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A B S T R A C T

Background

Nonsteroidal anti-inflammatory drugs (NSAIDs) are used to reduce inflammatory pain and swelling in inflammatory bowel disease (IBD)
patients with rheumatological manifestations. While these drugs eDectively reduce musculoskeletal pain and stiDness, long-term use
is limited by gastrointestinal (GI) adverse eDects (AEs) and disease exacerbation. As an alternative to NSAIDs, selective cyclooxygenase
2 (COX-2) inhibitors were developed to improve GI safety and tolerability. COX-2 inhibitors include drugs such as celecoxib, rofecoxib,
valdecoxib, etoricoxib, and lumiracoxib. Rofecoxib and valdecoxib have been withdrawn from the market worldwide due to safety concerns
(most importantly for cardiovascular adverse events) and lumiracoxib has been withdrawn in many countries due to liver toxicity. However,
celecoxib and etoricoxib continue to be available for use in many countries. Several studies have examined whether COX-2 inhibitors can
be safely used for the treatment of rheumatological manifestations of IBD with inconsistent results. Some investigators report acceptable
safety profiles associated with these drugs while others found that COX-2 inhibitors are associated with high rates of disease exacerbation.

Objectives

The objective of this systematic review was to evaluate the tolerability and safety of COX-2 inhibitors used for the treatment of
rheumatological manifestations of IBD.

Search methods

We searched the following databases from inception to 19 September 2013: PubMed, EMBASE, MEDLINE and CENTRAL. The search was
not limited by language. Additional trials were identified by manually searching the reference lists of relevant papers and conference
proceedings and through correspondence with experts and pharmaceutical companies.

Selection criteria

Randomized controlled trials (RCTs) that compared COX-2 inhibitors to placebo were considered for inclusion. Participants were adult
patients with IBD presenting with rheumatological manifestations of at least two weeks duration.
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Data collection and analysis

Two authors independently assessed trial eligibility and extracted data. Methodological quality was assessed using the Cochrane risk of
bias tool. The primary outcome measure was the proportion of patients with disease exacerbation as defined by the included studies.
Secondary outcomes included GI adverse eDects, renal toxicity, cardiovascular and thrombotic events. Data were analysed on an intention-
to-treat basis where patients with missing final outcomes were assumed to have had an exacerbation of IBD. We calculated the risk ratio
(RR) and corresponding 95% confidence interval (95% CI) for dichotomous outcomes. The overall quality of the evidence was assessed
using the GRADE criteria.

Main results

There were no RCTs that assessed the tolerability or safety of the withdrawn COX-2 inhibitors rofecoxib, valdecoxib, or lumiracoxib. Two
RCTs (n = 381 IBD patients with rheumatological manifestations) were included in the review. One study (n = 159) compared etoricoxib (60
to 120 mg/day) to placebo in IBD patients with quiescent or active ulcerative colitis or Crohn's disease. The other study (n = 222) compared
celecoxib (200 mg twice daily) to placebo in patients with quiescent ulcerative colitis. Both studies were judged to be at low risk of bias. The
two included studies were not pooled for meta-analysis due to diDerences in patient populations and treatment duration. There was no
statistically significant diDerence in exacerbation of IBD between etoricoxib and placebo. AOer 12 weeks of treatment the IBD exacerbation
rate was 17% (14/82) in the etoricoxib group compared to 19% (15/77) in the placebo group (RR 0.88, 95% CI 0.45 to 1.69). A GRADE analysis
indicated that the overall quality of the evidence supporting this outcome was low due to very sparse data (29 events). There was no
statistically significant diDerence in exacerbation of ulcerative colitis between celecoxib and placebo. AOer two weeks of treatment 4%
(5/112) of celecoxib patients experienced an exacerbation of ulcerative colitis compared to 6% (7/110) of patients in the placebo group (RR
0.70, 95% CI 0.23 to 2.14). A GRADE analysis indicated that the overall quality of the evidence supporting this outcome was low due to very
sparse data (12 events). The study comparing etoricoxib to placebo documented but did not report on AEs. The proportion of patients who
experienced AEs was similar in the celecoxib and placebo groups (21% and 17%, respectively, P > 0.20). No patients in either group died
or experienced serious adverse events. Eleven percent of patients in the celecoxib and placebo groups experienced GI AEs (RR 0.97, 95%
CI 0.46 to 2.07). A GRADE analysis indicated that the overall quality of the evidence supporting this outcome was low due to very sparse
data (24 events). GI AEs led to premature withdrawal from the study in 3% of patients in celecoxib and placebo groups respectively. GI AEs
included increased stool frequency, rectal bleeding, and inflamed mucosa. No patients experienced any cardiovascular adverse events.
Renal toxicity or thrombotic AEs were not reported.

Authors' conclusions

The results for disease exacerbation and AEs between the COX-2 inhibitors celecoxib and etoricoxib and placebo were uncertain. Thus no
definitive conclusions regarding the tolerability and safety of the short term use of celecoxib and etoricoxib in patients with IBD can be
drawn. The two included studies suggest that celecoxib and etoricoxib do not exacerbate IBD symptoms. However, it should be noted that
both studies had relatively small sample sizes and short follow-up durations. Clinicians need to continue to weigh the risks and benefits
of these drugs when treating patients IBD patients with rheumatological manifestations in order to avoid disease exacerbation and other
adverse eDects. Further RCTs are needed to determine the tolerability and safety of celecoxib and etoricoxib in these patients.

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

Tolerability of selective cyclooxygenase 2 (COX-2) inhibitors used for the treatment of rheumatological manifestations of
inflammatory bowel disease

Nonsteroidal anti-inflammatory drugs (NSAIDs) are used to reduce inflammatory pain and swelling in inflammatory bowel disease (IBD)
patients with rheumatological manifestations (e.g. arthritis). While these drugs eDectively reduce musculoskeletal pain and stiDness, long-
term use is limited by gastrointestinal (GI) side eDects and disease exacerbation (i.e. an increase in the severity of a disease or its signs
and symptoms). As an alternative to NSAIDs, selective cyclooxygenase 2 (COX-2) inhibitors were developed to improve tolerability (i.e.
the degree to which the side eDects of a drug can be tolerated by a patient). COX-2 inhibitors include drugs such as celecoxib, rofecoxib,
valdecoxib, etoricoxib, and lumiracoxib. Rofecoxib and valdecoxib have been withdrawn from the market worldwide due to safety concerns
(most importantly an increased risk of heart attack or stroke) and lumiracoxib has been withdrawn in many countries due to liver toxicity.
However, celecoxib and etoricoxib are available for use in many countries. The purpose of this systematic review was to examine the
tolerability and safety of COX-2 inhibitors used for the treatment of rheumatological manifestations of IBD. Safety refers to whether the
drug causes any harm and is typically assessed by the number and type of side eDects caused by the drug.

This review does not include any studies that assessed the tolerability and safety of the withdrawn COX-2 inhibitors rofecoxib, valdecoxib,
or lumiracoxib.This review identified two studies that included a total of 381 participants with IBD who were experiencing rheumatological
manifestations. One study (159 participants) compared etoricoxib (60 to 120 mg/day) to placebo (e.g. a sugar pill) in people with IBD
(ulcerative colitis or Crohn's disease) who were in remission (i.e. no disease symptoms) or had active disease (i.e. had symptoms). The other
study (222 participants) compared 2 weeks of treatment with celecoxib (200 mg twice daily) to placebo in people with ulcerative colitis who
were in remission. The study that compared etoricoxib to placebo found no clear evidence of a diDerence in the proportion of patients who
experienced exacerbation of IBD aOer 12 weeks of treatment. Although this study documented side eDects experienced by the participants
these side eDects were not reported in the study manuscript. The study that compared celecoxib to placebo found no clear evidence of a
diDerence in the proportion of patients who experienced exacerbation of ulcerative colitis aOer two weeks of treatment. The proportion of
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patients who experienced side eDects was similar in the celecoxib and placebo groups (21% and 17%, respectively). No patients in either
group died or experienced serious side eDects. Eleven percent of patients in the celecoxib and placebo groups experienced GI side eDects
including increased stool frequency, rectal bleeding, and inflamed mucosa. No patients experienced any cardiovascular side eDects (i.e.
heart attack or stroke). Renal toxicity (i.e. the poisonous eDect of a substance on the kidneys) or thrombotic side eDects (i.e. the formation
of a blood clot inside a blood vessel) were not reported. The results of the two included studies in this review suggest that celecoxib and
etoricoxib do not exacerbate IBD symptoms. However, it should be noted that both studies assessed relatively small numbers of patients
and were of short duration. Futhermore, the overall quality of the evidence from the studies was rated as low due to lack of precision
of the results. No firm conclusions on the tolerability and safety of celecoxib and etoricoxib can be drawn from these studies. Further
studies are needed to determine the tolerability and safety of celecoxib and etoricoxib in patients with rheumatological manifestations of
inflammatory bowel disease.
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Summary of findings for the main comparison.   Etoricoxib versus placebo for treatment of rheumatological manifestations of inflammatory bowel
disease

Etoricoxib versus placebo for treatment of rheumatological manifestations of IBD

Patient or population: patients with active or quiescent IBD
Settings: outpatient 
Intervention: Etoricoxib versus placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Etoricoxib versus placebo

Relative effect
(95% CI)

No of Participants
(studies)

Quality of the evi-
dence
(GRADE)

Comments

Exacerbation of
IBD

195 per 1000 1 172 per 1000 
(88 to 330)

RR 0.88 
(0.45 to 1.69)

159
(1 study)

⊕⊕⊝⊝

low 2
 

*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% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio; IBD: Inflammatory bowel disease

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.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials
2 Downgraded two levels due to very sparse data (29 events)
 
 

Summary of findings 2.   Celecoxib versus placebo for treatment of rheumatological manifestations of ulcerative colitis

Celecoxib versus placebo for treatment of rheumatological manifestations of ulcerative colitis

Patient or population: patients with quiescent ulcerative colitis
Settings: outpatient 
Intervention: Celecoxib versus placebo
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Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Celecoxib versus placebo

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Exacerbation of ul-
cerative colitis

64 per 1000 1 45 per 1000 
(15 to 137)

RR 0.70 
(0.23 to 2.14)

222
(1 study)

⊕⊕⊝⊝

low 2
 

GI adverse events 110 per 1000 1 107 per 1000 
(51 to 228)

RR 0.97 
(0.46 to 2.07)

221
(1 study)

⊕⊕⊝⊝

low 3
 

*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% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio

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.

1 Control group risk estimates come from control arm of meta-analysis, based on included trials
2 Downgraded two levels due to very sparse data (12 events)
3 Downgraded two levels due to very sparse data (24 events)
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B A C K G R O U N D

Description of the condition

Ulcerative colitis (UC) and Crohn's disease (CD), the two primary
forms of inflammatory bowel disease (IBD), are chronic, relapsing
conditions of the intestinal tract that cause abdominal pain,
diarrhea and rectal bleeding. More than 3.5 million people
in the United States and Europe have been diagnosed with
IBD (Andres 1999; LoOus 2004), and convincing epidemiologic
evidence suggests that the incidence rate has risen in Asian
countries over the past decade (Sood 2007). Despite intensive
investigation into the cause of IBD, its pathogenic mechanism
remains poorly understood. Patients with IBD oOen suDer from a
variety of extraintestinal manifestations, including four categories
of rheumatic disease: peripheral arthritis, spondylitis, sacroiliitis,
and a broad group of less common disorders (Greenstein 1976;
Rankin 1990). Peripheral arthritis develops in 15 to 20% of
IBD patients and most commonly aDects large joints in an
asymmetrical pattern (Finch 1989; Gravallese 1988). Spondylitis,
indistinguishable from idiopathic ankylosing spondylitis, generally
aDects the spine and pelvis and has been observed in up to 11%
of IBD patients (Schorr-Lesnick 1988). Sacroiliitis occurs in 4 to
18% of IBD patients and is frequently asymptomatic (Gravallese
1988). Rheumatological manifestations of IBD can cause severe and
persistent discomfort which consequently reduces patients' quality
of life.

Description of the intervention

Conventional nonsteroidal anti-inflammatory drugs (NSAIDs) are
used to reduce inflammatory pain and swelling in IBD patients
with rheumatological manifestations. While these drugs eDectively
reduce musculoskeletal pain and stiDness, long-term use is limited
by gastrointestinal (GI) adverse eDects (AEs) ranging in severity
from mild dyspepsia to haemorrhage, perforation and death
(GriDin 2001; MacDonald 1997). Silverstein 1995 reported that
1 to 2% of patients treated with NSAIDs daily for one year
experienced serious NSAID-induced GI AEs. Several other studies
have found that the use of NSAIDs was associated with the onset
or clinical exacerbation of IBD (Beaugerie 2004; Bjarnason 1993;
Hawkey 2006; Thiéfin 2005). As an alternative to NSAIDs, selective
cyclooxygenase 2 (COX-2) inhibitors were developed to improve GI
safety and tolerability.

COX-2 inhibitors include drugs such as celecoxib, rofecoxib,
valdecoxib, etoricoxib, and lumiracoxib. Unfortunately, some COX-2
inhibitors have been associated with an increased risk of adverse
events which led to their withdrawal from the market. Rofecoxib
was associated with an increased risk of myocardial infarction
and was withdrawn from the world market in 2004 (Horton 2004;
Juni 2004). Valdecoxib was associated with an increased risk of
cardiovascular adverse events (Furberg 2005; Nussmeier 2005; Ott
2003), and reports of serious skin infections (Atukorala 2013; Byerly
2005; Ziemer 2007), and was withdrawn from the world market
in 2005. Lumiracoxib was associated with severe liver injury and
has been withdrawn from the market in many countries (Fok 2013;
Pillans 2012).

Celecoxib and etoricoxib remain available for use in many
countries. There is some evidence that the cardiovascular adverse
eDects of rofecoxib and valdecoxib may not be a class eDect
applicable to all COX-2 selective inhibitors. A meta-analysis

by Matchaba 2005 that included 34,668 patients found no
evidence of an increased risk of cardiovascular adverse eDects in
patients treated with lumiracoxib compared to placebo, naproxen,
diclofenac, ibuprofen, celecoxib, or rofecoxib. A recent meta-
analysis by De Vecchis 2014 indicates that etoricoxib is not
associated with an increased risk of serious vascular events when
compared to placebo or naproxen. Meta-analyses have been
performed to assess the risk of cardiovascular eDects associated
with celecoxib and the results have been equivocal. Brophy 2005
found no association between celecoxib and an increased risk of
cardiovascular adverse eDects. De Vecchis 2014 found a small but
increased risk of serious vascular events including an elevated
risk of non-fatal acute myocardial infarction in patients treated
with celecoxib compared to placebo. However, when celecoxib
was compared to naproxen there was no significant benefit in
terms of a reduced risk of serious cardiovascular events (De
Vecchis 2014). Despite ongoing concerns over the safety of these
agents the use of etoricoxib and celecoxib may be appropriate in
some patient populations, particularly patients who are unable to
tolerate NSAID-induced GI AEs.

How the intervention might work

COX is a rate-limiting enzyme that catalyzes the formation of
prostanoids from arachidonic acid. There are two isoforms of COX:
COX-1 and COX-2. The former is involved in the production of
prostaglandins, which are essential for the maintenance of normal
endocrine and kidney function, gastric mucosal integrity, and
coagulation. In contrast, COX-2 is specifically produced in response
to inflammatory and mitogenic stimuli, suggesting that it plays an
important role in mediating inflammation (CroDord 2000). Whereas
NSAIDs inhibit the activity of both COX isoforms, COX-2 inhibitors
are more selective (Vane 1971), and are associated with fewer GI AEs
(Bombardier 2000; Schnitzer 2004).

Why it is important to do this review

Several studies have examined whether COX-2 inhibitors can be
safely used for the treatment of rheumatological manifestations of
IBD with inconsistent results. Some investigators report acceptable
safety profiles associated with these drugs (Bonner 2001; Reinisch
2003). However, others note that COX-2 inhibitors are associated
with high rates of disease exacerbation (Biancone 2004; Gornet
2002; Matuk 2004). At present there is no published systematic
review examining the safety of COX-2 inhibitors for the treatment of
rheumatological complications in patients with IBD.

O B J E C T I V E S

The objective of this systematic review was to evaluate the
tolerability and safety of COX-2 inhibitors (e.g. celecoxib, rofecoxib,
valdecoxib, etoricoxib, and lumiracoxib) used for the treatment of
rheumatological manifestations of IBD.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomized controlled trials (RCTs) were considered for inclusion.

Tolerability of selective cyclooxygenase 2 inhibitors used for the treatment of rheumatological manifestations of inflammatory bowel
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Types of participants

Adult patients (age ≥18 years) with IBD (either UC or CD defined by
a combination of clinical, radiographic, endoscopic, and histologic
criteria) presenting with rheumatological manifestations for a
period of ≥ 2 weeks were considered for inclusion.

Types of interventions

Studies comparing COX-2 inhibitors to placebo were considered for
inclusion.

Types of outcome measures

Primary outcomes

The primary outcome was the proportion of patients with disease
exacerbation as defined by the included studies.

Secondary outcomes

Secondary outcomes included GI adverse events, renal toxicity,
cardiovascular and thrombotic events.

Search methods for identification of studies

Electronic searches

We searched the following databases from inception to 19
September 2013:

1. PubMed;
2. EMBASE;
3. MEDLINE; and
4. CENTRAL.

The search was not limited by language. The electronic search
strategies are summarized in Appendix 1.

Searching other resources

Additional trials were identified by manually searching the
reference lists of relevant papers and conference proceedings
and through correspondence with experts and pharmaceutical
companies (i.e. manufacturers of COX-2 inhibitors).

Data collection and analysis

Selection of studies

Two authors (Xin-Pu Miao and Hui-Yan Li) independently reviewed
titles and abstracts of references retrieved from the literature
search and selected potentially relevant studies. The full-text
versions of provisionally included studies were then assessed by
two authors (Xin-Pu Miao and Hui-Yan Li) to determine whether the
inclusion criteria was satisfied. DiDerences in opinion were resolved
by discussion until consensus was reached. If an agreement failed
to be reached, a third author (Qin Ouyang) was consulted.

Data extraction and management

Two authors (Ren-Wei Hu and Yan Zhang) extracted data from
the relevant trials using a data extraction form. Discrepancies
were resolved by discussion until consensus was reached. If
an agreement failed to be reached, an independent expert
gastroenterologist or statistician was consulted. Justification for
excluding studies from the review was documented. Data were
entered in the Cochrane Collaboration Review Manager soOware
(RevMan 5.3) and checked for accuracy (RevMan 2014).

The types of data that were extracted included:

a. Study characteristics and design;

b. Characteristics of patients;

c. Inclusion and exclusion criteria;

d. Interventions; and

e. Outcomes.

Assessment of risk of bias in included studies

Two authors independently assessed study quality using the
Cochrane risk of bias tool (Higgins 2011). DiDerences in opinion
were resolved by discussion until consensus was reached. The
assessed factors included:

1) Randomization sequence generation;

2) Allocation concealment;

3) Blinding of participants, personnel and outcome assessment;

4) Incomplete outcome data;

5) Selective reporting; and

6) Other potential sources of bias.

Studies were then judged as being at high, low or unclear risk of bias
based on the information provided in the available publications.

The GRADE approach was used to rate the overall quality of
evidence for the primary outcomes. RCTs start as high quality
evidence, but may be downgraded due to: (1) limitations in design
and implementation (risk of bias), (2) indirectness of evidence, (3)
inconsistency (unexplained heterogeneity), (4) imprecision (sparse
data), and (5) reporting bias (publication bias). The overall quality
of evidence for each outcome was determined aOer considering
each of these elements, and categorized as high quality (i.e. further
research is very unlikely to change our confidence in the estimate
of eDect); moderate quality (i.e. further research is likely to have
an important impact on our confidence in the estimate of eDect
and may change the estimate); low quality (i.e. further research is
very likely to have an important impact on our confidence in the
estimate of eDect and is likely to change the estimate); or very low
quality (i.e. we are very uncertain about the estimate) (Guyatt 2008;
Schünemann 2011).

Measures of treatment e=ect

RevMan 5.3 was used for data analysis (RevMan 2014). Dichotomous
data were analyzed by calculating the risk ratio (RR) and
corresponding 95% confidence interval (95% CI).

Dealing with missing data

We planned to contact authors of included studies to obtain missing
data. Data were analyzed on an intention-to-treat basis where
patients with missing final outcomes were assumed to have had
an exacerbation of IBD. If for a particular outcome, less than 80%
of patients allocated to the treatments completed the trial, we
planned to not use these data as they are considered to be too
prone to bias. However, for both included studies more than 80%
of patients completed the trial.
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Assessment of heterogeneity

Heterogeneity across trials was assessed using the Chi2 and I2

statistics (Higgins 2003). A P value < 0.10 was considered statistically

significant. If significant heterogeneity was present (i.e. I2≥ 50%) we
planned to explore possible explanations.

Assessment of reporting biases

We planned to assess publication bias by means of a funnel plot
(Egger 1997), if there were a suDicient number of included studies
(i.e. ≥ 10).

Data synthesis

We planned to calculate the pooled RR and corresponding 95% CI
for dichotomous outcomes using a fixed-eDect model if patients,
treatments and outcomes were suDiciently similar across studies.
If significant heterogeneity was detected we planned to use a
random-eDects model. If a high degree of heterogeneity was

detected (i.e. I2 > 75%), data would not be pooled for meta-analysis.

Subgroup analysis and investigation of heterogeneity

If data permitted, subgroup analyses were planned for diDerent
doses of COX-2 inhibitors.

Sensitivity analysis

If a suDicient number of randomized trials were identified, we
planned sensitivity analysis to explore the impact of study quality
and the impact of studies with outlying results.

R E S U L T S

Description of studies

Results of the search

The electronic database search on 19 September 2013 identified
1923 studies. AOer removal of duplicates, 1853 studies were
screened for inclusion. Of these, 14 potentially relevant studies on
the use of COX-2 inhibitors for the treatment of rheumatological
manifestations of IBD were identified (See Figure 1). Eight studies
were excluded because they were case reports and an additional
four studies were excluded because they were non-randomized
trials. Two RCTs involving a total of 381 participants satisfied the
inclusion criteria and were included in the review (El Miedany
2006; Sandborn 2006). No RCTs were identified that assessed the
tolerability and safety of the withdrawn COX-2 inhibitors rofecoxib,
valdecoxib, or lumiracoxib for the treatment of rheumatological
manifestations of inflammatory bowel disease.
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Figure 1.   Study flow diagram.

 
Included studies

1. El Miedany 2006 conducted a randomized, multicenter, double-
blind, placebo-controlled trial to assess the eDicacy and safety
of etoricoxib (60 to 120 mg once daily) for the treatment of
IBD-associated arthropathy. Patients with quiescent or active UC
or CD and accompanying rheumatological manifestations were
randomized to receive etoricoxib (n = 82) or placebo (n = 77)
for twelve weeks. Eligibility requirements prevented pregnant
patients, smokers (current or former for less than one year) and
individuals receiving antibiotics from participating. The primary
outcome was change in IBD activity index. The eDicacy of etoricoxib
as an anti-inflammatory drug was a secondary outcome and was
measured by the progression of the rheumatological condition.
Adverse events and bile acid concentrations were also monitored.

2. Sandborn 2006 randomized 222 patients with quiescent UC
and a present or past history of nonspecific arthritis, arthralgia or
other condition amenable to NSAID therapy to receive celecoxib
(n = 112; 200 mg twice daily) or placebo (n = 110) for 14 days
in a multicenter double-blind trial. Patients were excluded if they
had a known sulfa allergy or sensitivity to COX inhibitors or both;
endoscopic evidence of active UC; a history of gastroduodenal ulcer
within one month; received NSAIDs, ulcer medication or antacids
within two weeks; received corticosteroids within one month; or
required antibiotics, analgesics or corticosteroids during the study.
The primary outcome was the proportion of patients with disease
exacerbation, as defined by a total Mayo Clinic score of 5 or more
at final assessment and an increase in endoscopy score of at least
one point. Disease exacerbation in patients missing Mayo Clinic
or endoscopic scores due to study withdrawal or termination was
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assessed during secondary analyses. Adverse events and bile acid
concentrations were also monitored.

Excluded studies

Excluded studies and justification for exclusion are reported in the
Characteristics of excluded studies tables.

Risk of bias in included studies

Two authors (Xin-Pu Miao and Hui-Yan Li) independently assessed
risk of bias for each study using the Cochrane risk of bias tool
(Higgins 2011). The risk of bias analysis is summarized in (Figure 2).

 

Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

El Miedany 2006 did not report the methods used for randomization
and allocation concealment and was rated as unclear for
these items. Sandborn 2006 reported a computer-generated
randomization sequence and was rated a low risk for this item.
Sandborn 2006 did not describe the method used for allocation
concealment and was rated as unclear for this item.

Blinding

El Miedany 2006 reported the use of a matched placebo and
was rated as low risk for blinding of participants and personnel.
Sandborn 2006 reported that patients and investigators were
unaware of treatment assignment and was rated as low risk for

blinding of participants and personnel and for outcome assessors.
El Miedany 2006 did not describe outcome assessment and this
item was rated as unclear.

Incomplete outcome data

Both studies were rated as low risk of bias for incomplete outcome
data.

Selective reporting

Both studies were rated as low risk of bias for selective reporting.
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Other potential sources of bias

Both included studies were rated as low risk of bias for other
potential sources of bias.

E=ects of interventions

See: Summary of findings for the main comparison Etoricoxib
versus placebo for treatment of rheumatological manifestations
of inflammatory bowel disease; Summary of findings 2 Celecoxib
versus placebo for treatment of rheumatological manifestations of
ulcerative colitis

The two included studies were not pooled for meta-analysis due
to diDerences in patient populations and treatment duration. El

Miedany 2006 enrolled patients with quiescent or active IBD (i.e.
both CD and UC) whereas Sandborn 2006 enrolled patients with
quiescent UC. El Miedany 2006 treated patients for 12 weeks and
Sandborn 2006 treated patients for two weeks.

Exacerbation of IBD

There was no statistically significant diDerence in exacerbation of
IBD between etoricoxib and placebo. AOer 12 weeks of treatment
the IBD exacerbation rate was 17% (14/82) in the etoricoxib group
compared to 19% (15/77) in the placebo group (RR 0.88, 95% CI 0.45
to 1.69; See Figure 3). A GRADE analysis indicated that the overall
quality of the evidence for this outcome (exacerbation of IBD) was
low due to very sparse data (29 events, see Summary of findings for
the main comparison).

 

Figure 3.   Forest plot of comparison: 1 COX-2 inhibitors versus placebo, outcome: 1.1 No. of IBD exacerbations.

 
Exacerbation of UC

There was no statistically significant diDerence in exacerbation of
UC between celecoxib and placebo. AOer two weeks of treatment
4% (5/112) of celecoxib patients experienced an exacerbation of UC

compared to 6% (7/110) of patients in the placebo group (RR 0.70,
95% CI 0.23 to 2.14; See Figure 4). A GRADE analysis indicated that
the overall quality of the evidence for this outcome (exacerbation
of UC) was low due to very sparse data (12 events, see Summary of
findings 2).

 

Figure 4.   Forest plot of comparison: 1 COX-2 inhibitors versus placebo, outcome: 1.2 Exacerbation of ulcerative
colitis.

 
Safety

El Miedany 2006 documented but did not report AEs.

Sandborn 2006 reported that the proportion of patients who
experienced AEs was similar in the celecoxib and placebo groups
(21% and 17%, respectively, P > 0.20). No patients in either group
died or experienced serious adverse events. Eleven percent of
patients in both groups experienced GI AEs (RR 0.97, 95% CI 0.46
to 2.07). A GRADE analysis indicated that the overall quality of
the evidence for this outcome was low due to very sparse data
(24 events, see Summary of findings 2). GI adverse events led to
premature withdrawal from the study in 3% of patients in each
treatment group. GI AEs included increased stool frequency, rectal
bleeding, and inflamed mucosa (e.g. friability, erosions, erythema,
absent vascularity, spontaneous bleeding, ulceration). Sandborn
2006 reported that no patients experienced any cardiovascular
adverse events. Renal toxicity or thrombotic AEs were not reported.

D I S C U S S I O N

Summary of main results

Two studies compared the tolerability of the COX-2 inhibitors
celecoxib and etoricoxib to placebo in patients with IBD
experiencing rheumatological manifestations (El Miedany 2006;
Sandborn 2006). El Miedany 2006 treated patients with quiescent
or active IBD (n = 159) for 12 weeks and found no clear evidence
of a diDerence in exacerbations of IBD between patients who
received etoricoxib or placebo. Sandborn 2006 treated patients
with quiescent UC (n = 222) for two weeks and found no clear
evidence of a diDerence in exacerbations of UC between patients
who received celecoxib and placebo. El Miedany 2006 did not report
on AEs. Sandborn 2006 found no clear evidence of a diDerence in
AEs or GI AEs as the proportion of these events were similar in the
treatment and placebo groups.

Overall completeness and applicability of evidence

The results of this review are applicable to patients with IBD who
are experiencing rheumatological manifestations. However due to
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the small number of studies included in this review and diDerences
in patient populations, duration of treatment and length of follow-
up we could not make any definitive conclusions regarding the
tolerability and safety of the short term use of celecoxib and
etoricoxib in patients with IBD. Neither study was adequately
powered to detect an increase in relatively rare but serious adverse
events such as renal toxicity, cardiovascular and thrombotic events.
Although these outcomes weren't reported in the two included
studies no conclusions can be drawn regarding the risk of these
adverse events. Furthermore, the tolerability and safety associated
with the long-term use of celecoxib and etoricoxib have not been
investigated.

Quality of the evidence

Both studies were judged to be at low risk of bias. However,
GRADE analyses indicated that the overall quality of the evidence
supporting the primary outcome (disease exacerbation) was low
due to very sparse data in both studies (29 events in El Miedany
2006 and 12 events in Sandborn 2006). A GRADE analysis indicated
that the overall quality of the evidence supporting the secondary
outcome GI AEs was low due to very sparse data (24 events in
Sandborn 2006). This indicates that further research will likely have
an impact on our confidence in the estimates of eDect and is likely
to change these estimates.

Potential biases in the review process

We attempted to reduce potential bias in the review process.
A comprehensive literature search was performed to identify all
applicable studies. Two review authors independently assessed
studies for inclusion, extracted data and assessed study quality.

Agreements and disagreements with other studies or
reviews

Two studies excluded from this systematic review found that the
use of COX-2 inhibitors in patients with IBD did not elicit disease
exacerbation. Reinisch 2003 administered rofecoxib at a dose of
up to 25 mg daily to 32 patients with IBD and arthropathy. At day
20 the authors found that 41% of patients treated at a dose of 25
mg/day showed improvement in arthralgia score and functional
joint status. Two patients with CD withdrew from the study due
to diarrhea and bleeding from a perianal fistula. One patient with
indeterminate colitis stopped treatment because of nausea. None
of the patients experienced disease exacerbation. Freedman 2002
also confirmed the safety of COX-2 inhibitors in patients with IBD
in a retrospective analysis of patients treated with celecoxib and
rofecoxib for periods ranging from one week to 22 months.

In contrast to the positive findings on the use of COX-2 inhibitors
in IBD patients, several studies excluded from this review suggest
that these drugs may increase the disease exacerbation in patients
with CD or UC (Biancone 2004; Matuk 2004). Biancone 2004 treated
patients with inactive IBD (25 CD; 20 UC) and arthralgia with
rofecoxib for a period ranging from 3 days to 3 months. The control

group consisted of patients with dyspepsia and arthralgia. In the
IBD group 71% of patients reported arthralgia relief compared to
70% of patients in the control group. Twenty percent of patients in
the IBD group had to discontinue treatment due to GI symptoms
compared to 3% of patients with dyspepsia. The authors conclude
that while rofecoxib may have eDectively treated arthralgia in
IBD patients, adverse eDects were experienced in almost one-
quarter of this patient group (Biancone 2004). Similarly, Matuk 2004
conducted a retrospective study which examined questionnaire
data provided by 33 patents with IBD who received celecoxib,
rofecoxib or both medications at diDerent times. All patients
experienced IBD exacerbation within six weeks of study initiation.
The authors concluded that treatment with COX-2 medications is
associated with disease exacerbation and GI complications in IBD
patients (Matuk 2004). Overall, there are sparse available data on
the use of COX-2 inhibitors in patients with IBD.

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

Implications for practice

The results for disease exacerbation and AEs between the COX-2
inhibitors celecoxib and etoricoxib and placebo were uncertain.
Thus no definitive conclusions regarding the tolerability and safety
of the short term use of celecoxib and etoricoxib in patients with
IBD can be drawn. The two included studies suggest that celecoxib
and etoricoxib do not exacerbate IBD symptoms. However, it should
be noted that both studies had relatively small sample sizes and
short follow-up durations. Clinicians need to continue to weigh
the risks and benefits of these drugs when treating IBD patients
with rheumatological manifestations in order to avoid disease
exacerbation and other adverse eDects.

Implications for research

GRADE analyses indicate that the overall quality of the evidence
is low. Further RCTs are needed to determine the tolerability and
safety of celecoxib and etoricoxib in patients with rheumatological
manifestations of inflammatory bowel disease.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomized, multicenter,double-blind, placebo-controlled trial (N = 159)

Participants Patients (18 to 65 years) with IBD (CD n = 80; UC n = 79) attending rheumatology clinics for treatment of
associated rheumatological manifestations

Current or former smokers (less than 1 year duration), pregnant women and patients on antibiotics
were excluded from the study

Interventions Etoricoxib from 60 to 120 mg once daily, according to the rheumatic condition, for 3 months

Outcomes Exacerbation of IBD

Notes Change in disease activity was graded as improved, no change or worsened (by one, two, or three class-
es)

The proportion of patients receiving etoricoxib or placebo who experienced exacerbation of their gas-
trointestinal symptoms was calculated

El Miedany 2006 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

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

Low risk The control group received a matched placebo tablet once daily

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

Unclear risk Not described

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs balanced across intervention groups with similar reasons for with-
drawal

Selective reporting (re-
porting bias)

Low risk No selective reporting

Other bias Low risk This study appears to be free of other sources of bias

El Miedany 2006  (Continued)

 
 

Methods Randomized, multicenter,double-blind, placebo-controlled trial (N = 222)

Participants Patients (18 to 75 years) with UC in remission and a past or present history of nonspecific arthritis,
arthralgia or other condition amenable to NSAID therapy

Patients were excluded if they had: active colitis; a history of gastroduodenal ulcer within 1 month; re-
ceived any NSAIDS, anti-ulcer medication, or antacids within 2 weeks; received corticosteroids within1
month; needed treatment with antibiotics, analgesics, or corticosteroids during the study; or a known
sulfa allergy or hypersensitivity to COX inhibitors

Interventions Oral celecoxib at a dose of 200 mg or placebo twice daily for 14 days

Outcomes Exacerbation of UC

Notes Disease exacerbation was defined as a total Mayo Clinic score of 5 points or more and an increase in the
endoscopic score of 1 point or more

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomization was performed within each center according to a comput-
er-generated randomization schedule

Sandborn 2006 
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Allocation concealment
(selection bias)

Unclear risk Not described

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

Low risk Neither the patients nor the study investigators were aware of the treatment
assignment

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

Low risk The study investigators were not aware of treatment assignment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Drop-outs balanced across intervention groups with similar reasons for with-
drawal

Selective reporting (re-
porting bias)

Low risk No selective reporting

Other bias Low risk This study appears to be free of other sources of bias

Sandborn 2006  (Continued)

IBD = Inflammatory bowel disease
CD = Crohn's disease
UC = ulcerative colitis
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Biancone 2004 Not a randomized controlled trial, open-label trial with 75 patients, no placebo group

Bonner 2001 Not a randomized controlled trial, case report, no placebo group

Charachon A 2003 Not a randomized controlled trial, case report, no placebo group

Freedman 2002 Not a randomized controlled trial, case report, no placebo group

Goh 2002 Not a randomized controlled trial, case report, no placebo group

Gornet 2002 Not a randomized controlled trial, case report, no placebo group

Mahadevant 2002 Not a randomized controlled trial, case report, no placebo group

Matuk 2004 Not a randomized controlled trial, open study with 33 patients, no placebo group

Reinisch 2003 Not a randomized controlled trial, open-label study with 32 patients,no placebo group

Rey 2005 Not a randomized controlled trial, case report, no placebo group

Takeuchi 2006 Not a randomized controlled trial, open study with 209 patients, no placebo group

Wilcox 2005 Not a randomized controlled trial, case report, no placebo group
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Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Randomized, double blind, cross-over trial

Participants Inclusion Criteria: Adults (> 18 to 70 years of age) with a confirmed diagnosis of inactive (CDAI
scores < 150) or active Crohn's disease (CDAI scores < 200) at baseline

Interventions Oral celebrex 200 mg or placebo twice daily for 8 weeks, followed by a 1 week "washout period"
then oral placebo or celebrex twice daily for 8 weeks

Outcomes Primary outcome: Change in CDAI scores in response to treatment

Secondary outcome: Change in SIBDQ scores in response to treatment

Notes This study was terminated because of lack of funding

NCT00177866 

CDAI = Crohn's Disease Activity Index
SIBDQ = Short Inflammatory Bowel Disease Questionnaire
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   COX-2 inhibitors versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Exacerbation of IBD 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Exacerbation of ulcerative
colitis

1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Adverse events 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

4 GI adverse events 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

 
 

Analysis 1.1.   Comparison 1 COX-2 inhibitors versus placebo, Outcome 1 Exacerbation of IBD.

Study or subgroup COX-2 Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

El Miedany 2006 14/82 15/77 0.88[0.45,1.69]

Favours COX-2 50.2 20.5 1 Favours placebo
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Analysis 1.2.   Comparison 1 COX-2 inhibitors versus placebo, Outcome 2 Exacerbation of ulcerative colitis.

Study or subgroup COX-2 Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Sandborn 2006 5/112 7/110 0.7[0.23,2.14]

Favours COX-2 50.2 20.5 1 Favours placebo

 
 

Analysis 1.3.   Comparison 1 COX-2 inhibitors versus placebo, Outcome 3 Adverse events.

Study or subgroup COX-2 Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Sandborn 2006 24/112 19/109 1.23[0.72,2.11]

Favours COX-2 50.2 20.5 1 Favours placebo

 
 

Analysis 1.4.   Comparison 1 COX-2 inhibitors versus placebo, Outcome 4 GI adverse events.

Study or subgroup COX-2 Placebo Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Sandborn 2006 12/112 12/109 0.97[0.46,2.07]

Favours COX-2 50.2 20.5 1 Favours placebo

 

 

A P P E N D I C E S

Appendix 1. Search strategies for electronic databases

COX-2 Inhibitors in IBD Search Strategy – Sept. 2013

PubMed

#1 (singl* OR doubl* OR tripl* OR trebl* OR blind* OR mask* OR placebo* OR single-blind* OR double-blind* OR triple-blind* OR random*
OR (controlled clinical))

#2 ((colitis and ulcerat*) OR Crohn* OR (inflammatory bowel disease*) OR (inflammatory bowel disease) OR IBD)

#3 (#1 AND #2)

#4 (cyclooxygenase-2 inhibitor* OR cyclooxygenase-II inhibitor* OR cyclo-oxygenase-2 inhibitor* OR cyclo-oxygenase-II inhibitor* OR COX2
inhibitor* OR COX-2 inhibitor* OR COX-II inhibitor* OR COXII inhibitor* OR cyclooxygenase-2 inhibitor OR cyclooxygenase-II inhibitor OR
cyclo-oxygenase-2 inhibitor OR cyclo-oxygenase-II inhibitor OR COX2 inhibitor OR COX-2 inhibitor OR COX-II inhibitor OR COXII inhibitor)

#5 (cyclooxygenase-2 antagonist* OR cyclooxygenase-II antagonist* OR cyclo-oxygenase-2 antagonist* OR cyclo-oxygenase-II antagonist*
OR COX2 antagonist* OR COX-2 antagonist* OR COX-II antagonist* OR COXII antagonist* OR cyclooxygenase-2 antagonist OR
cyclooxygenase-II antagonist OR cyclo-oxygenase-2 antagonist OR cyclo-oxygenase-II antagonist OR COX2 antagonist OR COX-2 antagonist
OR COX-II antagonist OR COXII antagonist)

#6 (prostaglandin synthase inhibitor OR prostaglandin synthase inhibitor* OR prostaglandin synthase antagonist OR prostaglandin
synthase antagonist*)

#7 (coxib OR coxibs OR apricoxib OR bardoxolone OR celecoxib OR cimicoxib OR darbufelone OR deracoxib OR etoricoxib OR firocoxib
OR flosulide OR (gw 406381) OR iguratimod OR lumiracoxib OR mavacoxib OR meloxicam OR methanesulfonamide OR nimesulide OR
parecoxib OR robenacoxib OR tilmacoxib OR valdecoxib OR vedaprofen)
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#8 coxibs OR coxibs OR apricoxib OR bardoxolone OR celecoxib OR cimicoxib OR darbufelone OR deracoxib OR etoricoxib OR firocoxib
OR flosulide OR (gw 406381) OR iguratimod OR lumiracoxib OR mavacoxib OR meloxicam OR methanesulfonamide OR nimesulide OR
parecoxib OR robenacoxib OR tiracoxib OR valdecoxib OR vedaprofen

#9 (#4 OR #5 OR #6 OR #7 OR #8)

#10 (#3 AND #9)

EMBASE

1. random$.tw.

2. factorial$.tw.

3. (crossover$ or cross over$ or cross-over$).tw.

4. placebo$.tw.

5. single blind.mp.

6. double blind.mp.

7. triple blind.mp.

8. (singl$ adj blind$).tw.

9. (double$ adj blind$).tw.

10. (tripl$ adj blind$).tw.

11. assign$.tw.

12. allocat$.tw.

13. crossover procedure/

14. double blind procedure/

15. single blind procedure/

16. triple blind procedure/

17. randomized controlled trial/

18. or/1-17

19. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)

20. 18 not 19

21. exp Crohn disease/ or crohn*.mp.

22. ulcerative colitis.mp. or exp ulcerative colitis/

23. inflammatory bowel disease.mp. or exp enteritis/

24. IBD.mp.

25. 21 or 22 or 23 or 24

26. 20 and 25

27. exprofecoxib/ or exp cyclooxygenase 2 inhibitor/ or exp prostaglandin synthase inhibitor/ or COX-2 inhibitor*.mp. or expcelecoxib/

28. (cyclooxygenase-2 inhibitor* or cyclooxygenase-II inhibitor* or cyclo-oxygenase-2 inhibitor* or cyclo-oxygenase-II inhibitor* or COX2
inhibitor* or COX-2 inhibitor* or COX-II inhibitor* or COXII inhibitor* or cyclooxygenase-2 inhibitor or cyclooxygenase-II inhibitor or
cyclo-oxygenase-2 inhibitor or cyclo-oxygenase-II inhibitor or COX2 inhibitor or COX-2 inhibitor or COX-II inhibitor or COXII inhibitor).mp.
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[mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword]

29. (cyclooxygenase-2 antagonist* or cyclooxygenase-II antagonist* or cyclo-oxygenase-2 antagonist* or cyclo-oxygenase-II antagonist*
or COX2 antagonist* or COX-2 antagonist* or COX-II antagonist* or COXII antagonist* or cyclooxygenase-2 antagonist or cyclooxygenase-II
antagonist or cyclo-oxygenase-2 antagonist or cyclo-oxygenase-II antagonist or COX2 antagonist or COX-2 antagonist or COX-II antagonist
or COXII antagonist).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]

30. (prostaglandin synthase inhibitor or prostaglandin synthase inhibitor* or prostaglandin synthase antagonist or prostaglandin
synthase antagonist*).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]

31. (coxib or coxibs or apricoxib or bardoxolone or celecoxib or cimicoxib or darbufelone or deracoxib or etoricoxib or firocoxib or flosulide
or gw 406381 or iguratimod or lumiracoxib or mavacoxib or meloxicam or methanesulfonamide or nimesulide or parecoxib or robenacoxib
or tilmacoxib or valdecoxib or vedaprofen).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name, keyword]

32. 27 or 28 or 29 or 30 or 31

33. 26 and 32

MEDLINE

1. random$.tw.

2. factorial$.tw.

3. (crossover$ or cross over$ or cross-over$).tw.

4. placebo$.tw.

5. single blind.mp.

6. double blind.mp.

7. triple blind.mp.

8. (singl$ adj blind$).tw.

9. (double$ adj blind$).tw.

10. (tripl$ adj blind$).tw.

11. assign$.tw.

12. allocat$.tw.

13. crossover procedure/

14. double blind procedure/

15. single blind procedure/

16. triple blind procedure/

17. randomized controlled trial/

18. or/1-17

19. (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)

20. 18 not 19

21. exp Crohn disease/ or crohn*.mp.

22. ulcerative colitis.mp. or exp ulcerative colitis/
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23. inflammatory bowel disease.mp. or exp enteritis/

24. IBD.mp.

25. 21 or 22 or 23 or 24

26. 20 and 25

27. exprofecoxib/ or exp cyclooxygenase 2 inhibitor/ or exp prostaglandin synthase inhibitor/ or COX-2 inhibitor*.mp. or expcelecoxib/

28. (cyclooxygenase-2 inhibitor* or cyclooxygenase-II inhibitor* or cyclo-oxygenase-2 inhibitor* or cyclo-oxygenase-II inhibitor* or COX2
inhibitor* or COX-2 inhibitor* or COX-II inhibitor* or COXII inhibitor* or cyclooxygenase-2 inhibitor or cyclooxygenase-II inhibitor or
cyclo-oxygenase-2 inhibitor or cyclo-oxygenase-II inhibitor or COX2 inhibitor or COX-2 inhibitor or COX-II inhibitor or COXII inhibitor).mp.
[mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword]

29. (cyclooxygenase-2 antagonist* or cyclooxygenase-II antagonist* or cyclo-oxygenase-2 antagonist* or cyclo-oxygenase-II antagonist*
or COX2 antagonist* or COX-2 antagonist* or COX-II antagonist* or COXII antagonist* or cyclooxygenase-2 antagonist or cyclooxygenase-II
antagonist or cyclo-oxygenase-2 antagonist or cyclo-oxygenase-II antagonist or COX2 antagonist or COX-2 antagonist or COX-II antagonist
or COXII antagonist).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]

30. (prostaglandin synthase inhibitor or prostaglandin synthase inhibitor* or prostaglandin synthase antagonist or prostaglandin
synthase antagonist*).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]

31. (coxib or coxibs or apricoxib or bardoxolone or celecoxib or cimicoxib or darbufelone or deracoxib or etoricoxib or firocoxib or flosulide
or gw 406381 or iguratimod or lumiracoxib or mavacoxib or meloxicam or methanesulfonamide or nimesulide or parecoxib or robenacoxib
or tilmacoxib or valdecoxib or vedaprofen).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name, keyword]

32. 27 or 28 or 29 or 30 or 31

33. 26 and 32

CENTRAL

#1 (colitis and ulcerat*) or Crohn* or (inflammatory bowel disease*) or (inflammatory bowel disease) or IBD

#2 cyclooxygenase-2 inhibitor* or cyclooxygenase-II inhibitor* or cyclo-oxygenase-2 inhibitor* or cyclooxygenase-II inhibitor* or COX2
inhibitor* or COX-2 inhibitor* or COX-II inhibitor* or COXII inhibitor* or cyclooxygenase-2 inhibitor or cyclooxygenase-II inhibitor or cyclo-
oxygenase-2 inhibitor or cyclo-oxygenase-IIinhibitor or COX2 inhibitor or COX-2 inhibitor or COX-II inhibitor or COXII inhibitor

#3 cyclooxygenase-2 antagonist* or cyclooxygenase-II antagonist* or cyclo-oxygenase-2 antagonist* or cyclooxygenase-II antagonist* or
COX2 antagonist* or COX-2 antagonist* or COX-II antagonist* or COXII antagonist* orcyclooxygenase-2 antagonist or cyclooxygenase-II
antagonist or cyclo-oxygenase-2 antagonist or cyclo-oxygenase-IIantagonist or COX2 antagonist or COX-2 antagonist or COX-II antagonist
or COXII antagonist

#4 prostaglandin synthase inhibitor or prostaglandin synthase inhibitor* or prostaglandin synthase antagonist orprostaglandin synthase
antagonist*

#5 coxibs or coxibs or apricoxib or bardoxolone or celecoxib or cimicoxib or darbufelone or deracoxib or etoricoxibor firocoxib or flosulide
or (gw 406381) origuratimod or lumiracoxib or mavacoxib or meloxicam ormethanesulfonamide ornimesulide or parecoxib or robenacoxib
or tiracoxib or valdecoxib or vedaprofen

#6 #2 or #3 or #4 or #5

#7 #1 and #6

D E C L A R A T I O N S   O F   I N T E R E S T

None known.
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S O U R C E S   O F   S U P P O R T

Internal sources

• New Source of support, Other.

External sources

• No sources of support supplied

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We would like to acknowledge some diDerences between the protocol and review:

• The reviews objective reported in the protocol was, "The objective of this study is to evaluate the tolerability of COX-2 inhibitors
(celecoxib, rofecoxib, valdecoxib, etoricoxib, and lumiracoxib) for the treatment the rheumatological manifestations of IBD..". This was
changed to, "The objective of this systematic review was to evaluate the tolerability and safety of COX-2 inhibitors (e.g. celecoxib,
rofecoxib, valdecoxib, etoricoxib, and lumiracoxib) used for the treatment of rheumatological manifestations of IBD" to reflect that fact
that several specific adverse events which were described in the published protocol were to be assessed.

• The statement, "The primary outcomes must be reported for a study to be included." was removed as part of the inclusion criteria.
Please see 'Methodological standards for the conduct of new Cochrane Intervention Reviews (MECIR C8)'.

• GRADE was added to the methods section. Please see MECIR C76.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Anti-Inflammatory Agents, Non-Steroidal  [adverse eDects];  Celecoxib;  Colitis, Ulcerative  [complications]  [*drug therapy];  Crohn
Disease  [complications]  [*drug therapy];  Cyclooxygenase 2 Inhibitors  [*adverse eDects];  Diclofenac  [adverse eDects]  [analogs &
derivatives];  Etoricoxib;  Isoxazoles  [adverse eDects];  Lactones  [adverse eDects];  Pyrazoles  [*adverse eDects];  Pyridines  [*adverse
eDects];  Randomized Controlled Trials as Topic;  Safety-Based Drug Withdrawals;  Sulfonamides  [*adverse eDects];  Sulfones  [*adverse
eDects]

MeSH check words

Humans
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