We further explored the potential for
reporting bias by creating funnel plots for outcomes where at least
10 studies were available, which were symmetrical without an
indication for bias (figures not included in this review).

Two review authors independently assessed the trials for inclusion
in the review, extracted data and assessed the risk of bias,
and a third review author adjudicated whenever there was any
discrepancy. Three review authors (FK, RL and DvdH) are authors of
several trials included in this review (Dougados 2001; Gossec 2005;
Kroon 2012; van der Heijde 2005; Wanders 2005). To avoid any bias,
an independent review author assessed these papers for inclusion
in this review. None of the review authors were involved in data
extraction or 'Risk of bias' assessment of their own trials.

Agreements and disagreements with other studies or
reviews

Previous systematic reviews that have investigated the eHects
of NSAIDs for SpA have reported broadly similar findings as our
review, although all these reviews only included trials comparing
NSAIDs to placebo (Escalas 2010; Van den Berg 2012; Zochling
2006). Safety concerns associated with both traditional NSAIDs and
COX-2 NSAIDs reported in previous systematic reviews (Van den
Berg 2012; Zochling 2006), in short that NSAIDs cause an increased
risk of gastrointestinal toxicity which is lower with coxibs but still
considerable also in this class of NSAIDs, could not be confirmed in
this Cochrane review.

Initially we found that significantly more patients taking traditional
NSAIDs, as well as those taking COX-2 NSAIDs, complained of

gastrointestinal adverse events. However, aPer excluding studies
with high or unclear risk of bias these results did not remain
significant. This possibly means that there is no increased risk of
(gastrointestinal) adverse events in patients taking NSAIDs for a
short period of time. It is possible that the included studies were
underpowered to assess harms, e.g. because the studies were too
small or the duration of the studies too short. Previous systematic
reviews, in axSpA and in other diseases, also indicate an increased
risk of cardiovascular toxicity, most importantly in COX-2 NSAIDs,
which we could not confirm in this review (Kearney 2006; Trelle
2011; Zochling 2006). However, as highlighted earlier, the trials
included in this review were all of short duration, and may have
not picked up on the cardiovascular adverse events related with
these drugs. Furthermore, also in this case, it is possible that
the included trials were underpowered to assess (cardiovascular)
adverse events.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We found high quality evidence that in patients with axSpA, both
traditional and COX-2 NSAIDs are more eHicacious than placebo.
Moderate quality evidence indicates that harms are, in the short
term, not diHerent to placebo. All studied NSAIDs (including
traditional versus COX-2 NSAIDs) were found to be equally eHective.
The results of this review support current recommendations
for treatment of patients with axSpA with NSAIDs as a first-
line drug (Braun 2011). We found no comparative long-term
studies evaluating harms therefore consideration could be given to
findings regarding long-term harms of NSAIDs in other rheumatic
diseases. Based upon moderate quality evidence, continuous
NSAID use may reduce radiographic spinal progression, but further
rigorous long-term studies that also consider harms are needed
before definitive conclusions can be drawn. Until these data are
available, the potential benefits of continuous NSAID use should
be considered in comparison to the potential risks in individual
patients.

Implications for research

The short term benefits and harms of traditional and COX-2
NSAIDs for treatment of SpA have been studied extensively. We
believe that further studies investigating the short-term eHects of
NSAIDs are not likely to substantially change the conclusions of
this Cochrane review. However, we found no comparative studies
assessing long-term harms. Rigorous studies with adequate follow-
up are needed to establish the long-term benefits and harms of
NSAIDs in patients with SpA including establishing whether or
not continuous use of NSAIDs is superior to on-demand use for
slowing radiographic progression. No trials to date have studied the
benefits and harms of NSAIDs for patients with nr-axSpA. Although
we suspect that these may be similar to eHects observed in people
with radiographic SpA (AS), this requires verification.

A C K N O W L E D G E M E N T S

None.
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Methods Design: Cross-over study

Number of centres: NA

Treatment duration: Each treatment period was 4 weeks

Flare design: Yes
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Wash-out period: Yes (2 weeks, not between therapies)

Time point of assessments: BL, 4, 8 weeks

Participants Inclusion criteria: Radiographic evidence of sacroiliitis of at least grade 2 and clinically active symp-
toms.

Exclusion criteria:

1. Suffering from significant renal, hepatic or cardiac disease, or diseases likely to be associated with
sacroiliitis (e.g. psoriasis);

2. History of untoward reaction to either drug;

3. Peptic ulcer;

4. Likely to become pregnant.

Classification: NA

All participants:

Number of participants: 25

Number of completers: NA

Age: range 25 to 69

Male (%): 92

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Naproxen (750 mg) vs Butacote (300 mg)

Co-medication: NA

Outcomes Extracted outcomes:

1. Patient's global assessment of disease activity (BL not available, post-treatment after 4 weeks (± SD))
(scale 0 to 3, higher is worse)

Naproxen 750 mg: 1.71 ± 0.73

Butacote 300 mg: 1.27 ± 0.33

2. ESR (BL (± SD), change after 4 weeks (± SD)) (in mm/hr, higher is worse)

Naproxen 750 mg: 26.31 ± 13.97, +2.17 ± 11.97

Butacote 300 mg: 28.82 ± 19.31, -3.54 ± 10.48

3. Tragus-to-wall distance (BL (± SD), change after 4 weeks (± SD)) (in cm, higher is worse, leP side (no
differences with right side))

Naproxen 750 mg: 15.07 ± 5.23, -0.16 ± 1.40

Butacote 300 mg: 15.23 ± 4.11, -1.14 ± 1.16

4. Schober's test (BL (± SD), change after 4 weeks (± SD)) (in cm, higher is better)

Naproxen 750 mg: 3.25 ± 2.07, +0.42 ± 0.89

Butacote 300 mg: 3.34 ± 1.84, +0.90 ± 2.42

Ansell 1978  (Continued)
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Notes Results are not included in the meta-analysis, because the number of patients in each treatment group
was not available. Available results are described in this table.

Only results of first part of cross-over trial are presented.

Funding source: Geigy Pharmaceuticals provided Butacote and placebo.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "For analysis patients were split into two groups". No information was provid-
ed on sequence generation.

Allocation concealment
(selection bias)

Unclear risk "For analysis patients were split into two groups". No information was provid-
ed on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "double-blind, cross-over study with double-dummy technique". Probably
done, but no further information was provided on blinding participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of outcome assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No information was provided on drop-outs or missing data.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias High risk Crossover design, possible carry-over effect in Schober's test and ESR (not re-
ported for other outcomes).

Ansell 1978  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 6 months

Flare design: No

Wash-out period: No

Time point of assessments: BL, 1, 2, 3, 4, 5 and 6 months

Participants Inclusion criteria: Active disease, as assessed in the following criteria: a) lumbar and stomach pain
during the day and night but marked in the morning, b) marked morning lumbar stiffness, c) objective
limitation of spinal movement, d) radiological signs characteristic of affected sacroiliac joints.

Exclusion criteria: NA

Classification: NA

Tenoxicam:

Astorga 1987 
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Number of participants: 10

Number of completers: 8

Age (mean (SD)): 47.8 (8.8)

Male (%): 90

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Piroxicam:

Number of participants: 10

Number of completers: 9

Age (mean (SD)): 46.4 (7.9)

Male (%): 80

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Tenoxicam (20 mg) vs Piroxicam (20 mg)

Co-medication: NA

Outcomes Extracted outcomes:

1. Pain on Likert scale

2. Number of any adverse events

3. Number of adverse events per organ system

Notes The outcomes duration of morning stiffness and ESR were also presented, but these data could not be
used due to presentation in graphs from which the data could not be extracted.

For the outcome pain on Likert scale individual patient data that were presented in the paper were
combined for the meta-analysis to a mean and SD.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "were randomly assigned to treatment with either tenoxicam or piroxicam".
Probably done, but no further information was provided on sequence genera-
tion.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "double-blind study". Probably done, but no further information was provided
on blinding of participants.

Astorga 1987  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind study". Probably done, but no further information was provided
on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No information provided on number of dropouts, however number of partic-
ipants after 6 months doesn't add up to original number of included partici-
pants.

Selective reporting (re-
porting bias)

High risk No pre-specified outcomes defined in the methods section, however in discus-
sion hand-floor distance and Schober index are named (and not reported in re-
sults section).

Other bias Low risk No other bias was detected.

Astorga 1987  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 12 weeks

Flare design: Yes

Wash-out period: Yes (analgesics for 8 hours and anti-inflammatory medication for 72 hours)

Time point of assessments: Screening, BL, 1, 3, 6 and 12 weeks, at discontinuation

Participants Inclusion criteria: 1. Age 18 to 75; 2. AS with axial involvement; 3. Requiring daily treatment with
NSAIDs during the previous 30 days; 4. Pain intensity ≥ 50mm on VAS, worsening by 30% after discon-
tinuation therapy between pre-inclusion visit and inclusion; 5. No analgesic use for at least 8 hours or
anti-inflammatory medication use for at least 72 hours prior to study start; 6. Negative pregnancy-test
at inclusion and on contraception throughout trial.

Exclusion criteria: 1. Distal small-joint synovitis; 2. Inflammatory enteropathy; 3. Extra-articular signs;
4. Vertebral compression; 5. Needing to wear a corset during the trial; 6. Requiring physiotherapy or
re-education or manipulation during the trial; 7. Requiring concomitant use of muscle relaxants, hyp-
notics, anxiolytics, sedatives, tranquillizers, anticoagulants, ticlopidine, or lithium; 8. Use of antide-
pressants (unless taking stable dose for 2 weeks prior to inclusion); 9. Corticosteroids in 6 weeks prior
to study start; 10. Receving MTX > 25 mg/week or anti-TNF agents (SSZ only when taking stable dose for
60 days prior to screening); 11. History of gastroduodenal ulcer confirmed by endoscopy in 30 days pri-
or to inclusion or with concurrent gastrointestinal bleeding; 12. Known hypersensitivity to analgesics,
NSAIDs, celecoxib, COX-2-selective inhibitors, naproxen, lactose, sulfonamide, or APAP; 13. History of
asthma, chronic disease that might interfere with study results or current/previous malignancy.

Classification: modified New York criteria

Celecoxib (200 mg):

Number of participants: 137

Number of completers: 100

Age (mean (SD)): 43.9 (11.9)

Male (%): 79

Symptom duration: NA

Disease duration: NA

Barkhuizen 2006 
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HLA-B27 positive (%): NA

Celecoxib (400 mg):

Number of participants: 161

Number of completers: 118

Age (mean (SD)): 45.1 (11.6)

Male (%): 70

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Naproxen (500 mg):

Number of participants: 157

Number of completers: 118

Age (mean (SD)): 45.4 (12.6)

Male (%): 75

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Placebo:

Number of participants: 156

Number of completers: 72

Age (mean (SD)): 43.8 (11.5)

Male (%): 73

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Celecoxib (200 mg) vs Celexocib (400 mg) vs Naproxen (500 mg) vs Placebo

Co-medication: Rescue APAP as needed (max 2000 mg/day), stable dose SSZ, MTX < 25 mg/week, or
stable dose antidepressants, or both

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. BASDAI (mean change after 12 weeks) (scale 0 to 100, higher is worse)

Celecoxib 200 mg: -15.4 (N = 137)

Celecoxib 400 mg: -19.5 (N = 161)

Naproxen 500 mg: -22.9 (N = 157)

Barkhuizen 2006  (Continued)

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

45



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Placebo: -1.74 (N = 156)

3. Duration of morning stiffness (median change after 12 weeks) (in minutes, higher is worse)

Celecoxib 200 mg: -5 (N = 137) (P < 0.05 all treatment groups versus placebo)

Celecoxib 400 mg: -20 (N = 161)

Naproxen 500 mg: -30 (N = 157) (P < 0.05 versus celecoxib 200 mg)

Placebo: 0 (N = 156)

4. CRP (mean change after 12 weeks) (in mg/L, higher is worse)

Celecoxib 200 mg: -2.46 (N = 137) (P < 0.05 all treatment groups versus placebo)

Celecoxib 400 mg: -2.64 (N = 161)

Naproxen 500 mg: -3.60 (N = 157)

Placebo: +1.17 (N = 156)

5. ASAS 20

6. Number of any adverse events

7. Number of serious adverse events

8. Number of adverse events per organ system

Notes The outcomes pain on VAS, patient's global assessment of disease activity and BASFI were also pre-
sented, but these data could not be used due to presentation in graphs from which the data could not
be extracted.

Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: BASDAI, duration of morning stiffness, CRP. Available results are de-
scribed in this table.

In comparison 1 (NSAID vs NSAID), comparison 4 (COX-2 vs Placebo), comparison 5 (COX-2 vs traditional
NSAID) and comparison 6 (Naproxen vs other NSAID) we chose to present data from Celecoxib 400 mg
instead of Celecoxib 200 mg (see Measures of treatment effect for rationale).

Funding source: Pfizer

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Patients were randomized to receive either…". Probably done, but no further
information was provided.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "double-blind, placebo-controlled". Probably done, but no further information
was provided on blinding of participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of outcome assessor.

Barkhuizen 2006  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "All efficacy analyses were performed on data from the intent-to-treat popula-
tion cohort, defined as patients who were randomized to treatment and took
at least one dose of study medication"; "In total, 408 (67%) patients complet-
ed the study: 72 (46%) in the placebo group, 100 (73%) in the celecoxib 200mg
group, 188 (73%) in the celecoxib 400mg group, and 118 (75%) in the naprox-
en group. The most common reason for withdrawal was lack of efficacy, with
a higher proportion of patients in the placebo group (38%) withdrawing for
this reason than in the celecoxib 200 mg (18%) , celecoxib 400 mg (14%), or
naproxen (11%) groups."

Selective reporting (re-
porting bias)

Low risk All outcomes that would be reported according to the methods section, are re-
ported in the results section.

Other bias Low risk Sufficient power for primary efficacy hypothesis (sample size calculations).
No different co-interventions between groups, other than "rescue" aceta-
minophen.

Barkhuizen 2006  (Continued)

 
 

Methods Design: RCT

Number of centres: 18

Treatment duration: 3 months

Flare design: NA

Wash-out period: Yes (1 week)

Time point of assessments: Screening, BL, 15, 30, 60 and 90 days

Participants Inclusion criteria: 1. Age 20 to 50; 2. Active disease, defined by at least 2 of the following 3 criteria: a)
morning stiffness ≥ 30 minutes, b) pain requiring daily treatment with NSAIDs, c) pain ≥ 40 mm on 100
mm VAS.

Exclusion criteria: 1. Reiter's syndrome or any other type of arthritis; 2. Pregnancy or lactation; 3. Pso-
riasis, inflammatory bowel disease, Paget's disease, haemochromatosis, uncontrolled hypertension,
renal (creatinine > 1.5 mg/dl) or hepatic disease; 4. Concomitant serious medical condition or expected
survival time less than 2 years; 5. Myocardial infarction or stroke in the last 4 months, history of peptic
ulceration or upper gastrointestinal bleeding; 6. History of angina or asthma associated with NSAIDs, or
hypersensitivity to aspirin or other NSAIDs, 7. Use of SSZ, corticosteroids, or immunosuppressive drugs
in the previous 3 months; 8. Concomittant use of oral anticoagulants, benzodiazepines, lithium, antide-
pressants, phenytoin, neuroleptics, diuretics, thyroxine, or probenecid; 9. Females with childbearing
potential who were not using contraceptive measures; 10. Patients enrolled in any other clinical trial
within the previous 3 months or who were applying for disability for any reason.

Classification: New York criteria

Aceclofenac (200 mg):

Number of participants: 155

Number of completers: 127

Age (mean (SD)): 37.8 (7.9)

Male (%): 90

Symptom duration (mean (SD)): 7.6 (7.2) years

Batlle-Gualda 1996 
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Disease duration: NA

HLA-B27 positive (%): NA

Indomethacin (100 mg):

Number of participants: 153

Number of completers: 126

Age (mean (SD)): 39.1 (7.6)

Male (%): 82

Symptom duration (mean (SD)): 7.4 (7.6) years

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Aceclofenac (200 mg) vs Indomethacin (100 mg)

Co-medication: APAP and antacid were allowed. Concurrent corticosteroid injection was not permit-
ted. The participants received instructions to keep the same level of physical activity and physical ther-
apy.

Outcomes Extracted outcomes:

1. Pain on VAS

2. Duration of morning stiffness

3. Lateral spinal flexion

4. Chest expansion

5. Occiput-to-wall distance

6. Schober's test

7. Number of any adverse events

8. Number of adverse events per organ system

Notes For Analysis 4.1 and Analysis 4.2 the SD was imputed from the BL (for rationale see Dealing with missing
data).

Funding source: Supported by Prodesfarma SA, Barcelona, Spain.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Patients were allocated randomly, in balanced groups of 4 within each cen-
ter". Probably done, but no further information was provided on sequence
generation.

Allocation concealment
(selection bias)

Unclear risk "Patients were allocated randomly, in balanced groups of 4 within each cen-
ter". Probably done, but no further information was provided on allocation
concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "All the study tablets (aceclofenac, indomethacin, placebo) were identical. All
medication was taken after meals."

Blinding of outcome as-
sessment (detection bias) 

Unclear risk "double blind trial". Probably done, but no further information was provided
on blinding of outcome assessors.

Batlle-Gualda 1996  (Continued)
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Of the 308 patients, 253 (82%) completed the full 3 months of the study (127
aceclofenac, 126 indomethacin). The reasons for early discontinuation are
shown in Table 2. There were no significant differences between the groups.";
"Two types of analysis of efficacy were performed: intention-to-treat and com-
pleters only. The results were similar, so the intention-to-treat results are re-
ported."

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Unclear risk Sufficient power for primary efficacy hypothesis (sample size calculations),
similar compliance rate in both treatment groups, at BL more males in ace-
clofenac group but that has probably not introduced bias.

Batlle-Gualda 1996  (Continued)

 
 

Methods Retrospective cohort study, see Table 1.

Participants -

Interventions -

Outcomes Results not included in meta-analysis, but described in the text (Effects of interventions).

Notes -

Boersma 1976 

 
 

Methods Design: CCT

Number of centres: NA ("multicenter")

Treatment duration: 6 months

Flare design: Yes

Wash-out period: Yes (until flare)

Time point of assessments: BL, 2 weeks, 4 weeks and 2, 3, 4, 5, 6 months

Participants Inclusion criteria: 1. Age 18 or over; 2. Diagnosis of AS for minimal 6 months; 3. At least 2 of the follow-
ing: a) lumbar or dorsal lumbar junction pain and stiffness of over 3 months duration, b) major limita-
tion of motion of lumbar spine in 3 directions (flexion-extension, lateral bending and rotation), c) pain
and stiffness in the thoracic region of over 3 months duration, d) nocturnal pain with morning stiffness
or bilateral pain in buttocks, or both, or pain in either buttock; 4. Grade 2 or 3 bilateral sacroiliitis by the
following X-ray criteria: 0 = normal, 1 = suspicious, 2 = definitely abnormal, 3 = advanced abnormal; 5.
HLA-B27 positive; 6. ESR ≥ 18 mm/hr; 7. Rheumatoid factor titre ≤ 1/80; 8. Normal serum uric acid lev-
el (unless patient was receiving thiaxide diuretic therapy or had gouty arthritis); 9. Muscle spasm in the
back and decreased range of motion of some part of the spine.

Exclusion criteria: 1. Unable to walk 50 feet; 2. Receiving anticoagulant therapy; 3. Women of child-
bearing potential; 4. Patients with known allergies to aspirin or other NSAIDs, or both; 5. Coexisting
gastrointestinal, inflammatory, malignant, or infectious diseases and renal or hepatic impairment.

Caldwell 1986 
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Classification: NA

Oxaprozin (1200 mg):

Number of participants: 55

Number of completers: 36

Indomethacin (50 to 150 mg):

Number of participants: 42

Number of completers: 31

All participants:

Age: 40 (range 19 to 70)

Male (%): 84

Symptom duration: NA

Disease duration: 11 (range 1 to 40) years

HLA-B27 positive (%): NA

Interventions Oxaprozin (1200 mg) vs Indomethacin (50 to 150 mg)

Co-medication: Concomitant corticosteroid therapy (max 7.5 mg prednisone daily), pure analgesics
having no anti-inflammatory effect and medication for unrelated illnesses that had begun at least 3
months before study entry.

Outcomes Extracted outcomes:

1. Pain on Likert scale (BL, 2 weeks, post-treatment after 6 months) (scale 0 to 4, higher is worse)

Oxaprozin 1200 mg: 2.02 (N = 47), 1.62 (N = 47), 1.19 (N = 21) (P = not significant)

Indomethacin 25 to 50 mg: 2.19 (N = 32), 1.38 (N = 32), 0.94 (N = 17) (P < 0.05 at 2 weeks, P < 0.001 post-
treatment)

2. Withdrawals due to adverse events

3. Patient's global assessment of disease activity (BL, 2 weeks, post-treatment after 6 months) (scale 1
to 5, higher is worse)

Oxaprozin 1200 mg: 3.09 (N = 47), 2.70 (N = 47), 2.18 (N = 22) (P < 0.05 at 2 weeks)

Indomethacin 25 to 50 mg: 3.31 (N = 32), 2.47 (N = 32), 2.35 (N = 17) (P < 0.001 at 2 weeks, P < 0.01 post-
treatment)

4. Duration of morning stiffness (BL, 2 weeks, post-treatment after 6 months) (median, in minutes,
higher is worse)

Oxaprozin 1200 mg: 120.0 (N = 48), 90.0 (N = 48), 15.0 (N = 22) (P < 0.001 post-treatment)

Indomethacin 25 to 50 mg: 120.0 (N = 32), 60.0 (N = 32), 20.0 (N = 17) (P < 0.01 at 2 weeks)

5. Lateral spinal flexion (BL, 2 weeks, post-treatment after 6 months) (in cm, leP-sided, higher is better)

Oxaprozin 1200 mg: 4.9 (N = 43), 5.8 (N = 43), 5.9 (N = 20) (P = not significant)

Indomethacin 25 to 50 mg: 8.0 (N = 31), 8.2 (N = 31), 5.3 (N = 17) (P = not significant)

6. Chest expansion (BL, 2 weeks, post-treatment after 6 months) (in cm, higher is better)

Caldwell 1986  (Continued)
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Oxaprozin 1200 mg: 2.8 (N = 47), 3.3 (N = 47), 4.0 (N = 21) (P < 0.05 at 2 weeks, P < 0.01 post-treatment)

Indomethacin 25 to 50 mg: 2.8 (N = 30), 3.2 (N = 30), 3.2 (N = 16) (P = not significant)

7. Occiput-to-wall distance (BL, 2 weeks, post-treatment after 6 months) (in cm, higher is worse)

Oxaprozin 1200 mg: 5.2 (N = 43), 5.2 (N = 43), 7.8 (N = 17) (P = not significant)

Indomethacin 25 to 50 mg: 3.7 (N = 29), 3.2 (N = 29), 2.2 (N = 15) (P = not significant)

8. Intermalleolar distance (BL, 2 weeks, post-treatment after 6 months) (in cm, higher is better)

Oxaprozin 1200 mg: 103.5 (N = 46), 102.2 (N = 46), 107.1 (N = 21) (P = not significant)

Indomethacin 25 to 50 mg: 102.1 (N = 30), 105.5 (N = 30), 109.1 (N = 17) (P = not significant)

9. Schober's test (BL, 2 weeks, post-treatment after 6 months) (in cm, higher is better)

Oxaprozin 1200 mg: 4.7 (N = 43), 5.7 (N = 43), 5.3 (N = 20) (P = not significant)

Indomethacin 25 to 50 mg: 6.5 (N = 30), 7.6 (N = 30), 4.8 (N = 17) (P = not significant)

10. Number of any adverse events

11. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, patient's global assessment of disease activity,
duration of morning stiffness, lateral spinal flexion, chest expansion, occiput-to-wall distance, inter-
malleolar distance, Schober's test. Available results are described in this table.

For the outcome number of adverse events per organ system only the most frequently occurring ad-
verse events were reported per organ system, adverse events judged as not drug-related were exclud-
ed.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk No comment is made by the authors anywhere that patients were randomised.

Allocation concealment
(selection bias)

High risk No comment is made by the authors anywhere that patients were randomised.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "Nineteen patients (35%) in the oxaprozin group and 11 (26%) in the in-
domethacin group discontinued treatment for drug-related reasons including
unsatisfactory response and/or adverse effects". In table 3 with results every
outcome has another number of participants without explanation why the
other patients did not provide data, also many patient data are not available
for outcomes post-treatment (up to 83% loss-to-follow-up).
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Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias was detected.

Caldwell 1986  (Continued)

 
 

Methods Design: CCT

Number of centres: NA

Treatment duration: 6 months

Flare design: Yes

Wash-out period: Yes

Time point of assessments: "on 8 occasions during the six-month period"

Participants Inclusion criteria: HLA-B27 positive, and fulfilling the New York criteria.

Exclusion criteria: NA

Classification: New York criteria

Indomethacin (75 to 150 mg):

Number of participants: 15

Number of completers: 15

Age (mean): 44.6

Male (%): 80

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): 100

Sulindac (200 to 400 mg):

Number of participants: 15

Number of completers: 12

Age (mean): 32.7

Male (%): 80

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): 100

Interventions Indomethacin (75 to 150 mg) vs Sulindac (200 to 400 mg)

Co-medication: NA

Outcomes Extracted outcomes:

Calin 1979 
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1. Withdrawals due to adverse events

2. Lateral spinal flexion (BL, post-treatment after 6 months) (in cm, higher is better)

Indomethacin 75 to 150 mg: 2.0 (N = 15), 3.8 (N = 15)

Sulindac 200 to 400 mg: 3.1 (N = 15), 5.5 (N = 14)

3. Chest expansion (BL, post-treatment after 6 months) (in cm, higher is better)

Indomethacin 75 to 150 mg: 2.7 (N = 15), 3.7 (N = 15)

Sulindac 200 to 400 mg: 3.1 (N = 15), 4.5 (N = 14)

4. Intermalleolar distance (BL, post-treatment after 6 months) (in cm, higher is better)

Indomethacin 75 to 150 mg: 89 (N = 15), 103 (N = 15)

Sulindac 200 to 400 mg: 90 (N = 15), 114 (N = 14)

5. Schober's test (BL, post-treatment after 6 months) (in cm, higher is better)

Indomethacin 75 to 150 mg: 2.6 (N = 15), 3.9 (N = 15)

Sulindac 200 to 400 mg: 2.8 (N = 15), 5.2 (N = 14)

6. Number of any adverse events

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or
CI) was reported for these outcomes: lateral spinal flexion, chest expansion, intermalleolar distance,
Schober's test. Available results are described in this table.

For the outcome lateral spinal flexion, "leP lateral spinal flexion" was extracted ("right lateral spinal
flexion" was also available, there was no difference between leP and right).

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk No comment is made by authors that patients were randomised.

Allocation concealment
(selection bias)

High risk No comment is made by the authors that patients were randomised.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "…plus dummy sulindac tablets…plus dummy indomethacin tablets". Partici-
pants appear to have been blinded to treatment allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "The three dropouts were unavailable for follow-up for reasons not related
to tolerance or efficacy." Although uneven number of dropouts in treatment
groups (0 vs 3), there appears to be a low risk of attrition bias.

Calin 1979  (Continued)
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Selective reporting (re-
porting bias)

High risk The following pre-specified outcomes were not reported: pain during night
and day, duration of morning stiffness, fatigue, global score by patient and
physician, daily functioning, loss of lordosis and occiput-to-wall-distance.

Other bias Unclear risk Baseline imbalance and administration of co-medication cannot be ruled out.

Calin 1979  (Continued)

 
 

Methods Design: RCT

Number of centres: 1

Treatment duration: 12 weeks

Flare design: No

Wash-out period: Yes (48 hours)

Time point of assessments: BL, 2, 4, 8 and 12 weeks

Participants Inclusion criteria: 1. Out-patients only; 2. Age 18 to 75; 3. If female, post-menopausal or surgically ster-
ile; 4. Definite diagnosis of AS; 5. Active disease as defined by the presence of spinal and/or sacroiliac
pain with an increased sedimentation rate and/or active involvement of one or more peripheral joints
and/or morning stiffness; 6. Onset after 16 years of age.

Exclusion criteria: 1. Acute or active metabolic, neurological, infectious, endocrine, or auto-immune
disease giving rise to arthritis; 2. Evidence of clinically significant, uncontrolled heart, lung, kidney, liv-
er, endocrinological, neurological, gastrointestinal, or hypertensive disease; 3. History of significant up-
per gastrointestinal bleeding or documented gastric/duodenal ulcer during 5 years prior to study entry;
4. Abnormal pre-treatment laboratory values that were considered clinically significant but not due to
AS if such values were believed to influence the safety evaluations; 5. History of blood dyscrasia, signifi-
cant psychiatric disorder, drug abuse or alcoholism, allergy to NSAIDs or history of malignancy (unless
patient was free of malignant disease for at least 1 year and required no active treatment); 6. Patients
receiving steroids, intra-articular injections, immunosuppressive therapy or investigational drugs dur-
ing 8 weeks prior to enrolment; 7. If all NSAIDs or analgesics were not discontinued for at least 48 hours
prior to enrolment and if patient took salicylates or other NSAIDs or anti-coagulants during the study.

Classification: New York criteria

Pirazolac (300 to 600 mg):

Age (mean): 36.8 (range 18 to 72)

Disease duration: 119 months (range 5 to 480)

Indomethacin (25 to 50 mg):

Age (mean): 40 (range 20 to 62)

Disease duration: 126 months (range 6 to 600)

All participants:

Number of participants: 151

Number of completers: 119

Male (%): 85

Symptom duration: NA

Carcassi 1990 
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HLA-B27 positive (%): NA

Interventions Pirazolac (300 to 600 mg) vs Indomethacin (25 to 50 mg)

Co-medication: Continuation of any prior physical therapy regimen was required, patients were al-
lowed to take vitamins and medications for control of permitted conditions, antacids were permitted
only on a non-chronic basis

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events (after 12 weeks) (in %)

Pirazolac 300 to 600 mg: 20%

Indomethacin 25 to 50 mg: 9%

2. Number of any adverse events (after 12 weeks) (""Only the adverse effects for which the severity and
relationship to the study drug were known are included.")

Pirazolac 300 to 600 mg: N = 14

Indomethacin 25 to 50 mg: N = 6

3. Number of adverse events per organ system (after 12 weeks)

Pirazolac 300 to 600 mg: cardiovascular n = 1, gastro-intestinal n = 6, neurologic n = 1, dermatologic n =
3

Indomethacin 25 to 50 mg: cardiovascular n = 0, gastro-intestinal n = 3, neurologic n = 4, dermatologic n
= 0

Notes Results are not included in the meta-analysis, because the number of patients in each treatment group
was not available. Available results are described in this table.

The outcomes Schober's test, occiput-to-wall distance, chest expansion and duration of morning stiff-
ness were also reported, but could not be used due to presentation in graphs from which the data
could not be extracted.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Each patient was randomly assigned to either". Probably done, but no further
information was provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "All drugs were supplied in an identical capsule form." "Those patients who
were randomized to pirazolac had received placebo at times corresponding to
the second daily dose of indomethacin, so that all patients took medication on
a t.i.d. basis".

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done but no further information was provided on
blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 

Low risk "There were no significant differences between the two treatment groups with
regards to drop-out rates (p=0.17)."

Carcassi 1990  (Continued)
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All outcomes

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias was detected.

Carcassi 1990  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 2 weeks

Flare design: Yes

Wash-out period: Yes (2 days)

Time point of assessments: BL, 1 week, 2 weeks

Participants Inclusion criteria: 1. Having received NSAID daily for at least 1 month; 2. A 2-day washout period for
the concomitant NSAIDs; 3. A flare of the disease defined by the 2 following: pain evaluated on a VAS
over 40, and increase in pain of at least 30% between screening and entry visit.

Exclusion criteria: 1. Peripheral articular disease (at least 2 inflamed joints at screening visit); 2. In-
flammatory bowel disease; 3. Serious concomitant medical illness; 4. Judged to be in functional class
IV according to the Steinbrocker criteria.

Classification: ESSG, Amor and modified New York criteria

Ximoprofen (5 mg):

Number of participants: 46

Number of completers: 41

Age (mean (SD)): 40 (10)

Male (%): 63

Symptom duration: NA

Disease duration (mean (SD)): 10 (8) years

HLA-B27 positive (%): 80

Ximoprofen (10 mg):

Number of participants: 49

Number of completers: 46

Age (mean (SD)): 40 (10)

Male (%): 71

Symptom duration: NA

Disease duration (mean (SD)): 8 (7) years

HLA-B27 positive (%): 67

Dougados 1994 
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Ximoprofen (20 mg):

Number of participants: 45

Number of completers: 41

Age (mean (SD)): 40 (13)

Male (%): 62

Symptom duration: NA

Disease duration (mean (SD)): 8 (8) years

HLA-B27 positive (%): 76

Ximoprofen (30 mg):

Number of participants: 50

Number of completers: 44

Age (mean (SD)): 40 (12)

Male (%): 76

Symptom duration: NA

Disease duration (mean (SD)): 10 (8) years

HLA-B27 positive (%): 84

Placebo:

Number of participants: 95

Number of completers: 71

Age (mean (SD)): 40 (11)

Male (%): 68

Symptom duration: NA

Disease duration (mean (SD)): 10 (8) years

HLA-B27 positive (%): 75

Interventions Ximoprofen (5 mg) vs Ximoprofen (10 mg) vs Ximoprofen (20 mg) vs Ximoprofen (30 mg) vs Placebo

Co-medication: NA

Outcomes Extracted outcomes:

1. Pain on VAS

2. Withdrawals due to adverse events

3. Duration of morning stiffness

4. Schober's test

5. Pain relief ≥ 50%

6. Number of any adverse events

7. Number of adverse events per organ system

Notes In comparison 2 (NSAID vs NSAID dose) we chose to compare the smallest to the highest dose (Ximo-
profen 5 mg vs Ximoprofen 30 mg).

Dougados 1994  (Continued)
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In comparison 3 (NSAID vs Placebo) we chose to present data from the highest dose (Ximoprofen 30
mg).

Funding source: Supported in part by Laboratories Jacques LOGEAIS.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "This randomization was performed centrally by using the computer system.
The allocated drug for the recruited patient was then sent to the investigator's
office."

Allocation concealment
(selection bias)

Low risk "This randomization was performed centrally by using the computer system.
The allocated drug for the recruited patient was then sent to the investigator's
office."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "All these capsules (placebo or Ximoprofen) were undistinguishable."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double blind"; "Clinical assessment was made weekly by the same investiga-
tor for each patient."

Comment: Probably done, but no further information provided on blinding of
the outcome assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "During the trial 42 patients withdrew (24 in the placebo group, 25%: 21 be-
cause of inefficacy, 1 because of toxicity, and 2 because of both toxicity and in-
efficacy; 5 in the 5 mg Ximoprofen group, 11%: 4 because of inefficacy and 1
because of toxicity; 3 in the 10 mg Ximoprofen group, 6%: all because of ineffi-
cacy; 4 in the 20 mg Ximoprofen group, 9%: 2 because of inefficacy, 1 because
of both inefficacy and toxicity and 1 for a reason unrelated to treatment; 6 in
the 30 mg Ximoprofen group, 12%: 4 because of inefficacy and 2 because of
toxicity."

Selective reporting (re-
porting bias)

Unclear risk Patient and physicians assessment of disease activity was assessed (see meth-
ods section), but not reported. All other outcomes that were assessed, were re-
ported.

Other bias Low risk Sufficient power for primary efficacy hypothesis (sample size calculations). No
other bias detected.

Dougados 1994  (Continued)

 
 

Methods Design: RCT

Number of centres: NA ("different centres in four countries (Belgium, France, Germany, UK)")

Treatment duration: 6 weeks (part I) and 52 week extension (part II)

Flare design: Yes

Wash-out period: Yes (2 to 15 days)

Time point of assessments: BL, 1, 3, 6, 13, 26, 39, 52 weeks

Dougados 1999 
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Participants Inclusion criteria: 1. Daily NSAID intake during the month preceding the selection visit; 2. A wash-out
period of NSAID of 2 to 15 days before the BL visit; 3. A flare of the disease at BL defined by both pain
evaluated on a 100mm length VAS over 40mm and increase in pain of at least 30% between the screen-
ing and the BL visits.

Exclusion criteria: 1. Peripheral articular disease defined by the presence at the screening visit of an
active (painful or swollen) peripheral arthritis (excluding hip and shoulder); 2. Active inflammatory
bowel disease; 3. Severe concomitant medical illness; 4. Patients who received corticosteroids during
the previous month or any slow-acting drug initiated, or both, or with an altered dose during the previ-
ous 6 months.

Classification: modified New York criteria

Piroxicam (20 mg):

Number of participants: 108

Number of completers: 91

Age (mean (SD)): 44 (13)

Male (%): 77

Symptom duration: NA

Disease duration (mean (SD)): 12 (11) years

HLA-B27 positive (%): 84

Meloxicam (15 mg):

Number of participants: 120

Number of completers: 99

Age (mean (SD)): 44 (12)

Male (%): 79

Symptom duration: NA

Disease duration (mean (SD)): 13 (9) years

HLA-B27 positive (%): 80

Meloxicam (22.5 mg):

Number of participants: 124

Number of completers: 103

Age (mean (SD)): 42 (12)

Male (%): 85

Symptom duration: NA

Disease duration (mean (SD)): 12 (10) years

HLA-B27 positive (%): 91

Placebo:

Number of participants: 121

Number of completers: 70
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Age (mean (SD)): 40 (12)

Male (%): 72

Symptom duration: NA

Disease duration (mean (SD)): 12 (9) years

HLA-B27 positive (%): 90

Interventions Piroxicam (20 mg) vs Meloxicam (15 mg) vs Meloxicam (22.5 mg) vs Placebo

Co-medication: Paracetamol (500 mg) was used as an analgesic rescue during the study.

Outcomes Extracted outcomes:

Six weeks results (included in meta-analysis)

1. Pain on VAS

2. Withdrawals due to adverse events

3. Patient's global assessment of disease activity

4. Duration of morning stiffness

5. CRP

6. Chest expansion

7. Schober's test

8. Pain relief ≥ 50%

9. Number of any adverse events

10.Number of adverse events per organ system

One year results (not included in meta-analysis)

1. Pain on VAS (BL, mean change after 1 year (± SD)) (scale 0 to 100, in mm, higher is worse)

Meloxicam 22.5 mg: 72 ± 14 (N = 124), -33 ± 27 (P < 0.05 vs placebo)

Meloxicam 15 mg: 69 ± 18 (N = 120), -31 ± 30 (P < 0.05 vs placebo)

Piroxicam 20 mg: 72 ± 15 (N = 108), -29 ± 28 (P < 0.05 vs placebo)

Placebo: 72 ± 17 (N = 121), -11 ± 28

2. Withdrawals due to adverse events (post-treatment after 1 year)

Meloxicam 22.5 mg: n = 11 (total N = 124)

Meloxicam 15 mg: n = 21 (total N = 120)

Piroxicam 20 mg: n = 21 (total N = 108)

Placebo: n = 10 (total N = 121) (P = 0.08 between different groups)

3. Patient's global assessment of disease activity (BL, mean change after 1 year (± SD)) (VAS 0 to 100, in
mm, higher is worse)

Meloxicam 22.5 mg: 65 ± 18 (N = 124), -26 ± 30 (P < 0.05 vs placebo)

Meloxicam 15 mg: 62 ± 20 (N = 120), -25 ± 29 (P < 0.05 vs placebo)

Piroxicam 20 mg: 65 ± 19 (N = 108), -21 ± 30 (P < 0.05 vs placebo)

Placebo: 62 ± 20 (N = 121), +2 ± 31

4. Duration of morning stiffness (BL, mean change after 1 year (± SD) (in minutes, higher is worse))
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Meloxicam 22.5 mg: 86 ± 77 (N = 124), -42 ± 77 (P = not significant)

Meloxicam 15 mg: 77 ± 68 (N = 120), -23 ± 68 (P < 0.05 vs placebo)

Piroxicam 20 mg: 80 ± 72 (N = 108), -26 ± 66 (P = not significant)

Placebo: 88 ± 77 (N = 121), 2 ± 74

5. CRP (mean change after 1 year (± SD)) (in mg/L, higher is worse)

Meloxicam 22.5 mg: -2.4 ± 15.7 (P < 0.05 vs placebo)

Meloxicam 15 mg: -3.0 ± 16.1 (P < 0.05 vs placebo)

Piroxicam 20 mg: 0.3 ± 17.0 (P = not significant)

Placebo: 6.0 ± 14.2

6. BASFI (BL, mean change after 1 year (± SD)) (scale 0 to 10, higher is worse)

Meloxicam 22.5 mg: 15 ± 6 (N = 124), -3.1 ± 7.0 (P < 0.05 vs placebo)

Meloxicam 15 mg: 15 ± 7 (N = 120), -3.1 ± 7.2 (P < 0.05 vs placebo)

Piroxicam 20 mg: 15 ± 6 (N = 108), -1.7 ± 7.4 (P < 0.05 vs placebo)

Placebo: 16 ± 7 (N = 121), +1.5 ± 7.8

7. Chest expansion (BL, mean change after 1 year (± SD)) (in cm, higher is better)

Meloxicam 22.5 mg: 3.5 ± 1.9 (N = 124), -0.7 ± 1.9 (P < 0.05 vs placebo)

Meloxicam 15 mg: 3.8 ± 2.2 (N = 120), +0.3 ± 1.2 (P < 0.05 vs placebo)

Piroxicam 20 mg: 3.5 ± 2.2 (N = 108), +0.5 ± 1.6 (P < 0.05 vs placebo)

Placebo: 3.8 ± 2.2 (N = 121), -0.3 ± 1.6

8. Schober's test (BL, mean change after 1 year (± SD)) (in cm, higher is better)

Meloxicam 22.5 mg: 12.7 ± 1.8 (N = 124), 0.4 ± 1.4 (P = not significant)

Meloxicam 15 mg: 12.7 ± 1.5 (N = 120), 0.3 ± 1.2 (P = not significant)

Piroxicam 20 mg: 12.8 ± 1.5 (N = 108), 0.3 ± 1.3 (P = not significant)

Placebo: 12.8 ± 1.5 (N = 121), 0.1 ± 1.6

9. Pain relief ≥ 50% (percentage of responders after 1 year) (in %)

Meloxicam 22.5 mg: 46% (total N = 124) (P < 0.0167 vs placebo)

Meloxicam 15 mg: 50% (total N = 120) (P < 0.0167 vs placebo)

Piroxicam 20 mg: 39% (total N = 108) (P < 0.0167 vs placebo)

Placebo: 16% (total N = 121)

10. Number of any adverse events (post-treatment after 1 year)

Meloxicam 22.5 mg: n = 45 (total N = 124)

Meloxicam 15 mg: n = 41 (total N = 120)

Piroxicam 20 mg: n = 41 (total N = 108)

Placebo: n = 32 (total N = 121) (P = not significant between different groups)
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Notes The outcomes number of any adverse events and number of adverse events per organ system were
both only presented for the placebo-group and the active-NSAID-group (meloxicam 15 mg, meloxicam
22.5 mg and piroxicam), so these data were only used in comparison 3 (NSAID vs Placebo).

In comparison 1 (NSAID vs NSAID) and comparison 3 (NSAID vs Placebo) we chose to present data from
Meloxicam 15 mg instead of Meloxicam 22.5 mg (see Measures of treatment effect for rationale).

In comparison 3 (NSAID vs Placebo) we chose to present data from both Meloxicam 15 mg and Piroxi-
cam 20 mg, by splitting the Placebo-group into two groups and thus including two comparisons for this
study (see Cochrane Handbook Chapter 16.5.4).

For Analysis 4.2, Analysis 4.4, Analysis 6.5 and Analysis 1.5 the SD was imputed from the BL (for ratio-
nale see Dealing with missing data).
Funding source: Supported in part by a grant from Boehringer Ingelheim Ltd.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "patients were randomly assigned to receive..." Probably done, but no further
information provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Patients received two indistinguishable capsules every evening with a glass
of water after food."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done but no further information provided on blind-
ing of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "The main reasons for discontinuation of the study drug were lack of efficacy
and adverse events. A week 6, 35 patients withdrew (13, 6, 10 and 6 in placebo,
piroxicam 20mg, meloxicam 15mg and meloxicam 22.5mg groups, respective-
ly)".

Similar number of dropouts in all treatment groups, with reasons provided
and also similar. Intention-to-treat-analysis presented (not different from com-
pleters analysis).

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk Sufficient power for primary efficacy hypothesis (sample size calculations). No
other bias detected.

Dougados 1999  (Continued)
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Wash-out period: Yes (2 to 14 days)

Time point of assessments: BL, 1, 3, 6 weeks

Participants Inclusion criteria: 1. Daily NSAID intake during the month preceding the screening visit; 2. NSAID
washout period of 2 to 14 days before BL; 3. A flare of disease at BL, defined both by pain ≥ 40mm on a
100mm VAS and by an increase in pain of at least 30% between screening and baseline.

Exclusion criteria: 1. Patients with peripheral articular disease, defined by the presence of active (with
swelling) peripheral arthritis (excluding hip and shoulder) at screening; 2. Active inflammatory bow-
el disease; 3. Concomitant severe medical illness; 4. Corticosteroids during previous 6 weeks or any
DMARDs with a change in dosage during previous 6 months, or both; 4. Peptic ulcer confirmed by en-
doscopy within 1 year preceding the screening visit.

Classification: modified New York criteria

Ketoprofen (100 mg):

Number of participants: 90

Number of completers: 67

Age (mean (SD)): 38 (11)

Male (%): 67

Symptom duration: NA

Disease duration (mean (SD)): 11 (10) years

HLA-B27 positive (%): 89

Celecoxib (100 mg):

Number of participants: 80

Number of completers: 54

Age (mean (SD)): 38 (11)

Male (%): 70

Symptom duration: NA

Disease duration (mean (SD)): 11 (9) years

HLA-B27 positive (%): 84

Placebo:

Number of participants: 76

Number of completers: 44

Age (mean (SD)): 40 (11)

Male (%): 71

Symptom duration: NA

Disease duration (mean (SD)): 11 (9) years

HLA-B27 positive (%): 84

Interventions Ketoprofen (100 mg) vs Celecoxib (100 mg) vs Placebo
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Co-medication: Acetaminophen (500 mg tablets, max 6 per day) was used as analgesic treatment dur-
ing the study when needed. At the screening visit, concomitant therapies with gastrointestinal protec-
tive effects (misoprostol, proton pump inhibitors) were stopped when there was no history of gastro-
duodenal ulcers and were initiated or continued when there was a positive history of gastroduodenal
ulcers, or both.

Outcomes Extracted outcomes:

1. Pain on VAS

2. Withdrawals due to adverse events

3. Patient's global assessment of disease activity

4. Duration of morning stiffness

5. CRP

6. Chest expansion

7. Schober's test

8. Pain relief ≥ 50%

9. Number of any adverse events

10.Number of serious adverse events

11.Number of adverse events per organ system

Notes For Analysis 1.5 the SD was imputed from the BL (for rationale see Dealing with missing data).

Funding source: Supported in part by a grant from Searle Ltd.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "patients were randomly assigned to receive..." Probably done, but no further
information was provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done but no further information was provided on
blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Although a high number of participants dropped out, reasons are provided
and equally divided amongst treatment groups. An intention-to-treat-analysis
was performed.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk High compliance rate in all groups (> 95%). Sufficient power for primary effica-
cy hypothesis (sample size calculations). No other bias detected.

Dougados 2001  (Continued)
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Methods Design: RCT

Number of centres: NA

Treatment duration: 8 weeks

Flare design: No

Wash-out period: Yes (1 week)

Time point of assessments: BL, 1, 2, 3, 4, 6, 8 weeks

Participants Inclusion criteria: 1. Definite AS, defined as having 4 of the 5 following clinical criteria or one of these
criteria and characteristic X-ray findings: a) pain and stiffness in lumbar and dorsal lumbar junction ex-
isting for more than 3 months with no improvement at rest, b) pain and stiffness in thoracic region for
more than 3 months, c) restricted mobility in lumbar vertebral column, d) restricted chest expansion,
and e) clinical history or objective symptoms of an iritis sequels; 2. Active disease (marked pain in the
vertebral column and at least one of the following: increased muscular tension in the back, restricted
range of motion in any part of the vertebral column, an accelerated ESR).

Exclusion criteria: 1. Treatment with corticosteroids or an experimental anti-inflammatory drug with-
in 4 weeks of onset of the study; 2. Treatment with gold or anti-malarials within 3 months of onset of
the study; 3. Concomitant treatment with anticoagulants; 4. Severe cardiorespiratory insufficiency; 5.
Laboratory findings indicating hepatic or renal disease; 6. Signs of significant disease of the gastroin-
testinal tract; 7. Clinically significant eye disease, bone marrow suppression or vasculitis; 8. A history of
severe allergic reactions either to indomethacin or to derivatives of anthralinic acid; 9. Hemoglobin <
10, hematocrit < 30, WBC < 4500/mm3.

Classification: NA

Meclofenamate sodium (300 mg):

Number of participants: 49

Number of completers: 39

Age (median): 35 (range 16 to 67)

Male (%): 90

Symptom duration: NA

Disease duration (median): 8 (range 0.5 to 28) years

HLA-B27 positive (%): NA

Indomethacin (150 mg):

Number of participants: 49

Number of completers: 41

Age (median): 34 (range 20 to 70)

Male (%): 83

Symptom duration: NA

Disease duration (median): 7 (range 0.5 to 50) years

HLA-B27 positive (%): NA

Interventions Meclofenamate sodium (300 mg) vs Indomethacin (150 mg)
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Co-medication: Patients were requested to avoid taking any other analgesic or anti-inflammatory
drugs during the study. The physician could prescribe a muscle relaxant, if this was necessary.

Outcomes Extracted outcomes:

1. Pain on Likert scale (BL, percentage change from BL after treatment) (scale 0 to 4, higher is worse)

Meclofenamate sodium 300 mg: 2.27 (N = 48), -53.3% (N = 48)

Indomethacin 150 mg: 2.25 (N = 46), -58.7% (N = 46) (P = not significant between groups)

2. Withdrawals due to adverse events

3. Patient's global assessment of disease activity (BL, percentage change from BL after treatment)
(scale 0 to 5, higher is worse)

Meclofenamate sodium 300 mg: 2.58 (N = 48), -32.2% (N = 48)

Indomethacin 150 mg: 2.57 (N = 46), -41.6% (N = 46) (P = not significant between groups)

4. Duration of morning stiffness (BL, percentage change from BL after treatment) (median in minutes,
higher is worse)

Meclofenamate sodium 300 mg: 25 (N = 48), -60.0% (N = 48) (P < 0.01 versus baseline)

Indomethacin 150 mg: 30 (N = 46), -70.0% (N = 46) (P < 0.01 versus BL, P = not significant between
groups)

5. Chest expansion (BL, percentage change from BL after treatment) (in cm, higher is better)

Meclofenamate sodium 300 mg: 4.39 (N = 48), +22.1% (N = 48) (P < 0.01 versus BL)

Indomethacin 150 mg: 4.13 (N = 46), +29.1% (N = 46) (P < 0.01 versus BL, P = not significant between
groups)

6. Schober's test (BL, percentage change from BL after treatment) (in cm, higher is better)

Meclofenamate sodium 300 mg: 2.23 (N = 48), +52.5% (N = 48) (P < 0.01 versus BL)

Indomethacin 150 mg: 2.03 (N = 46), +51.2% (N = 46) (P < 0.01 versus BL, P = not significant between
groups)

7. Number of any adverse events

8. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, patient's global assessment of disease activity,
duration of morning stiffness, chest expansion, Schober's test. Available results are described in this ta-
ble.

Funding source: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "All patients in each participating center were randomly assigned to treatment
with either…"

Probably done, but no further information was provided on sequence genera-
tion.
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Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "Following a single-blind baseline period on placebo, patients received ei-
ther meclofenamate sodium or indometacin for 8 weeks under parallel dou-
ble-blind conditions."

Comment: Probably done, but no further information was provided on blind-
ing of participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind conditions"

Probably done, but no further information was provided on blinding of out-
come assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Patients were evaluated for efficacy if they received medication for more than
one week and if premedication had been terminated as required in the proto-
col." "The rate of patients who withdrew from the study was similar in the 2
treatment groups."

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias detected.

Ebner 1983  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 12 weeks and 48 week extension

Flare design: Yes

Wash-out period: Yes (2 weeks or until flare)

Time point of assessments: BL, 2, 4, 6, 8, 10, 12 weeks

Participants Inclusion criteria: 1. Male; 2. Age 18 to 55; 3. Definite AS confirmed by two or more of the following
symptoms: back pain, morning stiffness and progressive limitation of movement; 4. Flare-up after
wash-out (defined as a worsening of the patient's condition in which pain and stiffness was an essential
component requiring treatment).

Exclusion criteria: 1. Active peptic ulcer or other significant internal or neurological disease; 2. Hy-
persensitivity or serious side effects while taking NSAIDs; 3. End-stage and incapacitating disease (ARA
functional class IV).

Classification: NA

Diflunisal (1000 mg):

Number of participants: 19

Number of completers: 14

Phenylbutazone (400 mg):

Number of participants: 19

Franssen 1986 
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Number of completers: 17

All participants:

Age (mean): 37 (range 20 to 54)

Male (%): 100

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Diflunisal (1000 mg) vs Phenylbutazone (400 mg)

Co-medication: Patients received only one active compound. Any programme of physical therapy re-
mained unchanged during the double-blind period. No other drug intake was allowed during the study
except 500 mg acetaminophen as a supplementary analgesic.

Outcomes Extracted outcomes:

Twelve weeks results (included in the meta-analysis)

1. Pain on Likert scale

2. Withdrawals due to adverse events

3. Duration of morning stiffness

4. ESR

5. Number of adverse events per organ system

Forty-eight weeks results (not included in the meta-analysis)

1. Pain on Likert scale (BL, post-treatment after 48 weeks (± SD)) (scale 0 to 4, higher is worse)

Diflunisal: 2.8 ± 0.6 (N = 19), 1.6 ± 0.9 (N = 14) (P < 0.01 vs BL)

Phenylbutazone: 2.6 ± 0.7 (N = 19), 1.5 ± 1.2 (N = 17) (P < 0.01 vs BL)

2. Withdrawals due to adverse events (post-treatment after 48 weeks)

Diflunisal: n = 3 (total N = 19)

Phenylbutazone: n = 3 (total N = 19)

3. Duration of morning stiffness (BL, post-treatment after 48 weeks (± SD)) (in hours, higher is worse)

Diflunisal: 2.1 ± 2.0 (N = 19), 1.4 ± 1.3 (N = 14) (P = not significant)

Phenylbutazone: 2.7 ± 2.5 (N = 19), 2.0 ± 2.7 (N = 17) (P = not significant)

4. ESR (BL, post-treatment after 48 weeks (± SD) (in mm/hr, higher is worse)

Diflunisal: 31 ± 20 (N = 19), 20 ± 22 (N = 14) (P < 0.05 vs BL)

Phenylbutazone: 19 ± 12 (N = 19), 17 ± 13 (N = 17) (P = not significant)

Notes The outcomes chest expansion and Schober's test were also presented, but these data could not be
used due to presentation in graphs from which the data could not be extracted.

Funding source: Supported with a grant from Merck Sharp and Dohme/Chibret, Haarlem, The Nether-
lands.
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "all patients were allocated at random to receive either…"

Probably done, but no further information provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk "all patients were allocated at random to receive either…"

Probably done, but no further information provided on allocation conceal-
ment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Patients received only one active compound together with the corresponding
placebo of the alternative drug."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double blind"; "Clinical assessment was made weekly by the same investiga-
tor for each patient."

Probably done, but no further information provided on blinding outcome as-
sessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk A completers-analysis is done, so possible attrition bias.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk "The average patient compliance in the double-blind period was 95±4% for DIF
and 96±5% for PBZ..."; high compliance, no other bias detected.

Franssen 1986  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 6 weeks

Flare design: Yes

Wash-out period: No

Time point of assessments: BL, 3, 4, 6 weeks

Participants Inclusion criteria: 1. At least two Rome clinical criteria of the disease; 2. Exacerbation of disease, de-
fined as a clear increase in spinal or sacro-iliac pain and one or more of the following: muscle spasm
in the back, decreased range of motion of some part of the spine, elevation of the ESR; 3. Abnormal or
ankylosed sacroiliac joints by radiographic criteria.

Exclusion criteria: 1. Age below 19 years; 2. Involvement of more than two peripheral joints not includ-
ing the shoulders or hips; 3. Probability of pregnancy during the trial; 4. Hypersensitivity to the experi-
mental drugs; 5. Other rheumatoid variants; 6. Positive rheumatoid factor; 7. Serious concomitant dis-
ease.

Classification: Rome criteria

Flurbiprofen (150 to 200 mg):

Good 1977 
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Number of participants: 13

Number of completers: 9

Age: NA

Male (%): 85

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): "HLA-B27 antigen was tested in 8 patients and only one was negative"

Indomethacin (75 to 100 mg):

Number of participants: 13

Number of completers: 12

Age: NA

Male (%): 85

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): "HLA-B27 antigen was tested in 8 patients and only one was negative"

Interventions Flurbiprofen (150 to 200 mg) vs Indomethacin (75 to 100 mg)

Co-medication: The use of any other analgesic or anti-inflammatory drug was discouraged.

Outcomes Extracted outcomes:

1. Pain on Likert scale (BL, mean change after 6 weeks) (scale 0 to 4, higher is worse)

Flurbiprofen 150 to 200 mg: 2.5 (N = 13), -0.7 (N = 9) (P = not significant versus BL)

Indomethacin 75 to 100 mg: 2.6 (N = 13), -0.9 (N = 12) (P < 0.02 versus BL)

2. Withdrawals due to adverse events

3. Duration of morning stiffness (BL, mean change after 6 weeks) (in hours, higher is worse)

Flurbiprofen 150 to 200 mg: 5.0 (N = 13), -4.2 (N = 9) (P = not significant versus BL)

Indomethacin 75 to 100 mg: 4.2 (N = 13), -2.2 (N = 12) (P = not significant versus BL)

4. ESR (BL, mean change after 6 weeks) (in mm/hr, higher is worse)

Flurbiprofen 150 to 200 mg: 32 (N = 13), +0.6 (N = 9) (P = not significant versus BL)

Indomethacin 75 to 100 mg: 42 (N = 13), -1.5 (N = 12) (P = not significant versus BL)

5. Chest expansion (BL, mean change after 6 weeks) (in cm, higher is better)

Flurbiprofen 150 to 200 mg: 3.9 (N = 13), +0.7 (N = 9) (P = not significant versus BL)

Indomethacin 75 to 100 mg: 2.9 (N = 13), +0.8 (N = 12) (P < 0.05 versus BL)

6. Occiput-to-wall distance (BL, mean change after 6 weeks) (in cm, higher is worse)

Flurbiprofen 150 to 200 mg: 5.9 (N = 13), -0.9 (N = 9) (P = not significant versus BL)

Indomethacin 75 to 100 mg: 5.9 (N = 13), 0.3 (N = 12) (P = not significant versus BL)

Good 1977  (Continued)
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7. Intermalleolar distance (BL, mean change after 6 weeks) (in cm, higher is better)

Flurbiprofen 150 to 200 mg: 58.4 (N = 13), +7.1 (N = 9) (P = not significant versus BL)

Indomethacin 75 to 100 mg: 50.4 (N = 13), +2.1 (N = 12) (P = not significant versus BL)

8. Schober's test (BL, mean change after 6 weeks) (in cm, higher is better)

Flurbiprofen 150 to 200 mg: 12.2 (N = 13), +0.8 (N = 9) (P < 0.05 versus BL)

Indomethacin 75 to 100 mg: 11.8 (N = 13), +0.5 (N = 12) (P = not significant versus BL)

9. Number of any adverse events

10. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, duration of morning stiffness, ESR, chest expan-
sion, occiput-to-wall distance, Schober's test. Available results are described in this table.

Funding source: The Upjohn Company provided the grant to support this study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Twenty-six patients were randomly assigned to…"

Probably done, but no further information was provided on sequence genera-
tion.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The drugs were available as identical-looking capsules of 25mg indomethacin
or 50mg flurbiprofen. The contents of the capsules were not known to the pa-
tient or the investigator."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "The contents of the capsules were not known to the patient or the investiga-
tor."

Incomplete outcome data
(attrition bias) 
All outcomes

High risk why some patients in the flurbiprofen-group dropped out. Only com-
pleters-analysis. Different number of dropouts between groups.

Selective reporting (re-
porting bias)

High risk Same study is reported in two different papers, in which the provided informa-
tion on adverse events differs.

Other bias Low risk No other bias detected.

Good 1977  (Continued)
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Number of centres: NA

Treatment duration: 3 weeks
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Flare design: No

Wash-out period: No

Time point of assessments: BL, 1, 2, 3 weeks

Participants Inclusion criteria: Definite AS.

Exclusion criteria: 1. Pregnancy; 2. Stomach or duodenal ulceration; 3. Other rheumatic disorders; 4.
Patients who were not ambulant; 5. Anticoagulant therapy; 6. Hematologic changes; 7. Corticosteroid
use in the last 6 weeks; 8. Hypersensitivity to tiaprofenacid, diclofenac or similar substances.

Classification: New York criteria

Tiaprofenacid (600 to 700 mg):

Number of participants: 20

Number of completers: 19

Age (mean): 38.6

Male (%): NA

Symptom duration: NA

Disease duration (mean): 5 (range 0.1 to 13) years

HLA-B27 positive (%): NA

Diclofenac (150 to 200 mg):

Number of participants: 19

Number of completers: 19

Age (mean): 38.2

Male (%): NA

Symptom duration: NA

Disease duration (mean): 7 (range 0.1 to 10) years

HLA-B27 positive (%): NA

Interventions Tiaprofenacid (600 to 700 mg) vs Diclofenac (150 to 200 mg)

Co-medication: All patients participated in some form of physiotherapy.

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. Occiput-to-wall distance (BL, post-treatment after 3 weeks) (in cm, higher is worse)

Tiaprofenacid 600 to 700 mg: 3.37 (N = 19), 2.47 (N = 19)

Diclofenac 150 to 200 mg: 2.05 (N = 19), 0.68 (N = 19)

3. Schober's test (BL, post-treatment after 3 weeks) (in cm, higher is better)

Tiaprofenacid 600 to 700 mg: 1.89 (N = 19), 2.32 (N = 19)

Diclofenac 150 to 200 mg: 2.52 (N = 19), 2.76 (N = 19)

Heinrichs 1985  (Continued)
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4. Number of any adverse events

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: occiput-to-wall distance, Schober's test. Available results are de-
scribed in this table.

The outcomes pain on VAS, duration of morning stiffness and chest expansion were also presented, but
these data could not be used due to presentation in graphs from which the data could not be extracted.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Die Gruppenzuteilung erfolgte randomisiert."

Probably done, but no further information provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information was provided on whether participants were blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No information was provided on whether outcome assessor was blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk A completers analysis is performed, but only one participant dropped out due
to an adverse event, so risk of bias is assessed as being low.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias was detected.

Heinrichs 1985  (Continued)

 
 

Methods Design: Cross-over study

Number of centres: 1

Treatment duration: each treatment period was 4 weeks

Flare design: No

Wash-out period: No

Time point of assessments: BL, 4, 8 weeks

Participants Inclusion criteria: AS for which patient was currently receiving treatment in an outpatient depart-
ment.
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Exclusion criteria: 1. Renal, hepatic, or cardiac failure; 2. Severe dyspepsia or previous intolerance to
phenylbutazone; 3. Sacro-ileitis associated with ulcerative colitis, regional ileitis, Reiter's disease or
psoriasis.

Classification: Bennet and Wood 1968

Ketoprofen (200 mg) first:

Number of participants: 15

Number of completers: 12

Age (mean): 46.0 (range 20 to 59)

Male (%): 83

Symptom duration: NA

Disease duration: 2 participants 1 to 5 years, and 10 participants > 5 years

HLA-B27 positive (%): NA

Phenylbutazone (300 mg) first:

Number of participants: 11

Number of completers: 8

Age (mean): 37.3 (range 28 to 54)

Male (%): 88

Symptom duration: NA

Disease duration: 1 participant 1 to 5 years, and 7 participants > 5 years

HLA-B27 positive (%): NA

Interventions Ketoprofen (200 mg) first vs Phenylbutazone (300 mg) first

Co-medication: Only paracetamol tablets (500 mg) from a measured supply could be taken as a 'res-
cue' analgesic. Physiotherapy was allowed, provided it had been started at least 4 weeks prior to start
of study and was allowed to continue unchanged throughout the trial period.

Outcomes Extracted outcomes:

1. Pain on Likert scale

2. Patient's global assessment of disease activity

3. Duration of morning stiffness

4. Severity of morning stiffness

5. Chest expansion (BL, post-treatment after 4 weeks) (in cm, higher is better)

Ketoprofen 200 mg: 4.2 (N = 9), 3.9 (N = 9)

Phenylbutazone 300 mg: 4.5 (N = 7), 5.2 (N = 7) (P = not significant)

6. Tragus-to-wall distance (BL, post-treatment after 4 weeks) (in cm, higher is worse)

Ketoprofen 200 mg: 20.0 (N = 12), 19.6 (N = 12)

Phenylbutazone 300 mg: 20.0 (N = 8), 20.1 (N = 8) (P = not significant)

7. Occiput-to-wall distance (BL, post-treatment after 4 weeks) (in cm, higher is worse)

Jessop 1976  (Continued)
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Ketoprofen 200 mg: 8.0 (N = 12), 8.3 (N = 12)

Phenylbutazone 300 mg: 8.8 (N = 8), 8.6 (N = 8) (P = not significant)

8. Intermalleolar distance (BL, post-treatment after 4 weeks) (in cm, higher is better)

Ketoprofen 200 mg: 85.2 (N = 12), 85.9 (N = 12)

Phenylbutazone 300 mg: 102.0 (N = 8), 105.0 (N = 8) (P = not significant)

9. Schober's test (BL, post-treatment after 4 weeks) (in cm, higher is better)

Ketoprofen 200 mg: 2.0 (N = 12), 1.9 (N = 12)

Phenylbutazone 300 mg: 2.4 (N = 6), 2.4 (N = 6) (P = not significant)

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: chest expansion, tragus-to-wall distance, occiput-to-wall distance,
intermalleolar distance, Schober's test. Available results are described in this table.

For the outcomes pain on Likert scale, patient global assessment of disease activity, duration of morn-
ing stiffness and severity of morning stiffness individual patient data that were presented in the paper
were combined for the meta-analysis to a mean and SD.

For the outcome tragus-to-wall distance, "straight tragus-to-wall distance" was extracted, and not
"turning to right" or "turning to leP" (which was also presented in the paper). For the outcome oc-
ciput-to-wall distance, "greatest displacement tolerated" was extracted, and not "when pain first ap-
pears" (which was also presented in the paper.

Presented demographics are those of the participants that completed the trial.

Only results of first part of cross-over trial are used in analysis.

Funding source: May & Baker Ltd. provided the drugs and record cards used in this trial.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "The patients were randomly allocated..."

Probably done, but no further information provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "in identical capsules".

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information provided on blind-
ing outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Dropouts (6) were excluded from all analysis, no information provided on
whether dropouts differed from analysed participants. Although number of
dropouts per group was equal (2x3), the reason for dropout differed between
treatment groups, possibly introducing bias.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Jessop 1976  (Continued)
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Other bias Unclear risk Crossover design, no information provided on possible carry-over effect. BL in-
equality cannot be assessed because demographic information was only pro-
vided on completers.

Jessop 1976  (Continued)

 
 

Methods Design: RCT

Number of centres: 20

Treatment duration: 13 weeks

Flare design: Yes

Wash-out period: Yes (2 days to 2 weeks)

Time point of assessments: BL, 1, 2, 3, 4, 6, 10, 13 weeks

Participants Inclusion criteria: 1. Out-patients aged 18 to 65; 2. Confirmed diagnosis of AS for which they had re-
quired therapy for at least 3 months.

Exclusion criteria: Patients with coexisting rheumatic disease or significant medical problems.

Classification: ARA function class I/II/III

Diclofenac (125 mg):

Number of participants: 132 (safety analysis)/118 (efficacy analysis)

Number of completers: 93

Age (mean): 39 (range 19 to 64)

Male (%): 86

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Indomethacin (125 mg):

Number of participants: 130 (safety analysis) / 106 (efficacy analysis)

Number of completers: 81

Age (mean): 38 (range 19 to 64)

Male (%): 80

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Diclofenac (125 mg) vs Indomethacin (125 mg)

Co-medication: NA

Outcomes Extracted outcomes:

Khan 1985 
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1. Pain on Likert scale (BL, post-treatment after 13 weeks) (scale 0 to 4, higher is worse)

Diclofenac 125 mg: 2.38 (N = 118), 0.93 (N = 93) (P < 0.001 versus BL)

Indomethacin 125 mg: 2.45 (N = 106), 0.93 (N = 81) (P < 0.001 versus BL, P = not significant between
groups)

2. Withdrawals due to adverse events

3. Patient's global assessment of disease activity (BL, post-treatment after 13 weeks) (scale 0 to 10,
higher is worse)

Diclofenac 125 mg: 7.00 (N = 118), 3.56 (N = 93) (P < 0.001 versus BL)

Indomethacin 125 mg: 7.01 (N = 106), 3.22 (N = 81) (P < 0.001 versus BL, P = not significant between
groups)

4. Duration of morning stiffness (BL, post-treatment after 13 weeks) (in hours, higher is worse)

Diclofenac 125 mg: 6.38 (N = 118), 1.15 (N = 93) (P < 0.001 versus BL)

Indomethacin 125 mg: 4.76 (N = 106), 0.99 (N = 81) (P < 0.001 versus BL, P = not significant between
groups)

5. Chest expansion (BL, post-treatment after 13 weeks) (in cm, higher is better)

Diclofenac 125 mg: 2.57 (N = 118), 3.95 (N = 93) (P < 0.001 versus BL)

Indomethacin 125 mg: 2.72 (N = 106), 4.28 (N = 81) (P < 0.001 versus BL, P = not significant between
groups)

6. Occiput-to-wall distance (BL, post-treatment after 13 weeks) (in cm, higher is worse)

Diclofenac 125 mg: 6.19 (N = 118), 4.08 (N = 93) (P < 0.001 versus BL)

Indomethacin 125 mg: 5.60 (N = 106), 4.06 (N = 81) (P < 0.001 versus BL, P = not significant between
groups)

7. Schober's test (BL, post-treatment after 13 weeks) (in cm, higher is better)

Diclofenac 125 mg: 12.62 (N = 118), 13.70 (N = 93) (P < 0.001 versus BL)

Indomethacin 125 mg: 12.53 (N = 106), 13.92 (N = 81) (P < 0.001 versus BL, P = not significant between
groups)

8. Number of any adverse events

9. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, patient's global assessment of disease activity,
duration of morning stiffness, chest expansion, occiput-to-wall distance, Schober's test. Available re-
sults are described in this table.

The results of the extension phase were not reported for this trial.

Funding source: Supported by a grant from CIBA-GEIGY Corporation.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Patients were randomized at each study center, using a blocking factor of
one."

Khan 1985  (Continued)
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Comment: Probably done, but no further information provided on sequence
generation.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "One group was instructed to take one 25 mg enteric coated diclofenac tablet
and one placebo capsule TID, and the other was instructed to take one 25 mg
indomethacin capsule and one placebo tablet TID."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information provided on blind-
ing of outcome assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Data were analyzed employing the concept of "terminal visits"… This
method ensured that each acceptable patient was represented at least once in
the efficacy analysis." Similar dropout rates between groups. Analysis method
with low risk of attrition bias.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias detected.

Khan 1985  (Continued)

 
 

Methods Design: Cross-over study

Number of centres: 1

Treatment duration: Each treatment period was 1 week

Flare design: No

Wash-out period: Yes (4 days; paracetamol or aspirin, or both, were allowed as rescue analgesic during
this period)

Time point of assessments: BL, 1, 2 weeks

Participants Inclusion criteria: 1. In-patients with AS; 2. Sufficient disease activity to warrant anti-inflammatory
analgesic therapy.

Exclusion criteria: 1. Patients with active peptic ulcer, asthmatic symptoms, hepatic or renal dysfunc-
tion; 2. Sensitivity to indomethacin or aspirin; 3. Pregnant women.

Classification: New York criteria

All participants:

Number of participants: 30

Number of completers: 30

Age (median): 37 (range 27 to 56)

Male (%): 83

Symptom duration: NA

Lehtinen 1984 
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Disease duration (median): 12 years (range 5 months to 26 years)

HLA-B27 positive (%): NA

Interventions Indomethacin (50 mg tablets) first vs Indomethacin (25 mg capsules) first

Co-medication: Rescue analgesics were permitted during the treatment periods.

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events (after 1 week)

Indomethacin 50 mg first: n = 0

Indomethacin 25 mg first: n = 3

2. Number of any adverse events (after 1 week)

Indomethacin 50 mg first: n = 8

Indomethacin 25 mg first: n = 9

3. Number of adverse events per organ system (after 1 week)

Indomethacin 50 mg first: gastro-intestinal n = 5, neurological n = 8

Indomethacin 25 mg first: gastro-intestinal n = 9, cardiovascular n = 9

Notes Results are not included in the meta-analysis, because the number of patients in each treatment group
was not available. Available results are described in this table.

Only data on adverse events could be extracted, because other data was pooled from the first and sec-
ond treatment period.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "…the patients were randomized into two groups."

Probably done, but no further information provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Owing to the difference in appearance of the preparations, a double-dummy
technique was used."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No information provided on whether outcome assessor was blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No clear information provided on the number of dropouts. However, there
seem to be more withdrawals during treatment with indomethacin capsules in
comparison to the tablets.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Lehtinen 1984  (Continued)
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Other bias Unclear risk Crossover design, authors did not find any evidence for a cross-over effect. For
rescue analgesic in the washout period also aspirin was allowed; no indication
of the height of the dose and if this might have influenced the results.

Lehtinen 1984  (Continued)

 
 

Methods Design: RCT

Number of centres: 8

Treatment duration: 26 weeks

Flare design: No

Wash-out period: Yes (at least 48 hours)

Time point of assessments: BL, 2, 4, 6, 10, 14, 18, 22, 26 weeks

Participants Inclusion criteria: 1. Age 18 to 60; 2. Definitive diagnosis of AS for which clinical and radiographic cri-
teria include: a) pain and stiffness in the lumbar region for more than 3 months, b) major limitation of
motion in the lumbar spine in all three planes, c) pain and stiffness in the thoracic region for more than
3 months, d) limitation of chest expansion, e) night pain, f) history or evidence of iritis or its sequelae,
and g) bilateral sacroiliac disease on radiographic examination.

Exclusion criteria: A serious adverse event during the first week of treatment.

Classification: NA

Flurbiprofen (150 to 300 mg):

Number of participants: 30

Number of completers: 25

Age: NA

Male (%): 87

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Indomethacin (75 to 150 mg):

Number of participants: 27

Number of completers: 22

Age: NA

Male (%): 89

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Flurbiprofen (150 to 300 mg) vs Indomethacin (75 to 150 mg)

Lomen 1986 I 
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Co-medication: All patients were given a daily diary card to record consumption of any non-study
drugs.

Outcomes Extracted outcomes:

1. Pain on Likert scale (mean change after 26 weeks) (scale 0 to 6, higher is worse)

Flurbiprofen 150 to 300 mg: -1.9 (N = 24)

Indomethacin 75 to 150 mg: -1.8 (N = 21)

2. Withdrawals due to adverse events

3. Duration of morning stiffness (mean change after 26 weeks) (in hours, higher is worse)

Flurbiprofen 150 to 300 mg: -6.21 (N = 25)

Indomethacin 75 to 150 mg: -5.73 (N = 20)

4. Chest expansion (mean change after 26 weeks) (in cm, higher is better)

Flurbiprofen 150 to 300 mg: +0.86 (N = 25)

Indomethacin 75 to 150 mg: +1.40 (N = 21)

5. Occiput-to-wall distance (mean change after 26 weeks) (in cm, higher is worse)

Flurbiprofen 150 to 300 mg: -2.2 (N = 19)

Indomethacin 75 to 150 mg: -3.1 (N = 15)

6. Intermalleolar distance (mean change after 26 weeks) (in cm, higher is better)

Flurbiprofen 150 to 300 mg: -1.8 (N = 25)

Indomethacin 75 to 150 mg: -5.4 (N = 21)

7. Schober's test (mean change after 26 weeks) (in cm, higher is better)

Flurbiprofen 150 to 300 mg: +0.9 (N = 25)

Indomethacin 75 to 150 mg: +0.8 (N = 21)

8. Number of any adverse events

9. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, duration of morning stiffness, chest expansion,
occiput-to-wall distance, intermalleolar distance, Schober's test. Available results are described in this
table.

BL results were not available for any of the outcomes.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Assignment to one of the two treatment groups was in accordance with a
standardized randomization scheme."

Lomen 1986 I  (Continued)

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

81



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Allocation concealment
(selection bias)

Low risk "Treatment was double-blind, with patients receiving…in identically appear-
ing bottles with attached decoding labels."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Treatment was double-blind, with patients receiving…in identically appear-
ing bottles with attached decoding labels."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind", Comment: probably done, but no further information provided
on blinding of outcome assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "Patients were withdrawn before completing the first week if a serious ad-
verse event occurred." "If symptoms did not subside after this time, the pa-
tient was withdrawn." "Patients who had normal values at baseline on any
measure were excluded from the analyses." ; Comment: Several points in time
at which the authors withdrew patients (how many?) for reasons with a high
risk of attrition bias. Also unclear why some outcomes had less number of pa-
tients than those that completed the study.

Selective reporting (re-
porting bias)

Unclear risk Pain during the day was assessed (see methods section), but not reported (see
results section). All other outcomes that were assessed, were reported.

Other bias Low risk No other bias detected.

Lomen 1986 I  (Continued)

 
 

Methods Design: RCT

Number of centres: 11

Treatment duration: 26 weeks

Flare design: No

Wash-out period: Yes (at least 48 hours)

Time point of assessments: BL, 2, 4, 6, 10, 14, 18, 22, 26 weeks

Participants Inclusion criteria: 1. Age 18 to 60; 2. Definitive diagnosis of AS for which clinical and radiographic cri-
teria include: a) pain and stiffness in the lumbar region for more than 3 months, b) major limitation of
motion in the lumbar spine in all three planes, c) pain and stiffness in the thoracic region for more than
3 months, d) limitation of chest expansion, e) night pain, f) history or evidence of iritis or its sequelae,
and g) bilateral sacroiliac disease on radiographic examination.

Exclusion criteria: A serious adverse event or lack of efficacy during the first week of treatment.

Classification: NA

Flurbiprofen (200 to 300 mg):

Number of participants: 43

Number of completers: 29

Age: NA

Male (%): 95

Symptom duration: NA

Lomen 1986 P 
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Disease duration: NA

HLA-B27 positive (%): NA

Phenylbutazone (300 to 500 mg):

Number of participants: 42

Number of completers: 32

Age: NA

Male (%): 86

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Flurbiprofen (200 to 300 mg) vs Phenylbutazone (300 to 500 mg)

Co-medication: All patients were given a daily diary card to record consumption of any non-study
drugs.

Outcomes Extracted outcomes:

1. Pain on Likert scale (mean change after 26 weeks) (scale 0 to 6, higher is worse)

Flurbiprofen 200 to 300 mg: -1.5 (N = 27)

Indomethacin 300 to 500 mg: -1.8 (N = 31)

2. Withdrawals due to adverse events

3. Duration of morning stiffness (mean change after 26 weeks) (in hours, higher is worse)

Flurbiprofen 200 to 300 mg: -2.31 (N = 27)

Indomethacin 300 to 500 mg: -3.12 (N = 31)

4. Chest expansion (mean change after 26 weeks) (in cm, higher is better)

Flurbiprofen 200 to 300 mg: +0.80 (N = 26)

Indomethacin 300 to 500 mg: +1.06 (N = 31)

5. Occiput-to-wall distance (mean change after 26 weeks) (in cm, higher is worse)

Flurbiprofen 200 to 300 mg: -1.6 (N = 17)

Indomethacin 300 to 500 mg: -0.6 (N = 14)

6. Intermalleolar distance (mean change after 26 weeks) (in cm, higher is better)

Flurbiprofen 200 to 300 mg: -6.1 (N = 28)

Indomethacin 300 to 500 mg: -10.0 (N = 31)

7. Schober's test (mean change after 26 weeks) (in cm, higher is better)

Flurbiprofen 200 to 300 mg: +1.7 (N = 28)

Indomethacin 300 to 500 mg: +1.0 (N = 31)

8. Number of any adverse events
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9. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, duration of morning stiffness, chest expansion,
occiput-to-wall distance, intermalleolar distance, Schober's test. Available results are described in this
table.

BL results were not available for any of the outcomes.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Assignment to flurbiprofen or phenylbutazone treatment groups was in ac-
cordance with a standardized randomization scheme..."

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "treatment was double-blind."

Probably done, but no further information provided on blinding of partici-
pants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "treatment was double-blind."

Probably done, but no further information provided on blinding of outcome
assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "The study was stopped before completion of the first week if serious adverse
reactions occurred, or after completion of the first week if a lack of efficacy
could be definitively determined." "If, after two weeks of treatment with the
low-dose escalation package or after one week of treatment with the high-
dose escalation package, symptoms did not subside, the patient was with-
drawn from the study." "Patients with normal values at baseline on any mea-
sure were excluded from the analysis of that measure."

Several points in time at which the authors withdrew patients (how many?) for
reasons with a high risk of attrition bias. Also unclear why some outcomes had
less number of patients than those that completed the study.

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias detected.

Lomen 1986 P  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 6 weeks

Flare design: Yes

Wash-out period: No
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Time point of assessments: BL, 2, 4, 6 weeks

Participants Inclusion criteria: 1. At least two Rome clinical criteria of the disease; 2. Abnormal or ankylosed
sacroiliac joints by radiographic criteria; 3. Suffering an exacerbation of their disease, defined as a clear
increase in spinal or sacroiliac pain and one or more of the following: a) muscle spasm in the back, b)
decreased range of motion of some part of the spine, c) elevation of the ESR.

Exclusion criteria: 1. Age below 19 years; 2. Involvement of more than two peripheral joints not includ-
ing the shoulders or hips; 3. Probability of pregnancy during the trial; 4. Hypersensitivity to the exper-
imental drugs; 5. Other rheumatoid variants, positive rheumatoid factor or serious concomitant dis-
eases.

Classification: Rome criteria

Flurbiprofen (150 to 200 mg):

Number of participants: 12

Number of completers: 9

Age: NA

Male (%): 75

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): "HLA-B27 antigen was tested in 8 patients and only one was negative"

Phenylbutazone (300 to 400 mg):

Number of participants: 15

Number of completers: 13

Age: NA

Male (%): 80

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): "HLA-B27 antigen was tested in 8 patients and only one was negative"

Interventions Flurbiprofen (150 to 200 mg) vs Phenylbutazone (300 to 400 mg)

Co-medication: Co-medication was allowed, but the use of any other analgesia or anti-inflammatory
drug was discouraged.

Outcomes Extracted outcomes:

1. Pain on Likert scale (BL, mean change after 6 weeks) (scale 0 to 4, higher is worse)

Flurbiprofen 150 to 200 mg: 2.3 (N = 12), -0.8 (N = 9) (P < 0.05 versus BL)

Phenylbutazone 300 to 400 mg: 1.9 (N = 15), -0.7 (N = 13) (P < 0.05 versus BL)

2. Withdrawals due to adverse events

3. Duration of morning stiffness (BL, mean change after 6 weeks) (in hours, higher is worse)

Flurbiprofen 150 to 200 mg: 4.6 (N = 12), -4.3 (N = 9) (P = not significant versus BL)

Phenylbutazone 300 to 400 mg: 1.2 (N = 15), +0.5 (N = 13) (P = not significant versus BL)

Mena 1977  (Continued)
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4. ESR (BL, mean change after 6 weeks) (in mm/hr, higher is worse)

Flurbiprofen 150 to 200 mg: 24.0 (N = 12), +5.6 (N = 9) (P = not significant versus BL)

Phenylbutazone 300 to 400 mg: 28.0 (N = 15), -6.7 (N = 13) (P < 0.05 versus BL)

5. Chest expansion (BL, mean change after 6 weeks) (in cm, higher is better)

Flurbiprofen 150 to 200 mg: 2.5 (N = 12), +0.5 (N = 9) (P < 0.05 versus BL)

Phenylbutazone 300 to 400 mg: 3.2 (N = 15), +0.1 (N = 13) (P = not significant versus BL)

6. Occiput-to-wall distance (BL, mean change after 6 weeks) (in cm, higher is worse)

Flurbiprofen 150 to 200 mg: 7.6 (N = 12), -1.1 (N = 9) (P < 0.05 versus BL)

Phenylbutazone 300 to 400 mg: 6.6 (N = 15), -1.4 (N = 13) (P < 0.02 versus BL)

7. Schober's test (BL, mean change after 6 weeks) (in cm, higher is better)

Flurbiprofen 150 to 200 mg: 12.3 (N = 12), +0.0 (N = 9) (P = not significant versus BL)

Phenylbutazone 300 to 400 mg: 12.6 (N = 15), +0.5 (N = 13) (P < 0.05 versus BL)

8. Number of any adverse events

9. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: pain on Likert scale, duration of morning stiffness, ESR, occiput-to-
wall distance, Schober's test. Available results are described in this table.

Funding source: The Upjohn Company provided a grant to support this study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Twelve patients were randomly assigned to a flurbiprofen group and 15 to a
phenylbutazone group."

No information was provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The drugs were available in a blister package. Each blister contained one 50
mg tablet of flurbiprofen or one 100 mg tablet of phenylbutazone and a place-
bo tablet identical to the other drug."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "The contents of the tablets were not known to the patient or the investiga-
tor."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition is equal and low (< 25%) in both groups.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods were reported.
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Other bias Low risk No other bias was detected.

Mena 1977  (Continued)

 
 

Methods Design: Cross-over study

Number of centres: NA

Treatment duration: each treatment period was 6 weeks

Flare design: No

Wash-out period: No

Time point of assessments: BL, 1, 2, 3, 4, 5, 6 weeks

Participants Inclusion criteria: None reported.

Exclusion criteria: 1. Severe damage to the liver parenchyma or decreased kidney functioning; 2. His-
tory of peptic ulcer; 3. Pregnancy.

Classification: NA

Ketoprofen (2 times 150 mg):

Number of participants: 20

Number of completers: NA

Ketoprofen (3 times 100 mg):

Number of participants: 19

Number of completers: NA

All participants:

Age (mean): 42.7

Male (%): 95

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Ketoprofen (2 times 150 mg) vs Ketoprofen (3 times 100 mg)

Co-medication: No other anti-inflammatory drugs were allowed.

Outcomes Extracted outcomes: None

Notes The study was not included in the meta-analysis, because no outcomes could be extracted. The out-
comes pain on Likert scale, chest expansion and Schober's test were presented, but these data could
not be used due to presentation in graphs from which the data could not be extracted.

The authors state that they only used and reported the data from the first part of the cross-over study,
because they could not exclude a cross-over effect in the second part of the cross-over.

Funding source: Not reported
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information is provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Als behandlung A erhielten die Patienten morgens und abends je 1 kapsel mit
150mg Ketoprofen und mittags 1 Placebokapsel…"

Patients were blinded from their allocated treatment and received a placebo
capsule.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "In a randomized, double-blind cross-over study…"

No further information is provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome data from the first part of the cross-over study was available from all
participants.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Unclear risk Unable to detect other causes of bias due to the way the data is presented.

Muller-Fassbender 1985  (Continued)

 
 

Methods Design: RCT

Number of centres: 9

Treatment duration: 12 weeks

Flare design: No

Wash-out period: Yes (1 week)

Time point of assessments: BL, 4, 8, 12 weeks

Participants Inclusion criteria: 1. Between 18 and 80 years of age, with Bechterew syndrome; 2. Disease duration of
more than six months.

Exclusion criteria: None reported.

Classification: NA

Naproxen (1000 mg):

Number of participants: 21

Number of completers: NA

Age (mean (SE)): 41.5 (2.3)

Male (%): 57

Myklebust 1986 
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Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Piroxicam (20 mg):

Number of participants: 16

Number of completers: NA

Age (mean (SE)): 41.7 (4.0)

Male (%): 63

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Naproxen (1000 mg) vs Piroxicam (20 mg)

Co-medication: Antimalarial drugs, penicillamines or gold were allowed if treatment had lasted more
than 6 months, as well as low dose corticosteroids.

Outcomes Extracted outcomes:

1. Pain on VAS

2. Duration of morning stiffness (BL (median ± IQR), post-treatment after 12 weeks (median ± IQR)) (in
minutes, higher is worse)

Naproxen 1000 mg: 210 ± 120 to 300 (N = 19), 90 ± 30 to 150 (N = 19)

Piroxicam 20 mg: 120 ± 60 to 180 (N = 16), 60 ± 15 to 172.5 (N = 16)

3. Chest expansion (BL (± SE), percentage change after 12 weeks (± SE)) (in cm, higher is better)

Naproxen 1000 mg: 4.9 ± 0.6 (N = 19), +28.8% ± 8.9% (N = 19)

Piroxicam 20 mg: 4.1 ± 0.4 (N = 16), +22.2% ± 7.9% (N = 16)

4. Schober's test (BL (± SE)), percentage change after 12 weeks (± SE)) (in cm, higher is better)

Naproxen 1000 mg: 3.0 ± 0.2 (N = 19), +13.1% ± 8.9% (N = 19)

Piroxicam 20 mg: 2.6 ± 0.2 (N = 16), +59.2% ± 34.7% (N = 16)

Notes Outcomes that were not included in the meta-analysis, because they could not be extracted due to the
presentation of these outcomes: duration of morning stiffness, chest expansion, Schober's test. Avail-
able results are described in this table.

Adverse events were not reported separately for patients with rheumatoid arthritis and AS, and could
therefore not be used.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Unclear risk No information was provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk A double dummy technique was used for adequate blinding of participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No further information provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Overall dropout rates are low (n = 12, 11%) and mainly concerned participants
with RA.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Unclear risk BL characteristics imbalance cannot be determined. No information is provid-
ed on the statistical methods that were used.

Myklebust 1986  (Continued)

 
 

Methods Design: RCT

Number of centres: 1

Treatment duration: 4 weeks

Flare design: No

Wash-out period: Yes (7 days no anti-inflammatory/analgesic medication)

Time point of assessments: Start of wash-out, BL, 7, 14, 28 days

Participants Inclusion criteria: 1. Radiographic evidence of sacroiliitis and clinically active disease; 2. Demonstrat-
ed spinal pain; 3. Decreased range of motion of some part of the spine; 4. Increased ESR.

Exclusion criteria: 1. Hepatic, renal, or gastric disease; 2. Previous intolerance to indomethacin.

Classification: NA

Diclofenac (150 mg):

Number of participants: 31

Number of completers: 30

Age (mean): 37 (range 26 to 58)

Male (%): 97

Symptom duration: NA

Disease duration: 32% 1 to 5 years, and 68% > 5 years

Nahir 1980 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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HLA-B27 positive (%): 77

Sulindac (600 mg):

Number of participants: 31

Number of completers: 31

Age (mean): 37 (range 20 to 57)

Male (%): 97

Symptom duration: NA

Disease duration: 42% 1-5 years, and 58% > 5 years

HLA-B27 positive (%): 90

Interventions Diclofenac (150 mg) vs Sulindac (600 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

1. Pain on VAS

2. Withdrawals due to adverse events

3. Duration of morning stiffness

4. Severity of morning stiffness

5. Chest expansion

6. Schober's test

7. Number of any adverse events

8. Number of serious adverse events

Notes Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "…the patients were randomly assigned to diclofenac … or sulindac…"

No information is provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "…the patients were randomly assigned to diclofenac 50 mg thrice daily plus
sulindac placebo twice daily or sulindac 200 mg thrice daily plus diclofenac
placebo thrice daily."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "A double-blind between-patient comparison…"

No further information is provided on the blinding of outcome assessors

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome data is available for > 95% of the study participants.

Nahir 1980  (Continued)
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Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Low risk No other bias was detected.

Nahir 1980  (Continued)

 
 

Methods Design: RCT

Number of centres: 1

Treatment duration: 3 weeks

Flare design: No

Wash-out period: Yes (3 to 4 days)

Time point of assessments: BL, 7, 14, 21 days

Participants Inclusion criteria: Definite diagnosis of AS.

Exclusion criteria: 1. Previously known renal, liver or gastrointestinal disorders; 2. Intolerance to in-
domethacin.

Classification: NA

Proquazone (900 mg):

Number of participants: 16

Number of completers: NA

Age: NA

Male (%): 88

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Proquazone (900 mg):

Number of participants: 14

Number of completers: NA

Age: NA

Male (%): 100

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Proquazone (900 mg) vs Indomethacin (75 mg)

Co-medication: "An additional fourth capsule was taken 55 times (average 3.4 capsules/patient) in the
proquazone group and 42 times (average 3.0 capsules/patient) in the indomethacin group."

Nissilä 1978a 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

92



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. Number of any adverse events

3. Number of adverse events per organ system

Notes Two separate studies (Nissilä 1978a; Nissilä 1978b) were reported in one paper.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information is provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The capsules used were identical in appearance."

Study participants were adequately blinded to their allocated treatment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "two separate 3-week clinical, double-blind, randomized studies…"

No further information is provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "A total of 56 patients out of 60 completed the study." Dropouts were low in
both groups of both studies and equally distributed among all groups.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Unclear risk "There was no significant difference between the groups regarding age, and
duration of severity of the disease."

No BL characteristics reported in the article, so BL characteristics imbalance
cannot be determined other than this.

Nissilä 1978a  (Continued)

 
 

Methods Design: RCT

Number of centres: 1

Treatment duration: 3 weeks

Flare design: No

Wash-out period: Yes (3 to 4 days)

Time point of assessments: BL, 7, 14, 21 days

Participants Inclusion criteria: Definite diagnosis of AS.
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Exclusion criteria: 1. Previously known renal, liver or gastrointestinal disorders; 2. Intolerance to in-
domethacin.

Classification: NA

Proquazone (900 mg):

Number of participants: 15

Number of completers: NA

Age: NA

Male (%): 93

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Proquazone (900 mg):

Number of participants: 15

Number of completers: NA

Age: NA

Male (%): 93

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Proquazone (900 mg) vs Indomethacin (75 mg)

Co-medication: "An additional fourth capsule was taken 65 times (average 4.3 capsules/patient) in the
proquazone group and 47 times (average 3.1 capsules/patient) in the indomethacin group."

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. Number of any adverse events

3. Number of adverse events per organ system

Notes Two separate studies (Nissilä 1978a; Nissilä 1978b) were reported in one paper.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information is provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Nissilä 1978b  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The capsules used were identical in appearance."

Study participants were adequately blinded to their allocated treatment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "two separate 3-week clinical, double-blind, randomized studies…"

No further information is provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "A total of 56 patients out of 60 completed the study."

Dropouts were low in both groups of both studies and equally distributed
among all groups.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Unclear risk "There was no significant difference between the groups regarding age, and
duration of severity of the disease."

No BL characteristics reported in the article, so BL characteristics imbalance
cannot be determined other than this.

Nissilä 1978b  (Continued)

 
 

Methods Design: RCT

Number of centres: 2

Treatment duration: 3 months

Flare design: No

Wash-out period: Yes (with Paracetamol as escape)

Time point of assessments: BL, 1, 2, 3 months

Participants Inclusion criteria: 1. Over sixteen years of age; 2. Satisfied the Rome criteria for AS

Exclusion criteria: 1. Pregnant; 2. Receiving concomitant treatment with hydantoins or
sulphonamides; 3. Receiving prednisolone in excess of 7.5 mg daily; 4. History of indomethacin intoler-
ance; 5. Renal or hepatic impairment.

Classification: Rome criteria

Nabumetone (2000 mg):

Number of participants: 23

Number of completers: 14

Age (mean): 40

Male (%): 87

Symptom duration: NA

Disease duration (mean): 13.7 years

HLA-B27 positive (%): NA

Palferman 1991 
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Indomethacin (150 mg):

Number of participants: 19

Number of completers: 10

Age (mean): 40

Male (%): 58

Symptom duration: NA

Disease duration (mean): 14.64 years

HLA-B27 positive (%): NA

Interventions Nabumetone (2000 mg) vs Indomethacin (150 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. Chest expansion

3. Tragus-to-wall distance

4. Schober's test

5. Number of any adverse events

Notes Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "…they were randomised to one of the two groups..."

No information was provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "…to one of the two groups and treatment started with either indomethacin
50 mg tds or nabumetone 1 g bd."

No actions were undertaken to blind participants from their allocated treat-
ment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "If a patient withdrew from the study prior to month three, the data from the
last assessment was used." "Eighteen patients withdrew early, that is, before
the three month assessment…"

Although actions were undertaken to impute for missing data, the level of
missing data was considerable in both groups.

Selective reporting (re-
porting bias)

High risk Spinal pain (on a 0 to 3 graded scale) was measured but not reported in the re-
sults.

Palferman 1991  (Continued)
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Other bias High risk There was some BL imbalance that was not adjusted for in the analyses.

Palferman 1991  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 12 weeks

Flare design: No

Wash-out period: No

Time point of assessments: BL, 15 days, 4, 8, 12 weeks

Participants Inclusion criteria: Definite AS, defined as grade 2/3/4 of sacroiliitis confirmed on X-ray and at least 2 of
the following: a) lumbar or dorsal/lumbar junction pain and stiffness of over 3 months' duration, b) ma-
jor limitation of motion of the lumbar spine in three directions (flexion/extension, lateral bending, ro-
tation), c) pain and stiffness in thoracic region of over 3 months' duration, d) limited chest expansion,
e) nocturnal pain with morning predominance and/or morning stiffness and/or pain in one or both but-
tocks.

Exclusion criteria: 1. Other arthropathies, cardiovascular, neoplastic, gastro-intestinal, or renal dis-
eases; 2. Treated with drugs that could interfere with study drugs; 3. Women pregnant or lactating or
receiving hormonal contraception; 4. Patients who in the eyes of the investigators would be unable to
comply fully with the trial requirements.

Classification: NA

Aceclofenac (100 mg):

Number of participants: 60

Number of completers: 47

Age (mean (SD)): 39.10 (7.93)

Male (%): 50

Symptom duration: NA

Disease duration (mean (SD)): 89.77 (74.22) months

HLA-B27 positive (%): NA

Naproxen (500 mg):

Number of participants: 66

Number of completers: 57

Age (mean (SD)): 38.50 (8.94)

Male (%): 57

Symptom duration: NA

Disease duration (mean (SD)): 85.82 (85.39) months

HLA-B27 positive (%): NA

Pasero 1994 
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Interventions Aceclofenac (100 mg) vs Naproxen (500 mg)

Co-medication: NA

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. Schober's test

3. Number of any adverse events

4. Number of adverse events per organ system

Notes The outcome pain on VAS was also presented, but these data could not be used due to presentation in
a graph from which the data could not be extracted.
Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Sixty-three patients were randomized to receive treatment with…"

Probably done, but no further information was provided.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of participants.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information was provided on
blinding of outcome assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Number of dropouts is low and equal in both groups (21.7% (13 patients) in
the aceclofenac group and 13.6% (9 patients) in the naproxen group withdrew
from the study (1 patient in the naproxen group because of improvement in
symptoms)).

Selective reporting (re-
porting bias)

Low risk All pre-specified outcomes according to the methods section, are reported in
the results section.

Other bias Low risk No other bias was detected.

Pasero 1994  (Continued)

 
 

Methods Prospective cohort study, see Table 1.

Participants -

Interventions -

Outcomes Results not included in meta-analysis, but described in the text (Effects of interventions).

Poddubnyy 2012 
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Notes -
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Methods Design: RCT

Number of centres: NA

Treatment duration: 6 months

Flare design: No

Wash-out period: No

Time point of assessments: BL, 1, 2, 3, 4, 5, 6 months

Participants Inclusion criteria: Diagnosis of AS verified clinically and radiographically.

Exclusion criteria: None reported.

Classification: NA

Tolfenamic acid (600 mg):

Number of participants: 25

Number of completers: 24

Age (mean (SD)): 38.6 (2.7)

Male (%): 84

Symptom duration: NA

Disease duration (mean (SD)): 13.9 (2.4) years

HLA-B27 positive (%): 100

Indomethacin (75 mg):

Number of participants: 25

Number of completers: 21

Age (mean (SD)): 35.6 (2.7)

Male (%): 88

Symptom duration: NA

Disease duration (mean (SD)): 10.4 (2.1) years

HLA-B27 positive (%): 100

Interventions Tolfenamic acid (600 mg) vs Indomethacin (75 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

Rejholec 1980 
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Notes The outcomes pain on Likert scale, ESR, chest expansion and Schober's test were also presented, but
these data could not be used due to presentation in graphs from which the data could not be extracted.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The patients were sequentially given a study number; each study number had
previously been assigned to either the tolfenamic acid or the indomethacin
group by a person not directly involved in the trial, using a table of random
numbers."

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The drugs were administered in gelatin capsules of identical appearance."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Four patients receiving indomethacin interrupted the 6-month trial… In the
tolfenamic acid group there was 1 discontinuation…"

Outcome data is most likely available for > 84% of the study participants.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Low risk No other bias was detected.

Rejholec 1980  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 6 weeks

Flare design: No

Wash-out period: Yes (1 week, no analgesic)

Time point of assessments: BL, 2, 6 weeks

Participants Inclusion criteria: 1. Over 18 years of age; 2. Presence of at least two of the following: a) lumbar or dor-
so-lumbar pain and stiffness of more than 3 months' duration, b) severe limitation of motion of the
lumbar spine in three directions (flexion-extension, lateral flexion and rotation), c) pain and stiffness
of the thoracic region of more than 3 months' duration, d) limitation of thoracic expansion (generally
between 2 and 5 cm), e) night pain and morning stiffness of the gluteal regions; 3. Bilateral sacroiliitis
(grades 2 or 3, according to radiological criteria); 4. Positive HLA-B27 antigen; 5. Muscular contraction
of the dorso-lumbar region with limitation of motion of any segment of the vertebral column.

Santo 1988 
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Exclusion criteria: 1. Receiving anti-coagulant therapy; 2. Pregnant women or those who might be-
come pregnant during the study; 3. Allergic to aspirin or other NSAIDs; 4. Patients with gastro-intesti-
nal, infectious, cardiac, or malignant diseases; 5. Patients with hepatic or renal impairment.

Classification: NA

Oxaprozin (1200 mg):

Number of participants: 20

Number of completers: 15

Age (mean (SD)): 36.6 (6.75)

Male (%): 75

Symptom duration: NA

Disease duration (mean (SD)): 11.2 (6.90) years

HLA-B27 positive (%): 100

Diclofenac (100 mg):

Number of participants: 20

Number of completers: 15

Age (mean (SD)): 41.8 (13.04)

Male (%): 75

Symptom duration: NA

Disease duration (mean (SD)): 11.1 (9.78) years

HLA-B27 positive (%): 100

Interventions Oxaprozin (1200 mg) vs Diclofenac (100 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

1. Pain on VAS

2. Withdrawals due to adverse events

3. Duration of morning stiffness

4. ESR

5. Chest expansion

6. Schober's test

7. Number of any adverse events

8. Number of adverse events per organ system

Notes Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "The study was open, with patients assigned randomly to two groups of 20 pa-
tients each." No information provided on sequence generation.

Santo 1988  (Continued)
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Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No actions were undertaken to blind participants for their allocated treat-
ment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "Of the 40 patients enrolled, 30 (15 in each treatment group) completed the
clinical trial."

Level of dropout is considerable (25%) in both groups. No actions were under-
taken to impute in case of missing data.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Low risk No other bias was detected.

Santo 1988  (Continued)

 
 

Methods Design: RCT

Number of centres: NA

Treatment duration: 12 weeks

Flare design: Yes

Wash-out period: Yes (3 days, NSAIDs ceased)

Time point of assessments: BL, 2, 4, 6, 8, 12 weeks

Participants Inclusion criteria: 1. Age between 16 and 65 years; 2. Diagnosis of definite or probable AS according to
the New York criteria.

Exclusion criteria: 1. Spinal arthritis showing active peripheral manifestations (articular or not); 2.
Spinal arthritis secondary to an intestinal lesion or Behcet's syndrome; 3. Disc lesions in spinal arthri-
tis; 4. Known intolerance to other NSAIDs; 5. Current treatment with anticoagulants; 6. Patients treated
within the previous 2 months with radiotherapy, thorium, gold, immunosuppressives or steroids.

Classification: New York criteria

Tenoxicam (20 mg):

Number of participants: 12

Number of completers: 6

Age (mean): 42

Male (%): 100

Symptom duration: NA

Disease duration (mean): 9 years

Schwarzer 1990 
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HLA-B27 positive (%): NA

Diclofenac (50 mg):

Number of participants: 12

Number of completers: 8

Age (mean): 40

Male (%): 75

Symptom duration: NA

Disease duration (mean): 7 years

HLA-B27 positive (%): NA

Interventions Tenoxicam (20 mg) vs Diclofenac (50 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

1. Withdrawals due to adverse events

2. Schober's test

3. Number of any adverse events

4. Number of serious adverse events

Notes Funding source: Roche Products Pty. Limited, Dee Why, NSW Australia sponsored this study.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Twenty-four patients were randomly allocated to the two treatments, 12 to
each group."

No information was provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No actions were undertaken to blind participants for their allocated treat-
ment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information was provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "Six of the 12 patients receiving tenoxicam withdrew from the study… .Four of
the 12 patients receiving diclofenac withdrew from the study…"

High level of withdrawals from the study from groups that were already very
small at the start of the study.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Schwarzer 1990  (Continued)
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Other bias Low risk No other bias was detected.

Schwarzer 1990  (Continued)

 
 

Methods Design: RCT

Number of centres: 47

Treatment duration: 12 weeks

Flare design: Yes

Wash-out period: Yes (2 to 14 days)

Time point of assessments: BL, 1, 2, 6, 12 weeks

Participants Inclusion criteria: 1. Age 18 to 75 years; 2. Confirmed diagnosis of AS; 3. The presence of axial involve-
ment; 4. No peripheral involvement; 5. The need for daily treatment with NSAIDs.

Exclusion criteria: 1. Present or previous episodes of inflammatory bowel disease; 2. A history of upper
gastrointestinal ulcers within the previous year and confirmed by endoscopy.

Classification: modified New York criteria

Celecoxib (200 mg):

Number of participants: 153

Number of completers: 128

Age (mean): 44.9

Male (%): 69

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Celecoxib (400 mg):

Number of participants: 150

Number of completers: 122

Age (mean): 46.2

Male (%): 69

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Diclofenac (75 mg):

Number of participants: 155

Number of completers: 131

Age (mean): 43.4

Sieper 2008 
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Male (%): 70

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Celecoxib (200 mg) vs Celecoxib (400 mg) vs Diclofenac (75 mg)

Co-medication: DMARDs in stable dosage, prednisolone < 10 mg/day, proton pump inhibitors.

Outcomes Extracted outcomes:

1. Pain on VAS

2. Withdrawals due to adverse events

3. BASDAI

4. Patient's global assessment of disease activity

5. CRP

6. ASAS 20

7. BASFI

8. BASMI

9. Number of any adverse events

10.Number of serious adverse events

11.Number of adverse events per organ system

Notes In comparison 5 (COX-2 vs traditional NSAID) we chose to present data from Celecoxib 400 mg instead
of Celecoxib 200 mg (see Measures of treatment effect for rationale).

Funding source: This study was sponsored by Pfizer Pharma GmbH, Germany.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "At baseline, eligible subjects were randomly assigned (ratio 1:1:1) to dou-
ble-dummy study medication…"

No information provided on sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "...to double-dummy study medication (capsules of celecoxib, diclofenac, and
matching placebo)…"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "… multicentre, randomised, controlled, double-blind study…"

Outcomes assessed by self-report. Participants were blinded to their treat-
ment.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome data is available for > 80% of all study participants. Last observation
carried forward approach was used for the 'full analysis set'.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods were reported.

Sieper 2008  (Continued)
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Other bias Low risk No other bias was detected.

Sieper 2008  (Continued)

 
 

Methods Design: Cross-over study

Number of centres: 1

Treatment duration: each treatment period was 4 weeks

Flare design: No

Wash-out period: No

Time pointof assessments: BL, 4, 8 weeks

Participants Inclusion criteria: 1. X-ray evidence of involvement of sacroiliac joints, small joints of the hand were
not involved; 2. Chest expansion had to be limited and morning stiffness present; 3. Latex test had to be
negative; 4. Serum uric acid level not be in excess of 6.5 mg/100 mL; 5. Raised ESR.

Exclusion criteria: None reported.

Classification: NA

Phenylbutazone (300 mg):

Number of participants: 7

Number of completers: 6

Flufenamic acid (600 mg):

Number of participants: 7

Number of completers: 7

All participants:

Age (mean): males 35, females 51

Male (%): 79

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Phenylbutazone (300 mg) vs Flufenamic acid (600 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

1. Pain on Likert scale

2. Withdrawals due to adverse events

Notes For the outcome pain on Likert scale individual patient data that were presented in the paper were
combined for the meta-analysis to a mean and SD.Funding source: Not reported

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "… and the order of administration was randomized."

No information on sequence generation was provided.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "Matched capsules containing flufenamic acid 100 mg and phenylbutazone 50
mg were administered at the rate of six capsules per day."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information was provided on blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The number of missing observations were low (extracted from table 1).

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods were reported in the results.

Other bias High risk No information provided how statistical analyses were performed. Unable to
determine BL characteristics imbalance.

Simpson 1966  (Continued)

 
 

Methods Design: Cross-over study

Number of centres: 13

Treatment duration: each treatment period was 4 weeks

Flare design: No

Wash-out period: 7 days (placebo was given)

Time point of assessments: BL, 5, 6, 10 weeks

Participants Inclusion criteria: 1. Patients of both sexes ages 18 to 70 years suffering from classical or definite AS; 2.
Active disease requiring treatment with NSAIDs.

Exclusion criteria: 1. A history of primary disease of less than 6 months duration; 2. AS associated with
psoriasis; 3. Systemically or intra-articularly administered corticosteroids in the preceding 3 months, or
anticipated corticosteroid requirement during the course of the trial; 4. Pregnancy, lactating mothers;
5. Blood, liver or renal abnormalities unrelated to the primary disease; 6. Peptic ulceration or severe
dyspepsia in preceding 12 months; 7. Known hypersensitivity to NSAID.

Classification: American Rheumatism Association

Piroxicam (20 mg):

Number of participants: NA

Number of completers: NA

Sydnes 1981 
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Age (mean (SD)): NA

Male (%): NA

Symptom duration: NA

Disease duration (mean (SD)): NA

HLA-B27 positive (%): NA

Indomethacin (75 mg):

Number of participants: NA

Number of completers: NA

Age (mean (SD)): NA

Male (%): NA

Symptom duration: NA

Disease duration (mean (SD)): NA

HLA-B27 positive (%): NA

All participants:

Number of participants: 93

Number of completers: 87

Interventions Piroxicam (20 mg) vs Indomethacin (75 mg)

Co-medication: Paracetamol

Outcomes Extracted outcomes:

1. Pain on VAS (BL (± SE), post-treatment after 4 weeks (± SE)) (scale 0 to 10, higher is worse)

Piroxicam 20 mg: 5.0 ± 0.4, 3.2 ± 0.4

Indomethacin 75 mg: 5.0 ± 0.3, 3.8 ± 0.4

2. Patient's global assessment of disease activity (BL (± SE), post-treatment after 4 weeks (± SE)) (scale
1 to 5, higher is worse)

Piroxicam 20 mg: 3.3 ± 0.1, 2.3 ± 0.1

Indomethacin 75 mg: 3.3 ± 0.1, 2.6 ± 0.1

3. Peripheral joint pain (BASDAI) (BL (± SE), post-treatment after 4 weeks (± SE)) (scale 1 to 5, higher is
worse)

Piroxicam 20 mg: 3.6 ± 0.5, 2.5 ± 0.4

Indomethacin 75 mg: 3.7 ± 0.3, 3.2 ± 0.4

4. Duration of morning stiffness (BASDAI) (BL (± SE), post-treatment after 4 weeks (± SE)) (in hours,
higher is worse)

Piroxicam 20 mg: 2.1 ± 0.3, 1.2 ± 0.3

Indomethacin 75 mg: 2.2 ± 0.2, 1.7 ± 0.2

5. Chest expansion (BL (± SE), post-treatment after 4 weeks (± SE)) (in cm, higher is better)

Sydnes 1981  (Continued)
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Piroxicam 20 mg: 4.2 ± 0.3, 4.7 ± 0.4

Indomethacin 75 mg: 4.4 ± 0.3, 4.7 ± 0.3

6. Schober's test (BL (± SE), post-treatment after 4 weeks (± SE)) (in cm, higher is better)

Piroxicam 20 mg: 2.6 ± 0.3, 2.9 ± 0.3

Indomethacin 75 mg: 2.2 ± 0.3, 2.6 ± 0.3

Notes No BL characteristics reported for this trial.

Results are not included in the meta-analysis, because the number of patients in each treatment group
was not available. Available results are described in this table.

Only results of first part of cross-over trial are presented.

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "..and the order in which the drugs were given was randomised with a restric-
tion to ensure a balance between treatments and orders."

No information provided on method of sequence generation.

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "The double-blind design was maintained by supplementing two placebo
tablets daily during the peroxicam period."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "Patients attended for assessment after one, five, six and ten weeks, as far as
possible at the same hour of the day, and were seen by the same observer on
each occasion."

No further information is provided on the blinding of outcome assessors.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "A total of 93 patients were included in the trial. Treatment was terminated in
6 patients for various reasons."

Outcome data was available from a large proportion of the participants (94%).

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods are reported.

Other bias Unclear risk "piroxicam had a certain carry-over effect as parameters did not reach base-
line values after the wash-out period. By contrast, corresponding values after
indomethacin deteriorated to below pre-treatment values."

Carry-over effect not relevant for the results extracted from this study because
we only extracted data before cross-over. Limited BL characteristics available
to determine any BL imbalance. 
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Methods Design: RCT

Number of centres: 4

Treatment duration: 12 weeks and 9 months open extension

Flare design: Yes

Wash-out period: Yes (up to 7 days, placebo was provided)

Time point of assessments: BL, 1, 2, 3, 7, 12, 9 months

Participants Inclusion criteria: 1. Between 18 and 65 years; 2. Active disease as evidenced by spinal or sacroiliac
pain, or both, and one or more of the following: a) muscle spasm in the back, b) decreased range of mo-
tion of some part of the spine, c) increased sedimentation rate.

Exclusion criteria: 1. Patients with other arthropathies or diseases closely related to AS, such as pso-
riatic spondylitis or spondylitis associated with inflammatory bowel disease; 2. Patients with active
hematological, gastrointestinal, renal or hepatic disease and pregnant or nursing women.

Classification: New York criteria

Piroxicam (10 to 20 mg):

Number of participants: 28

Number of completers: 23

Age (mean (SD)): 35.6 (1.3)

Male (%): 75

Symptom duration: NA

Disease duration (mean (SD)): 8.8 (1.4) years

HLA-B27 positive (%): 79

Indomethacin (75 to 125 mg):

Number of participants: 27

Number of completers: 23

Age (mean (SD)): 34.0 (1.8)

Male (%): 74

Symptom duration: NA

Disease duration (mean (SD)): 9.7 (1.7) years

HLA-B27 positive (%): 81

Interventions Piroxicam (10 to 20 mg) vs Indomethacin (75 to 125 mg)

Co-medication: Not reported

Outcomes Extracted outcomes:

Twelve-weeks results (included in meta-analysis):

1. Pain on VAS

2. Withdrawals due to adverse events

3. ESR

Tannenbaum 1984 
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4. Chest expansion

5. Occiput-to-wall distance

6. Schober's test

7. Number of any adverse events

8. Number of adverse events per organ system

Nine months open extension results (not included in meta-analysis)

Results were only described in the text.

"This resulted in 27 piroxicam and 21 indomethacin treated subjects being followed for efficacy and
safety for a prolonged period of up to 9 months. Efficacy was maintained in both treatment groups, but
3 patients experienced side effects (depression, constipation, and GI and CNS intolerance), which ne-
cessitated discontinuation of piroxicam therapy."

Notes For Analysis 4.2 the SD was imputed from the BL (for rationale see Dealing with missing data).

Funding source: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "The treatment distribution was randomized…"

No information was provided on sequence generation

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "since the two drugs were not identical in appearance, the double-dummy
technique was used."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "… a blinded investigator performed all clinical assessments."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Twenty-three patients in each group completed 12 weeks of treatment."

18% in piroxicam and 19% in indomethacin did not complete the trial. No dif-
ferences between groups were found in the life table analysis. No imputation
was done for missing data.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods were reported.

Other bias High risk Compliance differed significantly between piroxicam (once daily, or placebo)
and indomethacin (thrice daily, or placebo)

Tannenbaum 1984  (Continued)
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Number of centres: 43

Treatment duration: 6 weeks and 52 weeks extension
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Flare design: Yes

Wash-out period: Yes

Time point of assessments: Screening, BL, 2, 4, 6 weeks, at discontinuation

Participants Inclusion criteria: 1. Age 18 or over; 2. Diagnosis AS at least 6 months prior to study; 3. History of pos-
itive therapeutic benefit with NSAIDs; 4. Use of NSAIDs at least 25 of previous 30 days at therapeutic
dose level for at least 30 days prior to study; 5. Use of approved non-study antirheumatic therapy at
stable dose (MTX ≥3 months, SSZ ≥3 months, or other DMARD ≥6 months); 6. Satisfaction of flare crite-
ria (≥ 40 mm worsening of spinal pain on 100 mm VAS and increase ≥ 30% (minimum 12 mm) compared
with pain rating at screening visit after washout period for pre-study NSAIDs).

Exclusion criteria: 1. Concurrent rheumatic disease that could confound the evaluation of efficacy; 2.
Acute peripheral articular disease (onset within 4 weeks prior to study of active (painful/swollen) pe-
ripheral arthritis); 3. Corticosteroid therapy within 1 month prior to screening visit; 4. Use of analgesic
medications within 3 days of study entry and through week 6 (acetaminophen use was permitted pri-
or to study entry); 5. Use of non-study NSAID or selective COX-2 inhibitor with the exception of low dose
aspirin (≤ 100 mg).

Classification: modified New York criteria

Etoricoxib (90 mg):

Number of participants: 103

Number of completers: 92

Age (mean (SD)): 43.1 (12.1) (range 20 to 74)

Male (%): 73.8

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Etoricoxib (120 mg):

Number of participants: 92

Number of completers: 83

Age (mean (SD)): 42.5 (12.0) (range 20 to 78)

Male (%): 78.3

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Naproxen (1000 mg):

Number of participants: 99

Number of completers: 78

Age (mean (SD)): 45.0 (11.4) (range 18 to 74)

Male (%): 79.8

Symptom duration: NA

van der Heijde 2005  (Continued)
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Disease duration: NA

HLA-B27 positive (%): NA

Placebo:

Number of participants: 93

Number of completers: 48

Age (mean (SD)): 43.7 (12.1) (range 23 to 71)

Male (%): 79.6

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Etoricoxib (90 mg) vs Etoricoxib (120 mg) vs Naproxen (1000 mg) vs Placebo

Co-medication: Low-dose aspirin (≤ 100 mg) or DMARDs at stable dose (MTX ≥ 3 months, SSZ ≥ 3
months, or other DMARD ≥ 6 months), or both.

Outcomes Extracted outcomes:

Six weeks results (included in meta-analysis)

1. Pain on VAS

2. Withdrawals due to adverse events

3. BASDAI

4. Patient's global assessment of disease activity

5. Duration of morning stiffness

6. ASAS 20

7. ASAS partial remission

8. BASFI

9. Schober's test

10.Number of any adverse events

11.Number of serious adverse events

12.Number of adverse events per organ system

FiPy-two weeks active-comparator-controlled results (not included in meta-analysis)

1. Pain on VAS (change after 1 year (least squares mean ± SEM) (scale 0 to 100, higher is worse)

Etoricoxib 90 mg: -42.9 ± 2.2 (N = 100) (P < 0.05 vs naproxen)

Etoricoxib 120 mg: -44.6 ± 2.4 (N = 90) (P < 0.01 vs naproxen)

Naproxen 1000 mg: -35.4 ± 2.3 (N = 97)

2. Withdrawals due to adverse events (post-treatment after 1 year)

Etoricoxib 90 mg: 8 (total N = 103)

Etoricoxib 120 mg: 4 (total N = 92)

Naproxen 1000 mg: 6 (total N = 99)

3. BASDAI (change after 1 year (least squares mean ± SEM) (VAS 0 to 100, higher is worse)

Etoricoxib 90 mg: -30.4 ± 1.9 (N = 100) (P < 0.05 vs naproxen)

van der Heijde 2005  (Continued)
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Etoricoxib 120 mg: -31.6 ± 2.0 (N = 90) (P < 0.05 vs naproxen)

Naproxen 1000 mg: -24.5 ± 1.9 (N = 97)

4. Patient's global assessment of disease activity (change after 1 year (least squares mean ± SEM) (VAS 0
to 100, higher is worse)

Etoricoxib 90 mg: -29.5 ± 2.2 (N = 100) (P < 0.05 vs naproxen)

Etoricoxib 120 mg: -30.1 ± 2.3 (N = 90) (P < 0.05 vs naproxen)

Naproxen 1000 mg: -22.6 ± 2.2 (N = 97)

5. Duration of morning stiffness (change after 1 year (least squares mean ± SEM) (VAS 0 to 100, higher is
worse)

Etoricoxib 90 mg: -28.8 ± 2.3 (-34.5 minutes) (N = 100) (P < 0.05 vs naproxen)

Etoricoxib 120 mg: -29.0 ± 2.4 (-34.8 minutes) (N = 90) (P < 0.05 vs naproxen)

Naproxen 1000 mg: -22.4 ± 2.3 (-26.9 minutes) (N = 97)

6. BASFI (change after 1 year (least squares mean ± SEM) (VAS 0 to 100, higher is worse)

Etoricoxib 90 mg: -21.7 ± 1.8 (N = 100) (P < 0.05 vs naproxen)

Etoricoxib 120 mg: -22.4 ± 2.0 (N = 90) (P < 0.05 vs naproxen)

Naproxen 1000 mg: -16.1 ± 1.9 (N = 97)

7. Schober's test (change after 1 year (least squares mean ± SEM) (in cm, higher is better))

Etoricoxib 90 mg: 0.56 ± 0.11 (N = 100) (P = not significant)

Etoricoxib 120 mg: 0.70 ± 0.11 (N = 90) (P = not significant)

Naproxen 1000 mg: 0.60 ± 0.11 (N = 97)

8. Number of any adverse events (post-treatment after 1 year)

Etoricoxib 90 mg: n = 76 (total N = 103)

Etoricoxib 120 mg: n = 68 (total N = 92)

Naproxen 1000 mg: n = 52 (total N = 99)

9. Number of serious adverse events (post-treatment after 1 year)

Etoricoxib 90 mg: n = 7 (total N = 103)

Etoricoxib 120 mg: n = 6 (total N = 92)

Naproxen 1000 mg: n = 6 (total N = 99)

Notes In comparison 4 (COX-2 vs Placebo), comparison 5 (COX-2 vs traditional NSAID) and comparison 6
(Naproxen vs other NSAID) we chose to present data from Etoricoxib 90 mg instead of Etoricoxib 120
mg (see Measures of treatment effect for rationale).

A post-hoc analysis of this study was also included in the review (Gossec 2005), for detailed description
see Table 2.

Funding source: Merck.

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "The patient was randomly allocated to a treatment sequence using a com-
puter-generated random-allocation schedule."

Allocation concealment
(selection bias)

Low risk "The patient was randomly allocated to a treatment sequence using a com-
puter-generated random-allocation schedule."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "double-blind"; "patients received 3 bottles of study medication at randomiza-
tion and at weeks 2 and 4. Each bottle contained active medication or match-
ing placebo."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "double-blind". Probably done, but no further information provided on blind-
ing of outcome assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "The primary efficacy analyses were based on the modified intent-to-treat
principle (i.e., inclusion of all patients in the analysis population for whom a
baseline value and at least 1 postbaseline measurement were available) and
per-protocol approach"; "77.8% completed the first 6-week period"; "of the 81
patients who discontinued part I of the study due to lack of efficacy after com-
pleting at least 2 weeks of treatment, 77 continued into part II"; "during the
first 6 weeks, a significantly smaller percentage of patients discontinued treat-
ment due to lack of efficacy in the 90 mg etoricoxib, 120 mg etoricoxib, and
naproxen groups compared with placebo and in both etoricoxib groups com-
pared with naproxen. No notable differences were observed among the treat-
ment groups in discontinuation rates due to clinical AEs or laboratory AEs, or
due to other reasons."

Selective reporting (re-
porting bias)

High risk Occiput-to-wall distance and chest expansion was assessed (see methods sec-
tion), but not reported (see results section). All other outcomes that were as-
sessed, were reported.

Other bias Low risk High compliance rate in all groups (> 95%) over 52-week-course. Sufficient
power for primary efficacy hypothesis (sample size calculations). No different
co-interventions between groups, other than "rescue" acetaminophen.

van der Heijde 2005  (Continued)

 
 

Methods Design: RCT

Number of centres: 16

Treatment duration: 3 months

Flare design: No

Wash-out period: Yes (1 week, paracetamol was allowed)

Time point of assessments: BL, 15 days, 30 days, 2 months, 3 months

Participants Inclusion criteria: 1. Outpatients of both sexes between 18 and 50 years of age with defined clinical
and radiological AS by the New York criteria; 2. Morning stiffness lasting 30 minutes or longer; 3. Pain
requiring medication with NSAIDs; 4. Visual analog pain scale (VAS) level of ≥ 40.

Exclusion criteria: 1. Other spondyloarthropathies or psoriasis, Paget's disease of the bone, gout,
haemochromatosis or arthritis of any etiology, or both; 2. Patients with history of peptic ulcers or di-

Villa Alcázar 1996 
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gestive haemorrhage caused by NSAIDs; 3. Patients with hypersensitivity to either of the drugs under
study; 4. Patients with any complaint with life expectancy of less than 2 years; 5. Significant pulmonary,
cardiac, cerebrovascular, hepatic, or renal disease; 6. Pregnant women, nursing mothers, and women
of child bearing potential; 7. Anticoagulant therapy or other treatments that could interfere with the
drugs under study; 8. Treatment with sulfasalazine, steroids, or immunosuppressive drugs within the
previous 3 months; 9. Concurrent pathologies or other circumstances that impeded the performance of
trial controls; 10. Patients who had applied for invalid classification or had participated in other trials
within 3 months.

Classification: New York criteria

Aceclofenac (200 mg):

Number of participants: 135

Number of completers: 120

Age (mean (SD)): 37.4 (8.4)

Male (%): 83

Symptom duration: NA

Disease duration (mean (SD)): 6.3 (5.7) years

HLA-B27 positive (%): NA

Tenoxicam (20 mg):

Number of participants: 138

Number of completers: 115

Age (mean (SD)): 37.1 (8.1)

Male (%): 77

Symptom duration: NA

Disease duration (mean (SD)): 5.5 (5.4) years

HLA-B27 positive (%): NA

Interventions Aceclofenac (200 mg) vs Tenoxicam (20 mg)

Co-medication: Paracetamol as emergency medication (500 mg).

Outcomes Extracted outcomes:

1. Pain on VAS

2. Withdrawals due to adverse events

3. Duration of morning stiffness (BL, mean change after 3 months) (in minutes, higher is worse)

Aceclofenac 200 mg: 55.3 (N = 135), -31.4 (N = 135) (P < 0.01 versus BL)

Tenoxicam 20 mg: 61.1 (N = 138), -38.9 (N = 138) (P < 0.01 versus BL)

4. Lateral spinal flexion (BL, mean change after 3 months) (in cm, higher is better)

Aceclofenac 200 mg: 114.6 (N = 135), +7.7 (N = 135) (P < 0.02 versus BL)

Tenoxicam 20 mg: 114.6 (N = 138), +14.5 (N = 138) (P < 0.01 versus BL)

5. Chest expansion (BL, mean change after 3 months) (in mm, higher is better)

Villa Alcázar 1996  (Continued)
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Aceclofenac 200 mg: 34.4 (N = 135), +5.1 (N = 135) (P < 0.01 versus BL)

Tenoxicam 20 mg: 35.1 (N = 138), +7.8 (N = 138) (P < 0.01 versus BL)

6. Occiput-to-wall distance (BL, mean change after 3 months) (in mm, higher is worse)

Aceclofenac 200 mg: 34.1 (N = 135), -6.2 (N = 135) (P < 0.01 versus BL)

Tenoxicam 20 mg: 33.8 (N = 138), -3.8 (N = 138) (P < 0.05 versus BL)

7. Schober's test (BL, mean change after 3 months) (in mm, higher is better)

Aceclofenac 200 mg: 47.0 (N = 135), +8.8 (N = 135) (P < 0.02 versus BL)

Tenoxicam 20 mg: 48.1 (N = 138), +10.6 (N = 138) (P < 0.01 versus BL)

8. Number of any adverse events

9. Number of adverse events per organ system

Notes Outcomes that were not included in the meta-analysis, because no measure of variance (SD, SE or CI)
was reported for these outcomes: duration of morning stiffness, lateral spinal flexion, chest expansion,
occiput-to-wall distance, Schober's test. Available results are described in this table.

Funding source: This study was sponsored by Prodesfarma SA, Barcelona, Spain.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "…patients were randomly assigned to receive.."

No information was provided by the authors how randomization was done.

Allocation concealment
(selection bias)

Unclear risk No information was provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "…study was double blind, so that all medications were identical in appear-
ance." "Placebo tablets were matched to active drug tablets in the tenoxicam
group."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk "…a 3 month, multicenter, double blind, parallel study…"

No further information is provided on the blinding of outcome assessors

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Fifteen (11%) patients in the aceclofenac group and 23 (17%) in the tenoxi-
cam group abandoned the study."

Outcome data is available for a large part of the study population. No imputa-
tion was done for missing data.

Selective reporting (re-
porting bias)

High risk Semiquantitative pain scale (SPS) and laboratory test results (including CRP
and ESR) are not reported.

Other bias Low risk No other bias was detected.

Villa Alcázar 1996  (Continued)
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Methods Design: RCT

Number of centres: 76

Treatment duration: 2 years

Flare design: Yes

Wash-out period: Yes (2 to 14 days, Paracetamol only)

Time point of assessments: BL, 1, 4, 7, 10, 13, 16, 22, 24 months

Participants Inclusion criteria: 1. Daily NSAID intake during the month preceding the screening visit; 2. An NSAID
washout period of 2 to 14 days before the BL visit; 3. A flare of the disease at BL, defined by absolute
score for pain of ≥ 40 mm (100 mm VAS) and increase in pain of at least 30% between screening visit
and BL visit.

Exclusion criteria: 1. Patients with peripheral arthritis (presence of active synovitis with swelling of
a peripheral joint at the screening visit; 2. Active inflammatory bowel disease; 3. Patients with severe
concomitant medical illness; 4. Received corticosteroids in previous 6 weeks before start of the study;
5. Any DMARD with a change in dosage during previous 6 months; 6. Confirmed peptic ulcer by gas-
tro-duodenoscopy within the year preceding screening visit.

Classification: modified New York criteria

Celecoxib (400 mg) continuous:

Number of participants: 111

Number of completers: 96 (68 completed the study while taking celecoxib, 28 patients completed the
study while taking a different NSAID)

Age (mean (SD)): 38.0 (10.7)

Male (%): 67

Symptom duration: NA

Disease duration (mean (SD)): 11.9 (9.3) years

HLA-B27 positive (%): 86

Celecoxib (400 mg) on-demand:

Number of participants: 103

Number of completers: 86 (67 completed the study while taking celecoxib, 19 patients completed the
study while taking a different NSAID)

Age (mean (SD)): 40.1 (10.5)

Male (%): 72

Symptom duration: NA

Disease duration (mean (SD)): 11.0 (9.4) years

HLA-B27 positive (%): 87

Interventions Celecoxib (400 mg) continuous vs Celecoxib (400 mg) on-demand

Co-medication: Analgesics or DMARDs without changing dosage, or both.

Outcomes Extracted outcomes:

Wanders 2005 
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1. Pain on VAS (BL (± SD), post-treatment after 2 years (± SD)) (scale 0 to 100, higher is worse)

Celecoxib continuous: 50 ± 38, 36.41 ± 30.40

Celecoxib on-demand: 54 ± 37, 39.05 ± 29.99

2. Withdrawals due to adverse events (post-treatment after 2 years)

Celecoxib continuous: n = 2 (total N = 111)

Celecoxib on-demand: n = 3 (total N = 103)

3. BASDAI (BL not available, post-treatment after 2 years (± SD)) (scale 0 to 100, higher is worse)

Celecoxib continuous: 28.88 ± 21.03

Celecoxib on-demand: 32.40 ± 22.59

4. Patient's global assessment of disease activity (BL (± SD), post-treatment after 2 years (± SD)) (scale 0
to 100, higher is worse)

Celecoxib continuous: 43 ± 29, 34.73 ± 28.70

Celecoxib on-demand: 47 ± 31, 40.05 ± 28.01

5. Fatigue (BL not available, post-treatment after 2 years (± SD)) (scale 0 to 100, higher is worse)

Celecoxib continuous: 37.54 ± 27.21

Celecoxib on-demand: 37.75 ± 27.42

6. Duration of morning stiffness (BL not available, post-treatment after 2 years (± SD)) (scale 0 to 100,
higher is worse)

Celecoxib continuous: 38.37 ± 52.48

Celecoxib on-demand: 38.01 ± 46.65

7. Severity of morning stiffness (BL not available, post-treatment after 2 years (± SD)) (scale 0 to 100,
higher is worse)

Celecoxib continuous: 27.51 ± 22.92

Celecoxib on-demand: 33.07 ± 25.15

8. CRP (BL (± SD)), post-treatment after 2 years (± SD)) (in mg/L, higher is worse)

Celecoxib continuous: 14.7 ± 17.9, 12.56 ± 13.88

Celecoxib on-demand: 12.7 ± 17.1, 11.98 ± 17.20

9. ESR (BL (± SD)), post-treatment after 2 years (± SD)) (in mm/hr, higher is worse)

Celecoxib continuous: 17.0 ± 13.8, 14.22 ± 12.11

Celecoxib on-demand: 17.0 ± 16.7, 15.96 ± 14.49

10. BASFI (BL (± SD), post-treatment after 2 years (± SD)) (scale 0 to 100, higher is worse)

Celecoxib continuous: 33 ± 25, 28.49 ± 23.01

Celecoxib on-demand: 38 ± 28, 31.76 ± 25.49

11. Chest expansion (BL (± SD), post-treatment after 2 years (± SD)) (in cm, higher is better)

Celecoxib continuous: 4.7 ± 2.3, 5.17 ± 2.49

Celecoxib on-demand: 5.0 ± 2.3, 5.39 ± 2.20

Wanders 2005  (Continued)
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12. Occiput-to-wall distance (BL not available, post-treatment after 2 years (± SD)) (in cm, higher is
worse)

Celecoxib continuous: 3.56 ± 4.86

Celecoxib on-demand: 2.63 ± 3.55

13. Schober's test (BL (± SD), post-treatment after 2 years (± SD)) (in cm, higher is better)

Celecoxib continuous: 3.2 ± 1.4, 3.10 ± 1.47

Celecoxib on-demand: 3.2 ± 1.4, 3.19 ± 1.37

14. mSASSS (BL (± SD), post-treatment after 2 years (± SD)) (in cm, higher is worse, n = only patients
with a X-ray)

Celecoxib continuous: 7.9 ± 14.7 (N = 76), 8.28 ± 14.72 (N = 76)

Celecoxib on-demand: 9.3 ± 15.2 (N = 74), 10.75 ± 16.15 (N = 74)

15. Number of patients with at least 2 mSASSS units radiographic progression (post-treatment after 2
years) (n = only patients with a X-ray)

Celecoxib continuous: n = 12 (total N = 76)

Celecoxib on-demand: n = 26 (total N = 74)

16. Number of serious adverse events (post-treatment after 2 years)

Celecoxib continuous: n = 22 (total N = 111)

Celecoxib on-demand: n = 16 (total N = 103)

17. Number of adverse events per organ system (post-treatment after 2 years)

Celecoxib continuous: cardiovascular 14, gastro-intestinal 102, hepatic 3, respiratory 59, haematologi-
cal 1, renal 1, neurologic 20, dermatological 14 (total N = 111)

Celecoxib on-demand: cardiovascular 11, gastro-intestinal 75, hepatic 0, respiratory 61, haematologi-
cal 3, renal 0, neurologic 18, dermatological 14 (total N = 103)

Notes Not included in the meta-analysis, because the study was not suitable for any of the comparisons in
this review. Available results are reported in this table.

A post-hoc analysis of this study was also included in the review (Kroon 2012), for detailed description
see Table 2.

Funding source: Supported by an unrestricted grant from Pharmacia.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomization was performed using a computer-generated randomization
list".

Allocation concealment
(selection bias)

Unclear risk No information provided on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were not blinded because the treatment regimens differed. How-
ever, it questionable whether this introduced bias.

Wanders 2005  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Only mSASSS scoring was blinded. Other outcomes were assessed by self-re-
port.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk "Missing values for variables assessing signs and symptoms were replaced by
the last observation that was present, which was carried forward, provided
that at least one value obtained while the patient was receiving treatment was
available." "...imputation of missing data by different means did not influence
the direction of the between-group difference..."

86% in continuous treatment and 83% in on-demand treatment completed
trial. For radiographic progression only patients with a complete set of radi-
ographs were used. The BL characteristics did not differ, indicating a non-se-
lective group of participants.

Selective reporting (re-
porting bias)

Low risk All outcomes stated in the methods were reported.

Other bias Low risk Compliance with treatment regimen was high. No other biases were detected.

Wanders 2005  (Continued)

Abbreviations: APAP = acetaminophen; ARA = American Rheumatism Association; AS = ankylosing spondylitis; ASAS = Assessment of
SpondyloArthritis international Society; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index; BASMI = Bath Ankylosing Spondylitis Metrology Index; BL = baseline; CCT = controlled clinical trial; CI = confidence
interval; cm = centimetre; CNS = central nervous system; COX = cyclo-oxygenase; CRP = C-reactive protein; ESR = erythrocyte sedimentation
rate; ESSG = European Spondylarthropathy Study Group; GI = gastrointestinal; HLA = human like antigen; mg = milligram; mm = millimetre;
MTX = methotrexate; NA = not available; NSAID = non-steroidal antiinflammatory drug; RCT = randomised controlled trial; SD = standard
deviation; SE = standard error; SpA = spondylarthritis; SSZ = sulfasalazine; TNF = tumour necrosis factor; VAS = visual analogue scale; WBC
= white blood cell count.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Armstrong 1984 Cross-over study without separate data of first part of the study.

Bird 1980 Cross-over study without separate data of first part of the study.

Burry 1980 Cross-over study without separate data of first part of the study.

Byron 1982 Cross-over study without separate data of first part of the study.

Calin 1974 Cross-over study without separate data of first part of the study.

Charlot 1982 Wrong (presentation of) outcomes (only percent of improvement available).

Dougados 1989 Cross-over study without separate data of first part of the study.

Doury 1986 Cross-over study without separate data of first part of the study.

Esdaile 1982 Cross-over study without separate data of first part of the study.

Gibson 1980 Cross-over study without separate data of first part of the study.

Harkness 1977 Cross-over study without separate data of first part of the study.

Johnson 1992 Cross-over study without separate data of first part of the study.
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Study Reason for exclusion

Kennedy 1991 Cross-over study without separate data of first part of the study.

Kinsella 1967 Cross-over study without separate data of first part of the study.

Mayrhofer 1990 Wrong (presentation of) outcomes (data presented categorical and in proportions).

Peloso 2011 Wrong (presentation of) outcomes (post-hoc analysis without relevant outcomes for this review).

Peter 1975 Cross-over study without separate data of first part of the study.

Sadowska-Wroblewska 1980 Wrong (presentation of) outcomes (data presented categorical and in proportions).

Schattenkirchner 1980 No comparator.

Shipley 1980 Cross-over study without separate data of first part of the study.

Sieper 2014 Wrong study design.

Simpson 1968 Wrong (presentation of) outcomes (data presented categorical and in proportions).

Sturrock 1974 Cross-over study without separate data of first part of the study.

Thompson 1977 Cross-over study without separate data of first part of the study.

Van Gerwen 1978 Cross-over study without separate data of first part of the study.

Wasner 1981 Cross-over study without separate data of first part of the study.

Wordsworth 1980 Cross-over study without separate data of first part of the study.

 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods -

Participants -

Interventions Indomethacin

Outcomes -

Notes Title: A nonsteroidal anti-inflammatory agent. Indomethacin (indocin)

We could not locate the full-text article.

1966 

 
 

Methods -

Participants -

Acqaviva 1983 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

122



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Bi-Profenid

Outcomes -

Notes Title: Clinical study of Bi-Profenid in rheumatologic practice

We could not locate the full-text article.

Acqaviva 1983  (Continued)

 
 

Methods -

Participants -

Interventions Naproxen vs indomethacin

Outcomes -

Notes Title: Clinical results of a multicentral double-blind examination of naproxen compared to in-
domethacin in chronic rheumatoid arthritis, ankylosing spondylitis, and osteoarthrosis

We could not locate the full-text article.

Aeidler 1975 

 
 

Methods -

Participants -

Interventions Ibuprofen vs indomethacin

Outcomes -

Notes Title: Comparison between sustained release formulations of ibuprofen and indomethacin in treat-
ment of ankylosing spondylitis

We could not locate the full-text article.

Bachmann 1984 

 
 

Methods -

Participants -

Interventions Oral hydrolytic enzymes vs indomethacin

Outcomes -

Notes Title: Efficacy and tolerance of oral hydrolytic enzymes in ankylosing spondylitis as compared with
indomethacin: A controlled double-blind prospective clinical trial

Baerwald 1999 
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We could not locate the full-text article.
Baerwald 1999  (Continued)

 
 

Methods -

Participants -

Interventions Ethophenamate injections

Outcomes -

Notes Title: Ethophenamate injections in treatment of acute painful conditions in rheumatic diseases

We could not locate the full-text article, unlikely to contain separate information for SpA.

Becvar 1949 

 
 

Methods -

Participants -

Interventions Flufenamic acid vs oxyphenylbutazone

Outcomes -

Notes Title: Double-blind study using flufenamic acid (F.I. 440) and oxyphenylbutazone in rheumatoid
arthritis and ankylosing spine

We could not locate the full-text article.

Beltrán Gutiérrez 1968 

 
 

Methods -

Participants -

Interventions Lornoxicam vs indomethacin

Outcomes -

Notes Title: A comparison of the efficacy and tolerability of lornoxicam and indomethacin in ankylosing
spondylitis

We could not locate the full-text article.

Bernstein 1992 

 
 

Methods -

Bird 1986 
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Participants -

Interventions Tenoxicam vs piroxicam

Outcomes -

Notes Title: A parallel group comparison of tenoxicam and piroxicam in patients with ankylosing
spondylitis

We could not locate the full-text article.

Bird 1986  (Continued)

 
 

Methods -

Participants -

Interventions Indomethacin

Outcomes -

Notes Title: Controlled clinical study of the therapeutic activity and side-effects of a preparation of in-
domethacin in lactocomplex

We could not locate the full-text article.

Bocci 1972 

 
 

Methods -

Participants -

Interventions Voltaren vs indomethacin

Outcomes -

Notes Title: Double blind trial of voltaren and indomethacin in Bechterew's disease

We could not locate the full-text article.

Burdeĭnĭ 1981 

 
 

Methods -

Participants -

Interventions Piroxicam vs meloxicam

Outcomes -

Dougados 2000 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

125



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Notes Title: Double-blind, placebo-controlled clinical study over 52 weeks on M. Bechterew patients with
20 mg Piroxicam, 15 mg and 22,5 mg Meloxicam

We could not locate the full-text article.

Dougados 2000  (Continued)

 
 

Methods -

Participants -

Interventions Tolmetin

Outcomes -

Notes Title: Tolmetin 400 mg capsules in treatment of ankylosing spondylitis

We could not locate the full-text article.

Droste 1979 

 
 

Methods -

Participants -

Interventions Pirprofen

Outcomes -

Notes Title: Pirprofen in the treatment of ankylosing spondylitis. A 3-week open trial

We could not locate the full-text article.

Droste 1985 

 
 

Methods -

Participants -

Interventions Tolmetin vs phenylbutazone

Outcomes -

Notes Title: Treatment with tolmetin in ankylosing spondylitis. Comparative cross-study with phenylbu-
tazone.

We could not locate the full-text article.

Dutu 1982 
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Methods -

Participants -

Interventions Bumadizone-calcium-semihydrate (Eumotol) vs oxyphenbutazone

Outcomes -

Notes Title: Bumadizone-calcium-semihydrate (Eumotol) and oxyphenbutazone in the treatment of anky-
losing spondylitis. A clinical double-blind study

We could not locate the full-text article, NSAID only available in a few countries.

Franke 1975 

 
 

Methods -

Participants -

Interventions Etoricoxib vs naproxen

Outcomes -

Notes Title: Etoricoxib with naproxen in ankylosing spondylitis

We could not locate the full-text article. Clinical trial found in WHO ICTRP database.

ICTRP 

 
 

Methods -

Participants -

Interventions Pirprofen vs indomethacin

Outcomes -

Notes Title: Pirprofen, indomethacin and placebo in ankylosing spondylitis. Double-blind comparison

We could not locate the full-text article.

Jajic 1982 

 
 

Methods -

Participants -

Interventions Tanderil

Outcomes -

Leng Levy 1963 
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Notes Title: Clinical Results of Tanderil Administration in Gout and Rheumatic Pelvispondylitis

We could not locate the full-text article, NSAID only available in a few countries.

Leng Levy 1963  (Continued)

 
 

Methods -

Participants -

Interventions Exrheudon vs phenylbutazone

Outcomes -

Notes Title: Results of a controlled double-blind comparison of Exrheudon and phenylbutazone

We could not locate the full-text article.

Maier-Lenz 1981 

 
 

Methods -

Participants -

Interventions NSAIDs

Outcomes -

Notes Title: The efficacy and tolerance of NSAIDs in patients with ankylosing spondylitis

We could not locate the full-text article.

Mayrhofer 1991 

 
 

Methods -

Participants -

Interventions Proquazone

Outcomes -

Notes Title: Efficacy and tolerance of proquazone in ankylosing spondylarthritis

We could not locate the full-text article, NSAID not marketed for SpA anymore.

Mertz 1981 

 
 

Methods -

Müller-Fassbender 1979 
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Participants -

Interventions Tolmetin

Outcomes -

Notes Title: Tolmetin treatment for ankylosing spondylitis

We could not locate the full-text article.

Müller-Fassbender 1979  (Continued)

 
 

Methods -

Participants -

Interventions Tolmetin 800 vs 1200 mg

Outcomes -

Notes Title: Treatment of ankylosing spondylitis with tolmetin in doses of 800 or 1200 mg

We could not locate the full-text article.

Müller-Fassbender 1981 

 
 

Methods -

Participants -

Interventions PN 200 vs naproxen

Outcomes -

Notes Title: Study to Evaluate the Incidence of Gastric Ulcers Following Administration of Either PN 200 or
Naproxen in Subjects Who Are at Risk for Developing NSAID-Associated Ulcers

No trial publication could be located. Protocol on ClinicalTrials.gov. This study has been complet-
ed.

NCT00367211 

 
 

Methods -

Participants -

Interventions Experimental intervention: continuous (daily) treatment with diclofenac cholestyramine 150 mg
(Voltaren Resinate), divided into 75 mg Voltaren twice dailyControl intervention: treatment on-de-
mand (as needed) with diclofenac-cholestyramine 75 to 150 mg (Voltaren Resinate)

Outcomes -

NCT00715091 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

129



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Notes Title: Effects of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) on RAdiographic Damage in Anky-
losing Spondylitis (ENRADAS)

No trial publication could be located. Protocol on ClinicalTrials.gov. This study has been complet-
ed.

NCT00715091  (Continued)

 
 

Methods -

Participants -

Interventions Ultracet vs diclofenac

Outcomes -

Notes Title: An Efficacy and Safety Study of Tramadol/Acetaminophen Versus Diclofenac in the Treatment
of Pain in Participants With Ankylosing Spondylitis Receiving Stable Treatment of Disease Modify-
ing Anti-rheumatic Drugs (DMARDs)

No trial publication could be located. Protocol on ClinicalTrials.gov. This study has been terminat-
ed.

NCT00766402 

 
 

Methods -

Participants -

Interventions Etoricoxib and Other Anti-inflammatory Therapies

Outcomes -

Notes Title: Post-authorization Safety Study of Etoricoxib and Other Anti-inflammatory Therapies in Euro-
pean Patients With Ankylosing Spondylitis

No trial publication could be located. Protocol on ClinicalTrials.gov. This study is ongoing, but not
recruiting participants.

NCT01077843 

 
 

Methods -

Participants -

Interventions Etoricoxib 90 mg

Outcomes -

Notes Title: Assessment of the Response to Etoricoxib in Patients With Ankylosing Spondylitis (AS) and
Inadequate Response to ≥2 NSAIDs

NCT01091675 
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No trial publication could be located. Protocol on ClinicalTrials.gov. This study has been complet-
ed.

NCT01091675  (Continued)

 
 

Methods -

Participants -

Interventions NSAID

Outcomes -

Notes Title: Observational Study on Non-steroid Anti-inflammatory Drugs (NSAIDs) Treated Patients With
Arthritic Disorder (EVIDENCE)

No trial publication could be located. Protocol on ClinicalTrials.gov. This study has been complet-
ed.

NCT01176682 

 
 

Methods -

Participants -

Interventions Etoricoxib vs naproxen

Outcomes -

Notes Title: A Two-Part 26-Week Study of Etoricoxib as Treatment for Ankylosing Spondylitis (AS)

No trial publication could be located. Protocol on ClinicalTrials.gov. This study has been complet-
ed.

NCT01208207 

 
 

Methods -

Participants -

Interventions Etoricoxib

Outcomes -

Notes Title: Etoricoxib Prescribing Patterns and Adverse Events of Interest in Primary Care in the United
Kingdom

No trial publication could be located. Protocol on ClinicalTrials.gov. This study is ongoing, but not
recruiting participants.

NCT01685424 
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Methods -

Participants -

Interventions Indoprofen

Outcomes -

Notes Title: Evaluation of efficacy and tolerance of oral indoprofen in patients with ankylosing spondilitis

We could not locate the full-text article, NSAID not marketed for SpA.

Orozco Medina 1983 

 
 

Methods -

Participants -

Interventions Etodolac vs piroxicam

Outcomes -

Notes Title: Efficacy, safety and therapeutic benefit of etodolac (600 mg daily) versus piroxicam (20 mg
daily)

We could not locate the full-text article.

Pattin 1990 

 
 

Methods -

Participants -

Interventions Acemetacin vs piroxicam

Outcomes -

Notes Title: Ankylosing spondylitis: comparison of acemetacin and piroxicam

We could not locate the full-text article.

Reiter 1984 

 
 

Methods -

Participants -

Interventions Pirprofen vs ketoprofen

Outcomes -

Renier 1982 
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Notes Title: Ankylosing spondylitis. Comparative trial of two non-steroidal anti-inflammatory agents: pir-
profen and ketoprofen

We could not locate the full-text article.

Renier 1982  (Continued)

 
 

Methods -

Participants -

Interventions Piroxicam

Outcomes -

Notes Title: Long-time results of Felden (piroxicam) in ankylosing spondylitis

We could not locate the full-text article.

Schattenkirchner 1981 

 
 

Methods -

Participants -

Interventions Acemetacin vs diclofenac

Outcomes -

Notes Title: Treatment of ankylosing spondylitis: Single-blind crossover comparison of acemetacin and
diclofenac

We could not locate the full-text article.

Schattenkirchner 1986 

 
 

Methods -

Participants -

Interventions Pirprofene vs phenylbutazone

Outcomes -

Notes Title: A comparative study of pirprofene and phenylbutazone in the treatment of ankylosing
spondylitis

We could not locate the full-text article.

Simon 1987 
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Methods -

Participants -

Interventions Piroxicam vs indomethacin

Outcomes -

Notes Title: Comparative study of the treatment of ankylosing spondylitis with piroxicam suppositories
and indomethacin suppositories in combination with indomethacin retard capsules

We could not locate the full-text article.

Stollenwerk 1985 

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Delaying Ossification and Improving Inflammation of Celebrex Plus/or Enbrel Treatment on
Active Ankylosing Spondylitis

Methods -

Participants -

Interventions -

Outcomes -

Starting date -

Contact information -

Notes http://clinicaltrials.gov/ct2/show/NCT01934933?type=Intr&cond=Spondylitis&r-
cv_s=06%2F01%2F2013&rank=2

NCT01934933

ClinicalTrials.gov 2014a 

 
 

Trial name or title Treatment of Axial Spondyloarthritis With Reduced Doses of NSAIDs

Methods -

Participants -

Interventions -

Outcomes -

Starting date -

Contact information -

ClinicalTrials.gov 2014b 
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Notes http://clinicaltrials.gov/ct2/show/NCT02089529?type=Intr&cond=Spondylitis&r-
cv_s=06%2F01%2F2013&rank=9

NCT02089529

ClinicalTrials.gov 2014b  (Continued)

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Traditional NSAID vs Placebo

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain on VAS 4 850 Mean Difference (IV, Random, 95% CI) -16.51 [-20.84, -12.17]

2 Withdrawals due to ad-
verse events

5 1165 Risk Ratio (M-H, Random, 95% CI) 0.75 [0.46, 1.21]

3 BASDAI 1   Mean Difference (IV, Random, 95% CI) Totals not selected

4 Patient's global assess-
ment of disease activity

3 705 Mean Difference (IV, Random, 95% CI) -17.75 [-24.39, -11.10]

5 Duration of morning
stiffness

4 850 Std. Mean Difference (IV, Random,
95% CI)

-0.40 [-0.58, -0.22]

6 CRP 2 515 Mean Difference (IV, Random, 95% CI) -3.37 [-6.11, -0.62]

7 ASAS 20 2 503 Risk Ratio (M-H, Random, 95% CI) 2.49 [1.94, 3.18]

8 ASAS partial remission 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

9 BASFI 2 356 Mean Difference (IV, Random, 95% CI) -9.07 [-13.04, -5.10]

10 Chest expansion 2 515 Mean Difference (IV, Random, 95% CI) 0.44 [0.20, 0.68]

11 Schober's test 4 850 Mean Difference (IV, Random, 95% CI) 0.37 [0.18, 0.57]

12 Pain relief ≥ 50% 3 660 Risk Ratio (M-H, Random, 95% CI) 2.27 [1.77, 2.91]

13 Number of any ad-
verse events

5 1289 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.92, 1.26]

14 Number of serious ad-
verse events

3 671 Risk Ratio (M-H, Random, 95% CI) 1.69 [0.36, 7.97]

15 Number of adverse
events per organ system

5   Risk Ratio (M-H, Random, 95% CI) Subtotals only

15.1 Gastro-intestinal 5 1289 Risk Ratio (M-H, Random, 95% CI) 1.92 [1.41, 2.61]

15.2 Respiratory 4 1145 Risk Ratio (M-H, Random, 95% CI) 0.91 [0.54, 1.51]

15.3 Hematological 1 166 Risk Ratio (M-H, Random, 95% CI) 2.54 [0.10, 61.42]

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

15.4 Neurological 4 1144 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.24, 0.82]

15.5 Dermatological 3 952 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.27, 2.67]

 
 

Analysis 1.1.   Comparison 1 Traditional NSAID vs Placebo, Outcome 1 Pain on VAS.

Study or subgroup NSAID Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1999 108 -32 (27) 61 -15 (27) 18.74% -17[-25.48,-8.52]

Dougados 1999 120 -32 (28) 60 -15 (27) 18.75% -17[-25.47,-8.53]

Dougados 2001 90 -21 (26) 76 -13 (29) 18.83% -8[-16.45,0.45]

Dougados 1994 50 39 (25) 95 57 (24) 18.84% -18[-26.44,-9.56]

van der Heijde 2005 97 43.3 (24.6) 93 64.4 (23.7) 24.83% -21.08[-27.95,-14.21]

   

Total *** 465   385   100% -16.51[-20.84,-12.17]

Heterogeneity: Tau2=7.39; Chi2=5.73, df=4(P=0.22); I2=30.25%  

Test for overall effect: Z=7.47(P<0.0001)  

Favours NSAID 4020-40 -20 0 Favours Placebo

 
 

Analysis 1.2.   Comparison 1 Traditional NSAID vs Placebo, Outcome 2 Withdrawals due to adverse events.

Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 9/157 11/156 32.03% 0.81[0.35,1.91]

Dougados 1994 2/50 3/95 7.55% 1.27[0.22,7.33]

Dougados 1999 12/120 8/60 33.06% 0.75[0.32,1.74]

Dougados 1999 6/108 8/61 22.78% 0.42[0.15,1.16]

Dougados 2001 1/90 0/76 2.29% 2.54[0.1,61.42]

van der Heijde 2005 1/99 0/93 2.29% 2.82[0.12,68.37]

   

Total (95% CI) 624 541 100% 0.75[0.46,1.21]

Total events: 31 (NSAID), 30 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.84, df=5(P=0.73); I2=0%  

Test for overall effect: Z=1.19(P=0.23)  

Favours NSAID 20.5 1.50.7 1 Favours Placebo

 
 

Analysis 1.3.   Comparison 1 Traditional NSAID vs Placebo, Outcome 3 BASDAI.

Study or subgroup NSAID Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

van der Heijde 2005 97 37.3 (20.3) 93 54.7 (19.5) -17.45[-23.1,-11.8]

Favours NSAID 2010-20 -10 0 Favours Placebo
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Analysis 1.4.   Comparison 1 Traditional NSAID vs Placebo, Outcome 4 Patient's global assessment of disease activity.

Study or subgroup NSAID Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1999 120 -26 (27) 60 -3 (29) 23.98% -23[-31.79,-14.21]

Dougados 1999 108 -26 (28) 61 -3 (29) 23.51% -23[-31.99,-14.01]

Dougados 2001 90 -16.7 (31) 76 -8.8 (26) 24.24% -7.9[-16.57,0.77]

van der Heijde 2005 97 43 (24.8) 93 60.4 (24.6) 28.26% -17.37[-24.39,-10.35]

   

Total *** 415   290   100% -17.75[-24.39,-11.1]

Heterogeneity: Tau2=27.83; Chi2=7.65, df=3(P=0.05); I2=60.77%  

Test for overall effect: Z=5.24(P<0.0001)  

Favours NSAID 2010-20 -10 0 Favours Placebo

 
 

Analysis 1.5.   Comparison 1 Traditional NSAID vs Placebo, Outcome 5 Duration of morning sti?ness.

Study or subgroup NSAID Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1994 50 33 (46) 95 68 (72) 17.56% -0.54[-0.89,-0.19]

Dougados 1999 108 59 (72) 61 83 (77) 19.86% -0.32[-0.64,-0.01]

Dougados 1999 120 52 (68) 60 83 (77) 20.07% -0.43[-0.75,-0.12]

Dougados 2001 90 64 (149) 76 79 (127) 20.67% -0.11[-0.41,0.2]

van der Heijde 2005 97 38.2 (28.4) 93 54.1 (22.2) 21.85% -0.62[-0.91,-0.33]

   

Total *** 465   385   100% -0.4[-0.58,-0.22]

Heterogeneity: Tau2=0.02; Chi2=6.6, df=4(P=0.16); I2=39.38%  

Test for overall effect: Z=4.39(P<0.0001)  

Favours NSAID 21-2 -1 0 Favours Placebo

 
 

Analysis 1.6.   Comparison 1 Traditional NSAID vs Placebo, Outcome 6 CRP.

Study or subgroup NSAID Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1999 120 0.2 (15.9) 60 4.2 (13.6) 25.92% -4[-8.46,0.46]

Dougados 1999 108 -1.6 (11.5) 61 4.2 (13.6) 29.56% -5.8[-9.84,-1.76]

Dougados 2001 90 -1.7 (9.1) 76 -0.3 (9.1) 44.53% -1.38[-4.17,1.41]

   

Total *** 318   197   100% -3.37[-6.11,-0.62]

Heterogeneity: Tau2=2.39; Chi2=3.33, df=2(P=0.19); I2=39.92%  

Test for overall effect: Z=2.4(P=0.02)  

Favours NSAID 105-10 -5 0 Favours Placebo
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Analysis 1.7.   Comparison 1 Traditional NSAID vs Placebo, Outcome 7 ASAS 20.

Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 96/157 39/156 68.74% 2.45[1.81,3.3]

van der Heijde 2005 51/97 19/93 31.26% 2.57[1.65,4.01]

   

Total (95% CI) 254 249 100% 2.49[1.94,3.18]

Total events: 147 (NSAID), 58 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.85); I2=0%  

Test for overall effect: Z=7.2(P<0.0001)  

Favours Placebo 50.2 20.5 1 Favours NSAID

 
 

Analysis 1.8.   Comparison 1 Traditional NSAID vs Placebo, Outcome 8 ASAS partial remission.

Study or subgroup NSAID Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

van der Heijde 2005 9/97 3/93 2.88[0.8,10.3]

Favours Placebo 1000.01 100.1 1 Favours NSAID

 
 

Analysis 1.9.   Comparison 1 Traditional NSAID vs Placebo, Outcome 9 BASFI.

Study or subgroup NSAID Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 90 -6 (20.8) 76 1.3 (17.7) 46.01% -7.3[-13.16,-1.44]

van der Heijde 2005 97 39.4 (20.4) 93 50 (17.6) 53.99% -10.58[-15.99,-5.17]

   

Total *** 187   169   100% -9.07[-13.04,-5.1]

Heterogeneity: Tau2=0; Chi2=0.65, df=1(P=0.42); I2=0%  

Test for overall effect: Z=4.48(P<0.0001)  

Favours NSAID 10050-100 -50 0 Favours Placebo

 
 

Analysis 1.10.   Comparison 1 Traditional NSAID vs Placebo, Outcome 10 Chest expansion.

Study or subgroup NSAID Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1999 120 0.3 (1.5) 60 -0.2 (1.5) 27.24% 0.5[0.04,0.96]

Dougados 1999 108 0.3 (1.5) 61 -0.2 (1.5) 26.54% 0.5[0.03,0.97]

Dougados 2001 90 0.2 (1.4) 76 -0.1 (1) 46.22% 0.37[0.01,0.73]

   

Total *** 318   197   100% 0.44[0.2,0.68]

Heterogeneity: Tau2=0; Chi2=0.27, df=2(P=0.87); I2=0%  

Test for overall effect: Z=3.55(P=0)  

Favours Placebo 21-2 -1 0 Favours NSAID
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Analysis 1.11.   Comparison 1 Traditional NSAID vs Placebo, Outcome 11 Schober's test.

Study or subgroup NSAID Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1994 50 13.1 (1.2) 95 12.8 (1.3) 15.01% 0.3[-0.12,0.72]

Dougados 1999 108 0.3 (1.1) 61 0.1 (1.1) 19.04% 0.2[-0.15,0.55]

Dougados 1999 120 0.3 (1) 60 0.1 (1.1) 20% 0.2[-0.14,0.54]

Dougados 2001 90 0.6 (1.1) 76 0.2 (0.9) 23.44% 0.39[0.09,0.69]

van der Heijde 2005 97 4.1 (1) 93 3.4 (1.2) 22.52% 0.71[0.4,1.02]

   

Total *** 465   385   100% 0.37[0.18,0.57]

Heterogeneity: Tau2=0.02; Chi2=6.68, df=4(P=0.15); I2=40.08%  

Test for overall effect: Z=3.75(P=0)  

Favours Placebo 21-2 -1 0 Favours NSAID

 
 

Analysis 1.12.   Comparison 1 Traditional NSAID vs Placebo, Outcome 12 Pain relief ≥ 50%.

Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Dougados 1994 28/50 20/95 29.24% 2.66[1.68,4.22]

Dougados 1999 53/108 14/61 24.96% 2.14[1.3,3.52]

Dougados 1999 64/120 13/60 23.89% 2.46[1.48,4.1]

Dougados 2001 32/90 15/76 21.91% 1.8[1.06,3.07]

   

Total (95% CI) 368 292 100% 2.27[1.77,2.91]

Total events: 177 (NSAID), 62 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.34, df=3(P=0.72); I2=0%  

Test for overall effect: Z=6.45(P<0.0001)  

Favours Placebo 1000.01 100.1 1 Favours NSAID

 
 

Analysis 1.13.   Comparison 1 Traditional NSAID vs Placebo, Outcome 13 Number of any adverse events.

Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 78/157 82/156 39.52% 0.95[0.76,1.17]

Dougados 1994 11/50 20/95 5.58% 1.05[0.54,2]

Dougados 1999 83/352 26/121 14.72% 1.1[0.74,1.62]

Dougados 2001 54/90 32/76 21.68% 1.43[1.04,1.95]

van der Heijde 2005 41/99 37/93 18.5% 1.04[0.74,1.47]

   

Total (95% CI) 748 541 100% 1.08[0.92,1.26]

Total events: 267 (NSAID), 197 (Placebo)  

Heterogeneity: Tau2=0; Chi2=4.52, df=4(P=0.34); I2=11.59%  

Test for overall effect: Z=0.98(P=0.33)  

Favours NSAID 50.2 20.5 1 Favours Placebo
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Analysis 1.14.   Comparison 1 Traditional NSAID vs Placebo, Outcome 14 Number of serious adverse events.

Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 3/157 2/156 76.31% 1.49[0.25,8.8]

Dougados 2001 1/90 0/76 23.69% 2.54[0.1,61.42]

van der Heijde 2005 0/99 0/93   Not estimable

   

Total (95% CI) 346 325 100% 1.69[0.36,7.97]

Total events: 4 (NSAID), 2 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.77); I2=0%  

Test for overall effect: Z=0.66(P=0.51)  

Favours NSAID 500.02 100.1 1 Favours Placebo

 
 

Analysis 1.15.   Comparison 1 Traditional NSAID vs Placebo, Outcome 15 Number of adverse events per organ system.

Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.15.1 Gastro-intestinal  

Barkhuizen 2006 29/157 13/156 24.86% 2.22[1.2,4.1]

Dougados 1994 11/50 10/95 15.29% 2.09[0.95,4.58]

Dougados 1999 62/352 10/121 23.35% 2.13[1.13,4.02]

Dougados 2001 29/90 14/76 30.03% 1.75[1,3.06]

van der Heijde 2005 5/99 5/93 6.47% 0.94[0.28,3.14]

Subtotal (95% CI) 748 541 100% 1.92[1.41,2.61]

Total events: 136 (NSAID), 52 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.81, df=4(P=0.77); I2=0%  

Test for overall effect: Z=4.16(P<0.0001)  

   

1.15.2 Respiratory  

Barkhuizen 2006 16/157 20/157 68.07% 0.8[0.43,1.49]

Dougados 1999 1/352 1/121 3.41% 0.34[0.02,5.45]

Dougados 2001 9/90 4/76 20.16% 1.9[0.61,5.93]

van der Heijde 2005 2/99 3/93 8.36% 0.63[0.11,3.66]

Subtotal (95% CI) 698 447 100% 0.91[0.54,1.51]

Total events: 28 (NSAID), 28 (Placebo)  

Heterogeneity: Tau2=0; Chi2=2.43, df=3(P=0.49); I2=0%  

Test for overall effect: Z=0.38(P=0.71)  

   

1.15.3 Hematological  

Dougados 2001 1/90 0/76 100% 2.54[0.1,61.42]

Subtotal (95% CI) 90 76 100% 2.54[0.1,61.42]

Total events: 1 (NSAID), 0 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.57(P=0.57)  

   

1.15.4 Neurological  

Barkhuizen 2006 3/157 11/156 23.7% 0.27[0.08,0.95]

Dougados 1999 11/352 7/121 43.8% 0.54[0.21,1.36]

Dougados 2001 3/90 6/76 20.5% 0.42[0.11,1.63]

van der Heijde 2005 2/99 3/93 12% 0.63[0.11,3.66]

Subtotal (95% CI) 698 446 100% 0.44[0.24,0.82]

Favours NSAID 1000.01 100.1 1 Favours Placebo

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Study or subgroup NSAID Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 19 (NSAID), 27 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.93, df=3(P=0.82); I2=0%  

Test for overall effect: Z=2.6(P=0.01)  

   

1.15.5 Dermatological  

Barkhuizen 2006 0/157 3/156 13.67% 0.14[0.01,2.73]

Dougados 1999 10/352 4/121 63.85% 0.86[0.27,2.69]

Dougados 2001 3/90 1/76 22.47% 2.53[0.27,23.86]

Subtotal (95% CI) 599 353 100% 0.86[0.27,2.67]

Total events: 13 (NSAID), 8 (Placebo)  

Heterogeneity: Tau2=0.19; Chi2=2.35, df=2(P=0.31); I2=14.96%  

Test for overall effect: Z=0.27(P=0.79)  

Test for subgroup differences: Chi2=20.57, df=1 (P=0), I2=80.56%  

Favours NSAID 1000.01 100.1 1 Favours Placebo

 
 

Comparison 2.   COX-2 vs Placebo

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain on VAS 2 349 Mean Difference (IV, Random, 95%
CI)

-21.68 [-35.94, -7.42]

2 Withdrawals due to ad-
verse events

3 669 Risk Ratio (M-H, Random, 95% CI) 2.14 [0.36, 12.56]

3 BASDAI 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

4 Patient's global assess-
ment of disease activity

2 349 Mean Difference (IV, Random, 95%
CI)

-20.82 [-29.88, -11.75]

5 Duration of morning
stiffness

2 349 Std. Mean Difference (IV, Random,
95% CI)

-4.72 [-13.33, 3.90]

6 CRP 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

7 ASAS 20 2 510 Risk Ratio (M-H, Random, 95% CI) 2.51 [1.66, 3.79]

8 ASAS partial remission 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

9 BASFI 2 349 Mean Difference (IV, Random, 95%
CI)

-13.42 [-17.35, -9.49]

10 Chest expansion 1   Mean Difference (IV, Random, 95%
CI)

Totals not selected

11 Schober's test 2 349 Mean Difference (IV, Random, 95%
CI)

0.42 [0.21, 0.63]

12 Pain relief ≥ 50% 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

13 Number of any adverse
events

3 669 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.93, 1.62]

14 Number of serious ad-
verse events

3 669 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.14, 6.21]

15 Number of adverse
events per organ system

3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

15.1 Gastro-intestinal 3 669 Risk Ratio (M-H, Random, 95% CI) 1.80 [1.22, 2.67]

15.2 Respiratory 3 669 Risk Ratio (M-H, Random, 95% CI) 0.72 [0.41, 1.26]

15.3 Neurological 3 669 Risk Ratio (M-H, Random, 95% CI) 1.25 [0.71, 2.21]

15.4 Dermatological 2 473 Risk Ratio (M-H, Random, 95% CI) 2.86 [0.93, 8.78]

 
 

Analysis 2.1.   Comparison 2 COX-2 vs Placebo, Outcome 1 Pain on VAS.

Study or subgroup COX-2 Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -27 (30) 76 -13 (29) 47.29% -14[-23.26,-4.74]

van der Heijde 2005 100 35.8 (21.9) 93 64.4 (23.7) 52.71% -28.57[-35.02,-22.12]

   

Total *** 180   169   100% -21.68[-35.94,-7.42]

Heterogeneity: Tau2=89.57; Chi2=6.4, df=1(P=0.01); I2=84.39%  

Test for overall effect: Z=2.98(P=0)  

Favours COX-2 10050-100 -50 0 Favours Placebo

 
 

Analysis 2.2.   Comparison 2 COX-2 vs Placebo, Outcome 2 Withdrawals due to adverse events.

Study or subgroup COX-2 Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 9/161 11/156 54.35% 0.79[0.34,1.86]

Dougados 2001 5/80 0/76 23.53% 10.46[0.59,185.95]

van der Heijde 2005 2/103 0/93 22.11% 4.52[0.22,92.93]

   

Total (95% CI) 344 325 100% 2.14[0.36,12.56]

Total events: 16 (COX-2), 11 (Placebo)  

Heterogeneity: Tau2=1.31; Chi2=4.07, df=2(P=0.13); I2=50.87%  

Test for overall effect: Z=0.84(P=0.4)  

Favours COX-2 500.02 100.1 1 Favours Placebo
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Analysis 2.3.   Comparison 2 COX-2 vs Placebo, Outcome 3 BASDAI.

Study or subgroup COX-2 Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

van der Heijde 2005 100 32.7 (19) 93 54.7 (19.5) -22[-27.44,-16.56]

Favours COX-2 10050-100 -50 0 Favours Placebo

 
 

Analysis 2.4.   Comparison 2 COX-2 vs Placebo, Outcome 4 Patient's global assessment of disease activity.

Study or subgroup COX-2 Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -24.5 (31.3) 76 -8.8 (26) 45% -15.7[-24.71,-6.69]

van der Heijde 2005 100 35.4 (24.4) 93 60.4 (24.6) 55% -25[-31.93,-18.07]

   

Total *** 180   169   100% -20.82[-29.88,-11.75]

Heterogeneity: Tau2=26.43; Chi2=2.57, df=1(P=0.11); I2=61.11%  

Test for overall effect: Z=4.5(P<0.0001)  

Favours COX-2 10050-100 -50 0 Favours Placebo

 
 

Analysis 2.5.   Comparison 2 COX-2 vs Placebo, Outcome 5 Duration of morning sti?ness.

Study or subgroup COX-2 Placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -28 (74) 76 7 (128) 50.14% -0.34[-0.65,-0.02]

van der Heijde 2005 100 -25.2 (2.2) 93 -4.6 (2.3) 49.86% -9.12[-10.09,-8.16]

   

Total *** 180   169   100% -4.72[-13.33,3.9]

Heterogeneity: Tau2=38.49; Chi2=289.36, df=1(P<0.0001); I2=99.65%  

Test for overall effect: Z=1.07(P=0.28)  

Favours COX-2 10050-100 -50 0 Favours Placebo

 
 

Analysis 2.6.   Comparison 2 COX-2 vs Placebo, Outcome 6 CRP.

Study or subgroup COX-2 Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Dougados 2001 80 -2.5 (11.3) 76 -0.3 (9.1) -2.17[-5.39,1.05]

Favours COX-2 105-10 -5 0 Favours Placebo

 
 

Analysis 2.7.   Comparison 2 COX-2 vs Placebo, Outcome 7 ASAS 20.

Study or subgroup COX-2 Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 84/161 39/156 56.25% 2.09[1.53,2.84]

van der Heijde 2005 65/100 19/93 43.75% 3.18[2.08,4.87]

Favours Placebo 1000.01 100.1 1 Favours COX-2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup COX-2 Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

   

Total (95% CI) 261 249 100% 2.51[1.66,3.79]

Total events: 149 (COX-2), 58 (Placebo)  

Heterogeneity: Tau2=0.05; Chi2=2.48, df=1(P=0.12); I2=59.63%  

Test for overall effect: Z=4.39(P<0.0001)  

Favours Placebo 1000.01 100.1 1 Favours COX-2

 
 

Analysis 2.8.   Comparison 2 COX-2 vs Placebo, Outcome 8 ASAS partial remission.

Study or subgroup COX-2 Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

van der Heijde 2005 15/100 3/93 4.65[1.39,15.55]

Favours Placebo 1000.01 100.1 1 Favours COX-2

 
 

Analysis 2.9.   Comparison 2 COX-2 vs Placebo, Outcome 9 BASFI.

Study or subgroup COX-2 Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -11.9 (22) 76 1.3 (17.7) 39.53% -13.2[-19.45,-6.95]

van der Heijde 2005 100 36.5 (18.2) 93 50 (17.6) 60.47% -13.56[-18.61,-8.51]

   

Total *** 180   169   100% -13.42[-17.35,-9.49]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.93); I2=0%  

Test for overall effect: Z=6.69(P<0.0001)  

Favours COX-2 2010-20 -10 0 Favours Placebo

 
 

Analysis 2.10.   Comparison 2 COX-2 vs Placebo, Outcome 10 Chest expansion.

Study or subgroup COX-2 Placebo Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Dougados 2001 80 0.3 (1.5) 76 -0.1 (1) 0.4[-0,0.8]

Favours Placebo 21-2 -1 0 Favours COX-2

 
 

Analysis 2.11.   Comparison 2 COX-2 vs Placebo, Outcome 11 Schober's test.

Study or subgroup COX-2 Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 0.5 (1) 76 0.2 (0.9) 51.79% 0.32[0.03,0.61]

van der Heijde 2005 100 3.9 (1) 93 3.4 (1.2) 48.21% 0.52[0.22,0.82]

   

Total *** 180   169   100% 0.42[0.21,0.63]

Heterogeneity: Tau2=0; Chi2=0.86, df=1(P=0.35); I2=0%  

Favours COX-2 10.5-1 -0.5 0 Favours Placebo

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup COX-2 Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=3.86(P=0)  

Favours COX-2 10.5-1 -0.5 0 Favours Placebo

 
 

Analysis 2.12.   Comparison 2 COX-2 vs Placebo, Outcome 12 Pain relief ≥ 50%.

Study or subgroup COX-2 Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Dougados 2001 38/80 15/76 2.41[1.45,4]

Favours Placebo 50.2 20.5 1 Favours COX-2

 
 

Analysis 2.13.   Comparison 2 COX-2 vs Placebo, Outcome 13 Number of any adverse events.

Study or subgroup COX-2 Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 85/161 82/156 38.83% 1[0.82,1.24]

Dougados 2001 54/80 32/76 31.24% 1.6[1.18,2.17]

van der Heijde 2005 49/103 37/93 29.93% 1.2[0.87,1.65]

   

Total (95% CI) 344 325 100% 1.22[0.93,1.62]

Total events: 188 (COX-2), 151 (Placebo)  

Heterogeneity: Tau2=0.04; Chi2=6.19, df=2(P=0.05); I2=67.69%  

Test for overall effect: Z=1.42(P=0.16)  

Favours COX-2 20.5 1.50.7 1 Favours Placebo

 
 

Analysis 2.14.   Comparison 2 COX-2 vs Placebo, Outcome 14 Number of serious adverse events.

Study or subgroup COX-2 Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 1/161 2/156 63.97% 0.48[0.04,5.29]

Dougados 2001 1/80 0/76 36.03% 2.85[0.12,68.95]

van der Heijde 2005 0/103 0/93   Not estimable

   

Total (95% CI) 344 325 100% 0.92[0.14,6.21]

Total events: 2 (COX-2), 2 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.76, df=1(P=0.38); I2=0%  

Test for overall effect: Z=0.09(P=0.93)  

Favours COX-2 500.02 100.1 1 Favours Placebo

 
 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Analysis 2.15.   Comparison 2 COX-2 vs Placebo, Outcome 15 Number of adverse events per organ system.

Study or subgroup COX-2 Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.15.1 Gastro-intestinal  

Barkhuizen 2006 21/161 13/156 35.87% 1.57[0.81,3.02]

Dougados 2001 27/80 14/76 48.48% 1.83[1.04,3.22]

van der Heijde 2005 13/103 5/93 15.65% 2.35[0.87,6.33]

Subtotal (95% CI) 344 325 100% 1.8[1.22,2.67]

Total events: 61 (COX-2), 32 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.45, df=2(P=0.8); I2=0%  

Test for overall effect: Z=2.93(P=0)  

   

2.15.2 Respiratory  

Barkhuizen 2006 14/161 20/156 74.67% 0.68[0.36,1.29]

Dougados 2001 5/80 4/76 19.15% 1.19[0.33,4.26]

van der Heijde 2005 1/103 3/93 6.19% 0.3[0.03,2.84]

Subtotal (95% CI) 344 325 100% 0.72[0.41,1.26]

Total events: 20 (COX-2), 27 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.2, df=2(P=0.55); I2=0%  

Test for overall effect: Z=1.16(P=0.25)  

   

2.15.3 Neurological  

Barkhuizen 2006 13/161 11/156 53.79% 1.15[0.53,2.48]

Dougados 2001 6/80 6/76 27.14% 0.95[0.32,2.82]

van der Heijde 2005 8/103 3/93 19.07% 2.41[0.66,8.81]

Subtotal (95% CI) 344 325 100% 1.25[0.71,2.21]

Total events: 27 (COX-2), 20 (Placebo)  

Heterogeneity: Tau2=0; Chi2=1.28, df=2(P=0.53); I2=0%  

Test for overall effect: Z=0.78(P=0.43)  

   

2.15.4 Dermatological  

Barkhuizen 2006 8/161 3/156 73.31% 2.58[0.7,9.56]

Dougados 2001 4/80 1/76 26.69% 3.8[0.43,33.24]

Subtotal (95% CI) 241 232 100% 2.86[0.93,8.78]

Total events: 12 (COX-2), 4 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.77); I2=0%  

Test for overall effect: Z=1.84(P=0.07)  

Test for subgroup differences: Chi2=8.75, df=1 (P=0.03), I2=65.72%  

Favours COX-2 1000.01 100.1 1 Favours Placebo

 
 

Comparison 3.   COX-2 vs traditional NSAID

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain on VAS 3 669 Mean Difference (IV, Random, 95% CI) -2.62 [-10.99, 5.75]

2 Withdrawals due to ad-
verse events

4 995 Risk Ratio (M-H, Random, 95% CI) 1.04 [0.60, 1.82]

3 BASDAI 2 499 Mean Difference (IV, Random, 95% CI) -0.75 [-7.95, 6.45]

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

4 Patient's global assess-
ment of disease activity

3 669 Mean Difference (IV, Random, 95% CI) -3.09 [-12.24, 6.07]

5 Duration of morning
stiffness

2 367 Std. Mean Difference (IV, Random,
95% CI)

-0.95 [-2.81, 0.90]

6 CRP 2 472 Mean Difference (IV, Random, 95% CI) -0.92 [-2.90, 1.07]

7 ASAS 20 3 663 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.80, 1.25]

8 ASAS partial remission 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

9 BASFI 3 669 Mean Difference (IV, Random, 95% CI) -2.12 [-6.53, 2.29]

10 BASMI 1   Mean Difference (IV, Random, 95% CI) Totals not selected

11 Chest expansion 1   Mean Difference (IV, Random, 95% CI) Totals not selected

12 Schober's test 2 367 Mean Difference (IV, Random, 95% CI) -0.14 [-0.34, 0.07]

13 Pain relief ≥ 50% 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

14 Number of any ad-
verse events

4 995 Risk Ratio (M-H, Random, 95% CI) 1.01 [0.83, 1.21]

15 Number of serious ad-
verse events

4 995 Risk Ratio (M-H, Random, 95% CI) 0.72 [0.20, 2.63]

16 Number of adverse
events per organ system

4   Risk Ratio (M-H, Random, 95% CI) Subtotals only

16.1 Cardiovascular 1 305 Risk Ratio (M-H, Random, 95% CI) 0.15 [0.01, 2.83]

16.2 Gastro-intestinal 4 995 Risk Ratio (M-H, Random, 95% CI) 0.90 [0.57, 1.42]

16.3 Hepatic 1 305 Risk Ratio (M-H, Random, 95% CI) 0.08 [0.00, 1.40]

16.4 Respiratory 4 995 Risk Ratio (M-H, Random, 95% CI) 0.90 [0.55, 1.46]

16.5 Hematological 1 170 Risk Ratio (M-H, Random, 95% CI) 0.37 [0.02, 9.06]

16.6 Neurological 4 995 Risk Ratio (M-H, Random, 95% CI) 1.95 [0.60, 6.35]

16.7 Dermatological 2 488 Risk Ratio (M-H, Random, 95% CI) 3.80 [0.31, 46.29]

 
 

Analysis 3.1.   Comparison 3 COX-2 vs traditional NSAID, Outcome 1 Pain on VAS.

Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -27 (30) 90 -21 (26) 29.96% -6[-14.49,2.49]

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Sieper 2008 148 38.7 (24.9) 154 33.8 (27.1) 35.71% 4.9[-0.97,10.77]

van der Heijde 2005 100 35.8 (21.9) 97 43.3 (24.6) 34.32% -7.49[-14,-0.98]

   

Total *** 328   341   100% -2.62[-10.99,5.75]

Heterogeneity: Tau2=42.1; Chi2=8.89, df=2(P=0.01); I2=77.5%  

Test for overall effect: Z=0.61(P=0.54)  

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

 
 

Analysis 3.2.   Comparison 3 COX-2 vs traditional NSAID, Outcome 2 Withdrawals due to adverse events.

Study or subgroup COX-2 tradition-
al NSAID

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 9/161 9/157 35.54% 0.98[0.4,2.39]

Dougados 2001 5/80 1/90 6.75% 5.63[0.67,47.14]

Sieper 2008 12/150 15/155 52.33% 0.83[0.4,1.71]

van der Heijde 2005 2/103 1/99 5.38% 1.92[0.18,20.87]

   

Total (95% CI) 494 501 100% 1.04[0.6,1.82]

Total events: 28 (COX-2), 26 (traditional NSAID)  

Heterogeneity: Tau2=0.02; Chi2=3.14, df=3(P=0.37); I2=4.31%  

Test for overall effect: Z=0.15(P=0.88)  

Favours COX-2 1000.01 100.1 1 Favours traditional NSAID

 
 

Analysis 3.3.   Comparison 3 COX-2 vs traditional NSAID, Outcome 3 BASDAI.

Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Sieper 2008 148 35.5 (20.7) 154 32.7 (22.1) 51.66% 2.8[-2.03,7.63]

van der Heijde 2005 100 32.7 (19) 97 37.3 (20.3) 48.34% -4.55[-10.04,0.94]

   

Total *** 248   251   100% -0.75[-7.95,6.45]

Heterogeneity: Tau2=20.05; Chi2=3.88, df=1(P=0.05); I2=74.23%  

Test for overall effect: Z=0.21(P=0.84)  

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

 
 

Analysis 3.4.   Comparison 3 COX-2 vs traditional NSAID, Outcome 4 Patient's global assessment of disease activity.

Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -24.5 (31.3) 90 -16.7 (31) 29.36% -7.8[-17.18,1.58]

Sieper 2008 148 43 (25) 154 38 (26) 36.37% 5[-0.75,10.75]

van der Heijde 2005 100 35.4 (24.4) 97 43 (24.8) 34.27% -7.63[-14.5,-0.76]

   

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Total *** 328   341   100% -3.09[-12.24,6.07]

Heterogeneity: Tau2=51.35; Chi2=9.69, df=2(P=0.01); I2=79.36%  

Test for overall effect: Z=0.66(P=0.51)  

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

 
 

Analysis 3.5.   Comparison 3 COX-2 vs traditional NSAID, Outcome 5 Duration of morning sti?ness.

Study or subgroup COX-2 traditional NSAID Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -28 (74) 90 -27 (154) 50.08% -0.01[-0.31,0.29]

van der Heijde 2005 100 -25.2 (2.2) 97 -20.9 (2.3) 49.92% -1.9[-2.24,-1.57]

   

Total *** 180   187   100% -0.95[-2.81,0.9]

Heterogeneity: Tau2=1.77; Chi2=67.42, df=1(P<0.0001); I2=98.52%  

Test for overall effect: Z=1.01(P=0.31)  

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

 
 

Analysis 3.6.   Comparison 3 COX-2 vs traditional NSAID, Outcome 6 CRP.

Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -2.5 (11.3) 90 -1.7 (9.1) 40.4% -0.79[-3.91,2.33]

Sieper 2008 148 9.7 (12.7) 154 10.7 (9.8) 59.6% -1[-3.57,1.57]

   

Total *** 228   244   100% -0.92[-2.9,1.07]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.92); I2=0%  

Test for overall effect: Z=0.91(P=0.37)  

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

 
 

Analysis 3.7.   Comparison 3 COX-2 vs traditional NSAID, Outcome 7 ASAS 20.

Study or subgroup COX-2 tradition-
al NSAID

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 84/161 96/157 37.25% 0.85[0.7,1.04]

Sieper 2008 44/74 45/74 30.14% 0.98[0.75,1.27]

van der Heijde 2005 65/100 51/97 32.61% 1.24[0.97,1.57]

   

Total (95% CI) 335 328 100% 1[0.8,1.25]

Total events: 193 (COX-2), 192 (traditional NSAID)  

Heterogeneity: Tau2=0.02; Chi2=5.64, df=2(P=0.06); I2=64.51%  

Test for overall effect: Z=0.03(P=0.98)  

Favours traditional NSAID 1000.01 100.1 1 Favours COX-2

 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Analysis 3.8.   Comparison 3 COX-2 vs traditional NSAID, Outcome 8 ASAS partial remission.

Study or subgroup COX-2 traditional NSAID Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

van der Heijde 2005 15/100 9/97 1.62[0.74,3.52]

Favours traditional NSAID 1000.01 100.1 1 Favours COX-2

 
 

Analysis 3.9.   Comparison 3 COX-2 vs traditional NSAID, Outcome 9 BASFI.

Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 -11.9 (22) 90 -6 (20.8) 29.35% -5.9[-12.36,0.56]

Sieper 2008 148 36 (25) 154 34 (25) 34.49% 2[-3.64,7.64]

van der Heijde 2005 100 36.5 (18.2) 97 39.4 (20.4) 36.17% -2.98[-8.38,2.42]

   

Total *** 328   341   100% -2.12[-6.53,2.29]

Heterogeneity: Tau2=6.42; Chi2=3.46, df=2(P=0.18); I2=42.18%  

Test for overall effect: Z=0.94(P=0.35)  

Favours COX-2 10050-100 -50 0 Favours traditional NSAID

 
 

Analysis 3.10.   Comparison 3 COX-2 vs traditional NSAID, Outcome 10 BASMI.

Study or subgroup COX-2 traditional NSAID Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Sieper 2008 148 3.5 (2.4) 154 3.4 (2.2) 0.1[-0.42,0.62]

Favours COX-2 42-4 -2 0 Favours traditional
NSAID

 
 

Analysis 3.11.   Comparison 3 COX-2 vs traditional NSAID, Outcome 11 Chest expansion.

Study or subgroup COX-2 traditional NSAID Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Dougados 2001 80 0.3 (1.5) 90 0.2 (1.4) 0.03[-0.41,0.47]

Favours traditional NSAID 21-2 -1 0 Favours COX-2

 
 

Analysis 3.12.   Comparison 3 COX-2 vs traditional NSAID, Outcome 12 Schober's test.

Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 2001 80 0.5 (1) 90 0.6 (1.1) 43.11% -0.07[-0.38,0.24]

van der Heijde 2005 100 3.9 (1) 97 4.1 (1) 56.89% -0.19[-0.46,0.08]

   

Total *** 180   187   100% -0.14[-0.34,0.07]

Heterogeneity: Tau2=0; Chi2=0.32, df=1(P=0.57); I2=0%  

Favours traditional NSAID 10.5-1 -0.5 0 Favours COX-2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup COX-2 traditional NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=1.33(P=0.18)  

Favours traditional NSAID 10.5-1 -0.5 0 Favours COX-2

 
 

Analysis 3.13.   Comparison 3 COX-2 vs traditional NSAID, Outcome 13 Pain relief ≥ 50%.

Study or subgroup COX-2 traditional NSAID Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Dougados 2001 38/80 32/90 1.34[0.93,1.92]

Favours traditional NSAID 1000.01 100.1 1 Favours COX-2

 
 

Analysis 3.14.   Comparison 3 COX-2 vs traditional NSAID, Outcome 14 Number of any adverse events.

Study or subgroup COX-2 tradition-
al NSAID

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 85/161 78/157 27.28% 1.06[0.86,1.32]

Dougados 2001 54/80 54/90 26.18% 1.13[0.9,1.41]

Sieper 2008 68/150 91/155 26.83% 0.77[0.62,0.96]

van der Heijde 2005 49/103 41/99 19.71% 1.15[0.84,1.57]

   

Total (95% CI) 494 501 100% 1.01[0.83,1.21]

Total events: 256 (COX-2), 264 (traditional NSAID)  

Heterogeneity: Tau2=0.02; Chi2=7.43, df=3(P=0.06); I2=59.64%  

Test for overall effect: Z=0.06(P=0.96)  

Favours COX-2 1000.01 100.1 1 Favours traditional NSAID

 
 

Analysis 3.15.   Comparison 3 COX-2 vs traditional NSAID, Outcome 15 Number of serious adverse events.

Study or subgroup COX-2 tradition-
al NSAID

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 1/161 3/157 33.26% 0.33[0.03,3.09]

Dougados 2001 1/80 1/90 22.23% 1.13[0.07,17.69]

Sieper 2008 2/150 2/155 44.51% 1.03[0.15,7.24]

van der Heijde 2005 0/103 0/99   Not estimable

   

Total (95% CI) 494 501 100% 0.72[0.2,2.63]

Total events: 4 (COX-2), 6 (traditional NSAID)  

Heterogeneity: Tau2=0; Chi2=0.72, df=2(P=0.7); I2=0%  

Test for overall effect: Z=0.5(P=0.62)  

Favours COX-2 1000.01 100.1 1 Favours traditional NSAID
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Analysis 3.16.   Comparison 3 COX-2 vs traditional NSAID, Outcome 16 Number of adverse events per organ system.

Study or subgroup COX-2 tradition-
al NSAID

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

3.16.1 Cardiovascular  

Sieper 2008 0/150 3/155 100% 0.15[0.01,2.83]

Subtotal (95% CI) 150 155 100% 0.15[0.01,2.83]

Total events: 0 (COX-2), 3 (traditional NSAID)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.27(P=0.2)  

   

3.16.2 Gastro-intestinal  

Barkhuizen 2006 21/161 29/157 26.68% 0.71[0.42,1.18]

Dougados 2001 27/80 29/90 29.81% 1.05[0.68,1.61]

Sieper 2008 25/150 44/155 29.54% 0.59[0.38,0.91]

van der Heijde 2005 13/103 5/99 13.97% 2.5[0.93,6.75]

Subtotal (95% CI) 494 501 100% 0.9[0.57,1.42]

Total events: 86 (COX-2), 107 (traditional NSAID)  

Heterogeneity: Tau2=0.14; Chi2=8.65, df=3(P=0.03); I2=65.31%  

Test for overall effect: Z=0.46(P=0.64)  

   

3.16.3 Hepatic  

Sieper 2008 0/150 6/155 100% 0.08[0,1.4]

Subtotal (95% CI) 150 155 100% 0.08[0,1.4]

Total events: 0 (COX-2), 6 (traditional NSAID)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

   

3.16.4 Respiratory  

Barkhuizen 2006 14/161 16/157 50.95% 0.85[0.43,1.69]

Dougados 2001 5/80 9/90 21.51% 0.63[0.22,1.79]

Sieper 2008 9/150 6/155 23.36% 1.55[0.57,4.25]

van der Heijde 2005 1/103 2/99 4.18% 0.48[0.04,5.22]

Subtotal (95% CI) 494 501 100% 0.9[0.55,1.46]

Total events: 29 (COX-2), 33 (traditional NSAID)  

Heterogeneity: Tau2=0; Chi2=1.87, df=3(P=0.6); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

   

3.16.5 Hematological  

Dougados 2001 0/80 1/90 100% 0.37[0.02,9.06]

Subtotal (95% CI) 80 90 100% 0.37[0.02,9.06]

Total events: 0 (COX-2), 1 (traditional NSAID)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.6(P=0.55)  

   

3.16.6 Neurological  

Barkhuizen 2006 13/161 3/157 24.25% 4.23[1.23,14.54]

Dougados 2001 6/80 3/90 23.04% 2.25[0.58,8.7]

Sieper 2008 23/150 39/155 31.42% 0.61[0.38,0.97]

van der Heijde 2005 8/103 2/99 21.3% 3.84[0.84,17.66]

Subtotal (95% CI) 494 501 100% 1.95[0.6,6.35]

Total events: 50 (COX-2), 47 (traditional NSAID)  

Heterogeneity: Tau2=1.1; Chi2=14.38, df=3(P=0); I2=79.14%  

Favours COX-2 1000.01 100.1 1 Favours traditional NSAID
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Study or subgroup COX-2 tradition-
al NSAID

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Test for overall effect: Z=1.11(P=0.27)  

   

3.16.7 Dermatological  

Barkhuizen 2006 8/161 0/157 38.72% 16.58[0.97,284.85]

Dougados 2001 4/80 3/90 61.28% 1.5[0.35,6.5]

Subtotal (95% CI) 241 247 100% 3.8[0.31,46.29]

Total events: 12 (COX-2), 3 (traditional NSAID)  

Heterogeneity: Tau2=2.09; Chi2=2.57, df=1(P=0.11); I2=61.1%  

Test for overall effect: Z=1.05(P=0.29)  

Test for subgroup differences: Chi2=7.39, df=1 (P=0.29), I2=18.85%  

Favours COX-2 1000.01 100.1 1 Favours traditional NSAID

 
 

Comparison 4.   NSAID vs NSAID

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain on Likert scale 6   Std. Mean Difference (IV, Fixed, 95% CI) Totals not selected

2 Pain on VAS 7   Std. Mean Difference (IV, Random, 95%
CI)

Totals not selected

3 Withdrawals due to ad-
verse events

23   Risk Ratio (M-H, Random, 95% CI) Totals not selected

4 Patient's global assess-
ment of disease activity

2   Std. Mean Difference (IV, Random, 95%
CI)

Totals not selected

5 Duration of morning
stiffness

7   Mean Difference (IV, Random, 95% CI) Totals not selected

6 Severity of morning
stiffness

2   Std. Mean Difference (IV, Random, 95%
CI)

Totals not selected

7 CRP 1   Mean Difference (IV, Random, 95% CI) Totals not selected

8 ESR 3   Mean Difference (IV, Random, 95% CI) Totals not selected

9 Lateral spinal flexion 1   Mean Difference (IV, Random, 95% CI) Totals not selected

10 Chest expansion 6   Mean Difference (IV, Random, 95% CI) Totals not selected

11 Tragus-to-wall dis-
tance

1   Mean Difference (IV, Random, 95% CI) Totals not selected

12 Occiput-to-wall dis-
tance

2   Mean Difference (IV, Random, 95% CI) Totals not selected

13 Schober's test 8   Mean Difference (IV, Random, 95% CI) Totals not selected

14 Pain relief ≥ 50% 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

15 Number of any ad-
verse events

19   Risk Ratio (M-H, Random, 95% CI) Totals not selected

16 Number of serious ad-
verse events

2   Risk Ratio (M-H, Random, 95% CI) Totals not selected

17 Adverse events per or-
gan system

16   Risk Ratio (M-H, Random, 95% CI) Totals not selected

17.1 Cardiovascular 6   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.2 Gastro-intestinal 16   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.3 Hepatic 3   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.4 Respiratory 3   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.5 Hematological 2   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.6 Renal 1   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.7 Neurological 14   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

17.8 Dermatological 9   Risk Ratio (M-H, Random, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 4.1.   Comparison 4 NSAID vs NSAID, Outcome 1 Pain on Likert scale.

Study or subgroup NSAID 1 NSAID 2 Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Astorga 1987 9 1 (0.8) 8 0.6 (0.5) 0.56[-0.42,1.53]

Batlle-Gualda 1996 155 1.5 (0.1) 153 1.5 (0.1) 0[-0.22,0.22]

Franssen 1986 14 1.6 (0.8) 17 1.6 (1) 0[-0.71,0.71]

Jessop 1976 12 1.8 (0.6) 8 1 (1.1) 0.97[0.01,1.92]

Schwarzer 1990 12 0.9 (0.6) 12 1.3 (0.8) -0.55[-1.36,0.27]

Simpson 1966 7 1.1 (1) 6 1.3 (0.8) -0.2[-1.29,0.9]

Favours NSAID 1 21-2 -1 0 Favours NSAID 2

 
 

Analysis 4.2.   Comparison 4 NSAID vs NSAID, Outcome 2 Pain on VAS.

Study or subgroup NSAID 1 NSAID 2 Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Batlle-Gualda 1996 155 37.8 (1.3) 153 36.2 (1.3) 1.23[0.98,1.47]

Dougados 1999 108 40 (15) 120 37 (18) 0.18[-0.08,0.44]

Myklebust 1986 16 23.8 (5.7) 19 30.4 (4.7) -1.25[-1.98,-0.51]

Nahir 1980 30 25 (19) 30 36 (21) -0.54[-1.06,-0.03]

Santo 1988 15 3.9 (2) 15 2.8 (1.7) 0.58[-0.16,1.31]

Tannenbaum 1984 23 3.3 (3.2) 22 3.1 (3.6) 0.06[-0.53,0.64]

Favours NSAID 1 42-4 -2 0 Favours NSAID 2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Study or subgroup NSAID 1 NSAID 2 Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Villa Alcázar 1996 135 33.4 (11.4) 138 31.2 (13.4) 0.18[-0.06,0.41]

Favours NSAID 1 42-4 -2 0 Favours NSAID 2

 
 

Analysis 4.3.   Comparison 4 NSAID vs NSAID, Outcome 3 Withdrawals due to adverse events.

Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Batlle-Gualda 1996 4/155 6/153 0.66[0.19,2.29]

Caldwell 1986 4/55 8/42 0.38[0.12,1.18]

Calin 1979 0/15 0/15 Not estimable

Dougados 1999 6/108 12/120 0.56[0.22,1.43]

Ebner 1983 5/49 5/49 1[0.31,3.24]

Franssen 1986 3/19 3/19 1[0.23,4.34]

Good 1977 3/13 1/13 3[0.36,25.21]

Heinrichs 1985 0/19 1/20 0.35[0.02,8.1]

Khan 1985 13/132 17/130 0.75[0.38,1.49]

Lomen 1986 I 1/30 1/27 0.9[0.06,13.7]

Lomen 1986 P 6/43 3/42 1.95[0.52,7.31]

Mena 1977 1/12 1/15 1.25[0.09,17.98]

Nahir 1980 1/31 0/31 3[0.13,70.92]

Nissilä 1978a 1/16 0/14 2.65[0.12,60.21]

Nissilä 1978b 0/15 0/15 Not estimable

Palferman 1991 6/23 8/19 0.62[0.26,1.47]

Pasero 1994 4/60 3/66 1.47[0.34,6.29]

Rejholec 1980 0/25 4/25 0.11[0.01,1.96]

Santo 1988 4/20 3/20 1.33[0.34,5.21]

Schwarzer 1990 0/12 1/12 0.33[0.01,7.45]

Simpson 1966 0/7 0/7 Not estimable

Tannenbaum 1984 0/28 1/27 0.32[0.01,7.57]

Villa Alcázar 1996 3/135 2/138 1.53[0.26,9.03]

Favours NSAID 1 10000.001 100.1 1 Favours NSAID 2

 
 

Analysis 4.4.   Comparison 4 NSAID vs NSAID, Outcome 4 Patient's global assessment of disease activity.

Study or subgroup NSAID 1 NSAID 2 Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Dougados 1999 108 39 (19) 120 36 (20) 0.15[-0.11,0.41]

Jessop 1976 12 1.7 (0.5) 8 1.1 (1.1) 0.7[-0.23,1.63]

Favours NSAID 1 42-4 -2 0 Favours NSAID 2
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Analysis 4.5.   Comparison 4 NSAID vs NSAID, Outcome 5 Duration of morning sti?ness.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Batlle-Gualda 1996 155 -30.4 (3.3) 153 -30 (3.9) -0.4[-1.21,0.41]

Dougados 1999 108 -21 (74) 120 -25 (61) 4[-13.72,21.72]

Franssen 1986 14 72 (54) 17 90 (120) -18[-81.67,45.67]

Jessop 1976 12 63.8 (52) 8 61.9 (71) 1.9[-55.43,59.23]

Nahir 1980 30 35 (23) 30 41 (31) -6[-19.81,7.81]

Santo 1988 15 28.3 (39.5) 15 17.3 (14.9) 11[-10.36,32.36]

Tannenbaum 1984 23 -96 (115) 23 -78 (86) -18[-76.69,40.69]

Favours NSAID 1 105-10 -5 0 Favours NSAID 2

 
 

Analysis 4.6.   Comparison 4 NSAID vs NSAID, Outcome 6 Severity of morning sti?ness.

Study or subgroup NSAID 1 NSAID 2 Std. Mean Difference Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Jessop 1976 12 1.9 (0.5) 8 0.8 (0.8) 1.74[0.66,2.82]

Nahir 1980 30 30 (20) 30 34 (17) -0.21[-0.72,0.29]

Favours NSAID 1 105-10 -5 0 Favours NSAID 2

 
 

Analysis 4.7.   Comparison 4 NSAID vs NSAID, Outcome 7 CRP.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Dougados 1999 108 -1.6 (11.5) 120 0.2 (15.9) -1.8[-5.38,1.78]

Favours NSAID 1 2010-20 -10 0 Favours NSAID 2

 
 

Analysis 4.8.   Comparison 4 NSAID vs NSAID, Outcome 8 ESR.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Franssen 1986 14 20 (19) 17 17 (14) 3[-8.97,14.97]

Santo 1988 15 12.5 (6.9) 15 12.7 (11.3) -0.18[-6.9,6.54]

Tannenbaum 1984 23 -0.5 (1.4) 23 -0.4 (1.4) -0.1[-0.93,0.73]

Favours NSAID 1 2010-20 -10 0 Favours NSAID 2

 
 

Analysis 4.9.   Comparison 4 NSAID vs NSAID, Outcome 9 Lateral spinal flexion.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Batlle-Gualda 1996 155 0.6 (0.3) 153 1 (0.3) -0.4[-0.47,-0.33]

Favours NSAID 2 0.50.25-0.5 -0.25 0 Favours NSAID 1
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Analysis 4.10.   Comparison 4 NSAID vs NSAID, Outcome 10 Chest expansion.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Batlle-Gualda 1996 155 0.6 (0.1) 153 0.8 (0.1) -0.2[-0.22,-0.18]

Dougados 1999 108 0.3 (1.5) 120 0.3 (1.5) 0[-0.39,0.39]

Nahir 1980 30 4.7 (1.9) 30 4 (1.5) 0.7[-0.17,1.57]

Palferman 1991 23 -0.2 (1.5) 18 0.4 (1) -0.54[-1.32,0.24]

Santo 1988 15 5.7 (1.6) 15 5.7 (1.2) 0[-1.01,1.01]

Tannenbaum 1984 23 1 (1.9) 23 0.4 (1.4) 0.6[-0.38,1.58]

Favours NSAID 2 10.5-1 -0.5 0 Favours NSAID 1

 
 

Analysis 4.11.   Comparison 4 NSAID vs NSAID, Outcome 11 Tragus-to-wall distance.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Palferman 1991 23 1 (4.5) 19 0.3 (1.9) 0.66[-1.38,2.7]

Favours NSAID 1 105-10 -5 0 Favours NSAID 2

 
 

Analysis 4.12.   Comparison 4 NSAID vs NSAID, Outcome 12 Occiput-to-wall distance.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Batlle-Gualda 1996 155 -0.5 (0.1) 153 -0.4 (0.1) -0.1[-0.12,-0.08]

Tannenbaum 1984 23 -0.3 (2.4) 23 -0.4 (2.4) 0.1[-1.29,1.49]

Favours NSAID 1 0.10.05-0.1 -0.05 0 Favours NSAID 2

 
 

Analysis 4.13.   Comparison 4 NSAID vs NSAID, Outcome 13 Schober's test.

Study or subgroup NSAID 1 NSAID 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Batlle-Gualda 1996 155 0.7 (0.1) 153 0.6 (0.1) 0.1[0.08,0.12]

Dougados 1999 108 0.3 (1.1) 120 0.3 (1) 0[-0.27,0.27]

Nahir 1980 30 1 (1) 30 0.7 (0.8) 0.3[-0.16,0.76]

Palferman 1991 23 0 (1.4) 19 -0.4 (1.3) 0.43[-0.37,1.23]

Pasero 1994 47 13.6 (1.6) 57 13.6 (2.2) 0.05[-0.68,0.78]

Santo 1988 15 2.9 (1.2) 15 3.2 (1.4) -0.3[-1.23,0.63]

Schwarzer 1990 8 2.4 (2.3) 6 4.2 (1.8) -1.8[-3.95,0.35]

Tannenbaum 1984 23 0.6 (1) 23 0.4 (1) 0.2[-0.35,0.75]

Favours NSAID 2 0.50.25-0.5 -0.25 0 Favours NSAID 1
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Analysis 4.14.   Comparison 4 NSAID vs NSAID, Outcome 14 Pain relief ≥ 50%.

Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Dougados 1999 53/108 64/120 0.92[0.71,1.19]

Favours NSAID 2 50.2 20.5 1 Favours NSAID 1

 
 

Analysis 4.15.   Comparison 4 NSAID vs NSAID, Outcome 15 Number of any adverse events.

Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Astorga 1987 3/10 1/10 3[0.37,24.17]

Batlle-Gualda 1996 47/155 56/153 0.83[0.6,1.14]

Caldwell 1986 19/55 24/42 0.6[0.39,0.95]

Calin 1979 3/15 4/15 0.75[0.2,2.79]

Ebner 1983 10/49 13/49 0.77[0.37,1.59]

Good 1977 3/13 2/13 1.5[0.3,7.55]

Heinrichs 1985 1/19 2/20 0.53[0.05,5.34]

Khan 1985 43/132 54/130 0.78[0.57,1.08]

Lomen 1986 I 14/30 11/27 1.15[0.63,2.08]

Lomen 1986 P 18/43 17/42 1.03[0.62,1.72]

Mena 1977 2/12 2/15 1.25[0.21,7.62]

Nahir 1980 6/31 9/31 0.67[0.27,1.65]

Nissilä 1978a 6/16 2/14 2.63[0.63,10.98]

Nissilä 1978b 1/15 4/15 0.25[0.03,1.98]

Palferman 1991 7/23 8/19 0.72[0.32,1.63]

Pasero 1994 15/60 22/60 0.68[0.39,1.18]

Santo 1988 6/20 5/20 1.2[0.44,3.3]

Schwarzer 1990 0/12 1/12 0.33[0.01,7.45]

Tannenbaum 1984 11/28 14/27 0.76[0.42,1.36]

Favours NSAID 1 1000.01 100.1 1 Favours NSAID 2

 
 

Analysis 4.16.   Comparison 4 NSAID vs NSAID, Outcome 16 Number of serious adverse events.

Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Nahir 1980 1/31 0/31 3[0.13,70.92]

Schwarzer 1990 0/12 1/12 0.33[0.01,7.45]

Favours NSAID 1 1000.01 100.1 1 Favours NSAID 2

 
 

Analysis 4.17.   Comparison 4 NSAID vs NSAID, Outcome 17 Adverse events per organ system.

Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

4.17.1 Cardiovascular  

Batlle-Gualda 1996 0/155 1/153 0.33[0.01,8.02]

Khan 1985 1/132 5/130 0.2[0.02,1.66]

Favours NSAID 1 1000.01 100.1 1 Favours NSAID 2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Lomen 1986 P 1/43 0/42 2.93[0.12,70]

Mena 1977 0/12 1/15 0.41[0.02,9.25]

Tannenbaum 1984 3/28 1/27 2.89[0.32,26.12]

Villa Alcázar 1996 1/135 2/138 0.51[0.05,5.57]

   

4.17.2 Gastro-intestinal  

Astorga 1987 3/10 1/10 3[0.37,24.17]

Batlle-Gualda 1996 43/155 43/153 0.99[0.69,1.41]

Caldwell 1986 12/55 13/55 0.92[0.46,1.84]

Ebner 1983 9/49 11/49 0.82[0.37,1.8]

Franssen 1986 9/14 8/15 1.21[0.65,2.23]

Good 1977 1/13 0/13 3[0.13,67.51]

Khan 1985 27/132 35/130 0.76[0.49,1.18]

Lomen 1986 I 10/30 5/27 1.8[0.7,4.6]

Lomen 1986 P 12/43 11/42 1.07[0.53,2.14]

Mena 1977 1/12 1/15 1.25[0.09,17.98]

Nissilä 1978a 4/16 1/14 3.5[0.44,27.75]

Nissilä 1978b 1/15 3/15 0.33[0.04,2.85]

Pasero 1994 11/60 14/66 0.86[0.43,1.75]

Santo 1988 6/20 3/20 2[0.58,6.91]

Tannenbaum 1984 3/28 10/27 0.29[0.09,0.94]

Villa Alcázar 1996 33/135 26/138 1.3[0.82,2.05]

   

4.17.3 Hepatic  

Batlle-Gualda 1996 16/155 7/153 2.26[0.96,5.33]

Pasero 1994 2/60 3/66 0.73[0.13,4.24]

Villa Alcázar 1996 1/135 1/138 1.02[0.06,16.18]

   

4.17.4 Respiratory  

Batlle-Gualda 1996 1/155 0/153 2.96[0.12,72.14]

Khan 1985 2/132 0/130 4.92[0.24,101.6]

Lomen 1986 P 0/43 2/42 0.2[0.01,3.95]

   

4.17.5 Hematological  

Good 1977 1/13 1/13 1[0.07,14.34]

Khan 1985 3/132 0/130 6.89[0.36,132.17]

   

4.17.6 Renal  

Villa Alcázar 1996 0/135 1/138 0.34[0.01,8.29]

   

4.17.7 Neurological  

Batlle-Gualda 1996 3/155 20/153 0.15[0.04,0.49]

Caldwell 1986 11/55 42/42 0.21[0.12,0.35]

Ebner 1983 3/49 4/49 0.75[0.18,3.18]

Franssen 1986 2/14 2/15 1.07[0.17,6.61]

Good 1977 1/13 1/13 1[0.07,14.34]

Khan 1985 9/132 27/130 0.33[0.16,0.67]

Lomen 1986 I 3/30 4/27 0.68[0.17,2.75]

Lomen 1986 P 2/43 1/42 1.95[0.18,20.74]

Nissilä 1978a 4/16 1/14 3.5[0.44,27.75]

Nissilä 1978b 0/15 2/15 0.2[0.01,3.85]

Pasero 1994 2/60 0/66 5.49[0.27,112.14]

Favours NSAID 1 1000.01 100.1 1 Favours NSAID 2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Study or subgroup NSAID 1 NSAID 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Santo 1988 1/20 2/20 0.5[0.05,5.08]

Tannenbaum 1984 6/28 7/27 0.83[0.32,2.15]

Villa Alcázar 1996 5/135 6/138 0.85[0.27,2.73]

   

4.17.8 Dermatological  

Batlle-Gualda 1996 2/155 2/153 0.99[0.14,6.92]

Caldwell 1986 0/55 3/42 0.11[0.01,2.07]

Ebner 1983 0/49 2/49 0.2[0.01,4.06]

Franssen 1986 2/14 0/15 5.33[0.28,102.26]

Khan 1985 2/132 1/130 1.97[0.18,21.46]

Lomen 1986 P 3/43 1/42 2.93[0.32,27.06]

Mena 1977 1/12 0/15 3.69[0.16,83.27]

Nissilä 1978a 1/16 0/16 3[0.13,68.57]

Villa Alcázar 1996 1/135 0/138 3.07[0.13,74.61]

Favours NSAID 1 1000.01 100.1 1 Favours NSAID 2

 
 

Comparison 5.   Naproxen vs other NSAID

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain on VAS 2 232 Mean Difference (IV, Random, 95% CI) 6.80 [3.72, 9.88]

2 Withdrawals due to ad-
verse events

3 646 Risk Ratio (M-H, Random, 95% CI) 0.87 [0.42, 1.80]

3 BASDAI 1   Mean Difference (IV, Random, 95% CI) Totals not selected

4 Patient's global assess-
ment of disease activity

1   Mean Difference (IV, Random, 95% CI) Totals not selected

5 Duration of morning
stiffness

1   Mean Difference (IV, Random, 95% CI) Totals not selected

6 ASAS 20 2 515 Risk Ratio (M-H, Random, 95% CI) 0.98 [0.68, 1.41]

7 ASAS partial remission 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

8 BASFI 1   Mean Difference (IV, Random, 95% CI) Totals not selected

9 Schober's test 2 301 Mean Difference (IV, Random, 95% CI) 0.16 [-0.09, 0.41]

10 Number of any adverse
events

3 646 Risk Ratio (M-H, Random, 95% CI) 0.95 [0.80, 1.12]

11 Number of serious ad-
verse events

2   Risk Ratio (M-H, Random, 95% CI) Totals not selected

12 Number of adverse
events per organ system

3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

12.1 Gastro-intestinal 3 646 Risk Ratio (M-H, Random, 95% CI) 0.97 [0.51, 1.86]

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

12.2 Hepatic 1 126 Risk Ratio (M-H, Random, 95% CI) 1.36 [0.24, 7.88]

12.3 Respiratory 2 520 Risk Ratio (M-H, Random, 95% CI) 1.22 [0.63, 2.36]

12.4 Neurological 3 646 Risk Ratio (M-H, Random, 95% CI) 0.24 [0.10, 0.60]

12.5 Dermatological 1 318 Risk Ratio (M-H, Random, 95% CI) 0.06 [0.00, 1.04]

 
 

Analysis 5.1.   Comparison 5 Naproxen vs other NSAID, Outcome 1 Pain on VAS.

Study or subgroup Naproxen other NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Myklebust 1986 19 30.4 (4.7) 16 23.8 (5.7) 77.55% 6.6[3.1,10.1]

van der Heijde 2005 97 43.3 (24.6) 100 35.8 (21.9) 22.45% 7.49[0.98,14]

   

Total *** 116   116   100% 6.8[3.72,9.88]

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.81); I2=0%  

Test for overall effect: Z=4.32(P<0.0001)  

Favours Naproxen 10050-100 -50 0 Favours other NSAID

 
 

Analysis 5.2.   Comparison 5 Naproxen vs other NSAID, Outcome 2 Withdrawals due to adverse events.

Study or subgroup Naproxen other NSAID Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 9/157 9/161 65.71% 1.03[0.42,2.52]

Pasero 1994 3/66 4/60 24.98% 0.68[0.16,2.92]

van der Heijde 2005 1/99 2/103 9.31% 0.52[0.05,5.65]

   

Total (95% CI) 322 324 100% 0.87[0.42,1.8]

Total events: 13 (Naproxen), 15 (other NSAID)  

Heterogeneity: Tau2=0; Chi2=0.42, df=2(P=0.81); I2=0%  

Test for overall effect: Z=0.38(P=0.71)  

Favours Naproxen 1000.01 100.1 1 Favours other NSAID

 
 

Analysis 5.3.   Comparison 5 Naproxen vs other NSAID, Outcome 3 BASDAI.

Study or subgroup Naproxen other NSAID Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

van der Heijde 2005 97 37.3 (20.3) 100 32.7 (19) 4.55[-0.94,10.04]

Favours Naproxen 10050-100 -50 0 Favours other NSAID
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Analysis 5.4.   Comparison 5 Naproxen vs other NSAID, Outcome 4 Patient's global assessment of disease activity.

Study or subgroup Naproxen other NSAID Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

van der Heijde 2005 97 43 (25.8) 100 35.4 (24.4) 7.63[0.61,14.65]

Favours Naproxen 10050-100 -50 0 Favours other NSAID

 
 

Analysis 5.5.   Comparison 5 Naproxen vs other NSAID, Outcome 5 Duration of morning sti?ness.

Study or subgroup Naproxen other NSAID Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

van der Heijde 2005 97 38.2 (28.4) 100 43 (27) -4.8[-12.53,2.93]

Favours Naproxen 10050-100 -50 0 Favours other NSAID

 
 

Analysis 5.6.   Comparison 5 Naproxen vs other NSAID, Outcome 6 ASAS 20.

Study or subgroup Naproxen other NSAID Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 96/157 84/161 51.8% 1.17[0.97,1.42]

van der Heijde 2005 51/97 65/100 48.2% 0.81[0.64,1.03]

   

Total (95% CI) 254 261 100% 0.98[0.68,1.41]

Total events: 147 (Naproxen), 149 (other NSAID)  

Heterogeneity: Tau2=0.06; Chi2=5.63, df=1(P=0.02); I2=82.24%  

Test for overall effect: Z=0.11(P=0.91)  

Favours other NSAID 1000.01 100.1 1 Favours Naproxen

 
 

Analysis 5.7.   Comparison 5 Naproxen vs other NSAID, Outcome 7 ASAS partial remission.

Study or subgroup Naproxen other NSAID Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

van der Heijde 2005 9/97 15/100 0.62[0.28,1.35]

Favours other NSAID 1000.01 100.1 1 Favours Naproxen

 
 

Analysis 5.8.   Comparison 5 Naproxen vs other NSAID, Outcome 8 BASFI.

Study or subgroup Naproxen other NSAID Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

van der Heijde 2005 97 39.4 (20.4) 100 36.5 (18.2) 2.98[-2.42,8.38]

Favours Naproxen 10050-100 -50 0 Favours other NSAID
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Analysis 5.9.   Comparison 5 Naproxen vs other NSAID, Outcome 9 Schober's test.

Study or subgroup Naproxen other NSAID Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Pasero 1994 57 13.6 (2.2) 47 13.6 (1.6) 12.19% -0.05[-0.78,0.68]

van der Heijde 2005 97 4.1 (1) 100 3.9 (1) 87.81% 0.19[-0.08,0.46]

   

Total *** 154   147   100% 0.16[-0.09,0.41]

Heterogeneity: Tau2=0; Chi2=0.37, df=1(P=0.54); I2=0%  

Test for overall effect: Z=1.24(P=0.21)  

Favours other NSAID 21-2 -1 0 Favours Naproxen

 
 

Analysis 5.10.   Comparison 5 Naproxen vs other NSAID, Outcome 10 Number of any adverse events.

Study or subgroup Naproxen other NSAID Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 78/157 85/161 61.35% 0.94[0.76,1.17]

Pasero 1994 22/66 15/60 9.17% 1.33[0.77,2.32]

van der Heijde 2005 41/99 49/103 29.47% 0.87[0.64,1.19]

   

Total (95% CI) 322 324 100% 0.95[0.8,1.12]

Total events: 141 (Naproxen), 149 (other NSAID)  

Heterogeneity: Tau2=0; Chi2=1.76, df=2(P=0.41); I2=0%  

Test for overall effect: Z=0.6(P=0.55)  

Favours Naproxen 50.2 20.5 1 Favours other NSAID

 
 

Analysis 5.11.   Comparison 5 Naproxen vs other NSAID, Outcome 11 Number of serious adverse events.

Study or subgroup Naproxen other NSAID Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

Barkhuizen 2006 3/157 1/161 3.08[0.32,29.26]

van der Heijde 2005 0/99 0/103 Not estimable

Favours Naproxen 1000.01 100.1 1 Favours other NSAID

 
 

Analysis 5.12.   Comparison 5 Naproxen vs other NSAID, Outcome 12 Number of adverse events per organ system.

Study or subgroup Naproxen other NSAID Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.12.1 Gastro-intestinal  

Barkhuizen 2006 29/157 21/161 41.7% 1.42[0.84,2.37]

Pasero 1994 14/66 11/60 33.89% 1.16[0.57,2.35]

van der Heijde 2005 5/99 13/103 24.41% 0.4[0.15,1.08]

Subtotal (95% CI) 322 324 100% 0.97[0.51,1.86]

Total events: 48 (Naproxen), 45 (other NSAID)  

Heterogeneity: Tau2=0.2; Chi2=4.95, df=2(P=0.08); I2=59.62%  

Test for overall effect: Z=0.09(P=0.93)  

   

Favours Naproxen 1000.01 100.1 1 Favours other NSAID

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Study or subgroup Naproxen other NSAID Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

5.12.2 Hepatic  

Pasero 1994 3/66 2/60 100% 1.36[0.24,7.88]

Subtotal (95% CI) 66 60 100% 1.36[0.24,7.88]

Total events: 3 (Naproxen), 2 (other NSAID)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.35(P=0.73)  

   

5.12.3 Respiratory  

Barkhuizen 2006 16/157 14/161 92.42% 1.17[0.59,2.32]

van der Heijde 2005 2/99 1/103 7.58% 2.08[0.19,22.59]

Subtotal (95% CI) 256 264 100% 1.22[0.63,2.36]

Total events: 18 (Naproxen), 15 (other NSAID)  

Heterogeneity: Tau2=0; Chi2=0.21, df=1(P=0.65); I2=0%  

Test for overall effect: Z=0.6(P=0.55)  

   

5.12.4 Neurological  

Barkhuizen 2006 3/157 13/161 54.79% 0.24[0.07,0.81]

Pasero 1994 0/66 2/60 9.2% 0.18[0.01,3.72]

van der Heijde 2005 2/99 8/103 36.01% 0.26[0.06,1.19]

Subtotal (95% CI) 322 324 100% 0.24[0.1,0.6]

Total events: 5 (Naproxen), 23 (other NSAID)  

Heterogeneity: Tau2=0; Chi2=0.04, df=2(P=0.98); I2=0%  

Test for overall effect: Z=3.07(P=0)  

   

5.12.5 Dermatological  

Barkhuizen 2006 0/157 8/161 100% 0.06[0,1.04]

Subtotal (95% CI) 157 161 100% 0.06[0,1.04]

Total events: 0 (Naproxen), 8 (other NSAID)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.94(P=0.05)  

Test for subgroup differences: Chi2=12.17, df=1 (P=0.02), I2=67.13%  

Favours Naproxen 1000.01 100.1 1 Favours other NSAID

 
 

Comparison 6.   Low dose vs high dose NSAID

Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain on VAS 4 830 Mean Difference (IV, Random, 95% CI) 0.19 [-3.23, 3.62]

2 Withdrawals due to ad-
verse events

5 1136 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.46, 1.60]

3 BASDAI 2 490 Mean Difference (IV, Random, 95% CI) 1.34 [-2.39, 5.07]

4 Patient's global assess-
ment of disease activity

3 734 Mean Difference (IV, Random, 95% CI) -1.61 [-5.35, 2.13]

5 Duration of morning
stiffness

3 530 Std. Mean Difference (IV, Random,
95% CI)

0.18 [-0.03, 0.38]

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Outcome or subgroup
title

No. of studies No. of partici-
pants

Statistical method Effect size

6 CRP 2 544 Mean Difference (IV, Random, 95% CI) 0.39 [-1.73, 2.51]

7 ASAS 20 3 620 Risk Ratio (M-H, Random, 95% CI) 0.89 [0.76, 1.05]

8 ASAS partial remission 1   Risk Ratio (M-H, Random, 95% CI) Totals not selected

9 BASFI 2 490 Mean Difference (IV, Random, 95% CI) 0.81 [-3.25, 4.87]

10 BASMI 1   Mean Difference (IV, Random, 95% CI) Totals not selected

11 Chest expansion 1   Mean Difference (IV, Random, 95% CI) Totals not selected

12 Schober's test 3 530 Mean Difference (IV, Random, 95% CI) -0.01 [-0.21, 0.19]

13 Pain relief ≥ 50% 2 340 Risk Ratio (M-H, Random, 95% CI) 1.05 [0.85, 1.28]

14 Number of any ad-
verse events

4 928 Risk Ratio (M-H, Random, 95% CI) 1.00 [0.76, 1.32]

15 Number of serious ad-
verse events

3 796 Risk Ratio (M-H, Random, 95% CI) 1.05 [0.27, 4.04]

16 Number of adverse
events per organ system

4   Risk Ratio (M-H, Random, 95% CI) Subtotals only

16.1 Cardiovascular 1 303 Risk Ratio (M-H, Random, 95% CI) 6.86 [0.36, 131.75]

16.2 Gastro-intestinal 4 892 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.49, 1.48]

16.3 Respiratory 3 796 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.42, 2.04]

16.4 Neurological 3 796 Risk Ratio (M-H, Random, 95% CI) 1.17 [0.70, 1.96]

16.5 Dermatological 1 298 Risk Ratio (M-H, Random, 95% CI) 0.44 [0.12, 1.63]

 
 

Analysis 6.1.   Comparison 6 Low dose vs high dose NSAID, Outcome 1 Pain on VAS.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1994 46 40 (27) 50 39 (25) 10.79% 1[-9.44,11.44]

Dougados 1999 120 -32 (28) 124 -34 (26) 25.53% 2[-4.79,8.79]

Sieper 2008 152 37.4 (25.6) 148 38.7 (24.9) 35.99% -1.3[-7.01,4.41]

van der Heijde 2005 100 35.8 (21.9) 90 35.6 (23.8) 27.69% 0.16[-6.36,6.68]

   

Total *** 418   412   100% 0.19[-3.23,3.62]

Heterogeneity: Tau2=0; Chi2=0.56, df=3(P=0.91); I2=0%  

Test for overall effect: Z=0.11(P=0.91)  

Favours NSAID dose 1 105-10 -5 0 Favours NSAID dose 2
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Analysis 6.2.   Comparison 6 Low dose vs high dose NSAID, Outcome 2 Withdrawals due to adverse events.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 3/137 9/161 19.27% 0.39[0.11,1.42]

Dougados 1994 1/46 2/50 6.54% 0.54[0.05,5.8]

Dougados 1999 12/120 8/124 35.24% 1.55[0.66,3.66]

Sieper 2008 8/153 12/150 34.85% 0.65[0.27,1.55]

van der Heijde 2005 2/103 0/92 4.11% 4.47[0.22,91.94]

   

Total (95% CI) 559 577 100% 0.86[0.46,1.6]

Total events: 26 (NSAID dose 1), 31 (NSAID dose 2)  

Heterogeneity: Tau2=0.1; Chi2=4.91, df=4(P=0.3); I2=18.57%  

Test for overall effect: Z=0.48(P=0.63)  

Favours NSAID dose 1 1000.01 100.1 1 Favours NSAID dose 2

 
 

Analysis 6.3.   Comparison 6 Low dose vs high dose NSAID, Outcome 3 BASDAI.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Sieper 2008 152 36.9 (21.9) 148 35.5 (20.7) 59.79% 1.4[-3.42,6.22]

van der Heijde 2005 100 32.7 (19) 90 31.5 (22) 40.21% 1.25[-4.63,7.13]

   

Total *** 252   238   100% 1.34[-2.39,5.07]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.97); I2=0%  

Test for overall effect: Z=0.7(P=0.48)  

Favours NSAID dose 1 2010-20 -10 0 Favours NSAID dose 2

 
 

Analysis 6.4.   Comparison 6 Low dose vs high dose NSAID, Outcome 4 Patient's global assessment of disease activity.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1999 120 -26 (27) 124 -25 (29) 28.35% -1[-8.03,6.03]

Sieper 2008 152 41 (24) 148 43 (25) 45.49% -2[-7.55,3.55]

van der Heijde 2005 100 35.4 (24.4) 90 37 (26.8) 26.16% -1.59[-8.91,5.73]

   

Total *** 372   362   100% -1.61[-5.35,2.13]

Heterogeneity: Tau2=0; Chi2=0.05, df=2(P=0.98); I2=0%  

Test for overall effect: Z=0.84(P=0.4)  

Favours NSAID dose 1 2010-20 -10 0 Favours NSAID dose 2

 
 

Analysis 6.5.   Comparison 6 Low dose vs high dose NSAID, Outcome 5 Duration of morning sti?ness.

Study or subgroup NSAID dose 1 NSAID dose 2 Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1994 46 45 (74) 50 33 (46) 21.07% 0.2[-0.21,0.6]

Dougados 1999 120 52 (68) 124 50 (77) 43.15% 0.03[-0.22,0.28]

Favours NSAID dose 1 10.5-1 -0.5 0 Favours NSAID dose 2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup NSAID dose 1 NSAID dose 2 Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

van der Heijde 2005 100 43 (27) 90 33.2 (30.1) 35.77% 0.34[0.06,0.63]

   

Total *** 266   264   100% 0.18[-0.03,0.38]

Heterogeneity: Tau2=0.01; Chi2=2.66, df=2(P=0.26); I2=24.71%  

Test for overall effect: Z=1.71(P=0.09)  

Favours NSAID dose 1 10.5-1 -0.5 0 Favours NSAID dose 2

 
 

Analysis 6.6.   Comparison 6 Low dose vs high dose NSAID, Outcome 6 CRP.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1999 120 0.2 (15.9) 124 0.7 (11.8) 36.33% -0.5[-4.02,3.02]

Sieper 2008 152 10.6 (10.7) 148 9.7 (12.7) 63.67% 0.9[-1.76,3.56]

   

Total *** 272   272   100% 0.39[-1.73,2.51]

Heterogeneity: Tau2=0; Chi2=0.39, df=1(P=0.53); I2=0%  

Test for overall effect: Z=0.36(P=0.72)  

Favours NSAID dose 1 105-10 -5 0 Favours NSAID dose 2

 
 

Analysis 6.7.   Comparison 6 Low dose vs high dose NSAID, Outcome 7 ASAS 20.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 59/137 84/161 35.26% 0.83[0.65,1.05]

Sieper 2008 27/58 44/74 20.24% 0.78[0.56,1.09]

van der Heijde 2005 65/100 58/90 44.5% 1.01[0.82,1.24]

   

Total (95% CI) 295 325 100% 0.89[0.76,1.05]

Total events: 151 (NSAID dose 1), 186 (NSAID dose 2)  

Heterogeneity: Tau2=0; Chi2=2.36, df=2(P=0.31); I2=15.25%  

Test for overall effect: Z=1.41(P=0.16)  

Favours NSAID dose 2 20.5 1.50.7 1 Favours NSAID dose 1

 
 

Analysis 6.8.   Comparison 6 Low dose vs high dose NSAID, Outcome 8 ASAS partial remission.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Risk Ratio

  n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

van der Heijde 2005 15/100 16/90 0.84[0.44,1.61]

Favours NSAID dose 2 200.05 50.2 1 Favours NSAID dose 1
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Analysis 6.9.   Comparison 6 Low dose vs high dose NSAID, Outcome 9 BASFI.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Sieper 2008 152 37 (26) 148 36 (25) 49.47% 1[-4.77,6.77]

van der Heijde 2005 100 36.5 (18.2) 90 35.8 (21.6) 50.53% 0.63[-5.08,6.34]

   

Total *** 252   238   100% 0.81[-3.25,4.87]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.93); I2=0%  

Test for overall effect: Z=0.39(P=0.69)  

Favours NSAID dose 1 105-10 -5 0 Favours NSAID dose 2

 
 

Analysis 6.10.   Comparison 6 Low dose vs high dose NSAID, Outcome 10 BASMI.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Sieper 2008 152 3.8 (2.6) 148 3.5 (2.4) 0.3[-0.27,0.87]

Favours NSAID dose 1 10.5-1 -0.5 0 Favours NSAID dose 2

 
 

Analysis 6.11.   Comparison 6 Low dose vs high dose NSAID, Outcome 11 Chest expansion.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

Dougados 1999 120 0.3 (1.5) 124 0.7 (2) -0.4[-0.84,0.04]

Favours NSAID dose 2 21-2 -1 0 Favours NSAID dose 1

 
 

Analysis 6.12.   Comparison 6 Low dose vs high dose NSAID, Outcome 12 Schober's test.

Study or subgroup NSAID dose 1 NSAID dose 2 Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Dougados 1994 46 13.4 (1.7) 50 13.1 (1.2) 11.19% 0.3[-0.29,0.89]

Dougados 1999 120 0.3 (1) 124 0.4 (1.3) 46.7% -0.1[-0.39,0.19]

van der Heijde 2005 100 3.9 (1) 90 3.9 (1.2) 42.1% 0[-0.31,0.31]

   

Total *** 266   264   100% -0.01[-0.21,0.19]

Heterogeneity: Tau2=0; Chi2=1.42, df=2(P=0.49); I2=0%  

Test for overall effect: Z=0.13(P=0.9)  

Favours NSAID dose 2 10.5-1 -0.5 0 Favours NSAID dose 1

 
 

Analysis 6.13.   Comparison 6 Low dose vs high dose NSAID, Outcome 13 Pain relief ≥ 50%.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Dougados 1994 25/46 28/50 31.5% 0.97[0.68,1.39]

Favours NSAID dose 2 20.5 1.50.7 1 Favours NSAID dose 1

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Dougados 1999 64/120 61/124 68.5% 1.08[0.85,1.39]

   

Total (95% CI) 166 174 100% 1.05[0.85,1.28]

Total events: 89 (NSAID dose 1), 89 (NSAID dose 2)  

Heterogeneity: Tau2=0; Chi2=0.25, df=1(P=0.62); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

Favours NSAID dose 2 20.5 1.50.7 1 Favours NSAID dose 1

 
 

Analysis 6.14.   Comparison 6 Low dose vs high dose NSAID, Outcome 14 Number of any adverse events.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 73/173 85/161 31.14% 0.8[0.64,1]

Dougados 1994 9/46 11/50 9.64% 0.89[0.41,1.95]

Sieper 2008 92/153 68/150 31.67% 1.33[1.07,1.65]

van der Heijde 2005 49/103 45/92 27.55% 0.97[0.73,1.3]

   

Total (95% CI) 475 453 100% 1[0.76,1.32]

Total events: 223 (NSAID dose 1), 209 (NSAID dose 2)  

Heterogeneity: Tau2=0.05; Chi2=10.23, df=3(P=0.02); I2=70.68%  

Test for overall effect: Z=0.01(P=1)  

Favours NSAID dose 1 50.2 20.5 1 Favours NSAID dose 2

 
 

Analysis 6.15.   Comparison 6 Low dose vs high dose NSAID, Outcome 15 Number of serious adverse events.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Barkhuizen 2006 1/137 1/161 23.96% 1.18[0.07,18.61]

Sieper 2008 3/153 2/150 58.05% 1.47[0.25,8.68]

van der Heijde 2005 0/103 1/92 17.99% 0.3[0.01,7.23]

   

Total (95% CI) 393 403 100% 1.05[0.27,4.04]

Total events: 4 (NSAID dose 1), 4 (NSAID dose 2)  

Heterogeneity: Tau2=0; Chi2=0.75, df=2(P=0.69); I2=0%  

Test for overall effect: Z=0.06(P=0.95)  

Favours NSAID dose 1 1000.01 100.1 1 Favours NSAID dose 2

 
 

Analysis 6.16.   Comparison 6 Low dose vs high dose NSAID,
Outcome 16 Number of adverse events per organ system.

Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

6.16.1 Cardiovascular  

Sieper 2008 3/153 0/150 100% 6.86[0.36,131.75]

Favours NSAID dose 1 1000.01 100.1 1 Favours NSAID dose 2

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Study or subgroup NSAID dose 1 NSAID dose 2 Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Subtotal (95% CI) 153 150 100% 6.86[0.36,131.75]

Total events: 3 (NSAID dose 1), 0 (NSAID dose 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.28(P=0.2)  

   

6.16.2 Gastro-intestinal  

Barkhuizen 2006 15/137 21/161 31.05% 0.84[0.45,1.56]

Dougados 1994 2/46 11/50 11.28% 0.2[0.05,0.84]

Sieper 2008 23/153 25/150 35.25% 0.9[0.54,1.52]

van der Heijde 2005 13/103 7/92 22.42% 1.66[0.69,3.98]

Subtotal (95% CI) 439 453 100% 0.85[0.49,1.48]

Total events: 53 (NSAID dose 1), 64 (NSAID dose 2)  

Heterogeneity: Tau2=0.16; Chi2=6.16, df=3(P=0.1); I2=51.3%  

Test for overall effect: Z=0.57(P=0.57)  

   

6.16.3 Respiratory  

Barkhuizen 2006 14/137 14/161 47.47% 1.18[0.58,2.38]

Sieper 2008 11/153 9/150 40.5% 1.2[0.51,2.81]

van der Heijde 2005 1/103 6/92 12.03% 0.15[0.02,1.21]

Subtotal (95% CI) 393 403 100% 0.92[0.42,2.04]

Total events: 26 (NSAID dose 1), 29 (NSAID dose 2)  

Heterogeneity: Tau2=0.22; Chi2=3.63, df=2(P=0.16); I2=44.83%  

Test for overall effect: Z=0.2(P=0.84)  

   

6.16.4 Neurological  

Barkhuizen 2006 7/137 13/161 26.14% 0.63[0.26,1.54]

Sieper 2008 32/153 23/150 57.05% 1.36[0.84,2.22]

van der Heijde 2005 8/103 4/92 16.81% 1.79[0.56,5.74]

Subtotal (95% CI) 393 403 100% 1.17[0.7,1.96]

Total events: 47 (NSAID dose 1), 40 (NSAID dose 2)  

Heterogeneity: Tau2=0.06; Chi2=2.7, df=2(P=0.26); I2=26.02%  

Test for overall effect: Z=0.59(P=0.56)  

   

6.16.5 Dermatological  

Barkhuizen 2006 3/137 8/161 100% 0.44[0.12,1.63]

Subtotal (95% CI) 137 161 100% 0.44[0.12,1.63]

Total events: 3 (NSAID dose 1), 8 (NSAID dose 2)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.23(P=0.22)  

Test for subgroup differences: Chi2=3.8, df=1 (P=0.43), I2=0%  

Favours NSAID dose 1 1000.01 100.1 1 Favours NSAID dose 2

 
 

Comparison 7.   Subgroup analysis: traditional and COX-2 NSAID vs Placebo

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain (VAS) 4 1199 Mean Difference (IV, Random, 95% CI) -18.06 [-23.11, -13.00]

1.1 traditional NSAIDs 4 850 Mean Difference (IV, Random, 95% CI) -16.51 [-20.84, -12.17]

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1.2 COX-2 NSAIDs 2 349 Mean Difference (IV, Random, 95% CI) -21.68 [-35.94, -7.42]

 
 

Analysis 7.1.   Comparison 7 Subgroup analysis: traditional and COX-2 NSAID vs Placebo, Outcome 1 Pain (VAS).

Study or subgroup NSAIDs Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

7.1.1 traditional NSAIDs  

Dougados 1994 50 39 (25) 95 57 (24) 13.77% -18[-26.44,-9.56]

Dougados 1999 120 -32 (28) 60 -15 (27) 13.74% -17[-25.47,-8.53]

Dougados 1999 108 -32 (27) 61 -15 (27) 13.73% -17[-25.48,-8.52]

Dougados 2001 90 -21 (26) 76 -13 (29) 13.77% -8[-16.45,0.45]

van der Heijde 2005 97 43.3 (24.6) 93 64.4 (23.7) 15.82% -21.08[-27.95,-14.21]

Subtotal *** 465   385   70.83% -16.51[-20.84,-12.17]

Heterogeneity: Tau2=7.39; Chi2=5.73, df=4(P=0.22); I2=30.25%  

Test for overall effect: Z=7.47(P<0.0001)  

   

7.1.2 COX-2 NSAIDs  

Dougados 2001 80 -27 (30) 76 -13 (29) 12.78% -14[-23.26,-4.74]

van der Heijde 2005 100 35.8 (21.9) 93 64.4 (23.7) 16.39% -28.57[-35.02,-22.12]

Subtotal *** 180   169   29.17% -21.68[-35.94,-7.42]

Heterogeneity: Tau2=89.57; Chi2=6.4, df=1(P=0.01); I2=84.39%  

Test for overall effect: Z=2.98(P=0)  

   

Total *** 645   554   100% -18.06[-23.11,-13]

Heterogeneity: Tau2=29.76; Chi2=16.92, df=6(P=0.01); I2=64.55%  

Test for overall effect: Z=7(P<0.0001)  

Test for subgroup differences: Chi2=0.46, df=1 (P=0.5), I2=0%  

Favours NSAIDs 10050-100 -50 0 Favours Placebo

 

 

A D D I T I O N A L   T A B L E S
 

Boersma 1976

Methods Design: Retrospective cohort study

Number of centres: 1

Time point of assessments: Whenever radiological examination of the lumbar vertebral column
was available.

Length of follow-up: Variable (up to 20 years)

Participants Inclusion criteria: Definite AS, with a radiological examination available.

Exclusion criteria: NA

Classification: New York criteria

Table 1.   Characteristics of included cohort studies 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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Continuous Phenylbutazone:

Number of participants: 18

Number of completers: 18

Age: NA

Male (%): NA

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Not continuous Phenylbutazone:

Number of participants: 12

Number of completers: 12

Age: NA

Male (%): NA

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

No medication:

Number of participants: 10

Number of completers: 10

Age: NA

Male (%): NA

Symptom duration: NA

Disease duration: NA

HLA-B27 positive (%): NA

Interventions Continuous Phenylbutazone vs not continuous Phenylbutazone vs no medication

Outcomes Extracted outcomes: Unable to extract outcomes due to the method of presentation (individual
data in graphs).

Notes Funding source: Not reported

Risk of bias • Study participation - High risk - "Patients were allocated randomly, in balanced groups of 4 with-
in each center..." Probably done, but no further information provided on period and place of re-
cruitment, nor were baseline key characteristics adequately described.

• Study attrition - Low risk - No losses to follow-up.

• Prognostic factor measurement - Unclear risk - "Per period, it was established whether con-
tinuous phenylbutazone medication had been given. The periods were then divided into three
groups…". Comment: No information provided on where information on medication use was
found, and unclear whether retrospective design might have introduced bias.

Table 1.   Characteristics of included cohort studies  (Continued)

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
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• Outcome measurement - Low risk - Comment: Detailed description of how radiographs were
scored and how the index of ossification was calculated, also a second evaluation of the scoring
of radiographs was done and few were rated differently which did not influence the final results.

• Confounding measurement and account - Unclear risk - "Further analysis revealed no demon-
strable influence of age.". Comment: Except one comment on influence of age, no other possible
confounders were mentioned in the manuscript.

• Analysis - Unclear risk - Comment: The selected model for statistical analysis was not reported.
No selective reporting seems to have occurred.

Poddubnyy 2012

Methods Design: Post-hoc analysis of prospective cohort study

Number of centres: 13

Time point of assessments: BL, 2 years

Length of follow-up: 2 years

Participants Inclusion criteria (participants with AS): 1. Definite clinical diagnosis of axial SpA according to
the local rheumatologist; 2. Duration of symptoms ≤ 10 years at the time of inclusion.

Exclusion criteria (participants with AS): NA

Classification (participants with AS): modified New York criteria

Inclusion criteria (participants with nr-axSpA): 1. Fulfilling ESSG criteria with minor modifica-
tions; 2. Duration of symptoms of ≤ 5 years.

Exclusion criteria (participants with nr-axSpA): NA

Classification (participants with nr-axSpA): ESSG criteria

AS, low NSAIDs intake (NSAIDs index < 50):

Number of participants: 64

Number of completers: 64

Age (mean (SD)): 36.2 (12.4)

Male (%): 67

Symptom duration (mean (SD)): 5.0 (2.9) years

Disease duration: NA

HLA-B27 positive (%): 86

AS, high NSAIDs intake (NSAIDs index ≥ 50):

Number of participants: 24

Number of completers: 24

Age (mean (SD)): 38.7 (9.8)

Male (%): 67

Symptom duration (mean (SD)): 5.5 (2.7) years

Disease duration: NA

HLA-B27 positive (%): 79

Table 1.   Characteristics of included cohort studies  (Continued)

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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nr-axSpA, low NSAIDs intake (NSAIDs index < 50):

Number of participants: 57

Number of completers: 57

Age (mean (SD)): 38.6 (9.3)

Male (%): 32

Symptom duration (mean (SD)): 3.0 (2.2) years

Disease duration: NA

HLA-B27 positive (%): 71

nr-axSpA, high NSAIDs intake (NSAIDs index ≥50):

Number of participants: 19

Number of completers: 19

Age (mean (SD)): 43.0 (9.6)

Male (%): 32

Symptom duration (mean (SD)): 3.7 (2.1) years

Disease duration: NA

HLA-B27 positive (%): 68

Interventions Low NSAIDs intake (NSAIDs index < 50) vs high NSAIDs intake (NSAIDs index ≥ 50)

Co-medication: No anti-TNF therapy was allowed.

Outcomes Extracted outcomes: mSASSS

Notes Funding source: As part of the German competence network in rheumatology (Kompetenznetz
Rheuma), GESPIC has been financially supported by the German Federal Ministry of Education and
Research (Bundesministerium für Bildung und Forschung – BMBF), grant number: FKZ 01G19946.
As funding by BMBF was reduced according to schedule in 2005 and stopped in 2007, complemen-
tary financial support has been obtained also from Abbott, Amgen, Centocor, Schering-Plough and
Wyeth. Since 2010, additional support has being obtained also from ANCYLOSS and ArthroMark
projects funded by the German Federal Ministry of Education and Research.

Risk of bias • Study participation - High risk - Source population is adequately described. In- and exclusion cri-
teria are adequately described, and baseline characteristics are clearly presented. Similar base-
line characteristics between study groups, except BASDAI and BASFI (both higher mean score in
high NSAID group), for which authors adjusted in the analysis. However, only a small group of
participants from the original cohort is selected (with full sets of radiographs and information on
NSAID intake), and it is not known whether these participants differ from the ones that are not
included.

• Study attrition - Low risk - No losses to follow-up.

• Prognostic factor measurement - Low risk - All participants had data for prognostic factor mea-
surement (NSAID intake), no missing data.

• Outcome measurement - Low risk - Radiographic progression was measured with a valid instru-
ment (mSASSS) in all participants.

• Confounding measurement and account - High risk - "...with adjustment for other factors." Com-
ment: This adjustment is insufficient. Patients were not randomised into each of the interventions
and confounding by indication cannot be excluded. Baseline differences in BASDAI and BASFI (and
unmeasured confounders) were not taken into account. Even with appropriate analyses (e.g.with

Table 1.   Characteristics of included cohort studies  (Continued)

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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propensity score adjustment), which was not performed, one could never completely exclude
confounding by indication, given the study design (observational study).

• Analysis - Low risk - The selected model of analysis is appropriate for the study design. No selec-
tive reporting seems to have occurred.

Table 1.   Characteristics of included cohort studies  (Continued)

 

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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Gossec 2005

Original study: Post hoc analysis of van der Heijde 2005.

Comparison: Active drug (etoricoxib 90, etoricoxib 120 and naproxen 500) vs placebo.

Analysis: Subgroup analysis in patients with and without chronic peripheral arthritis (defined as painful or swollen peripheral arthritis of > 4 weeks' duration, or a history of
peripheral arthritis (anamnestic and based on medical chart), provided that the spine was the primary source of pain).

Outcomes: BASDAI question on spine pain, patient global assessment of disease activity (BASFI), BASDAI question on peripheral pain, BASDAI questions on stiffness, BAS-
DAI question on enthesopathy, ASAS 20 responders.

Baseline characteristics

Characteristic Peripheral arthritis - Yes Peripheral arthritis - No

Number of participants 115 186

Age (mean (SD)) 43.8 (13.9) 43.5 (10.4)

"The two groups appeared to be well balanced, except for a higher percentage of concomitant DMARD and prior corticosteroid use in the group with peripheral arthritis."

Results

Outcome Peripheral arthritis? Treatment (N) Baseline (mean (SD)) Change from BL (mean (95% CI)) P value

Spine pain
(VAS, 0 to
100, higher
is worse)

Yes

Yes

No

No

Placebo (37)

Active drug (117)

Placebo (56)

Active drug (175)

78.7 (17.3)

77.6 (15.4)

76.2 (13.8)

77.7 (14.5)

-17.5 (-24.7 to -10.3)

-34.5 (-38.6 to -30.4)*

-10.0 (-15.9 to -4.1)

-42.5 (-45.8 to -39.2)*

*P < 0.05
vs placebo

Peripheral
pain (BAS-
DAI) (VAS, 0
to 100, high-
er is worse)

Yes

Yes

No

No

Placebo (37)

Active drug (117)

Placebo (56)

Active drug (175)

61.8 (27.0)

61.2 (27.5)

45.4 (31.9)

43.5 (31.5)

0.9 (-5.9 to 7.6)

-16.4 (-20.3 to -12.6)*

-5.5 (-11.0 to -0.1)

-26.6 (-29.7 to -23.5)*

*P < 0.05
vs placebo

Patient
global (VAS,
to 100, high-
er is worse)

Yes

Yes

Placebo (37)

Active drug (117)

66.5 (21.8)

64.8 (23.3)

-3.3 (-10.0 to 3.5)

-22.0 (-25.7 to -18.2)*

*P < 0.05
vs placebo

Table 2.   Characteristics of included post-hoc studies 
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No

No

Placebo (56)

Active drug (175)

62.8 (20.5)

63.4 (20.3)

-4.3 (-9.7 to 1.2)

-28.0 (-31.1 to -24.9)*

BASFI (VAS,
0 to 100,
higher is
worse)

Yes

Yes

No

No

Placebo (37)

Active drug (117)

Placebo (56)

Active drug (175)

55.2 (29.8)

58.3 (23.8)

53.4 (25.2)

53.7 (23.3)

-3.5 (-9.2 to 2.3)

-14.9 (-18.2 to -11.7)*

-5.1 (-9.8 to -0.4)

-20.3 (-22.9 to -17.6)*

*P < 0.05
vs placebo

Morning
stiffness
(duration
+ severity)
(VAS, 0 to
100, higher
is worse)

Yes

Yes

No

No

Placebo (37)

Active drug (117)

Placebo (56)

Active drug (175)

61.8 (26.0)

61.8 (25.4)

65.0 (21.4)

62.6 (23.7)

-5.7 (-12.4 to 1.0)

-24.4 (-28.1 to -20.6)*

-6.2 (-11.6 to -0.7)

-28.7 (-31.8 to -25.6)*

*P < 0.05
vs placebo

Outcome Peripheral arthritis? Treatment (N)   % reaching ASAS 20 Differ-
ence sig-
nificant?

ASAS 20 Yes

Yes

No

No

Placebo (37)

Active drug (117)

Placebo (56)

Active drug (175)

  25%

61%*

25%

71%*

*P = 0.001
vs placebo

*P < 0.001
vs place-
bo 

Discussion: "the combined active drug group provided significant clinical efficacy in AS patients with and without peripheral arthritis. The treatment responses that the
authors observed…compared with placebo are in agreement with those seen in other trials...However, the magnitude of these responses was greater in patients without
chronic peripheral arthritis or a history of peripheral arthritis. Although a significant difference in treatment effect among those with compared with those without periph-
eral arthritis was only seen for the primary end point of spinal pain, other end points demonstrated qualitatively similar differences, suggesting an overall difference in re-
sponse between the two patient subgroups."

 

Kroon 2012

Original study: Post hoc analysis of Wanders 2005.

Comparison: Continuous vs on-demand NSAID treatment (ketoprofen and celecoxib).

Table 2.   Characteristics of included post-hoc studies  (Continued)
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Analysis: Relevant subgroups were created by splitting ta-CRP, ta-ESR, ta-BASDAI, ta-AS- DAS-CRP and ta-ASDAS-ESR at predefined values considered as elevated (for the
acute phase reactants and representing high and low disease activity for the disease activity measures) ('low' vs 'high'). CRP levels > 5 mg/L and ESR > 12 mm/h were con-
sidered elevated; BASDAI > 4 and ASDAS > 2.1 were considered high. These subgroups were further split according to NSAID use (comparing continuous use with on-demand
use). Statistical interactions between subgroups of disease activity and mode of NSAID use, as well as their independent contributory effects, on radiographic progression
were tested using multiple regression analysis and logistic regression analysis.

Outcomes: BASDAI, inflammation (ESR and CRP), mSASSS, ASDAS-ESR, ASDAS-CRP.

Baseline characteristics

  All patients Patients with complete set of x-rays

Characteristic Continu-
ous use (N
= 111)

On-demand use (N = 103) Continuous use (N = 76) On-demand use (N = 74)

Age (mean (SD) years) 38.0 (10.7) 40.1 (10.5) 40.9 (9.8) 37.9 (11.9)

Male (%) 67 72 66 70

Disease duration (mean
(SD) years)

11.9 (9.3) 11.0 (9.4) 13.0 (10.2) 10.2 (9.3)

HLA-B27 (pos. %) 86 87 88 88

"Between-group differences at baseline were small and negligible… About 73% of the patients in both groups used celecoxib during the entire study period."

Results

Time-averaged determinant Outcome Continuous treatment On-demand treat-
ment

P value

dmSASSS (SD)* 0.2 (1.6) (N = 52) 1.7 (2.8) (N = 45) 0.003High

Nprog (%) 7 (13%) (N = 52) 17 (38%) (N = 45) 0.011

dmSASSS (SD)* 0.9 (1.8) (N = 21) 0.8 (1.1) (N = 25) 0.62

CRP

Low

Nprog (%) 5 (24%) (N = 21) 7 (28%) (N = 25) 0.97

dmSASSS (SD)* 0.9 (1.6) (N = 37) 2.0 (2.4) (N = 35) 0.038ESR High

Nprog (%) 8 (22%) (N = 37) 17 (49%) (N = 35) 0.031

Table 2.   Characteristics of included post-hoc studies  (Continued)
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dmSASSS (SD)* 0.1 (1.8) (N = 35) 0.7 (2.2) (N = 35) 0.03Low

Nprog (%) 4 (11%) (N = 35) 7 (20%) (N = 35) 0.51

dmSASSS (SD)* 0.1 (1.1) (N = 18) 1.1 (1.6) (N = 24) 0.021High

Nprog (%) 1 (6%) (N = 18) 7 (29%) (N = 24) 0.126

dmSASSS (SD)* 0.5 (1.8) (N = 58) 1.6 (2.8) (N = 50) 0.015

BASDAI

Low

Nprog (%) 11 (19%) (N = 58) 19 (38%) (N = 50) 0.047

dmSASSS (SD)* 0.4 (1.2) (N = 36) 1.9 (2.7) (N = 40) 0.005High

Nprog (%) 4 (11%) (N = 36) 15 (38%) (N = 40) 0.017

dmSASSS (SD)* 0.4 (2.0) (N = 40) 0.9 (2.1) (N = 34) 0.11

ASDAS-CRP

Low

Nprog (%) 8 (20%) (N = 40) 11 (32%) (N = 34) 0.35

dmSASSS (SD)* 0.4 (1.3) (N = 30) 1.8 (2.5) (N = 37) 0.006High

Nprog (%) 3 (10%) (N = 30) 15 (41%) (N = 37) 0.012

dmSASSS (SD)* 0.4 (1.9) (N = 46) 1.1 (2.5) (N = 37) 0.097

ASDAS-ESR

Low

Nprog (%) 9 (20%) (N = 46) 11 (30%) (N = 37) 0.41

* Mean (SD) value of δ modified stoke ankylosing spondylitis spine score (dmSASSS) in this (sub) group, defined as the difference between the modified Stoke Ankylosing
Spondylitis Spine Score (mSASSS) at month 0 and month 24.

Nprog is the number (percentage) of participants in this (sub) group with a progression score on the mSASSS of 2 or more.

Discussion: "continued inflammation in this study represented by ESR, CRP or the combined index ASAS-ESR and ASDAS-CRP plays an important role in radiographic pro-
gression. … this means we would be able to select patients who may benefit more from continuous use of NSAIDs with regards to radiographic progression… continuous
use of NSAIDs can almost completely counteract the negative influence of high ESR on structural damage…The application of continuous therapy with NSAIDs in patients
with elevated acute phase reactants may lead to an improved benefit to RR of these drugs, although it remains important to weigh the risk and benefit in individual pa-
tients".

Table 2.   Characteristics of included post-hoc studies  (Continued)
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Trial Groups Pain
on
VAS

With-
drawals
due
to
ad-
verse
events

BAS-
DAI

Pa-
tient's
glob-
al as-
sess-
ment
of dis-
ease
activi-
ty

Du-
ra-
tion
of
morn-
ing
stiff-
ness

CRP ASAS
20

ASAS
par-
tial
re-
mis-
sion

BASFI Chest
ex-
pan-
sion

Schober's
test

Pain
re-
lief ≥
50%

Num-
ber
of
any
ad-
verse
events

Num-
ber
of
seri-
ous
ad-
verse
events

Ad-
verse
events
per
or-
gan
sys-
tem

Barkhuizen
2006

Naproxen 500 mg vs
Placebo

* + * * * * +   *       + + +

Dougados
1994

Ximoprofen 30 mg vs
Placebo

+ +     +           + + +   +

Dougados
2001

Ketoprofen 200 mg vs
Placebo

+ +   + + +     + + + + + + +

Dougados
1999

Meloxicam 15 mg vs
Placebo

+ +   + + +       + + + +   +

Dougados
1999

Piroxicam 20 mg vs
Placebo

+ +   + + +       + + + +   +

van der Hei-
jde 2005

Naproxen 1000 mg vs
Placebo

+ + + + +   + + +   +   + + +

Table 3.   Available data for comparison 1 (traditional NSAID vs Placebo) 

+ Available data that was used in the meta-analysis.
* Available data that could not be used in the meta-analysis.
Additional information on all included trials can be found in the Characteristics of included studies.
 
 

Trial Groups Pain
on
VAS

With-
drawals
due
to ad-
verse
events

BAS-
DAI

Pa-
tient's
global
assess-
ment of
disease
activity

Du-
ra-
tion
of
morn-
ing

CRP ASAS
20

ASAS
par-
tial
re-
mis-
sion

BASFI Chest
ex-
pan-
sion

Schober's
test

Pain
re-
lief ≥
50%

Num-
ber
of
any
ad-
verse
events

Num-
ber
of
seri-
ous
ad-

Ad-
verse
events
per
or-
gan

Table 4.   Available data for comparison 2 (COX-2 vs Placebo) 
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1

stiff-
ness

verse
events

sys-
tem

Barkhuizen
2006

Celecoxib 400 mg vs
Placebo

* + * * * * +   *       + + +

Douga-
dos 2001

Celecoxib 200 mg vs
Placebo

+ +   + + +     + + + + + + +

van der
Heijde
2005

Etoricoxib 90 mg vs
Placebo

+ + + + +   + + +   +   + + +

Table 4.   Available data for comparison 2 (COX-2 vs Placebo)  (Continued)

+ Available data that was used in the meta-analysis.
* Available data that could not be used in the meta-analysis.
Additional information on all included trials can be found in the Characteristics of included studies.
 
 

Trial Groups Pain
on
VAS

With-
drawals
due
to
ad-
verse
events

BAS-
DAI

Pa-
tient's
glob-
al as-
sess-
ment
of dis-
ease
activi-
ty

Du-
ra-
tion
of
morn-
ing
stiff-
ness

CRP ASAS
20

ASAS
par-
tial
re-
mis-
sion

BASFI BASMI Chest
ex-
pan-
sion

Schober's
test

Pain
re-
lief ≥
50%

Num-
ber
of
any
ad-
verse
events

Num-
ber
of
seri-
ous
ad-
verse
events

Ad-
verse
events
per
or-
gan
sys-
tem

Barkhuizen
2006

Celecoxib 400 mg
vs Naproxen 500
mg

* + * * * * +   *         + + +

Douga-
dos
2001

Celecoxib 200 mg
vs Ketoprofen 200
mg

+ +   + + +     +   + + + + + +

Sieper
2008

Celecoxib 400 mg
vs Diclofenac 75
mg

+ + + +   + +   + +       + + +

Table 5.   Available data for comparison 3 (COX-2 vs traditional NSAID) 
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van der
Heijde
2005

Etoricoxib 90 mg vs
Naproxen 1000 mg

+ + + + +   + + +     +   + + +

Table 5.   Available data for comparison 3 (COX-2 vs traditional NSAID)  (Continued)

+ Available data that was used in the meta-analysis.
* Available data that could not be used in the meta-analysis.
Additional information on all included trials can be found in the Characteristics of included studies.
 
 

Trial Groups Pain
on
Lik-
ert
scale

Pain
on
VAS

With-
drawals
due
to
ad-
verse
events

Pa-
tient's
glob-
al
as-
sess-
ment
of
dis-
ease
ac-
tiv-
ity

Du-
ra-
tion
of
morn-
ing
stiff-
ness

Sever-
ity
of
morn-
ing
stiff-
ness

CRP ESR Lat-
er-
al
spinal
flex-
ion

Chest
ex-
pan-
sion

Tra-
gus-to-
wall
dis-
tance

Oc-
ciput-to-
wall
dis-
tance

In-
ter-
malle-
o-
lar
dis-
tance

Schober's
test

Pain
re-
lief
≥
50%

Num-
ber
of
any
ad-
verse
events

Num-
ber
of
se-
ri-
ous
ad-
verse
events

Ad-
verse
events
per
or-
gan
sys-
tem

Astorga
1987

Piroxicam 20 mg vs Tenoxicam
20 mg

+       *     *               +   +

Batlle-
Gualda
1996

Aceclofenac 200 mg vs In-
domethacin 100 mg

+ + +   +       + +   +   +   +   +

Caldwell
1986

Oxaprozin 1200 mg vs In-
domethacin 50 to 150 mg

*   + * *       * *   * * *   +   +

Calin 1979 Sulindac 200 to 400 mg vs In-
domethacin 75 to 150 mg

    +           * *     * *   +    

Dougados
1999

Piroxicam 20 mg vs Meloxicam
15 mg

  + + + +   +     +       + + *   *

Ebner
1983

Meclofanamate sodium 300 mg
vs Indometacin 150 mg

*   + * *         *       *   +   +

Table 6.   Available data for comparison 4 (NSAID vs NSAID) 
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Franssen
1986

Diflunisal 100 mg vs Phenylbu-
tazone 400 mg

+   +   +     +   *       *       +

Good 1977 Flurbiprofen 150 to 200 mg vs
Indomethacin 75 to 100 mg

*   +   *     *   *   * * *   +   +

Heinrichs
1985

Diclofenac 150 to 200 mg vs
Tiaprofenacid 600 to 700 mg

  * +   *         *   *   *   +    

Jessop
1976

Ketoprofen 200 mg vs
Phenylbutazone 300 mg

+     + + +       * * * * *        

Khan 1985 Diclofenac 125 mg vs In-
domethacin 125 mg

*   + * *         *   *   *   +   +

Lomen
1986 I

Flurbiprofen 150 to 300 mg vs
Indomethacin 75 to 150 mg

*   +   *         *   * * *   +   +

Lomen
1986 P

Flurbiprofen 200 to 300 mg vs
Phenylbutazone 300 to 500 mg

*   +   *         *   * * *   +   +

Mena 1977 Flurbiprofen 150 to 200 mg vs
Phenylbutazone 300 to 400 mg

*   +   *     *   *   *   *   +   +

Myklebust
1986

Piroxicam 20 mg vs Naproxen
1000 mg

  +     *         *       *        

Nahir 1980 Diclofenac 150 mg vs Sulindac
600 mg

  + +   + +       +       +   + +  

Nissilä
1978a

Proquazone 900 mg vs In-
domethacin 75 mg

    +                         +   +

Nissilä
1978b

Proquazone 900 mg vs In-
domethacin 75 mg

    +                         +   +

Palferman
1991

Nabumetone 2000 mg vs In-
domethacin 150 mg

    +             + +     +   +    

Pasero
1994

Aceclofenac 100 mg vs Naprox-
en 500 mg

  * +             *       +   +   +

Table 6.   Available data for comparison 4 (NSAID vs NSAID)  (Continued)
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Rejholec
1980

Tolfenamic acid 600 mg vs In-
domethacin 75 mg

*   +         *   *       *        

Santo
1988

Diclofenac 100 mg vs Oxaprozin
1200 mg

  + +   +     +   +       +   +   +

Schwarzer
1990

Diclofenac 50 mg vs Tenoxicam
20 mg

+   +                     +   + +  

Simpson
1966

Flufenamic acid 600 mg vs
Phenylbutazone 300 mg

+   +                              

Tannen-
baum
1984

Piroxicam 10 to 20 mg vs In-
domethacin 75 to 125 mg

  + +   +     +   +   +   +   +   +

Villa Al-
cázar 1996

Aceclofenac 200 mg vs Tenoxi-
cam 20 mg

  + +   *       * *   *   *       +

Table 6.   Available data for comparison 4 (NSAID vs NSAID)  (Continued)

+ Available data that was used in the meta-analysis.
* Available data that could not be used in the meta-analysis.
Additional information on all included trials can be found in the Characteristics of included studies.
 
 

Trial Groups Pain
on
VAS

With-
drawals
due
to
ad-
verse
events

BAS-
DAI

Pa-
tient's
glob-
al as-
sess-
ment
of dis-
ease
activi-
ty

Du-
ra-
tion
of
morn-
ing
stiff-
ness

CRP ASAS
20

ASAS
par-
tial
re-
mis-
sion

BASFI Chest
ex-
pan-
sion

Schober's
test

Num-
ber
of
any
ad-
verse
events

Num-
ber
of
seri-
ous
ad-
verse
events

Ad-
verse
events
per
or-
gan
sys-
tem

Barkhuizen
2006

Naproxen 500 mg vs Celecoxib
400 mg

* + * * * * +   *     + + +

Myklebust
1986

Naproxen 1000 mg vs Piroxicam
20 mg

+       *         * *      

Table 7.   Available data for comparison 5 (Naproxen vs other NSAID) 
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Pasero
1994

Naproxen 500 mg vs Aceclofenac
100 mg

* +               * + +   +

van der
Heijde
2005

Naproxen 1000 mg vs Etoricoxib
90 mg

+ + + + +   + + +   + + + +

Table 7.   Available data for comparison 5 (Naproxen vs other NSAID)  (Continued)

+ Available data that was used in the meta-analysis.
* Available data that could not be used in the meta-analysis.
Additional information on all included trials can be found in the Characteristics of included studies.
 
 

Trial Groups Pain
on
Lik-
ert
scale

Pain
on
VAS

With-
drawals
due
to
ad-
verse
events

BAS-
DAI

Pa-
tient's
glob-
al as-
sess-
ment
of
dis-
ease
ac-
tivity

Du-
ra-
tion
of
morn-
ing
stiff-
ness

CRP ASAS20 ASAS
par-
tial
re-
mis-
sion

BASFI BASMI Chest
ex-
pan-
sion

Schober's
test

Pain
re-
lief ≥
50%

Num-
ber
of
any
ad-
verse
events

Num-
ber
of
seri-
ous
ad-
verse
events

Ad-
verse
events
per
or-
gan
sys-
tem

Barkhuizen
2006

Celecoxib
200 mg vs
Celecoxib
400 mg

  * + * * * * +   *         + + +

Douga-
dos
1994

Ximoprofen
5 mg vs Xi-
moprofen
30 mg

  + +     +             + + +   +

Douga-
dos
1999

Meloxicam
15 mg vs
Meloxicam
22.5 mg

  + +   + + +         + + + *   *

Sieper
2008

Celecoxib
200 mg vs

  + + + +   + +   + +       + + +

Table 8.   Available data for comparison 6 (low dose vs high dose NSAID) 
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Celecoxib
400 mg

van der
Heijde
2005

Etoricox-
ib 90 mg vs
Etoricoxib
120 mg

  + + + + +   + + +     +   + + +

Table 8.   Available data for comparison 6 (low dose vs high dose NSAID)  (Continued)

+ Available data that was used in the meta-analysis.
* Available data that could not be used in the meta-analysis.
Additional information on all included trials can be found in the Characteristics of included studies.
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A P P E N D I C E S

Appendix 1. Search strategies

MEDLINE

1. exp Spondylitis/

2. (ankylos$ or spondyl$).tw.

3. SpA.tw.

4. (bekhterev$ or bechterew$).tw.

5. or/1-4

6. exp Cyclooxygenase 2 Inhibitors/

7. cox 2 inhibitor$.tw.

8. cyclooxygenase 2 inhibitor$.tw.

9. cyclo-oxygenase-2 inhibitor$.tw.

10. (meloxicam or movalis or mobec or mobic or movicox or mobicox or parocin or uticox or etoricoxib or arcoxia or celecoxib or
celebrex).tw.

11. coxib$.tw.

12. exp Anti-Inflammatory Agents, Non-Steroidal/

13. (Anti-Inflammator$ or (Anti adj Inflammator$) or AntiInflammator$).tw.

14. nsaid$.tw.

15. Aceclofenac.tw.

16. Acetylsalicylic acid.tw.

17. acephen.tw.

18. Ampyrone.tw.

19. Amynopirin.tw.

20. Antipyrine.tw.

21. Apazone.tw.

22. Aspirin.tw.

23. Bufexamac.tw.

24. Clofazimine.tw.

25. Clonixin.tw.

26. Curcumin.tw.

27. Dexketoprofen.tw.

28. Dexibruprofen.tw.

29. Diclofenac.tw.

30. Diflunisal.tw.

31. Dipyrone.tw.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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32. Epirizole.tw.

33. Etodolac.tw.

34. Fenbufen.tw.

35. Fenclofenac.tw.

36. Fenoprofen.tw.

37. Floctafenine.tw.

38. Flurbiprofen.tw.

39. Ibuprofen.tw.

40. Indomethacin.tw.

41. Ketoprofen.tw.

42. Ketorolac.tw.

43. Lederfen.tw.

44. Meclofenamic Acid.tw.

45. Mefenamic Acid.tw.

46. Mesalamine.tw.

47. Nabumetone.tw.

48. Naproxen.tw.

49. Niflumic Acid.tw.

50. Oxaprozin.tw.

51. Oxyphenbutazone.tw.

52. Phenazone.tw.

53. Phenylbutazone.tw.

54. Piroxicam.tw.

55. pirazolac.tw.

56. pirprofen.tw.

57. Ponstan.tw.

58. Prenazone.tw.

59. Salicylate$.tw.

60. Salsalate.tw.

61. Seractil.tw.

62. Sulfasalazine.tw.

63. Sulindac.tw.

64. Suprofen.tw.

65. Tenoxicam.tw.

66. Tiaprofenic acid.tw.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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67. tolfenamic acid.tw.

68. Tolmetin.tw.

69. ximoprofen.tw.

70. or/6-69

71. 5 and 70

72. (animals not (humans and animals)).sh.

73. 71 not 72

EMBASE

1. spondylitis/

2. (ankylos$ or spondyl$).tw.

3. SpA.tw.

4. (bekhterev$ or bechterew$).tw.

5. or/1-4

6. exp cyclooxygenase 2 inhibitor/

7. cox 2 inhibitor$.tw.

8. cox2 inhibitor$.tw.

9. cyclooxygenase 2 inhibitor$.tw.

10. cyclo-oxygenase-2 inhibitor$.tw.

11. (meloxicam or movalis or mobec or mobic or movicox or mobicox or parocin or uticox or etoricoxib or arcoxia or celecoxib or
celebrex).tw.

12. coxib$.tw.

13. exp nonsteroid antiinflammatory agent/

14. (Anti-Inflammator$ or (Anti adj Inflammator$) or AntiInflammator$).tw.

15. nsaid$.tw.

16. Aceclofenac.tw.

17. Acetylsalicylic acid.tw.

18. acephen.tw.

19. Ampyrone.tw.

20. Amynopirin.tw.

21. Antipyrine.tw.

22. Apazone.tw.

23. Aspirin.tw.

24. Bufexamac.tw.

25. Clofazimine.tw.

26. Clonixin.tw.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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27. Curcumin.tw.

28. Dexketoprofen.tw.

29. Dexibruprofen.tw.

30. Diclofenac.tw.

31. Diflunisal.tw.

32. Dipyrone.tw.

33. Epirizole.tw.

34. Etodolac.tw.

35. Fenbufen.tw.

36. Fenclofenac.tw.

37. Fenoprofen.tw.

38. Floctafenine.tw.

39. Flurbiprofen.tw.

40. Ibuprofen.tw.

41. Indomethacin.tw.

42. Ketoprofen.tw.

43. Ketorolac.tw.

44. Lederfen.tw.

45. Meclofenamic Acid.tw.

46. Mefenamic Acid.tw.

47. Mesalamine.tw.

48. Nabumetone.tw.

49. Naproxen.tw.

50. Niflumic Acid.tw.

51. Oxaprozin.tw.

52. Oxyphenbutazone.tw.

53. Phenazone.tw.

54. Phenylbutazone.tw.

55. Piroxicam.tw.

56. pirazolac.tw.

57. pirprofen.tw.

58. Ponstan.tw.

59. Prenazone.tw.

60. Salicylate$.tw.

61. Salsalate.tw.

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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62. Seractil.tw.

63. Sulfasalazine.tw.

64. Sulindac.tw.

65. Suprofen.tw.

66. Tenoxicam.tw.

67. Tiaprofenic acid.tw.

68. tolfenamic acid.tw.

69. Tolmetin.tw.

70. ximoprofen.tw.

71. or/6-70

72. 5 and 71

73. (animal$ not human$).sh,hw.

74. 72 not 73

CENTRAL

#1 MeSH descriptor: [Spondylitis] explode all trees

#2 (ankylos* or spondyl*):ti,ab

#3 SpA:ti,ab

#4 (bekhterev* or bechterew*):ti,ab

#5 #1 or #2 or #3 or #4

#6 MeSH descriptor: [Cyclooxygenase 2 Inhibitors] explode all trees

#7 "cox 2 inhibitor*":ti,ab

#8 "cyclooxygenase 2 inhibitor*":ti,ab

#9 "cyclo-oxygenase-2 inhibitor*":ti,ab

#10 (meloxicam or movalis or mobec or mobic or movicox or mobicox or parocin or uticox or etoricoxib or arcoxia or celecoxib or
celebrex):ti,ab

#11 coxib*:ti,ab

#12 MeSH descriptor: [Anti-Inflammatory Agents, Non-Steroidal] explode all trees

#13 Anti-Inflammator*:ti,ab or Anti nextj Inflammator*:ti,ab or AntiInflammator*:ti,ab

#14 nsaid*:ti,ab

#15 Aceclofenac.:ti,ab

#16 "Acetylsalicylic acid":ti,ab

#17 acephen:ti,ab

#18 Ampyrone:ti,ab

#19 Amynopirin:ti,ab

#20 Antipyrine:ti,ab

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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#21 Apazone:ti,ab

#22 Aspirin:ti,ab

#23 Bufexamac:ti,ab

#24 Clofazimine:ti,ab

#25 Clonixin:ti,ab

#26 Curcumin:ti,ab

#27 Dexketoprofen:ti,ab

#28 Dexibruprofen:ti,ab

#29 Diclofenac:ti,ab

#30 Diflunisal:ti,ab

#31 Dipyrone:ti,ab

#32 Epirizole:ti,ab

#33 Etodolac:ti,ab

#34 Fenbufen:ti,ab

#35 Fenclofenac:ti,ab

#36 Fenoprofen:ti,ab

#37 Floctafenine:ti,ab

#38 Flurbiprofen:ti,ab

#39 Ibuprofen:ti,ab

#40 Indomethacin:ti,ab

#41 Ketoprofen:ti,ab

#42 Ketorolac:ti,ab

#43 Lederfen:ti,ab

#44 "Meclofenamic Acid":ti,ab

#45 "Mefenamic Acid":ti,ab

#46 Mesalamine:ti,ab

#47 Nabumetone:ti,ab

#48 Naproxen:ti,ab

#49 "Niflumic Acid":ti,ab

#50 Oxaprozin:ti,ab

#51 Oxyphenbutazone:ti,ab

#52 Phenazone:ti,ab

#53 Phenylbutazone:ti,ab

#54 Piroxicam:ti,ab

#55 pirazolac:ti,ab

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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#56 pirprofen:ti,ab

#57 Ponstan:ti,ab

#58 Prenazone:ti,ab

#59 Salicylate*:ti,ab

#60 Salsalate:ti,ab

#61 Seractil:ti,ab

#62 Sulfasalazine:ti,ab

#63 Sulindac:ti,ab

#64 Suprofen:ti,ab

#65 Tenoxicam:ti,ab

#66 "Tiaprofenic acid":ti,ab

#67 "tolfenamic acid":ti,ab

#68 Tolmetin:ti,ab

#69 ximoprofen:ti,ab

#70 #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or
#26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or #43 or #44 or #45 or
#46 or #47 or #48 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56 or #57 or #58 or #59 or #60 or #61 or #62 or #63 or #64 or #65 or
#66 or #67 or #68 or #69

#71 #5 and #70

Scopus

#1 TITLE-ABS-KEY(ankylos* OR spondyl*)

#2 TITLE-ABS-KEY(spa)

#3 TITLE-ABS-KEY(bekhterev* OR bechterew*)

#4 #1 OR #2 OR #3

#5 TITLE-ABS-KEY("cox 2 inhibitor*" OR "cyclooxygenase 2 inhibitor*" OR "cyclo-oxygenase-2 inhibitor*")

#6 TITLE-ABS-KEY(meloxicam OR movalis OR mobec OR mobic OR movicox OR mobicox OR parocin OR uticox OR etoricoxib OR arcoxia
OR celecoxib OR celebrex)

#7 TITLE-ABS-KEY(coxib*)

#8 TITLE-ABS-KEY(anti-inflammator* OR "Anti Inflammator*" OR antiinflammator*)

#9 TITLE-ABS-KEY(nsaid*)

#10 TITLE-ABS-KEY(Aceclofenac or "Acetylsalicylic acid" or acephen or Ampyrone or Amynopirin or Antipyrine or Apazone or Aspirin or
Bufexamac or Clofazimine or Clonixin or Curcumin or Dexketoprofen or Dexibruprofen or Diclofenac or Diflunisal or Dipyrone or Epirizole
or Etodolac or Fenbufen or Fenclofenac or Fenoprofen or Floctafenine or Flurbiprofen or Ibuprofen or Indomethacin or Ketoprofen or
Ketorolac or Lederfen or "Meclofenamic Acid" or "Mefenamic Acid" or Mesalamine or Nabumetone or Naproxen or "Niflumic Acid" or
Oxaprozin or Oxyphenbutazone or Phenazone or Phenylbutazone or Piroxicam or pirazolac or pirprofen or Ponstan or Prenazone or
Salicylate* or Salsalate or Seractil or Sulfasalazine or Sulindac or Suprofen or Tenoxicam or "Tiaprofenic acid" or "tolfenamic acid" or
Tolmetin or ximoprofen)

#5 OR #6 OR #7 OR #8 OR #9 OR #10

#11 #4 AND #10 AND LIMIT-TO(DOCTYPE, "cp"

Non-steroidal anti-inflammatory drugs (NSAIDs) for axial spondyloarthritis (ankylosing spondylitis and non-radiographic axial
spondyloarthritis) (Review)
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