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No therapeutic intervention is risk-free. However, the 
risk of heart attack and death associated with the use 
of high-dose non-steroidal anti-infl ammatory drugs 
(NSAIDS) are probably not fully appreciated by many 
patients using these drugs. In The Lancet, Colin Baigent 
and colleagues1 from the Coxib and traditional NSAID 
Trialists’ (CNT) Collaboration have used meta-analyses 
to assess the vascular and gastrointestinal eff ects of 
NSAIDs, including selective COX-2 inhibitors (coxibs) 
and traditional NSAIDs. Their fi ndings should facilitate 
informed individual decision making about the use of 
NSAIDs for chronic painful conditions.

The authors assembled over 600 clinical trials that 
included more than 300 000 participants, and used direct 
and indirect meta-analytic techniques to add certainty 
and precision to estimates of NSAID-associated vascu-
lar and gastrointestinal adverse events.1 Their results 
indicate that high doses of all coxibs, diclofenac, and 
ibuprofen increase the risk of major vascular events 
(non-fatal myocardial infarction, non-fatal stroke, or 
vascular death), and that high-dose naproxen is not 
associated with either an increased risk or signifi cant 
aspirin-like protection for these outcomes. However, all 
NSAIDs (both coxibs and traditional NSAIDs, including 
naproxen) double the risk of congestive heart failure, and 

increase the risk of peptic ulcer complications and other 
gastrointestinal bleeding. Less information was available 
on other NSAIDs, but there is no evidence that there are 
any with a safer risk profi le than the more studied drugs.

Clinical trials are not the whole story. Indeed, obser-
vational studies often identify and quantify important 
safety concerns missed by clinical trials of short dura tion, 
done in select and small populations. An early pooled 
analysis of observational studies of NSAIDs and gastro-
intestinal complications2 yielded more clinically useful 
information than a contemporaneous meta-analysis of 
clinical trials.3 The increased risk of major cardiovascular 
events with rofecoxib compared with naproxen in a large 
randomised safety trial4 was interpreted optimistically as 
due to naproxen’s antiplatelet eff ects.5 However, labora-
tory studies off ered biological plausibility for the adverse 
vascular eff ects of coxibs6 and several observational 
studies supported concerns about rofecoxib7,8 well before 
publication of confi rmatory clinical trials.

Observational studies can also help fi ll knowledge 
gaps left by clinical trials. Baigent and colleagues’ 
meta-analysis off ers considerable certainty about 
relative and absolute major vascular risks of high doses 
of the most commonly prescribed NSAIDs, but leaves 
large gaps about risks associated with lower NSAID 

High-dose non-steroidal anti-infl ammatories: painful choices 

woven into the fabric of humanity. The UN Human 
Rights Council has unequivocally stated that LGBT 
rights are human rights.8

An inclusive foreign policy is gaining traction and 
could generate considerable health benefi ts. Although 
an inclusive foreign policy has advanced most rapidly in 
high-income nations where discrimination and violence 
are less common, 29 US states9 and 12 European 
coun tries2 still have laws that discriminate against 
homosexual individuals. Advancement of LGBT rights is 
about embracing health and wellness for all, irrespective 
of sexual orientation or gender.

*Joseph D Tucker, Deborah J von Zinkernagel, Eric P Goosby
UNC Project–China, Guangzhou 510095, China (JDT); and US Offi  ce 
of Global Health Diplomacy, Washington DC, USA (DJvZ, EPG)
jdtucker@med.unc.edu
We declare that we have no confl icts of interest.

1 Trapence G, Collins C, Avrett S, et al. From personal survival to public 
health: community leadership by men who have sex with men in the 
response to HIV. Lancet 2012; 380: 400–10.

2 Itaborahy LP, Zhu J. State-sponsored homophobia: a world survey of laws 
on criminalisation, protection, and recognition of same-sex love. May, 
2013. http://old.ilga.org/Statehomophobia/ILGA_State_Sponsored_
Homophobia_2013.pdf (accessed July 29, 2013).

3 Sullivan PS, Carballo-Dieguez A, Coates T, et al. Successes and challenges of 
HIV prevention in men who have sex with men. Lancet 2012; 380: 388–99.

4 Beyrer C, Sullivan PS, Sanchez J, et al. A call to action for comprehensive HIV 
services for men who have sex with men. Lancet 2012; 380: 424–38.

5 Obama B. Presidential memorandum—international initiatives to advance 
the human rights of lesbian, gay, bisexual, and transgender persons. Dec 6, 
2011. http://www.whitehouse.gov/the-press-offi  ce/2011/12/06/
presidential-memorandum-international-initiatives-advance-human-
rights-l (accessed July 29, 2013).

6 Dee T. Forsaking all others? The eff ects of same-sex partnership laws on 
risky sex. Econ J 2008; 118: 1055–78.

7 Francis SA, Liverpool J. A review of faith-based HIV prevention programs. 
J Relig Health 2009; 48: 6–15.

8 UN Human Rights Council. Discriminatory laws and practices and acts of 
violence against individuals based on their sexual orientation and gender 
identity. Geneva: UN, 2011.

9 Human Rights Campaign. Statewide employment laws and policies. June 
19, 2013. http://www.hrc.org/fi les/assets/resources/employment_
laws_062013.pdf (accessed July 29, 2013).

Published Online
May 30, 2013

http://dx.doi.org/10.1016/
S0140-6736(13)61128-9

See Articles page 769

La
gu

na
 D

es
ig

n/
Sc

ie
nc

e P
ho

to
 Li

br
ar

y

Naproxen

John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel




Comment

www.thelancet.com   Vol 382   August 31, 2013 747

doses, longer durations of use, and residual eff ects after 
stopping treatment. Although the CNT collaborators 
raised concerns about inherent biases of observational 
studies, concerns about unmeasured diff erences between 
drug users and comparator non-users in observational 
analyses can be addressed in part by using a comparator 
drug with a similar indication, by comparing current 
with recent and past use, and by sensitivity analyses that 
assess the eff ect that unmeasured confounders might 
have on study results.9

McGettigan and Henry10 reviewed 51 observational 
studies, which included more than 2·7 million NSAID 
users. Low doses of rofecoxib, celecoxib, and diclofenac 
increased the risk of major vascular events by 20–30%, 
and risk increased with higher doses. Vascular risk with 
ibuprofen was confi ned to higher doses and naproxen 
was risk-neutral at low as well as high doses. In both 
clinical trials and observational studies, risk was evident 
quickly after drug initiation. Observational studies have 
also shown that risk does not wane over years of use, 
but falls quickly after drug cessation.11 Likewise, adverse 
gastrointestinal eff ects are confi ned almost exclusively 
to current use.12

For 1000 patients at moderate risk of heart disease, 
one would expect about three major vascular events, 
including one death, due to a year of high-dose NSAIDs 
(except naproxen). For 1000 patients at moderate risk 
of gastrointestinal complications, a year of high-dose 
NSAIDs would result in four to 16 gastrointestinal 
complications. These risks translate to a high drug-related 
burden of morbidity and mortality in populations where 
NSAID use is common. Individuals taking NSAIDs, 
especially at high doses, incur substantial risk when 
drug use persists for extended periods. Someone at 
moderate risk for both outcomes would have a 4–19% 
chance of a treatment-related vascular or gastrointestinal 
complication over 10 years of high-dose NSAID use.

Although naproxen seems a good choice for patients 
at high risk of cardiovascular disease, the concomitant 
use of antiplatelet agents or warfarin greatly increases 
bleeding risks, which can be only partially prevented by 
adding a proton-pump inhibitor. Low-dose ibu profen 
seems to be fairly safe for both cardiovascular and 
gastrointestinal complications, but higher doses greatly 
increase the risk of both outcomes.

Unfortunately, older adults at high risk of many 
NSAID-associated adverse eff ects comprise a substantial 

portion of people with chronic pain. For those at high 
risk of heart failure or with chronic kidney disease, 
NSAIDs are generally avoided. Opioids are an option for 
some patients; however, these drugs also have serious 
risks and, like NSAIDs, evidence for their effi  cacy in 
chronic pain is sparse.13,14 No available NSAID improves 
arthritis or prevents progression of painful conditions.  
Providers should off er patients evidence-based non-
pharmacological treatments (eg, application of heat 
or cold, exercise, weight loss, or self-management pro-
grammes), NSAID and non-NSAID topical treat ments, 
and NSAID regimens that minimise risk (low-risk agents, 
at low dose, or of short duration).13,15 Identifi cation of 
safe and eff ective strategies for chronic pain is sorely 
needed.16 In the meantime, long-term use of high-
dose NSAIDs should be reserved for those who receive 
considerable symptomatic benefi t from the treatment 
and understand the risks.  
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Psoriasis is a debilitating immune-mediated infl am-
matory disease complicated, in roughly 20% of cases, 
by a seronegative arthritis known as psoriatic arthritis. 
The burden of disease is pronounced for patients with 
psoriasis and is compounded by coexisting arthritis. 
Environmental interactions in genetically susceptible 
individuals underlie the development of both psoriasis 
and psoriatic arthritis. Genetic overlap between 
the disorders is great, as evidenced by data from 
genome-wide association scans,1 which have identifi ed 
shared susceptibility loci, including single nucleotide 
polymorphisms in interleukins 12 and 23.2,3 However, 
attempts to explore the factors that underpin the 
development of psoriatic arthritis have proved diffi  cult 
because detailed phenotyping of both skin and joint 
disease is rarely done in studies.

For many years, psoriatic arthritis has been neglected 
relative to rheumatoid arthritis, and treatment algo-
rithms based on robust evidence specifi cally from clinical 
trials of psoriatic arthritis are few. Thus, studies such as 
that by Iain McInnes and colleagues4 in The Lancet are 
welcome. McInnes and colleagues present the 52 week 
data from a phase 3, randomised, double-blind, placebo-
controlled trial1 of ustekinumab in patients with active 
psoriatic arthritis—the PSUMMIT 1 trial. Ustekinumab, 
a human monoclonal antibody, inhibits the p40 subunit 
common to interleukins 12 and 23 and is highly eff ec-
tive for treatment of moderate-to-severe psoriasis.5,6 
Immuno logical investigations have also shown the 
importance of T-helper-17 (Th17) cells (inhibited 
by interleukin 23) in the immunopathogenesis of 
both psoriasis and psoriatic arthritis.7 The effi  cacy of 
ustekinumab might also be related to the eff ects of 
interleukin 12 on T-helper-1 (Th1) cells. Phase 2 data 
showed that ustekinumab was effi  cacious in treatment 
of psoriatic arthritis.8

In PSUMMIT 1, 615 patients with active psoriatic 
arthritis (ie, ≥5 of 66 joints swollen, ≥5 of 68 joints 
tender, C-reactive protein ≥3·0 mg/L) despite 3 months 
or more of disease-modifying antirheumatic treatment 
or 4 weeks or more of non-steroidal anti-infl am-
matory drugs, or both, were randomly assigned to 
45 mg ustekinumab, 90 mg ustekinumab, or placebo 
at baseline, week 4, and every 12 weeks thereafter. At 
week 16, patients with less than 5% improvement from 
baseline in both tender and swollen joint counts entered 
masked early escape—ie, patients receiving placebo 
switched to 45 mg ustekinumab and those receiving 
45 mg ustekinumab switched to 90 mg ustekinumab; 
patients already receiving 90 mg ustekinumab con-
tinued their masked dose regimen. The primary end-
point was the proportion of patients with at least a 20% 
improvement in the American College of Rheumatology 
(ACR) response criteria at week 24.

More patients in the ustekinumab groups (87 of 
205 [42·4%] in the 45 mg group and 101 of 204 [49·5%] 
in the 90 mg group) than in the placebo group (47 of 
206 [22·8%]) achieved 20% improvements in the ACR 
criteria at week 24 (p<0·0001 for both comparisons). 
Response rates after 24 weeks improved further, but this 
part of the trial was not placebo controlled. Signifi cant 
benefi ts were also noted with ustekinumab relative to 
placebo in terms of 50% and 70% responses to the ACR 
response criteria, quality-of-life indices, and skin indices. 
Ustekinumab was generally well tolerated, although 
three major adverse cardiovascular events—specifi cally, 
myocardial infarction at 8 weeks and 22 weeks, and 
stroke at 29 weeks after initiation of ustekinumab—
were noted. A possible link between major adverse 
cardiovascular events and interleukin 12/23 blockers, 
especially in the fi rst 12 weeks of treatment, is much 
debated in the dermatology specialty,9 but interpretation 
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Vascular and upper gastrointestinal eff ects of non-steroidal 
anti-infl ammatory drugs: meta-analyses of individual 
participant data from randomised trials
Coxib and traditional NSAID Trialists’ (CNT) Collaboration*

Summary
Background The vascular and gastrointestinal eff ects of non-steroidal anti-infl ammatory drugs (NSAIDs), including 
selective COX-2 inhibitors (coxibs) and traditional non-steroidal anti-infl ammatory drugs (tNSAIDs), are not well 
characterised, particularly in patients at increased risk of vascular disease. We aimed to provide such information 
through meta-analyses of randomised trials.

Methods We undertook meta-analyses of 280 trials of NSAIDs versus placebo (124 513 participants, 68 342 person-
years) and 474 trials of one NSAID versus another NSAID (229 296 participants, 165 456 person-years). The main 
outcomes were major vascular events (non-fatal myocardial in farction, non-fatal stroke, or vascular death); major 
coronary events (non-fatal myocardial infarction or coronary death); stroke; mortality; heart failure; and upper 
gastrointestinal complications (perforation, ob struction, or bleed).

Findings Major vascular events were increased by about a third by a coxib (rate ratio [RR] 1·37, 95% CI 1·14–1·66; 
p=0·0009) or diclofenac (1·41, 1·12–1·78; p=0·0036), chiefl y due to an increase in major coronary events (coxibs 1·76, 
1·31–2·37; p=0·0001; diclofenac 1·70, 1·19–2·41; p=0·0032). Ibuprofen also signifi cantly increased major coronary 
events (2·22, 1·10–4·48; p=0·0253), but not major vascular events (1·44, 0·89–2·33). Compared with placebo, of 
1000 patients allocated to a coxib or diclofenac for a year, three more had major vascular events, one of which was 
fatal. Naproxen did not signifi cantly increase major vascular events (0·93, 0·69–1·27). Vascular death was increased 
signifi cantly by coxibs (1·58, 99% CI 1·00–2·49; p=0·0103) and diclofenac (1·65, 0·95–2·85, p=0·0187), non-
signifi cantly by ibuprofen (1·90, 0·56–6·41; p=0·17), but not by naproxen (1·08, 0·48–2·47, p=0·80). The proportional 
eff ects on major vascular events were independent of baseline characteristics, including vascular risk. Heart failure 
risk was roughly doubled by all NSAIDs. All NSAID regimens increased upper gastrointestinal complications (coxibs 
1·81, 1·17–2·81, p=0·0070; diclofenac 1·89, 1·16–3·09, p=0·0106; ibuprofen 3·97, 2·22–7·10, p<0·0001; and 
naproxen 4·22, 2·71–6·56, p<0·0001).

Interpretation The vascular risks of high-dose diclofenac, and possibly ibuprofen, are comparable to coxibs, whereas 
high-dose naproxen is associated with less vascular risk than other NSAIDs. Although NSAIDs increase vascular and 
gastrointestinal risks, the size of these risks can be predicted, which could help guide clinical decision making.

Funding UK Medical Research Council and British Heart Foundation.

Introduction
Non-steroidal anti-infl ammatory drugs (NSAIDs) are 
among the most widely used drugs in the world. They are 
chiefl y used to treat pain, but their long-term use is 
limited by serious gastrointestinal side-eff ects. NSAIDs 
inhibit the two recognised forms of prostaglandin G/H 
synthase (also referred to as cyclo-oxygenase [COX]), 
namely COX-1 and COX-2.1 Since the analgesic and anti-
infl ammatory eff ects of NSAIDs are mediated by 
inhibition of COX-2, and their gastrointestinal side eff ects 
mostly by inhibition of COX-1, NSAIDs which selectively 
inhibit COX-2 might reduce the risk of gastrointestinal 
toxicity compared with other NSAIDs. Several such 
COX-2 selective drugs (collectively known as coxibs) were 
developed in the 1990s, and early trials comparing coxibs 
versus traditional NSAIDs (tNSAIDS) seemed to confi rm 
that coxibs at doses with similar analgesic effi  cacy had 
less gastrointestinal toxicity.2,3 Unfortunately, however, 

subsequent placebo-controlled trials also showed 
unequivocally that coxibs were associated with an 
increased risk of atherothrombotic vascular events.4,5

Soon after these placebo-controlled trials were reported, 
a meta-analysis of randomised trials comparing a coxib 
versus placebo or a coxib versus tNSAID indicated that 
some tNSAIDs might also have adverse eff ects on 
atherothrombotic events, but that these hazards might 
depend on the degree and duration of suppression of 
platelet COX-1.6 In these analyses, high-dose naproxen 
(generally 500 mg twice a day), which is alone among 
NSAID regimens in being able to induce near-
complete suppression of platelet thromboxane bio-
synthesis through out the 12-h dosing interval in some 
individuals,7 did not seem to increase the risk of 
atherothrombosis, but other high-dose tNSAID regimens 
with only transient eff ects on platelet COX-1 were 
associated with a small, but defi nite, vascular hazard.6 
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Similar fi ndings have emerged in non-randomised 
observational studies of NSAIDs.8,9 The US Food and 
Drug Administration requires that the summaries of 
product characteristics of all NSAIDs carry a boxed 
warning about the risks of cardiovascular disease,10 
whereas the European Medicines Agency’s Committee 
for Medicinal Products for Human Use (CHMP) decided 
that coxibs (but not tNSAIDs11) should be contraindicated 
in patients with coronary heart disease or stroke, and 
used with caution in patients with risk factors for coronary 
heart disease.12 Because randomised trials avoid selection 
bias, they could provide more reliable estimates of the 
size, timing, and severity of any moderate cardiovascular 
hazards of NSAID regimens than observational studies 
(which are better suited to detecting large eff ects). 
Accordingly, we initiated a collaborative meta-analysis of 
individual partici pant data (or, if not available, tabular 
data) from randomised trials of NSAIDs (the Coxib and 
traditional NSAID Trialists’ [CNT] Collaboration). The 
main objective was to characterise and quantify the 
cardiovascular and gastrointestinal risks of particular 
NSAID regimens among diff erent types of patients, 
particularly those at increased risk of vascular disease.

Methods
Identifi cation of trials and eligibility assessment
Searches of Medline and EMBASE were done using the 
Cochrane strategy13 (see appendix p 27 for details of search 
terms), with searches up to January, 2009, supplemented 
by subsequent periodic scrutiny of clinical trial registers 
(including www.clinicaltrials.gov and www.clinicaltrial-
results.org), review of reference lists of relevant papers, 
and enquiry among collaborators and pharmaceutical 
companies. For the present analyses, trials with results 
available prior to January, 2011, were eligible if they were 
properly randomised (ie, they used a randomisation 
method with robust allocation concealment), of at least 
4 weeks duration, and: involved a comparison of an 
NSAID versus placebo (or open control) or one NSAID 
regimen versus another NSAID regimen; and no other 
systematic diff erences in drug treatment between treat-
ment arms were planned. All trials were reviewed for 
eligibility by two authors and information on key trial 
characteristics, including information pertaining to the 
risk of bias (method of randomisation, treatment masking, 
and publication status) were extracted and recorded. The 
secretariat sought individual participant data (or, where 
not available, aggregate data) from all eligible trials. 
Aggregate data in a standard format were either provided 
by trialists or, more commonly, data fi elds were extracted 
from publications and checked by at least two authors. 
Four companies agreed to provide individual partici-
pant data from published and unpublished trials, 
including those involving celecoxib (Pfi zer), rofecoxib or 
etoricoxib (Merck), lumiracoxib (Novartis), and GW403681 
(GlaxoSmithKline). Individual participant data from trials 
of valdecoxib (Pfi zer) were requested but not provided, 

although aggregate data from these trials were included in 
our analyses. The US National Cancer Institute and the 
European Organisation for Research and Treatment of 
Cancer also provided individual participant data from any 
trials of NSAIDs they had sponsored.

Prespecifi ed analyses
Intention-to-treat analyses of fi rst events during the 
scheduled treatment periods were planned. Wherever 
available, adjudicated outcomes were used, but in a few 
trials only un-adjudicated outcomes based on standard 
Medical Dictionary of Regulatory Authorities (MedDRA) 
codes were available. The primary vascular outcome was 
major vascular events, defi ned as non-fatal myocardial 
infarction, non-fatal stroke, or death from a vascular 
cause; subsidiary vascular outcomes included major 
coronary events (non-fatal myocardial infarction or 
death from coronary disease); stroke (subdivided into 
haemorrhagic, ischaemic, or unknown types), and 
hospitalisation for heart failure. Deaths were subdivided 
into vascular, non-vascular, and unknown causes. The 
primary gastro intestinal out come was upper gastro-
intestinal com pli cations, defi ned as an upper gastro-
intestinal perfor ation, obstruction, or bleed. For subgroup 
analyses of the eff ects of NSAIDs or for defi ning ulcer risk 
categories, we used symptomatic upper gastro intestinal 
events, defi ned as a symptomatic ulcer or upper gastro-
intestinal compli cation, to supplement statis tical power.

Statistical analysis
Meta-analyses of each comparison were done using 
standard logrank methods where individual patient data 
were available, or standard methods for 2 × 2 contingency 
tables otherwise.14,15 For each trial, the observed minus 
expected statistic (o – e) and its variance (v) were calcu-
lated. These (o – e) values, one from each trial, were 
summed to produce a grand total (G), with variance (V) 
equal to the sum of their separate variances. The one-step 
estimate of the log of the event rate ratio is G/V. The χ²n–1 
statistic for heterogeneity between the eff ects in n 
diff erent trials is S – (G² / V), where S is the sum over all 
the trials of [o – e]² / v. To help allow for multiple 
subdivisions of the data, only summary rate ratios 
(indicated by open diamonds in fi gures) have 95% CI; all 
other rate ratios have 99% CIs. Rate ratios in diff erent 
subgroups were compared by standard χ² tests for 
heterogeneity or, where the subgroups could be arranged 
in some meaningful order (eg, by dose), χ² tests for trend.

Rate ratios for the comparison tNSAID versus placebo 
were obtained by combining estimates obtained directly 
(from the small number of trials including such a 
comparison) with estimates obtained indirectly (from a 
comparison of trials of coxib vs tNSAID with trials of 
coxib vs placebo). For the calculation of indirect 
estimates of rate ratios for a tNSAID versus placebo, we 
used the following method.16 Let A be the set of trials 
involving a direct randomised comparison of a coxib 

For details of our study 
methods see http://www.ctsu.

ox.ac.uk/research/meta-trials/cnt

See Online for appendix
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versus placebo (but not also including the tNSAID of 
interest as a third group) and B the set of trials involving 
a direct randomised comparison of a coxib versus the 
tNSAID of interest (but not also including placebo as a 
third group). From A, we calculated the average log 
event rate ratio GA /VA for coxib versus placebo and, 

from B, the average log event rate ratio GB/VB for coxib 
versus tNSAID. These two results are independent of 
one another because A and B are non-overlapping sets 
of trials, so (subject to certain regularity assumptions) 
the log event rate ratio for tNSAID vs placebo can then 
be estimated indirectly by GA/VA – GB/VB (with variance 

Data available No data available* Total

IPD provided Tabular data only Total data available

Coxib vs placebo

Number of trials 113 71 184 6 190

Number of participants 73 635 (83%) 14 732 (17%) 88 367 (>99%) 238 (<1%) 88 605

Person-years† 46 407 (88%) 6 059 (12%) 52 466 (>99%) 164 (<1%) 52 630

Number of major vascular events (number of upper 
gastrointestinal complications)

436 (91) 46 (6) 482 (97) ·· ··

tNSAID vs placebo

Number of trials 47 111 158 30 188

Number of participants 18 018 (43%) 20 063 (48%) 38 081 (91%) 3 756 (9%) 41 837

Person-years† 8 253 (49%) 7 964 (47%) 16 217 (96%) 700 (4%) 16 917

Number of major vascular events (number of upper 
gastrointestinal complications)

45 (34) 25 (26) 70 (60) ·· ··

Coxib vs tNSAID

Diclofenac

Number of trials 27 6 33 2 35

Number of participants 58 891 (95%) 2681 (4%) 61 572 (>99%) 240 (<1%) 61 812

Person-years† 89 311 (99%) 1333 (1%) 90 644 (>99%) 21 (<1%) 90 665

Number of major vascular events (number of upper 
gastrointestinal complications)

762 (211) 11 (11) 773 (222) ·· ··

Ibuprofen

Number of trials 20 2 22 0 22

Number of participants 21 398 (96%) 827 (4%) 22 225 (100%) 0 22 225

Person-years† 11 508 (99%) 160 (1%) 11 668 (100%) 0 11 668

Number of major vascular events (number of upper 
gastrointestinal complications)

81 (82) 2 (0) 83 (82) ·· ··

Naproxen

Number of trials 34 14 48 1 49

Number of participants 42 222 (87%) 64 84 (13%) 48 706 (>99%) 66 (<1%) 48 772

Person-years† 30 040 (95%) 1591 (5%) 31 631 (>99%) 20 (<1%) 31 651

Number of major vascular events (number of upper 
gastrointestinal complications)

254 (213) 14 (12) 268 (225) ·· ··

Any tNSAID vs any other tNSAID

Number of trials 1 334 335 49 384

Number of participants 733 (1%) 67 774 (89%) 68 507 (90%) 7247 (10%) 75 754

Person-years† 134 (1%) 22 284 (94%) 22 418 (94%) 1323 (6%) 23 741

Number of major vascular events (number of upper 
gastrointestinal complications)

3 (0) 21 (105) 24 (105) ·· ··

Coxib vs other coxib

Number of trials 32 3 35 0 35

Number of participants 25 442 (98%) 489 (2%) 25 931 (100%) 0 25 931

Person-years† 9033 (99%) 60 (1%) 9093 (100%) 0 9093

Number of major vascular events (number of upper 
gastrointestinal complications)

59 (19) 1 (0) 60 (19) ·· ··

IPD=individual participant data. tNSAIDS=traditional non-steroidal anti-infl ammatory drugs. *There were also seven trials involving a comparison of a coxib versus placebo, 
seven trials involving a comparison of a tNSAID versus placebo, one trial involving a comparison of a coxib versus ibuprofen, four trials involving a comparison of two 
diff erent tNSAIDs, and one trial involving a comparison of two diff erent coxibs for which the number of randomised patients was unknown. †Person-years for mortality.

Table: Availability of data for analyses
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1 / VA + 1 / VB). The overall (combined) estimate of the 
eff ect of tNSAID versus placebo was calculated as the 
inverse variance weighted average of the direct and 
indirect estimates.

For each comparison, we assessed heterogeneity of 
treatment eff ect in subgroups defi ned by: demographic 
features (eg, age, sex); past medical history; physical 
measurements (eg, blood pressure); concomitant treat-
ments at baseline (eg, aspirin); and 5-year predicted 
risks of major vascular events (low [<5%], intermediate 
[5–10%], or high [>10%]) or of symptomatic upper gastro-
intestinal events (low [<5%], intermediate [5–10%], or 
high [>10%]). The predicted risks of each of the primary 
outcomes were modelled using Poisson regression, 
following a method described previously (appendix 
p28).17 Bonferroni corrections were applied for tests of 
heterogeneity to allow for multiple comparisons.

Role of the funding source
The sponsor of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to all 

the data in the study and had fi nal responsibility for the 
decision to submit for publication.

Results
We found 24 278 titles and abstracts, from which we 
identifi ed 639 randomised trials for analysis (appen-
dix p 4). The main NSAID regimens contributing infor-
mation on major vascular events, and their key 
pharmacological properties, are shown in the appen-
dix (p 1). Data from comparisons of coxib versus 
placebo were available in 184 trials (88 367 participants, 
52 466 person-years), and coxib versus tNSAID in 
113 trials (diclofenac in 33 trials, 61 572 partici-
pants, 90 644 person-years; ibuprofen in 22 trials, 
22 225 participants, 11 668 person-years; naproxen in 
48 trials, 48 706 participants, 31 631 person-years; and 
another tNSAID in 14 trials, 6192 participants, 
928 person-years; table). Almost all (roughly 99%) of 
primary outcomes occurred in trials involving a coxib or 
high-dose tNSAID (diclofenac 150 mg daily, ibuprofen 
2400 mg daily, or naproxen 1000 mg daily), and most 
such trials provided individual participant data (table).

Outcome
Major vascular events
Non-fatal MI
Coronary death
MI or CHD death
Non-fatal stroke
Stroke death
Any stroke
Other vascular death
Subtotal: major vascular events*

Heart failure

Cause-specific mortality
Vascular
Non-vascular
Unknown cause
Any cause

Upper gastrointestinal complications
Bleed
Perforation
Obstruction
Unknown
Subtotal: any complication

Rate ratio 
(direct evidence)

1·76 (1·31–2·37)
p=0·0001

2·22 (1·16–4·23)
p=0·0014

1·81 (1·17–2·81)
p=0·0070

1·58 (1·00–2·49)
1·00 (0·75–1·34)
1·50 (0·98–2·32)
1·22 (1·04–1·44)

p=0·0139

1·09 (0·78–1·52)
p=0·64

1·37 (1·14–1·66)
p=0·0009

2·28 (1·62–3·20)
p<0·0001

Events (% pa)

Allocated coxib Allocated placebo

 115 (0·54)
 27 (0·15)
 142 (0·63)
 80 (0·37)
 15 (0·08)
 94 (0·43)
 53 (0·26)
 307 (1·15)

 118 (0·66)

 95 (0·44)
 175 (1·32)
 95 (0·58)
 365 (1·66)

 53 (0·33)
 2 (0·03)
 2 (0·04)
 11 (0·52)
 68 (0·38)

 52 (0·29)
 12 (0·08)
 62 (0·33)
 59 (0·32)
 9 (0·05)
 67 (0·36)
 28 (0·16)
 175 (0·82)

 39 (0·26)

 49 (0·27)
 155 (1·35)
 61 (0·38)
 265 (1·42)

 20 (0·14)
 3 (0·06)
 3 (0·06)
 3 (0·40)
 29 (0·19)

Favours coxib Favours placebo

0·25 0·5 1 2 4

99% or 95% CI

Figure 1: Eff ects of coxib therapy on major vascular events, heart failure, cause-specifi c mortality, and upper gastrointestinal complications
Actual numbers for participants are presented, together with the corresponding mean yearly event rate (in parentheses). Participants can contribute only once to the total 
of major vascular events. Rate ratios (RRs) for all outcomes are indicated by squares and their 99% CIs by horizontal lines. Subtotals and their 95% CIs are represented by 
diamonds. Squares or diamonds to the left of the solid line indicate benefi t. MI=myocardial infarction. CHD=coronary heart disease. Major vascular event=myocardial 
infarction, stroke, or vascular death. *Includes a further 25 vs 21 major vascular events in patients randomised into trials for which only tabular information was available.
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In trials providing individual participant data, the 
mean age at randomisation was 61 years, about two-
thirds were female, and 79% were white (appendix p 2). 
Few patients had a history of atherosclerosis (9%), of 
diabetes (9%), or of upper gastrointestinal peptic ulcer 
(7%). Mean body-mass index was 29 kg/m², blood 
pressure was 132/79 mm Hg, haemoglobin 137 g/L, 
creatinine 79 µmol/L, and total cholesterol 5·3 mmol/L. 
About a fi fth of participants reported using aspirin at 
randomisation, 17% a proton-pump inhibitor, and 13% 
were current smokers. Overall, the indication for treat-
ment with an NSAID was rheumatoid arthritis or 
osteoarthritis in around four-fi fths of participants, but in 
trials of a coxib versus placebo the indication was the 
prevention of colorectal adenomata or of Alzheimer’s 
disease in around a quarter of participants.

Compared with placebo (or, in a few cases, allocation to 
no NSAID treatment), the risk of major vascular events 
was increased by about a third in those allocated to a coxib 
(307 [1·15% per annum] coxib vs 175 [0·82% per annum] 
placebo; rate ratio [RR] 1·37, 95% CI 1·14–1·66, p=0·0009) 
or diclofenac (1·41, 1·12–1·78, p=0·0036), chiefl y due to an 
increase of about three-quarters in the risk of major 

coronary events (coxibs 1·76, 1·31–2·37, p=0·0001; diclo-
fenac 1·70, 1·19–2·41, p=0·0032; fi gures 1, 2). Ibuprofen 
also signifi cantly increased major coronary events (2·22, 
1·10–4·48, p=0·0253), but not major vascular events (1·44, 
0·89–2·33, p=0·14; fi gure 3). By contrast with other 
tNSAIDs (heterogeneity p=0·04), high-dose naproxen was 
not associated with any signifi cant excess risk of major 
vascular events (0·93, 0·69–1·27; fi gure 4), and nor was 
there an increase in major coronary events (0·84, 
0·52–1·35). There was no evidence that any NSAID sig-
nifi cantly increased the risk of stroke (fi gures 1–4).

The risk of hospitalisation due to heart failure 
was roughly doubled by all NSAID regimens studied 
(coxib 2·28, 95% CI 1·62–3·20, p<0·0001; diclofenac 
1·85, 1·17–2·94, p=0·0088; ibuprofen 2·49, 1·19–5·20, 
p=0·0155; naproxen 1·87, 1·10–3·16, p=0·0197; 
fi gures 1–4).

The risk of vascular death was signifi cantly increased 
by coxibs (1·58, 99% CI 1·00–2·49, p=0·0103) and 
diclofenac (1·65, 0·95–2·85, p=0·0187), non-signifi cantly 
increased by ibuprofen (1·90, 0·56–6·41, p=0·17), but 
not increased by naproxen (1·08, 0·48–2·47, p=0·80; 
fi gures 1–4). The risk of death from any cause was 

Outcome
Major vascular events
Non-fatal MI
Coronary death
MI or CHD death
Non-fatal stroke
Stroke death
Any stroke
Other vascular death
Subtotal: major vascular events

Heart failure

Cause-specific mortality
Vascular
Non-vascular
Unknown cause
Any cause

Upper gastrointestinal complications
Bleed
Perforation
Obstruction
Unknown
Subtotal: any complication

Adjusted rate ratio for 
diclofenac vs placebo

1·70 (1·19–2·41)
p=0·0032

2·20 (1·06–4·54)
p=0·0051

1·18 (0·79–1·78)
p=0·42

1·65 (0·95–2·85)
0·95 (0·57–1·58)
0·77 (0·22–2·73)
1·20 (0·94–1·54)

p=0·15

1·41 (1·12–1·78)
p=0·0036

1·85 (1·17–2·94)
p=0·0088

1·89 (1·16–3·09)
p=0·0106

Rate ratio (95% CI)

Coxib vs placebo Coxib vs diclofenac

1·71 (1·23–2·37)
1·72 (0·85–3·49)
1·76 (1·31–2·37)
1·04 (0·73–1·49)
1·46 (0·59–3·61)
1·09 (0·78–1·52)
1·55 (0·96–2·49)
1·37 (1·14–1·66)

2·28 (1·62–3·20)

1·58 (1·11–2·24)
1·00 (0·80–1·25)
1·50 (1·08–2·10)
1·22 (1·04–1·44)

2·22 (1·35–3·65)
0·51 (0·06–4·68)
0·49 (0·05–4·78)
1·50 (0·35–6·35)
1·81 (1·17–2·81)

1·09 (0·87–1·36)
0·71 (0·38–1·32)
1·04 (0·84–1·28)
0·86 (0·65–1·15)
1·47 (0·78–2·80)
0·92 (0·71–1·20)
0·93 (0·68–1·27)
0·97 (0·84–1·12)

1·23 (0·87–1·73)

0·96 (0·74–1·23)
1·05 (0·75–1·46)
1·96 (0·71–5·42)
1·02 (0·84–1·24)

1·01 (0·75–1·36)
0·42 (0·13–1·37)
1·18 (0·20–7·00)
0·76 (0·22–2·68)
0·94 (0·72–1·24)

Favours diclofenac Favours placebo

0·25 0·5 1 2 4

99% or 95% CI

Figure 2: Eff ects of diclofenac on major vascular events, heart failure, cause-specifi c mortality, and upper gastrointestinal complications (indirect comparisons)
Rate ratios (RRs) are for comparisons of a tNSAID versus placebo, calculated indirectly from ratio of RRs for a coxib versus placebo and RRs for a coxib versus tNSAID, 
each of which is shown in the vertical columns (see statistical methods). MI=myocardial infarction. CHD=coronary heart disease. 
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signifi cantly increased by around a quarter by allocation 
to a coxib (1·22, 1·04–1·44, p=0·0139), but despite a clear 
excess of vascular deaths the corresponding excess was 
not signifi cant for diclofenac (1·20, 0·94–1·54, p=0·15), 
and nor were there signifi cant excesses of death from 
any cause for ibuprofen (1·61, 0·90–2·88, p=0·11) or 
naproxen (1·03, 0·71–1·49, p=0·88).

Compared with placebo, there was an increased risk 
of upper gastrointestinal complications (most of which 
were bleeds) in association with allocation to a coxib 
(68 [0·38% per annum] coxib vs 29 [0·19% per annum] 
placebo; 1·81, 1·17–2·81, p=0·0070), diclofenac (1·89, 
1·16–3·09, p=0·0106), ibuprofen (3·97, 2·22–7·10, 
p<0·0001), and naproxen (4·22, 2·71–6·56, p<0·0001; 
appendix p 3 and fi gures 1–4). Only 2% of upper gastro-
intestinal compli cations were recorded as being fatal.

There was very little power to assess variation in 
treatment eff ects on major vascular events or on sympto-
matic upper gastrointestinal events in patient subgroups; 
however, for each of the main categories of NSAIDs 
studied, after allow ance for multiple com parisons, the 
proportional eff ects on each specifi c outcome seemed 
similar in diff erent types of patients, including those at 
low, intermediate, and high risk of major vascular events 

and those at diff ering risk of symptomatic upper gastro-
intestinal events (Bonferroni-adjusted hetero geneity 
p values all >0·1; appendix pp 5–14).

There was only limited evidence for an increased risk 
of major vascular events during the fi rst 6 months for 
coxibs (p=0·06) and diclofenac (p=0·0329), and no 
evidence that any proportional excess increased with 
greater exposure to treatment (p values all non-
signifi cant; appendix p 15). For symptomatic upper 
gastro intestinal ulcers, however, a more defi nite pattern 
of excess within the fi rst 6 months was seen for coxibs 
(2·55, 99% CI 1·49–4·35), diclofenac (3·93, 2·16–7·13), 
ibuprofen (5·73, 3·24–10·14), and naproxen (6·31, 
3·81–10·44; appendix p 16).

Overall, celecoxib and rofecoxib signifi cantly increased 
the risks of major vascular events (celecoxib 1·36, 95% CI 
1·00–1·84; rofecoxib 1·38, 1·07–1·80; appendix pp 17, 18). 
There was a smaller proportional excess risk of major 
vascular events with lower celecoxib doses in placebo-
controlled trials (p for trend=0·0117; appendix p 18). 
Etoricoxib had not been extensively studied in placebo-
controlled trials (appendix p 17), but the eff ects of 
etoricoxib, rofecoxib, and celecoxib seemed similar 
(heterogeneity p=0·21; appendix p 19) in trials of a coxib 

Figure 3: Eff ects of ibuprofen on major vascular events, heart failure, cause-specifi c mortality, and upper gastrointestinal complications (indirect comparisons)
MI=myocardial infarction. CHD=coronary heart disease. NE=not estimated.

Outcome
Major vascular events
Non-fatal MI
Coronary death
MI or CHD death
Non-fatal stroke
Stroke death
Any stroke
Other vascular death
Subtotal: major vascular events

Heart failure

Cause-specific mortality
Vascular
Non-vascular
Unknown cause
Any cause

Upper gastrointestinal complications
Bleed
Perforation
Obstruction
Unknown
Subtotal: any complication

Adjusted rate ratio for 
ibuprofen vs placebo

2·22 (1·10–4·48)
p=0·0253

0·97 (0·42–2·24)
p=0·95

3·63 (1·09–12·12)
p=0·0059

3·97 (2·22–7·10)
p<0·0001

1·90 (0·56–6·41)
2·02 (0·10–40·19)
2·01 (0·67–6·07)
1·61 (0·90–2·88)

p=0·11

1·44 (0·89–2·33)
p=0·14

2·49 (1·19–5·20)
p=0·0155

Rate ratio (95% CI)

Coxib vs placebo Coxib vs ibuprofen

1·71 (1·23–2·37)
1·72 (0·85–3·49)
1·76 (1·31–2·37)
1·04 (0·73–1·49)
1·46 (0·59–3·61)
1·09 (0·78–1·52)
1·55 (0·96–2·49)
1·37 (1·14–1·66)

2·28 (1·62–3·20)

1·58 (1·11–2·24)
1·00 (0·80–1·25)
1·50 (1·08–2·10)
1·22 (1·04–1·44)

2·22 (1·35–3·65)
0·51 (0·06–4·68)
0·49 (0·05–4·78)
1·50 (0·35–6·35)
1·81 (1·17–2·81)

0·91 (0·43–1·94)
0·41 (0·06–2·95)
0·81 (0·41–1·61)
1·00 (0·43–2·33)
NE
1·00 (0·44–2·25)
1·11 (0·32–3·84)
0·92 (0·58–1·46)

0·83 (0·42–1·64)

0·83 (0·32–2·16)
0·49 (0·03–9·27)
0·79 (0·34–1·84)
0·78 (0·43–1·42)

0·55 (0·24–1·30)
NE
NE
0·32 (0·18–0·58)
0·40 (0·25–0·64)

Favours ibuprofen Favours placebo

0·25 0·5 1 2 4

99% or 95% CI
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versus diclofenac (where the same diclofenac regimen 
was used in each trial). Similarly, trials of lumiracoxib 
versus placebo provided little useful information, whereas 
trials of lumiracoxib versus ibuprofen or lumiracoxib 
versus naproxen (1000 mg in seven trials, 440 mg in one 
trial) were consistent with the vascular risks of lumiracoxib 
being similar to other coxibs (Bonferroni-adjusted hetero-
geneity p values all >0·1; appendix pp 20, 21).

In comparable analyses of symptomatic upper gastro-
intestinal events, there was also a lack of evidence of 
heterogeneity between coxibs in comparisons with 
placebo, diclofenac, ibuprofen, and naproxen (Bonferroni-
adjusted heterogeneity p values all >0·1; appendix 
pp 22–26), suggesting that each of the coxibs yielded 
similar ulcer risks. For several of them, however, there 
was evidence that higher doses yielded larger proportional 
excesses in ulcer risk (celecoxib: p for trend=0·0043; 
rofecoxib: p for trend=0·0350; appendix p 25; etoricoxib: 
heterogeneity p=0·0135; appendix p 24).

Discussion
Meta-analyses of ran domised trials and of observational 
studies have shown that coxibs and tNSAIDs are 
associated with an increased risk of cardiovascular 

disease and upper gastrointestinal complications,5,6,8,18–20 
but there has been uncertainty about the nature and 
magnitude of these risks, and the relative safety of 
diff erent NSAID regimens, especially in those at 
increased risk of coronary heart disease.10–12

Our meta-analysis, which is unaff ected by selection 
and other biases inherent in observational studies, 
showed clearly that the vascular risks of diclofenac, and 
possibly ibuprofen, are similar to coxibs, but that 
naproxen is not associated with an increased risk of 
major vascular events. However, it also showed that the 
excess risk of both vascular and gastrointestinal events 
can be predicted once the baseline risks of such hazards 
are known, which could help clinical decision-making.

Most of the information available for the estimation of 
vascular risks was derived from trials involving four coxibs 
(celecoxib, rofecoxib, etoricoxib, and lumiracoxib) and 
three high-dose tNSAID regimens (daily doses: diclofenac 
150 mg, ibuprofen 2400 mg, and naproxen 1000 mg [table 
and appendix]). Overall, coxibs increased the risk of major 
vascular events by around a third, as previously reported 
in meta-analyses of summary trial data,6 but these analyses 
show that the excess risk was mainly attributable to an 
increase of about three quarters in the risk of major 

Outcome
Major vascular events
Non-fatal MI
Coronary death
MI or CHD death
Non-fatal stroke
Stroke death
Any stroke
Other vascular death
Subtotal: major vascular events

Heart failure

Cause-specific mortality
Vascular
Non-vascular
Unknown cause
Any cause

Upper gastrointestinal complications
Bleed
Perforation
Obstruction
Unknown
Subtotal: any complication

Adjusted rate ratio for 
naproxen vs placebo

0·84 (0·52–1·35)
p=0·48

0·97 (0·59–1·60)
p=0·90

5·49 (2·74–10·99)
p<0·0001

1·08 (0·48–2·47)
0·74 (0·17–3·13)
1·51 (0·70–3·24)
1·03 (0·71–1·49)

p=0·88

0·93 (0·69–1·27)
p=0·66

1·87 (1·10–3·16)
p=0·0197

4·22 (2·71–6·56)
p<0·0001

Rate ratio (95% CI)

Coxib vs placebo Coxib vs naproxen

1·71 (1·23–2·37)
1·72 (0·85–3·49)
1·76 (1·31–2·37)
1·04 (0·73–1·49)
1·46 (0·59–3·61)
1·09 (0·78–1·52)
1·55 (0·96–2·49)
1·37 (1·14–1·66)

2·28 (1·62–3·20)

1·58 (1·11–2·24)
1·00 (0·80–1·25)
1·50 (1·08–2·10)
1·22 (1·04–1·44)

2·22 (1·35–3·65)
0·51 (0·06–4·68)
0·49 (0·05–4·78)
1·50 (0·35–6·35)
1·81 (1·17–2·81)

2·02 (1·35–3·02)
2·46 (0·71–8·50)
2·11 (1·44–3·09)
1·19 (0·76–1·86)
0·89 (0·21–3·81)
1·14 (0·74–1·73)
1·49 (0·74–3·00)
1·49 (1·16–1·92)

1·17 (0·76–1·79)

1·53 (0·89–2·62)
1·61 (0·54–4·77)
0·90 (0·52–1·57)
1·23 (0·86–1·75)

0·34 (0·23–0·49)
0·78 (0·17–3·61)
NE
0·39 (0·25–0·60)
0·37 (0·28–0·49)

Favours naproxen Favours placebo

0·25 0·5 1 2 4

99% or 95% CI

Figure 4: Eff ects of naproxen on major vascular events, heart failure, cause-specifi c mortality, and upper gastrointestinal complications (indirect comparisons)
MI=myocardial infarction. CHD=coronary heart disease.
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coronary events. These results are similar to those 
previously reported for coxibs, diclofenac, ibuprofen, and 
naproxen in ob servational studies8 but, by contrast with 
the present meta-analysis of randomised trials, the 
observational studies used a wide range of vascular 
outcomes and tNSAID doses, so precise comparisons 
between these diff erent types of studies are not possible.

This meta-analysis showed clearly that high-dose 
diclofenac has similar vascular risks to the average coxib 
regimen studied. The absolute excess risks were small but 
serious: compared with placebo, allocation to a coxib or 
diclofenac caused around three additional major vascular 
events per 1000 participants per year, with one such event 

causing death. High-dose ibuprofen also signifi cantly 
increased the risk of major coronary events, but there 
were many fewer relevant events in trials of coxib versus 
ibuprofen, so its safety (including the possible relevance 
of its interaction with aspirin21) requires further study. 
Naproxen 500 mg twice a day did not seem to increase the 
risk of major vascular events, consistent with experimental 
studies showing that this naproxen regimen is capable of 
producing COX-1 inhibition that is suffi  ciently prolonged 
and intense to result in platelet inhibition in some 
individuals, which could attenuate any adverse vascular 
eff ects of COX-2 inhibition.7

There was no evidence of an increased risk of stroke for 
any of the NSAIDs studied, but few strokes were recorded 
and the absence of any stroke risk for drug regimens 
known to increase blood pressure is implausible. All 
NSAIDs doubled the risk of heart failure causing hospital 
admission (ie, not just ankle oedema), consistent with this 
being a COX-2 dependent hazard unrelated to variable 
platelet inhibition. As expected, NSAIDs increased the 
risk of upper gastrointestinal complications by around 
2–4 times and, as previously shown by individual trials,2,3 
coxibs yielded the lowest risk of such complications.

Our analyses do not allow defi nite conclusions about 
whether particular NSAIDs increase vascular risk imme-
diately after starting treatment, but evidence for an early 
hazard of coxibs would have been enhanced if data had 
been included from two trials that indicated vascular 
hazard from intravenous parecoxib followed by oral 
valdecoxib during a 2-week period after coronary artery 
bypass surgery.22,23 There was, however, clear evidence 
that NSAIDs increase the early risk of upper gastro-
intestinal complications. Since the average trial duration 
was less than 1 year, our analyses do not provide reliable 
information about whether the risks of NSAIDs persist 
with prolonged treatment (and since events occurring 
more than a few weeks after patients discontinued 
treatment were not generally recorded, our analyses 
might underestimate those risks).

Overall, at the daily doses studied most frequently, the 
vascular risks of diff erent coxib regimens seemed similar. 
Little information was available on whether the vascular 
hazards of coxibs were dose-dependent. Although there 
was a trend towards less risk with lower celecoxib doses, 
the vascular eff ects of celecoxib 200 mg daily (the most 
widely used coxib regimen) were statistically uncertain. 
The tNSAID regimens studied were all high-dose, with 
little variation between trials, so comparable analyses of 
tNSAIDs were not possible. However, since vascular 
hazard is probably related to the degree of COX-2 
inhibition, which increases with dose,9 such dose-
dependency seems likely.24

The potential for bias has been minimised in this meta-
analysis by obtaining access to detailed individual data 
from most trials recording vascular and gastrointestinal 
outcomes (including some that were unpublished). Since 
most events occurred in a small number of recent trials 

Figure 5: Annual absolute eff ects per 1000 of coxibs and tNSAIDs at diff erent baseline risks of major vascular 
events and upper gastrointestinal complications
For each category of drug (coxib, diclofenac, ibuprofen, and naproxen), the predicted annual absolute risks of major 
vascular events (±1 SE) are shown (left) for patients with predicted risk of 2·0% or 0·5% per annum of a major 
vascular event. For comparison, predicted annual absolute risks of upper gastrointestinal complications (±1 SE) 
are shown for patients with predicted risks of 0·5% or 0·2% per annum (right). Absolute annual risks for 
placebo-allocated patients are assumed to be those of a hypothetical patient after all appropriate forms of 
prophylactic treatment (eg, antihypertensive therapy, statin therapy, proton-pump inhibitors) have been instituted.
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that used secure randomisation methods and treatment 
blinding, sensitivity analyses (available on request) 
indicated that our results were not materially infl uenced 
by uncertainties about the quality of older trials. There 
was also no evidence that our results depended on 
whether participating trials had been published, although 
some unpublished trials of which we were unaware 
might have aff ected particular fi ndings. A novel element 
of our analyses was that treatment eff ects were estimated 
by comparing the results of trials of a coxib versus placebo 
and trials of a coxib versus tNSAID. The conditions under 
which such indirect comparisons might be expected to 
yield valid results25 are satisfi ed, since the two sets of trials 
involved similar doses of coxibs and similar populations, 
and diff erent studies used the same (high-dose) tNSAID 
regimens as comparators.

A key objective was to quantify the hazards of NSAIDs 
in patients with an increased risk of vascular disease. The 
results of a previous meta-analysis suggested that the 
proportional increase in vascular risk might be highest 
for celecoxib in those at greatest risk of coronary heart 
disease.26 In our meta-analysis, however, the proportional 
eff ects of coxibs and tNSAIDs seemed similar irrespective 
of baseline characteristics, and in particular were similar 
at all levels of risk of major vascular events (<5%, 5–10%, 
>10% over 5 years), although there were limited 
data among patients with a history of atherosclerosis. 
Assum ing that proportional eff ects are indeed similar in 
diff erent patients, we undertook hypothetical calculations 
(appendix) of the annual excess risks of each of the main 
NSAIDs as compared with placebo (fi gure 5). Excess risks 
were calculated for major vascular events in patients at 
high (2% per annum) or low (0·5%) risk of major vascular 
events (left panel), and for upper gastrointestinal com-
plications in patients at moderate (0·5% a year) or low 
(0·2% a year) risk of such complications (right panel). For 
each outcome, the fraction of fatal events is shown in 
darker shading. Among those at low risk of vascular 
disease (the majority of participants in these trials), the 
predicted absolute risks of major vascular events were 
small irrespective of the particular regimen chosen. For 
high-risk individuals (about 40% of whom were taking 
aspirin), for every 1000 patients allocated to a year of 
treatment with a coxib regimen or high-dose diclofenac 
regimen, about seven or eight more would have a major 
vascular event, of which two would be fatal. High-dose 
ibuprofen may be associated with a similar risk, but is 
also likely to yield a higher risk of upper gastrointestinal 
complications than either a coxib or diclofenac.

Our analyses suggest that naproxen might not be 
associated with an increased risk of major vascular 
events, but this result should be interpreted with caution. 
First, we do not know whether this would be true in 
patients treated with aspirin, in whom naproxen will not 
result in any additional inhibition of COX-1 and might 
actually interfere with the antiplatelet eff ect of low-dose 
aspirin.27,28 Secondly, the eff ects of lower naproxen doses, 

such as those typically used in over-the-counter prepar-
ations (eg, 220 mg twice a day), are uncertain since they 
would be less likely to mimic the aspirin-like eff ect of 
500 mg twice a day.29 Thirdly, the apparent advantage of 
naproxen regimens might not be preserved after longer 
term use. Finally, naproxen substantially increases the 
risk of upper gastrointestinal complications (although 
such bleeds are less likely than vascular events to result 
in disability30 and such hazards could be mitigated with 
proton-pump inhibitors31).

This meta-analysis of individual participant data helps 
to characterise and quantify the vascular and gastro-
intestinal hazards of coxibs and tNSAIDs. It shows that 
high-dose diclofenac has vascular risks similar to coxibs, 
but also raises the possibility that high-dose ibuprofen 
has similar vascular eff ects. High-dose naproxen seems 
to be associated with less vascular hazard, although 
whether this is true of the lower doses most commonly 
used in clinical practice is unclear. Although NSAIDs 
increase vascular and gastrointestinal risks to a varying 
extent, our analyses indicate that the eff ects of diff erent 
regimens in particular patients can be predicted, which 
could help in guiding decisions about the clinical 
management of infl ammatory disorders.
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Webtable 1: Dose range and pharmacological properties of the main NSAIDs studied in randomised trials 

(a) Traditional NSAIDs 

  
DICLOFENAC 

 
IBUPROFEN NAPROXEN 

Daily dose studied 150mg (rarely 100mg) 2400mg 1000mg (rarely 440mg)  

Half life 1 to 2 hours 2 to 4 hours 14 hours 

COX1:COX2 IC50* 29 0.5 0.7 

Excretion Biliary Renal Renal 

 

(b) Coxibs 

  
CELECOXIB ROFECOXIB LUMIRACOXIB 

 
ETORICOXIB VALDECOXIB 

 
Daily dose studied 
(typical dose[s] †) 

100-800mg 
(400mg) 

12.5-125mg 
(25mg)  

100-800mg 
(200mg) 

5-120mg 
(60/90mg) 

1-80mg 
(20mg) 

Half life 6 to 12 hours 17 hours 4 hours 22 hours 10 hours 

COX1:COX2 IC50* 30 267 515 344 62 

Excretion Renal and Faecal  Renal and Biliary Renal and Faecal Renal and Faecal  Mainly Renal 

 

* COX-1:COX-2 IC50 refers to the ratio of half maximal inhibitory concentrations for COX-1 and COX-2, and is a measure of COX-2 
selectivity (with higher numbers implying greater COX-2 selectivity) 

† Defined as the dose or doses contributing the majority of information on major vascular events 

�
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Webtable 2: Baseline characteristics of trials that supplied individual patient data, overall and by comparison type
 

 

 Overall 
Coxib vs 
placebo

tNSAID vs 
placebo

Coxib vs 
naproxen

Coxib vs 
other 

tNSAID 

No. randomised 192981 73635 18018 42222 84680 

No. trials 157 113 47 34 54 

Age, years 61.2 (11.3) 60.1 (12.4) 59.7 (13.6) 60.6 (11.3) 61.6 (10.6) 

Female, % 68 59 67 73 73 

Caucasian, % 79 82 72 76 77 

Indication for treatment, %   

Rheumatoid arthritis 20 20 28 36 17 

Osteoarthritis 63 44 52 57 77 

Cancer prevention/treatment 7 19 0 0 0 

Alzheimers 3 7 11 4 0 

Other known indication 5 10 9 2 4 

Unknown 1 0 0 1 2 

Prior disease, %   

Diabetes 9 8 6 9 8 

Atherosclerotic disease 9 10 9 8 9 

Upper GI ulcer 7 7 9 7 7 

Medication, %   

Aspirin 20 14 15 14 27 

Proton pump inhibitor 17 5 3 2 33 

Other/multiple gastroprotectants 3 5 5 6 1 

Current smoker, % 13 14 13 15 12 

Physical measurements   

BMI, kg/m2  29.3 (6.2) 29.2 (6.3) 28.9 (6.5) 29.1 (6.4) 29.3 (6.1) 

Systolic blood pressure, mmHg 132 (16) 131 (16) 131 (17) 132 (17) 132 (16) 

Diastolic blood pressure, mmHg 79 (9) 79 (9) 79 (9) 79 (9) 79 (9) 

Laboratory measurements   

Total cholesterol, mmol/L 5.3 (1.0) 5.3 (1.0) 5.2 (0.8) 5.2 (0.8) 5.4 (1.0) 

Creatinine, umol/L 79 (21) 81 (19) 80 (19) 76 (20) 79 (23) 

Haemoglobin, g/dL 13.7 (1.3) 13.9 (1.4) 13.7 (1.3) 13.6 (1.3) 13.6 (1.3) 
Mean (SD) or % shown 
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Webtable 3: Effects of coxibs and tNSAIDs on major vascular events and upper GI complications 
 

 

NSAID 

Summary RR (95% CI) for comparison  

Coxib vs NSAID NSAID vs placebo 

Major vascular events   

Coxib - 1.37 (1.14, 1.66) 

Naproxen 1.49 (1.16, 1.92) 0.93 (0.69, 1.27) 

Other tNSAID 0.98 (0.86, 1.13) 1.38 (1.10, 1.72) 

Diclofenac 0.97 (0.84, 1.12) 1.41 (1.12, 1.78) 

Ibuprofen 0.92 (0.58, 1.46) 1.44 (0.89, 2.33) 

Other regimen NE 0.93 (0.32, 2.70) 

Upper GI complications   

Coxib - 1.81 (1.17, 2.81) 

Naproxen 0.37 (0.28, 0.49) 4.22 (2.71, 6.56) 

Other tNSAID 0.75 (0.59, 0.94) 2.24 (1.46, 3.43) 

Diclofenac 0.94 (0.72, 1.24) 1.89 (1.16, 3.09) 

Ibuprofen 0.40 (0.25, 0.64) 3.97 (2.22, 7.10) 

Other regimen NE 2.66 (0.89, 7.99) 
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Webfigure 1: PRISMA flow diagram 
 

 
 

 
 Records�identified�through�

searching�electronic�databases�and�
other�methods��
(n�=�24278)�

Sc
re
e
n
in
g�

In
cl
u
d
e
d
�

El
ig
ib
ili
ty
�

Id
e
n
ti
fi
ca
ti
o
n
�

Duplicate�records�removed��
(n�=572)�

Records�screened��
(n�=�23706)�

Records�excluded�on�basis�of�title�and�
abstract�(n�=�22108)��

FullͲtext�articles�assessed�
for�eligibility��
(n�=�1598)��

FullͲtext�articles�excluded�(n�=891)
x less�than�4�weeks�(n=282)��
x not�a�relevant�comparison�(n=140)��
x not�a�randomised�trial�(n=88)��
x confounded�design�(n=12)�
x under�18�years�old�(n=1)�
x secondary�study�report�(n=82)�
x review�(n=286)�

Number�of�eligible�
randomised�trials��

(n�=740)�

Number�of�eligible�
randomised�trials�

available�
(n=639)�

Eligible�studies�that�are�not�included�(n=101)
x No.�of�randomised�patients�unknown�

(13)��
x Events�unavailable�(86)��
x Study�not�completed�(2)��

Page 4 of 28



0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

placebo Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
placebo

Age, years
 < 60 50 (0.48) 24 (0.35) 1.44 (0.75 − 2.77)
 ≥ 60 232 (1.48) 130 (0.97) 1.44 (1.08 − 1.92)
 Unknown 25 (1.03) 21 (1.03) 0.91 (0.39 − 2.10)

χ2
2 =

 (p=0.36)
 2.0

Sex
 Male 186 (1.29) 107 (0.88) 1.44 (1.05 − 1.98)
 Female 96 (0.83) 47 (0.59) 1.40 (0.87 − 2.23)
 Unknown 25 (1.03) 21 (1.03) 0.91 (0.39 − 2.10)

χ2
2 =

 (p=0.37)
 2.0

Indication for treatment
 Arthritis 60 (0.94) 18 (0.83) 1.25 (0.62 − 2.54)
 Cancer 135 (0.95) 66 (0.55) 1.63 (1.11 − 2.38)
 Other 87 (1.64) 70 (1.16) 1.29 (0.84 − 1.98)
 Unknown 25 (1.03) 21 (1.03) 0.91 (0.39 − 2.10)

χ3
2 =

 (p=0.33)
 3.5

History of atherosclerosis
 Yes 76 (2.81) 42 (1.86) 1.34 (0.80 − 2.24)
 No 200 (0.88) 108 (0.61) 1.48 (1.08 − 2.02)
 Unknown 31 (1.03) 25 (1.11) 0.95 (0.45 − 2.03)

χ2
2 =

 (p=0.34)
 2.1

History of diabetes
 Yes 42 (2.28) 23 (1.47) 1.57 (0.78 − 3.15)
 No 210 (0.97) 118 (0.67) 1.43 (1.06 − 1.94)
 Unknown 55 (1.12) 34 (1.13) 1.07 (0.58 − 1.95)

χ2
2 =

 (p=0.43)
 1.7

History of upper GI ulcer
 Yes 17 (1.45) 4 (0.58) 2.16 (0.59 − 8.00)
 No 236 (1.14) 137 (0.85) 1.37 (1.03 − 1.82)
 Unknown 53 (0.82) 34 (0.63) 1.22 (0.67 − 2.22)

χ2
2 =

 (p=0.54)
 1.2

Current smoker
 Yes 52 (1.72) 24 (0.97) 1.77 (0.93 − 3.35)
 No 174 (1.01) 100 (0.68) 1.49 (1.07 − 2.06)
 Unknown 81 (1.00) 51 (0.99) 0.98 (0.60 − 1.62)

χ2
2 =

 (p=0.09)
 4.8

Current drinker
 Yes 80 (1.10) 51 (0.74) 1.48 (0.92 − 2.39)
 No 79 (1.22) 55 (0.98) 1.33 (0.83 − 2.13)
 Unknown 148 (1.01) 69 (0.70) 1.34 (0.92 − 1.96)

χ2
2 =

 (p=0.88)
 0.2

Total 307 (1.15) 175 (0.82) 1.37 (1.14 − 1.66)
 p=0.0009

Webfigure 2: Effect of coxib therapy on major vascular events, by baseline characteristics

99% or 95% CI

0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

placebo Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
placebo

Aspirin user
 Yes 40 (1.23) 26 (0.83) 1.33 (0.67 − 2.63)
 No 152 (1.00) 98 (0.74) 1.40 (0.99 − 1.97)
 Unknown 114 (1.15) 51 (0.85) 1.34 (0.86 − 2.07)

χ2
2 =

 (p=0.97)
 0.1

GPA user
 Yes 35 (2.17) 12 (0.79) 2.62 (1.16 − 5.89)
 No 130 (1.09) 99 (0.90) 1.24 (0.87 − 1.78)
 Unknown 142 (0.96) 64 (0.66) 1.32 (0.90 − 1.96)

χ2
2 =

 (p=0.07)
 5.3

BMI, kg/m2

 < 30 176 (1.27) 85 (0.85) 1.63 (1.16 − 2.28)
 ≥ 30 74 (1.19) 45 (1.22) 1.13 (0.67 − 1.90)
 Unknown 57 (0.69) 45 (0.53) 1.11 (0.64 − 1.92)

χ2
2 =

 (p=0.14)
 3.9

SBP, mmHg
 < 140 139 (0.96) 73 (0.70) 1.45 (0.99 − 2.11)
 ≥ 140 127 (1.56) 70 (1.08) 1.43 (0.96 − 2.12)
 Unknown 40 (0.69) 32 (0.60) 1.03 (0.54 − 1.98)

χ2
2 =

 (p=0.45)
 1.6

DBP, mmHg
 < 90 215 (1.13) 115 (0.79) 1.49 (1.11 − 2.02)
 ≥ 90 51 (1.44) 28 (1.13) 1.22 (0.64 − 2.30)
 Unknown 40 (0.69) 32 (0.60) 1.03 (0.54 − 1.98)

χ2
2 =

 (p=0.33)
 2.2

Haemoglobin, g/dL
 < 15 167 (1.11) 94 (0.85) 1.38 (0.98 − 1.95)
 ≥ 15 93 (1.33) 49 (0.89) 1.51 (0.95 − 2.39)
 Unknown 47 (0.73) 32 (0.56) 1.21 (0.65 − 2.26)

χ2
2 =

 (p=0.75)
 0.6

Creatinine, umol/L
 < 100 196 (1.05) 105 (0.78) 1.39 (1.01 − 1.91)
 ≥ 100 62 (1.78) 38 (1.22) 1.45 (0.84 − 2.50)
 Unknown 48 (0.77) 32 (0.57) 1.21 (0.65 − 2.25)

χ2
2 =

 (p=0.83)
 0.4

Five year MVE risk
<5% 99 (0.68) 39 (0.36) 1.69 (1.05 − 2.72)
5−10% 84 (1.58) 55 (1.03) 1.26 (0.79 − 2.01)
>10% 99 (4.07) 60 (2.54) 1.48 (0.96 − 2.29)
Tabular trials 25 (1.03) 21 (1.03) 0.91 (0.39 − 2.10)

χ1
2 = 0.2

 (p=0.62)

Five year ulcer risk
<5% 116 (0.73) 65 (0.49) 1.36 (0.90 − 2.05)
5−10% 105 (2.40) 54 (1.43) 1.61 (1.05 − 2.48)
>10% 61 (2.85) 35 (2.43) 1.27 (0.71 − 2.27)
Tabular trials 25 (1.03) 21 (1.03) 0.91 (0.39 − 2.10)

χ1
2 = 0.0

 (p=0.95)

Total 307 (1.15) 175 (0.82) 1.37 (1.14 − 1.66)
 p=0.0009
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0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

NSAID Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
NSAID

Age, years
 < 60 86 (0.42) 62 (0.32) 1.33 (0.86 − 2.06)
 ≥ 60 350 (1.12) 355 (1.19) 0.94 (0.77 − 1.14)
 Unknown 4 (0.45) 9 (1.74) 0.33 (0.06 − 1.73)

χ2
2 =

 (p=0.0259)
 7.3

Sex
 Male 178 (1.31) 176 (1.38) 0.97 (0.73 − 1.28)
 Female 258 (0.68) 241 (0.66) 1.02 (0.80 − 1.29)
 Unknown 4 (0.45) 9 (1.74) 0.33 (0.06 − 1.73)

χ2
2 =

 (p=0.16)
 3.7

Indication for treatment
 Arthritis 436 (0.85) 413 (0.85) 1.01 (0.84 − 1.21)
 Cancer − −
 Other 0 (0.00) 4 (0.95) 0.15 (0.01 − 4.01)
 Unknown 4 (0.45) 9 (1.74) 0.33 (0.06 − 1.73)

χ2
2 =

 (p=0.0335)
 6.8

History of atherosclerosis
 Yes 116 (2.06) 112 (2.07) 0.97 (0.68 − 1.37)
 No 320 (0.70) 305 (0.70) 1.01 (0.82 − 1.24)
 Unknown 4 (0.45) 9 (1.74) 0.33 (0.06 − 1.73)

χ2
2 =

 (p=0.16)
 3.7

History of diabetes
 Yes 65 (1.39) 62 (1.34) 1.03 (0.64 − 1.65)
 No 349 (0.81) 335 (0.82) 1.00 (0.82 − 1.22)
 Unknown 26 (0.52) 29 (0.69) 0.74 (0.35 − 1.56)

χ2
2 =

 (p=0.55)
 1.2

History of upper GI ulcer
 Yes 45 (1.32) 43 (1.30) 1.00 (0.56 − 1.78)
 No 385 (0.80) 373 (0.82) 0.99 (0.82 − 1.19)
 Unknown 10 (0.90) 10 (1.39) 0.81 (0.22 − 2.94)

χ2
2 =

 (p=0.91)
 0.2

Current smoker
 Yes 80 (1.41) 64 (1.16) 1.25 (0.80 − 1.95)
 No 332 (0.77) 334 (0.81) 0.95 (0.78 − 1.16)
 Unknown 28 (0.71) 28 (0.98) 0.83 (0.39 − 1.75)

χ2
2 =

 (p=0.26)
 2.7

Current drinker
 Yes 24 (0.98) 17 (0.96) 1.00 (0.41 − 2.46)
 No 38 (0.62) 44 (0.82) 0.72 (0.39 − 1.31)
 Unknown 378 (0.86) 365 (0.86) 1.02 (0.84 − 1.23)

χ2
2 =

 (p=0.34)
 2.2

Total 440 (0.85) 426 (0.87) 0.98 (0.86 − 1.13)
 p=0.78

Webfigure 3: Comparisons of coxibs vs non−naproxen NSAIDs. Effect on major vascular events by baseline characteristics

99% or 95% CI

0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

NSAID Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
NSAID

Aspirin user
 Yes 171 (1.11) 175 (1.15) 0.96 (0.72 − 1.27)
 No 220 (0.70) 201 (0.67) 1.03 (0.80 − 1.33)
 Unknown 49 (0.86) 50 (1.10) 0.86 (0.50 − 1.49)

χ2
2 =

 (p=0.71)
 0.7

GPA user
 Yes 181 (1.00) 171 (0.96) 1.04 (0.79 − 1.38)
 No 188 (0.77) 185 (0.79) 0.97 (0.74 − 1.27)
 Unknown 71 (0.72) 70 (0.85) 0.88 (0.56 − 1.39)

χ2
2 =

 (p=0.70)
 0.7

BMI, kg/m2

 < 30 268 (0.89) 244 (0.85) 1.06 (0.84 − 1.33)
 ≥ 30 156 (0.76) 168 (0.85) 0.89 (0.66 − 1.19)
 Unknown 16 (0.93) 14 (1.22) 0.85 (0.30 − 2.43)

χ2
2 =

 (p=0.45)
 1.6

SBP, mmHg
 < 140 243 (0.69) 229 (0.68) 1.03 (0.81 − 1.31)
 ≥ 140 191 (1.15) 188 (1.22) 0.94 (0.72 − 1.24)
 Unknown 6 (0.65) 9 (1.63) 0.50 (0.11 − 2.28)

χ2
2 =

 (p=0.36)
 2.0

DBP, mmHg
 < 90 360 (0.80) 360 (0.84) 0.96 (0.79 − 1.16)
 ≥ 90 74 (1.09) 57 (0.90) 1.24 (0.78 − 1.99)
 Unknown 6 (0.64) 9 (1.60) 0.50 (0.11 − 2.28)

χ2
2 =

 (p=0.17)
 3.5

Haemoglobin, g/dL
 < 15 350 (0.79) 340 (0.80) 0.99 (0.81 − 1.20)
 ≥ 15 73 (1.14) 68 (1.13) 1.01 (0.64 − 1.58)
 Unknown 17 (0.99) 18 (1.43) 0.83 (0.32 − 2.13)

χ2
2 =

 (p=0.87)
 0.3

Creatinine, umol/L
 < 100 339 (0.77) 313 (0.74) 1.04 (0.85 − 1.28)
 ≥ 100 84 (1.27) 93 (1.54) 0.83 (0.55 − 1.23)
 Unknown 17 (1.00) 19 (1.51) 0.80 (0.31 − 2.03)

χ2
2 =

 (p=0.32)
 2.3

Five year MVE risk
<5% 220 (0.56) 195 (0.52) 1.10 (0.85 − 1.42)
5−10% 124 (1.53) 125 (1.63) 0.97 (0.69 − 1.35)
>10% 92 (2.95) 97 (3.65) 0.81 (0.55 − 1.20)
Tabular trials 4 (0.45) 9 (1.74) 0.33 (0.06 − 1.73)

χ1
2 = 2.9

 (p=0.09)

Five year ulcer risk
<5% 310 (0.76) 301 (0.75) 1.02 (0.83 − 1.26)
5−10% 74 (1.21) 63 (1.19) 1.08 (0.68 − 1.71)
>10% 52 (1.57) 53 (2.06) 0.79 (0.46 − 1.35)
Tabular trials 4 (0.45) 9 (1.74) 0.33 (0.06 − 1.73)

χ1
2 = 0.8

 (p=0.36)

Total 440 (0.85) 426 (0.87) 0.98 (0.86 − 1.13)
 p=0.78
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0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated
naproxen Rate ratio (RR) Het/

trend test

Favours
coxib

Favours
naproxen

Age, years
 < 60 42 (0.56) 16 (0.28) 1.99 (0.96 − 4.15)
 ≥ 60 125 (1.39) 71 (0.91) 1.45 (0.99 − 2.14)
 Unknown 8 (1.46) 6 (2.83) 0.50 (0.09 − 2.88)

χ2
2 =

 (p=0.11)
 4.4

Sex
 Male 82 (1.81) 40 (1.04) 1.63 (0.99 − 2.68)
 Female 85 (0.72) 47 (0.48) 1.52 (0.95 − 2.43)
 Unknown 8 (1.46) 6 (2.83) 0.50 (0.09 − 2.88)

χ2
2 =

 (p=0.18)
 3.5

Indication for treatment
 Arthritis 146 (1.05) 72 (0.64) 1.62 (1.12 − 2.33)
 Cancer − −
 Other 21 (0.83) 15 (0.63) 1.29 (0.51 − 3.24)
 Unknown 8 (1.46) 6 (2.83) 0.50 (0.09 − 2.88)

χ2
2 =

 (p=0.15)
 3.7

History of atherosclerosis
 Yes 42 (3.48) 26 (2.59) 1.39 (0.71 − 2.75)
 No 125 (0.82) 61 (0.49) 1.65 (1.11 − 2.45)
 Unknown 8 (1.46) 6 (2.83) 0.50 (0.09 − 2.88)

χ2
2 =

 (p=0.15)
 3.7

History of diabetes
 Yes 12 (1.49) 6 (0.94) 1.26 (0.30 − 5.34)
 No 100 (0.92) 49 (0.58) 1.60 (1.02 − 2.51)
 Unknown 63 (1.18) 38 (0.81) 1.37 (0.79 − 2.36)

χ2
2 =

 (p=0.79)
 0.5

History of upper GI ulcer
 Yes 14 (1.47) 5 (0.67) 1.87 (0.48 − 7.35)
 No 147 (0.96) 79 (0.62) 1.54 (1.07 − 2.20)
 Unknown 14 (2.07) 9 (2.67) 0.92 (0.26 − 3.25)

χ2
2 =

 (p=0.50)
 1.4

Current smoker
 Yes 37 (1.92) 8 (0.52) 3.23 (1.40 − 7.41)
 No 93 (0.83) 57 (0.60) 1.41 (0.91 − 2.20)
 Unknown 45 (1.16) 28 (1.04) 1.02 (0.53 − 1.99)

χ2
2 =

 (p=0.0121)
 8.8

Current drinker
 Yes 39 (0.97) 21 (0.62) 1.58 (0.78 − 3.22)
 No 90 (0.92) 46 (0.54) 1.68 (1.06 − 2.68)
 Unknown 46 (1.48) 26 (1.38) 1.12 (0.57 − 2.20)

χ2
2 =

 (p=0.40)
 1.8

Total 175 (1.07) 93 (0.70) 1.49 (1.16 − 1.92)
 p=0.0018

Webfigure 4: Comparisons of coxibs vs naproxen. Effect on major vascular events by baseline characteristics

99% or 95% CI

0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated
naproxen Rate ratio (RR) Het/

trend test

Favours
coxib

Favours
naproxen

Aspirin user
 Yes 36 (1.64) 24 (1.15) 1.38 (0.68 − 2.80)
 No 120 (0.93) 57 (0.52) 1.76 (1.17 − 2.64)
 Unknown 19 (1.07) 12 (1.49) 0.62 (0.20 − 1.91)

χ2
2 =

 (p=0.05)
 5.9

GPA user
 Yes 14 (1.46) 3 (0.42) 2.27 (0.50 − 10.38)
 No 93 (0.97) 49 (0.62) 1.63 (1.04 − 2.57)
 Unknown 68 (1.05) 41 (0.80) 1.22 (0.72 − 2.08)

χ2
2 =

 (p=0.39)
 1.9

BMI, kg/m2

 < 30 98 (1.05) 48 (0.63) 1.58 (1.00 − 2.48)
 ≥ 30 55 (1.12) 27 (0.70) 1.68 (0.92 − 3.09)
 Unknown 22 (0.82) 18 (0.78) 0.90 (0.36 − 2.23)

χ2
2 =

 (p=0.26)
 2.7

SBP, mmHg
 < 140 86 (0.82) 34 (0.40) 2.02 (1.23 − 3.33)
 ≥ 140 81 (1.39) 52 (1.06) 1.25 (0.78 − 2.00)
 Unknown 8 (1.35) 7 (2.75) 0.45 (0.08 − 2.38)

χ2
2 =

 (p=0.0190)
 7.9

DBP, mmHg
 < 90 138 (1.00) 63 (0.56) 1.75 (1.19 − 2.56)
 ≥ 90 29 (1.12) 23 (1.04) 1.11 (0.52 − 2.39)
 Unknown 8 (1.34) 7 (2.75) 0.45 (0.08 − 2.38)

χ2
2 =

 (p=0.0379)
 6.5

Haemoglobin, g/dL
 < 15 114 (0.85) 64 (0.59) 1.45 (0.96 − 2.17)
 ≥ 15 44 (1.88) 20 (0.94) 1.94 (0.96 − 3.92)
 Unknown 17 (1.48) 9 (1.28) 1.23 (0.38 − 3.97)

χ2
2 =

 (p=0.54)
 1.2

Creatinine, umol/L
 < 100 124 (0.87) 64 (0.55) 1.57 (1.06 − 2.32)
 ≥ 100 35 (2.16) 20 (1.43) 1.51 (0.71 − 3.22)
 Unknown 16 (1.51) 9 (1.42) 1.08 (0.33 − 3.58)

χ2
2 =

 (p=0.71)
 0.7

Five year MVE risk
<5% 69 (0.71) 36 (0.44) 1.57 (0.92 − 2.68)
5−10% 54 (1.86) 23 (0.85) 1.96 (1.05 − 3.68)
>10% 43 (4.29) 28 (3.26) 1.19 (0.62 − 2.30)
Tabular trials 8 (1.46) 6 (2.83) 0.50 (0.09 − 2.88)

χ1
2 = 0.5

 (p=0.46)

Five year ulcer risk
<5% 59 (0.79) 37 (0.55) 1.42 (0.82 − 2.47)
5−10% 73 (1.38) 34 (0.78) 1.74 (1.02 − 2.96)
>10% 35 (2.41) 16 (1.55) 1.47 (0.66 − 3.27)
Tabular trials 8 (1.46) 6 (2.83) 0.50 (0.09 − 2.88)

χ1
2 = 0.1

 (p=0.80)

Total 175 (1.07) 93 (0.70) 1.49 (1.16 − 1.92)
 p=0.0018
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0.25 0.5 1 2 4

Subgroup Coxib vs
placebo

Coxib vs
 tNSAID

Rate ratio (95% CI)
Adjusted rate ratio

for tNSAID vs placebo
Het/trend

test*

Favours
tNSAID

Favours
placebo

Age, years
 <60 1.44 (0.87,2.39) 1.33 (0.95,1.86) 1.08 (0.51 − 2.30)
 ≥ 60 1.44 (1.15,1.79) 0.94 (0.81,1.09) 1.53 (1.09 − 2.16)
 Unknown 0.91 (0.48,1.74) 0.33 (0.09,1.21) 1.80 (0.54 − 5.99)

χ1
2 = 1.2

 (p=0.28)

Sex
 Male 1.44 (1.13,1.84) 0.97 (0.78,1.20) 1.48 (0.98 − 2.23)
 Female 1.40 (0.97,2.00) 1.02 (0.85,1.22) 1.34 (0.80 − 2.26)
 Unknown 0.91 (0.48,1.74) 0.33 (0.09,1.21) 1.80 (0.54 − 5.99)

χ1
2 = 0.1

 (p=0.72)

Indication for treatment
 Arthritis 1.25 (0.72,2.16) 1.01 (0.88,1.16) 1.15 (0.55 − 2.44)
 Cancer 1.63 (1.21,2.18) NE NE
 Other 1.29 (0.93,1.80) 0.15 (0.01,2.10) 5.39 (0.41 − 71.34)
 Unknown 0.91 (0.48,1.74) 0.33 (0.09,1.21) 1.80 (0.54 − 5.99)

χ1
2 = 2.2

 (p=0.14)

History of atherosclerosis
 Yes 1.48 (1.17,1.88) 1.01 (0.86,1.18) 1.45 (1.01 − 2.10)
 No 1.34 (0.91,1.99) 0.97 (0.74,1.26) 1.41 (0.77 − 2.58)
 Unknown 0.95 (0.53,1.71) 0.33 (0.09,1.21) 1.85 (0.56 − 6.13)

χ1
2 = 0.1

 (p=0.78)

History of diabetes
 Yes 1.43 (1.14,1.81) 1.00 (0.86,1.17) 1.42 (1.00 − 2.03)
 No 1.57 (0.92,2.69) 1.03 (0.71,1.48) 1.52 (0.67 − 3.42)
 Unknown 1.07 (0.67,1.70) 0.74 (0.41,1.32) 1.34 (0.60 − 2.98)

χ1
2 = 0.0

 (p=0.85)

History of upper GI ulcer
 Yes 1.37 (1.10,1.70) 0.99 (0.85,1.14) 1.38 (0.99 − 1.93)
 No 2.16 (0.78,6.01) 1.00 (0.64,1.56) 2.33 (0.63 − 8.66)
 Unknown 1.22 (0.77,1.94) 0.81 (0.29,2.22) 2.05 (0.64 − 6.57)

χ1
2 = 1.0

 (p=0.32)

Current smoker
 Yes 1.49 (1.16,1.91) 0.95 (0.81,1.11) 1.56 (1.07 − 2.29)
 No 1.77 (1.08,2.90) 1.25 (0.89,1.76) 1.45 (0.69 − 3.06)
 Unknown 0.98 (0.67,1.44) 0.83 (0.47,1.48) 1.11 (0.52 − 2.36)

χ1
2 = 0.1

 (p=0.82)

Current drinker
 Yes 1.33 (0.93,1.91) 0.72 (0.45,1.14) 1.76 (0.85 − 3.65)
 No 1.48 (1.03,2.14) 1.00 (0.50,2.01) 1.68 (0.62 − 4.54)
 Unknown 1.34 (1.00,1.80) 1.02 (0.88,1.18) 1.28 (0.85 − 1.91)

χ1
2 = 0.0

 (p=0.92)

Total 1.37 (1.14,1.66) 0.98 (0.86,1.13) 1.38 (1.10 − 1.72)

99% or 95% CI

Webfigure 5: Effect of non−naproxen tNSAIDs on major vascular events, by baseline characteristics

* Tests for trend (or heterogeneity) exclude the 'unknown' categories
0.25 0.5 1 2 4

Subgroup Coxib vs
placebo

Coxib vs
 tNSAID

Rate ratio (95% CI)
Adjusted rate ratio

for tNSAID vs placebo
Het/trend

test*

Favours
tNSAID

Favours
placebo

Aspirin user
 Yes 1.40 (1.07,1.82) 1.03 (0.85,1.26) 1.36 (0.89 − 2.08)
 No 1.33 (0.78,2.25) 0.96 (0.77,1.19) 1.38 (0.68 − 2.79)
 Unknown 1.34 (0.96,1.87) 0.86 (0.57,1.31) 1.42 (0.77 − 2.64)

χ1
2 = 0.0

 (p=0.97)

GPA user
 Yes 1.24 (0.94,1.63) 0.97 (0.79,1.20) 1.28 (0.82 − 1.99)
 No 2.62 (1.40,4.90) 1.04 (0.84,1.29) 2.49 (1.08 − 5.74)
 Unknown 1.32 (0.98,1.79) 0.88 (0.62,1.25) 1.41 (0.82 − 2.43)

χ1
2 = 3.3

 (p=0.07)

BMI, kg/m2

 <30 1.63 (1.26,2.11) 1.06 (0.88,1.26) 1.56 (1.04 − 2.32)
 ≥ 30 1.13 (0.76,1.68) 0.89 (0.71,1.11) 1.28 (0.72 − 2.29)
 Unknown 1.11 (0.72,1.69) 0.85 (0.38,1.92) 1.51 (0.55 − 4.11)

χ1
2 = 0.5

 (p=0.48)

SBP, mmHg
 <140 1.45 (1.09,1.93) 1.03 (0.86,1.24) 1.41 (0.91 − 2.19)
 ≥ 140 1.43 (1.05,1.93) 0.94 (0.77,1.16) 1.49 (0.93 − 2.37)
 Unknown 1.03 (0.62,1.71) 0.50 (0.15,1.64) 1.91 (0.58 − 6.28)

χ1
2 = 0.0

 (p=0.83)

DBP, mmHg
 <90 1.49 (1.19,1.88) 0.96 (0.82,1.11) 1.56 (1.09 − 2.22)
 ≥ 90 1.22 (0.74,1.99) 1.24 (0.87,1.79) 0.98 (0.46 − 2.08)
 Unknown 1.03 (0.62,1.71) 0.50 (0.15,1.64) 1.91 (0.58 − 6.28)

χ1
2 = 2.1

 (p=0.15)

Haemoglobin, g/dl
 <15 1.38 (1.07,1.80) 0.99 (0.85,1.15) 1.41 (0.95 − 2.07)
 ≥ 15 1.51 (1.05,2.15) 1.01 (0.71,1.43) 1.52 (0.81 − 2.86)
 Unknown 1.21 (0.75,1.96) 0.83 (0.40,1.73) 1.35 (0.54 − 3.37)

χ1
2 = 0.1

 (p=0.78)

Creatinine
 <100 1.39 (1.09,1.77) 1.04 (0.89,1.22) 1.33 (0.91 − 1.92)
 ≥ 100 1.45 (0.95,2.21) 0.83 (0.61,1.12) 1.78 (0.93 − 3.44)
 Unknown 1.21 (0.75,1.96) 0.80 (0.39,1.64) 1.40 (0.57 − 3.45)

χ1
2 = 1.0

 (p=0.31)

Five year MVE risk
 <5% 1.69 (1.17,2.44) 1.10 (0.90,1.34) 1.50 (0.88 − 2.55)
 5−10% 1.26 (0.88,1.81) 0.97 (0.75,1.25) 1.30 (0.74 − 2.29)
 >10% 1.48 (1.06,2.07) 0.81 (0.60,1.10) 1.83 (1.04 − 3.22)
 Tabular trials 0.91 (0.48,1.74) 0.33 (0.09,1.21) 1.80 (0.54 − 5.99)

χ1
2 = 0.4

 (p=0.53)

Five year ulcer risk
 <5% 1.36 (0.99,1.86) 1.02 (0.87,1.20) 1.32 (0.84 − 2.07)
 5−10% 1.61 (1.16,2.25) 1.08 (0.76,1.54) 1.54 (0.83 − 2.86)
 >10% 1.27 (0.81,1.99) 0.79 (0.52,1.19) 1.61 (0.75 − 3.48)
 Tabular trials 0.91 (0.48,1.74) 0.33 (0.09,1.21) 1.80 (0.54 − 5.99)

χ1
2 = 0.4

 (p=0.51)

Total 1.37 (1.14,1.66) 0.98 (0.86,1.13) 1.38 (1.10 − 1.72)
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0.25 0.5 1 2 4

Subgroup Coxib vs
placebo

Coxib vs
 naproxen

Rate ratio (95% CI)
Adjusted rate ratio

for naproxen vs placebo
Het/trend

test*

Favours
naproxen

Favours
placebo

Age, years
 <60 1.44 (0.87,2.39) 1.99 (1.13,3.51) 0.72 (0.28 − 1.89)
 ≥ 60 1.44 (1.15,1.79) 1.45 (1.08,1.96) 1.03 (0.65 − 1.63)
 Unknown 0.91 (0.48,1.74) 0.50 (0.13,1.98) 1.91 (0.25 − 14.33)

χ1
2 = 0.7

 (p=0.39)

Sex
 Male 1.44 (1.13,1.84) 1.63 (1.11,2.39) 0.94 (0.54 − 1.64)
 Female 1.40 (0.97,2.00) 1.52 (1.06,2.18) 0.87 (0.45 − 1.68)
 Unknown 0.91 (0.48,1.74) 0.50 (0.13,1.98) 1.91 (0.25 − 14.33)

χ1
2 = 0.1

 (p=0.82)

Indication for treatment
 Arthritis 1.25 (0.72,2.16) 1.62 (1.22,2.14) 0.63 (0.28 − 1.41)
 Cancer 1.63 (1.21,2.18) NE NE
 Other 1.29 (0.93,1.80) 1.29 (0.63,2.63) 1.22 (0.45 − 3.29)
 Unknown 0.91 (0.48,1.74) 0.50 (0.13,1.98) 1.91 (0.25 − 14.33)

χ1
2 = 1.8

 (p=0.18)

History of atherosclerosis
 Yes 1.48 (1.17,1.88) 1.65 (1.21,2.24) 0.91 (0.56 − 1.48)
 No 1.34 (0.91,1.99) 1.39 (0.82,2.35) 1.04 (0.46 − 2.35)
 Unknown 0.95 (0.53,1.71) 0.50 (0.13,1.98) 1.91 (0.25 − 14.33)

χ1
2 = 0.7

 (p=0.40)

History of diabetes
 Yes 1.43 (1.14,1.81) 1.60 (1.14,2.26) 0.93 (0.56 − 1.57)
 No 1.57 (0.92,2.69) 1.26 (0.40,3.90) 0.90 (0.23 − 3.50)
 Unknown 1.07 (0.67,1.70) 1.37 (0.90,2.08) 0.79 (0.36 − 1.73)

χ1
2 = 0.0

 (p=0.95)

History of upper GI ulcer
 Yes 1.37 (1.10,1.70) 1.54 (1.17,2.02) 0.90 (0.58 − 1.40)
 No 2.16 (0.78,6.01) 1.87 (0.64,5.45) 1.31 (0.22 − 7.95)
 Unknown 1.22 (0.77,1.94) 0.92 (0.35,2.47) 1.71 (0.36 − 8.22)

χ1
2 = 0.3

 (p=0.60)

Current smoker
 Yes 1.49 (1.16,1.91) 1.41 (1.01,1.98) 1.08 (0.63 − 1.83)
 No 1.77 (1.08,2.90) 3.23 (1.69,6.14) 0.55 (0.20 − 1.53)
 Unknown 0.98 (0.67,1.44) 1.02 (0.61,1.71) 1.03 (0.48 − 2.18)

χ1
2 = 2.2

 (p=0.13)

Current drinker
 Yes 1.33 (0.93,1.91) 1.68 (1.18,2.40) 0.79 (0.42 − 1.49)
 No 1.48 (1.03,2.14) 1.58 (0.91,2.74) 1.03 (0.45 − 2.37)
 Unknown 1.34 (1.00,1.80) 1.12 (0.67,1.89) 1.27 (0.60 − 2.71)

χ1
2 = 0.4

 (p=0.51)

Total 1.37 (1.14,1.66) 1.49 (1.16,1.92) 0.93 (0.69 − 1.27)

99% or 95% CI

Webfigure 6: Effect of naproxen on major vascular events, by baseline characteristics

* Tests for trend (or heterogeneity) exclude the 'unknown' categories
0.25 0.5 1 2 4

Subgroup Coxib vs
placebo

Coxib vs
 naproxen

Rate ratio (95% CI)
Adjusted rate ratio

for naproxen vs placebo
Het/trend

test*

Favours
naproxen

Favours
placebo

Aspirin user
 Yes 1.40 (1.07,1.82) 1.76 (1.29,2.40) 0.81 (0.48 − 1.35)
 No 1.33 (0.78,2.25) 1.38 (0.79,2.38) 1.04 (0.41 − 2.64)
 Unknown 1.34 (0.96,1.87) 0.62 (0.26,1.49) 1.66 (0.56 − 4.94)

χ1
2 = 0.4

 (p=0.54)

GPA user
 Yes 1.24 (0.94,1.63) 1.63 (1.15,2.31) 0.80 (0.46 − 1.38)
 No 2.62 (1.40,4.90) 2.27 (0.69,7.46) 1.06 (0.20 − 5.63)
 Unknown 1.32 (0.98,1.79) 1.22 (0.81,1.84) 1.07 (0.57 − 2.01)

χ1
2 = 0.2

 (p=0.68)

BMI, kg/m2

 <30 1.63 (1.26,2.11) 1.58 (1.11,2.23) 1.10 (0.63 − 1.92)
 ≥ 30 1.13 (0.76,1.68) 1.68 (1.06,2.69) 0.65 (0.30 − 1.40)
 Unknown 1.11 (0.72,1.69) 0.90 (0.45,1.82) 1.29 (0.50 − 3.34)

χ1
2 = 2.0

 (p=0.15)

SBP, mmHg
 <140 1.45 (1.09,1.93) 2.02 (1.38,2.97) 0.76 (0.41 − 1.39)
 ≥ 140 1.43 (1.05,1.93) 1.25 (0.87,1.80) 1.14 (0.63 − 2.05)
 Unknown 1.03 (0.62,1.71) 0.45 (0.12,1.66) 2.19 (0.33 − 14.59)

χ1
2 = 1.5

 (p=0.22)

DBP, mmHg
 <90 1.49 (1.19,1.88) 1.75 (1.30,2.34) 0.87 (0.55 − 1.39)
 ≥ 90 1.22 (0.74,1.99) 1.11 (0.62,2.01) 1.18 (0.45 − 3.11)
 Unknown 1.03 (0.62,1.71) 0.45 (0.12,1.66) 2.19 (0.33 − 14.59)

χ1
2 = 0.5

 (p=0.46)

Haemoglobin, g/dl
 <15 1.38 (1.07,1.80) 1.45 (1.06,1.98) 0.97 (0.58 − 1.61)
 ≥ 15 1.51 (1.05,2.15) 1.94 (1.13,3.34) 0.80 (0.36 − 1.77)
 Unknown 1.21 (0.75,1.96) 1.23 (0.50,3.06) 1.40 (0.31 − 6.27)

χ1
2 = 0.3

 (p=0.60)

Creatinine
 <100 1.39 (1.09,1.77) 1.57 (1.16,2.12) 0.90 (0.56 − 1.46)
 ≥ 100 1.45 (0.95,2.21) 1.51 (0.84,2.72) 0.99 (0.40 − 2.44)
 Unknown 1.21 (0.75,1.96) 1.08 (0.42,2.74) 1.71 (0.36 − 8.22)

χ1
2 = 0.1

 (p=0.80)

Five year MVE risk
 <5% 1.69 (1.17,2.44) 1.57 (1.04,2.37) 1.10 (0.54 − 2.23)
 5−10% 1.26 (0.88,1.81) 1.96 (1.21,3.19) 0.65 (0.31 − 1.37)
 >10% 1.48 (1.06,2.07) 1.19 (0.72,1.98) 1.27 (0.60 − 2.69)
 Tabular trials 0.91 (0.48,1.74) 0.50 (0.13,1.98) 1.91 (0.25 − 14.33)

χ1
2 = 0.1

 (p=0.74)

Five year ulcer risk
 <5% 1.36 (0.99,1.86) 1.42 (0.93,2.17) 0.99 (0.52 − 1.88)
 5−10% 1.61 (1.16,2.25) 1.74 (1.16,2.62) 0.95 (0.48 − 1.87)
 >10% 1.27 (0.81,1.99) 1.47 (0.79,2.73) 0.91 (0.36 − 2.29)
 Tabular trials 0.91 (0.48,1.74) 0.50 (0.13,1.98) 1.91 (0.25 − 14.33)

χ1
2 = 0.0

 (p=0.85)

Total 1.37 (1.14,1.66) 1.49 (1.16,1.92) 0.93 (0.69 − 1.27)
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0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

placebo Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
placebo

Age, years
 < 60 44 (0.43) 8 (0.12) 2.74 (1.22 − 6.12)
 ≥ 60 116 (0.74) 49 (0.37) 1.77 (1.14 − 2.74)
 Unknown 3 (0.63) 3 (0.91) 0.75 (0.06 − 9.41)

χ2
2 =

 (p=0.23)
 2.9

Sex
 Male 102 (0.70) 33 (0.27) 2.19 (1.35 − 3.55)
 Female 58 (0.50) 24 (0.30) 1.63 (0.86 − 3.08)
 Unknown 3 (0.63) 3 (0.91) 0.75 (0.06 − 9.41)

χ2
2 =

 (p=0.32)
 2.3

Indication for treatment
 Arthritis 54 (0.84) 10 (0.46) 2.10 (0.95 − 4.61)
 Cancer 69 (0.48) 20 (0.17) 2.27 (1.26 − 4.07)
 Other 37 (0.70) 27 (0.45) 1.53 (0.77 − 3.04)
 Unknown 3 (0.63) 3 (0.91) 0.75 (0.06 − 9.41)

χ3
2 =

 (p=0.44)
 2.7

History of atherosclerosis
 Yes 26 (0.95) 10 (0.44) 1.97 (0.76 − 5.12)
 No 130 (0.57) 47 (0.26) 1.93 (1.27 − 2.95)
 Unknown 7 (0.66) 3 (0.55) 1.58 (0.22 − 11.32)

χ2
2 =

 (p=0.95)
 0.1

History of diabetes
 Yes 12 (0.64) 6 (0.38) 1.61 (0.42 − 6.24)
 No 129 (0.60) 50 (0.28) 1.93 (1.27 − 2.92)
 Unknown 22 (0.74) 4 (0.31) 2.05 (0.56 − 7.57)

χ2
2 =

 (p=0.93)
 0.2

History of upper GI ulcer
 Yes 29 (2.48) 12 (1.76) 1.46 (0.58 − 3.64)
 No 127 (0.61) 45 (0.28) 2.02 (1.32 − 3.10)
 Unknown 7 (0.15) 3 (0.08) 1.71 (0.24 − 11.96)

χ2
2 =

 (p=0.67)
 0.8

Current smoker
 Yes 32 (1.05) 9 (0.36) 2.50 (1.04 − 6.02)
 No 97 (0.56) 39 (0.27) 1.92 (1.19 − 3.09)
 Unknown 34 (0.55) 12 (0.35) 1.48 (0.59 − 3.70)

χ2
2 =

 (p=0.53)
 1.3

Current drinker
 Yes 63 (0.87) 17 (0.25) 2.91 (1.56 − 5.42)
 No 38 (0.59) 24 (0.43) 1.42 (0.70 − 2.89)
 Unknown 62 (0.49) 19 (0.23) 1.53 (0.79 − 2.97)

χ2
2 =

 (p=0.07)
 5.3

Total 163 (0.82) 60 (0.37) 1.91 (1.43 − 2.54)
 p<0.0001

Webfigure 7: Effect of coxib therapy on any symptomatic upper GI event, by baseline characteristics

99% or 95% CI

0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

placebo Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
placebo

Aspirin user
 Yes 26 (0.80) 15 (0.48) 1.49 (0.61 − 3.66)
 No 90 (0.59) 26 (0.20) 2.54 (1.50 − 4.29)
 Unknown 47 (0.59) 19 (0.45) 1.33 (0.66 − 2.71)

χ2
2 =

 (p=0.10)
 4.6

GPA user
 Yes 17 (1.05) 2 (0.13) 3.92 (0.97 − 15.91)
 No 84 (0.70) 38 (0.34) 2.01 (1.22 − 3.31)
 Unknown 62 (0.48) 20 (0.25) 1.45 (0.76 − 2.79)

χ2
2 =

 (p=0.18)
 3.5

BMI, kg/m2

 < 30 100 (0.72) 28 (0.28) 2.37 (1.44 − 3.89)
 ≥ 30 39 (0.62) 8 (0.22) 2.33 (0.98 − 5.53)
 Unknown 24 (0.38) 24 (0.35) 0.85 (0.37 − 1.98)

χ2
2 =

 (p=0.0140)
 8.5

SBP, mmHg
 < 140 86 (0.59) 28 (0.27) 1.97 (1.16 − 3.35)
 ≥ 140 71 (0.87) 28 (0.43) 1.90 (1.08 − 3.35)
 Unknown 6 (0.16) 4 (0.11) 1.17 (0.18 − 7.77)

χ2
2 =

 (p=0.75)
 0.6

DBP, mmHg
 < 90 131 (0.69) 47 (0.32) 1.95 (1.28 − 2.97)
 ≥ 90 26 (0.73) 9 (0.36) 2.04 (0.76 − 5.47)
 Unknown 6 (0.16) 4 (0.11) 1.17 (0.18 − 7.77)

χ2
2 =

 (p=0.73)
 0.6

Haemoglobin, g/dL
 < 15 112 (0.75) 36 (0.33) 2.11 (1.32 − 3.37)
 ≥ 15 46 (0.66) 18 (0.33) 1.86 (0.92 − 3.74)
 Unknown 5 (0.11) 6 (0.15) 0.62 (0.10 − 3.74)

χ2
2 =

 (p=0.16)
 3.6

Creatinine, umol/L
 < 100 131 (0.70) 43 (0.32) 2.05 (1.33 − 3.14)
 ≥ 100 26 (0.74) 11 (0.35) 1.85 (0.72 − 4.80)
 Unknown 5 (0.12) 6 (0.15) 0.62 (0.10 − 3.75)

χ2
2 =

 (p=0.18)
 3.5

Five year MVE risk
<5% 68 (0.58) 12 (0.14) 2.78 (1.45 − 5.34)
5−10% 51 (1.13) 29 (0.62) 1.42 (0.75 − 2.67)
>10% 41 (1.95) 16 (0.76) 2.15 (1.02 − 4.50)
Tabular trials 3 (0.63) 3 (0.91) 0.75 (0.06 − 9.41)

χ1
2 = 0.7

 (p=0.40)

Five year ulcer risk
<5% 64 (0.53) 20 (0.20) 2.28 (1.23 − 4.24)
5−10% 46 (1.05) 20 (0.53) 1.70 (0.85 − 3.40)
>10% 50 (2.97) 17 (1.26) 1.83 (0.90 − 3.74)
Tabular trials 3 (0.63) 3 (0.91) 0.75 (0.06 − 9.41)

χ1
2 = 0.5

 (p=0.50)

Total 163 (0.82) 60 (0.37) 1.91 (1.43 − 2.54)
 p<0.0001
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0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

NSAID Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
NSAID

Age, years
 < 60 94 (0.46) 154 (0.80) 0.51 (0.36 − 0.72)
 ≥ 60 245 (0.78) 370 (1.24) 0.58 (0.47 − 0.72)
 Unknown 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ2
2 =

 (p=0.53)
 1.3

Sex
 Male 83 (0.61) 131 (1.03) 0.57 (0.39 − 0.82)
 Female 256 (0.67) 393 (1.08) 0.56 (0.45 − 0.69)
 Unknown 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ2
2 =

 (p=0.78)
 0.5

Indication for treatment
 Arthritis 330 (0.64) 494 (1.01) 0.57 (0.47 − 0.68)
 Cancer − −
 Other 9 (2.20) 30 (7.11) 0.44 (0.18 − 1.09)
 Unknown 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ2
2 =

 (p=0.60)
 1.0

History of atherosclerosis
 Yes 62 (1.10) 84 (1.55) 0.67 (0.43 − 1.05)
 No 277 (0.60) 440 (1.01) 0.54 (0.44 − 0.66)
 Unknown 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ2
2 =

 (p=0.41)
 1.8

History of diabetes
 Yes 34 (0.72) 47 (1.02) 0.71 (0.39 − 1.30)
 No 248 (0.58) 367 (0.90) 0.62 (0.50 − 0.76)
 Unknown 64 (1.30) 116 (2.82) 0.37 (0.24 − 0.56)

χ2
2 =

 (p=0.0073)
 9.8

History of upper GI ulcer
 Yes 71 (2.09) 87 (2.64) 0.69 (0.45 − 1.07)
 No 268 (0.56) 435 (0.95) 0.54 (0.44 − 0.65)
 Unknown 7 (0.69) 8 (1.24) 0.65 (0.14 − 3.10)

χ2
2 =

 (p=0.35)
 2.1

Current smoker
 Yes 29 (0.51) 51 (0.92) 0.45 (0.24 − 0.83)
 No 274 (0.64) 396 (0.96) 0.60 (0.49 − 0.73)
 Unknown 43 (1.11) 83 (2.97) 0.48 (0.29 − 0.78)

χ2
2 =

 (p=0.31)
 2.4

Current drinker
 Yes 46 (1.89) 68 (3.83) 0.31 (0.18 − 0.54)
 No 80 (1.30) 133 (2.49) 0.50 (0.35 − 0.72)
 Unknown 220 (0.50) 329 (0.78) 0.65 (0.52 − 0.82)

χ2
2 =

 (p=0.0021)
 12.3

Total 346 (0.67) 530 (1.09) 0.56 (0.49 − 0.65)
 p<0.0001

Webfigure 8: Comparisons of coxibs vs non−naproxen NSAIDs. Effect on any symptomatic upper GI event by baseline characteristics

99% or 95% CI

0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated

NSAID Rate ratio (RR) Het/
trend test

Favours
coxib

Favours
NSAID

Aspirin user
 Yes 122 (0.79) 148 (0.97) 0.78 (0.57 − 1.08)
 No 143 (0.45) 246 (0.82) 0.45 (0.34 − 0.59)
 Unknown 81 (1.44) 136 (3.04) 0.56 (0.39 − 0.80)

χ2
2 =

 (p=0.0027)
 11.9

GPA user
 Yes 74 (0.41) 114 (0.64) 0.62 (0.42 − 0.91)
 No 134 (0.55) 170 (0.72) 0.69 (0.51 − 0.94)
 Unknown 138 (1.42) 246 (3.02) 0.46 (0.35 − 0.60)

χ2
2 =

 (p=0.0233)
 7.5

BMI, kg/m2

 < 30 197 (0.65) 329 (1.15) 0.52 (0.42 − 0.66)
 ≥ 30 129 (0.63) 179 (0.90) 0.66 (0.48 − 0.89)
 Unknown 20 (1.23) 22 (2.05) 0.47 (0.19 − 1.17)

χ2
2 =

 (p=0.26)
 2.7

SBP, mmHg
 < 140 198 (0.56) 326 (0.97) 0.54 (0.43 − 0.68)
 ≥ 140 141 (0.85) 198 (1.28) 0.59 (0.44 − 0.79)
 Unknown 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ2
2 =

 (p=0.61)
 1.0

DBP, mmHg
 < 90 280 (0.62) 446 (1.04) 0.56 (0.46 − 0.69)
 ≥ 90 59 (0.87) 78 (1.24) 0.56 (0.35 − 0.89)
 Unknown 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ2
2 =

 (p=0.78)
 0.5

Haemoglobin, g/dL
 < 15 287 (0.65) 451 (1.07) 0.55 (0.46 − 0.67)
 ≥ 15 46 (0.71) 62 (1.02) 0.63 (0.37 − 1.06)
 Unknown 13 (0.80) 16 (1.35) 0.66 (0.23 − 1.91)

χ2
2 =

 (p=0.76)
 0.5

Creatinine, umol/L
 < 100 281 (0.63) 442 (1.04) 0.55 (0.45 − 0.67)
 ≥ 100 53 (0.80) 70 (1.16) 0.68 (0.42 − 1.11)
 Unknown 12 (0.75) 18 (1.52) 0.54 (0.19 − 1.55)

χ2
2 =

 (p=0.56)
 1.2

Five year MVE risk
<5% 203 (0.52) 332 (0.88) 0.54 (0.43 − 0.67)
5−10% 83 (1.05) 128 (1.71) 0.57 (0.39 − 0.83)
>10% 53 (1.77) 64 (2.53) 0.65 (0.40 − 1.08)
Tabular trials 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ1
2 = 0.9

 (p=0.34)

Five year ulcer risk
<5% 175 (0.43) 290 (0.72) 0.56 (0.44 − 0.72)
5−10% 73 (1.17) 110 (2.09) 0.55 (0.37 − 0.83)
>10% 91 (2.67) 124 (4.63) 0.55 (0.38 − 0.80)
Tabular trials 7 (0.88) 6 (1.35) 0.85 (0.15 − 4.66)

χ1
2 = 0.0

 (p=0.89)

Total 346 (0.67) 530 (1.09) 0.56 (0.49 − 0.65)
 p<0.0001
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0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated
naproxen Rate ratio (RR) Het/

trend test

Favours
coxib

Favours
naproxen

Age, years
 < 60 77 (1.04) 126 (2.20) 0.51 (0.35 − 0.74)
 ≥ 60 121 (1.35) 276 (3.54) 0.40 (0.30 − 0.52)
 Unknown 5 (0.68) 7 (2.04) 0.37 (0.06 − 2.16)

χ2
2 =

 (p=0.36)
 2.1

Sex
 Male 57 (1.26) 113 (2.94) 0.45 (0.30 − 0.68)
 Female 141 (1.19) 289 (2.99) 0.42 (0.33 − 0.55)
 Unknown 5 (0.68) 7 (2.04) 0.37 (0.06 − 2.16)

χ2
2 =

 (p=0.92)
 0.2

Indication for treatment
 Arthritis 181 (1.31) 379 (3.40) 0.42 (0.33 − 0.52)
 Cancer − −
 Other 17 (0.67) 23 (0.98) 0.63 (0.26 − 1.52)
 Unknown 5 (0.68) 7 (2.04) 0.37 (0.06 − 2.16)

χ2
2 =

 (p=0.44)
 1.7

History of atherosclerosis
 Yes 18 (1.49) 34 (3.37) 0.39 (0.18 − 0.86)
 No 180 (1.18) 367 (2.94) 0.43 (0.34 − 0.54)
 Unknown 5 (0.68) 8 (2.32) 0.32 (0.06 − 1.72)

χ2
2 =

 (p=0.83)
 0.4

History of diabetes
 Yes 9 (1.12) 23 (3.59) 0.33 (0.12 − 0.91)
 No 121 (1.12) 236 (2.80) 0.42 (0.32 − 0.56)
 Unknown 73 (1.32) 150 (3.13) 0.46 (0.32 − 0.66)

χ2
2 =

 (p=0.68)
 0.8

History of upper GI ulcer
 Yes 28 (2.95) 80 (10.84) 0.35 (0.21 − 0.59)
 No 169 (1.10) 320 (2.53) 0.46 (0.36 − 0.58)
 Unknown 6 (0.70) 9 (1.92) 0.37 (0.08 − 1.75)

χ2
2 =

 (p=0.47)
 1.5

Current smoker
 Yes 33 (1.71) 51 (3.32) 0.59 (0.32 − 1.06)
 No 139 (1.25) 302 (3.18) 0.43 (0.33 − 0.55)
 Unknown 31 (0.76) 56 (1.99) 0.34 (0.18 − 0.61)

χ2
2 =

 (p=0.20)
 3.2

Current drinker
 Yes 41 (1.02) 74 (2.18) 0.49 (0.29 − 0.81)
 No 133 (1.35) 280 (3.32) 0.44 (0.34 − 0.57)
 Unknown 29 (0.88) 55 (2.72) 0.31 (0.17 − 0.58)

χ2
2 =

 (p=0.30)
 2.4

Total 203 (1.21) 409 (3.00) 0.43 (0.36 − 0.51)
 p<0.0001

Webfigure 9: Comparisons of coxibs vs naproxen. Effect on any symptomatic upper GI event by baseline characteristics

99% or 95% CI

0.25 0.5 1 2 4

Outcome

Events (% pa)
Allocated

coxib
Allocated
naproxen Rate ratio (RR) Het/

trend test

Favours
coxib

Favours
naproxen

Aspirin user
 Yes 37 (1.68) 50 (2.41) 0.67 (0.37 − 1.20)
 No 145 (1.12) 328 (3.03) 0.40 (0.32 − 0.52)
 Unknown 21 (1.07) 31 (3.30) 0.33 (0.15 − 0.73)

χ2
2 =

 (p=0.07)
 5.4

GPA user
 Yes 19 (1.98) 40 (5.67) 0.40 (0.20 − 0.83)
 No 96 (1.00) 197 (2.50) 0.43 (0.31 − 0.58)
 Unknown 88 (1.33) 172 (3.27) 0.44 (0.31 − 0.61)

χ2
2 =

 (p=0.96)
 0.1

BMI, kg/m2

 < 30 143 (1.53) 279 (3.69) 0.46 (0.35 − 0.59)
 ≥ 30 46 (0.94) 107 (2.78) 0.36 (0.23 − 0.55)
 Unknown 14 (0.49) 23 (0.95) 0.51 (0.20 − 1.27)

χ2
2 =

 (p=0.40)
 1.8

SBP, mmHg
 < 140 118 (1.12) 238 (2.78) 0.43 (0.32 − 0.57)
 ≥ 140 78 (1.34) 161 (3.28) 0.43 (0.31 − 0.61)
 Unknown 6 (0.77) 10 (2.60) 0.37 (0.08 − 1.62)

χ2
2 =

 (p=0.95)
 0.1

DBP, mmHg
 < 90 167 (1.21) 319 (2.83) 0.45 (0.36 − 0.58)
 ≥ 90 29 (1.12) 80 (3.65) 0.34 (0.20 − 0.58)
 Unknown 6 (0.77) 10 (2.60) 0.37 (0.08 − 1.62)

χ2
2 =

 (p=0.40)
 1.8

Haemoglobin, g/dL
 < 15 165 (1.23) 332 (3.05) 0.43 (0.34 − 0.54)
 ≥ 15 24 (1.02) 52 (2.45) 0.43 (0.23 − 0.80)
 Unknown 14 (1.05) 25 (2.99) 0.42 (0.17 − 1.04)

χ2
2 =

 (p=1.00)
 0.0

Creatinine, umol/L
 < 100 158 (1.11) 338 (2.89) 0.42 (0.33 − 0.53)
 ≥ 100 33 (2.04) 50 (3.57) 0.54 (0.29 − 1.00)
 Unknown 12 (0.96) 21 (2.74) 0.41 (0.15 − 1.11)

χ2
2 =

 (p=0.56)
 1.2

Five year MVE risk
<5% 130 (1.14) 250 (2.69) 0.45 (0.34 − 0.59)
5−10% 49 (1.61) 106 (3.80) 0.43 (0.28 − 0.67)
>10% 19 (1.99) 46 (5.61) 0.37 (0.19 − 0.73)
Tabular trials 5 (0.68) 7 (2.04) 0.37 (0.06 − 2.16)

χ1
2 = 0.4

 (p=0.52)

Five year ulcer risk
<5% 76 (0.98) 152 (2.22) 0.45 (0.32 − 0.65)
5−10% 80 (1.41) 146 (3.16) 0.46 (0.32 − 0.66)
>10% 42 (3.03) 103 (9.54) 0.36 (0.23 − 0.57)
Tabular trials 5 (0.68) 7 (2.04) 0.37 (0.06 − 2.16)

χ1
2 = 0.9

 (p=0.34)

Total 203 (1.21) 409 (3.00) 0.43 (0.36 − 0.51)
 p<0.0001
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0.5 1 2 4 8

Subgroup Coxib vs
placebo

Coxib vs
 tNSAID

Rate ratio (95% CI)
Adjusted rate ratio

for tNSAID vs placebo
Het/trend

test*

Favours
tNSAID

Favours
placebo

Age, years
 <60 2.74 (1.47,5.10) 0.51 (0.39,0.66) 5.03 (2.30 − 10.97)
 ≥ 60 1.77 (1.26,2.47) 0.58 (0.49,0.69) 3.12 (1.98 − 4.91)
 Unknown 0.75 (0.10,5.59) 0.85 (0.22,3.24) 1.34 (0.40 − 4.48)

χ1
2 = 1.9

 (p=0.17)

Sex
 Male 2.19 (1.51,3.17) 0.57 (0.43,0.75) 3.70 (2.08 − 6.60)
 Female 1.63 (1.00,2.67) 0.56 (0.48,0.66) 3.19 (1.77 − 5.75)
 Unknown 0.75 (0.10,5.59) 0.85 (0.22,3.24) 1.34 (0.40 − 4.48)

χ1
2 = 0.2

 (p=0.64)

Indication for treatment
 Arthritis 2.10 (1.14,3.86) 0.57 (0.49,0.65) 3.95 (1.97 − 7.93)
 Cancer 2.27 (1.44,3.56) NE NE
 Other 1.53 (0.90,2.60) 0.44 (0.22,0.89) 3.18 (1.12 − 9.04)
 Unknown 0.75 (0.10,5.59) 0.85 (0.22,3.24) 1.34 (0.40 − 4.48)

χ1
2 = 0.2

 (p=0.66)

History of atherosclerosis
 Yes 1.93 (1.40,2.68) 0.54 (0.47,0.63) 3.60 (2.35 − 5.53)
 No 1.97 (0.94,4.13) 0.67 (0.47,0.94) 2.81 (1.04 − 7.61)
 Unknown 1.58 (0.33,7.46) 0.85 (0.22,3.24) 1.64 (0.52 − 5.22)

χ1
2 = 2.7

 (p=0.10)

History of diabetes
 Yes 1.93 (1.40,2.65) 0.62 (0.52,0.73) 3.16 (2.06 − 4.86)
 No 1.61 (0.56,4.64) 0.71 (0.45,1.13) 2.28 (0.60 − 8.62)
 Unknown 2.05 (0.74,5.69) 0.37 (0.27,0.51) 2.89 (1.13 − 7.38)

χ1
2 = 0.4

 (p=0.54)

History of upper GI ulcer
 Yes 2.02 (1.46,2.81) 0.54 (0.46,0.62) 3.74 (2.40 − 5.82)
 No 1.46 (0.72,2.96) 0.69 (0.50,0.97) 2.34 (0.96 − 5.74)
 Unknown 1.71 (0.37,7.92) 0.65 (0.19,2.21) 1.78 (0.57 − 5.62)

χ1
2 = 1.5

 (p=0.23)

Current smoker
 Yes 1.92 (1.33,2.77) 0.60 (0.51,0.70) 3.25 (2.00 − 5.29)
 No 2.50 (1.27,4.94) 0.45 (0.28,0.72) 5.75 (2.09 − 15.84)
 Unknown 1.48 (0.73,3.01) 0.48 (0.33,0.70) 2.52 (1.21 − 5.25)

χ1
2 = 1.7

 (p=0.19)

Current drinker
 Yes 1.42 (0.82,2.46) 0.50 (0.38,0.67) 2.94 (1.45 − 5.94)
 No 2.91 (1.80,4.70) 0.31 (0.20,0.47) 9.31 (4.23 − 20.52)
 Unknown 1.53 (0.92,2.55) 0.65 (0.55,0.78) 2.24 (1.26 − 3.98)

χ1
2 = 7.9

 (p=0.0050)

Total 1.91 (1.43,2.54) 0.56 (0.49,0.65) 3.22 (2.43 − 4.27)

99% or 95% CI

Webfigure 10: Effect of non−naproxen tNSAIDs on any symptomatic upper GI event, by baseline characteristics

* Tests for trend (or heterogeneity) exclude the 'unknown' categories
0.5 1 2 4 8

Subgroup Coxib vs
placebo

Coxib vs
 tNSAID

Rate ratio (95% CI)
Adjusted rate ratio

for tNSAID vs placebo
Het/trend

test*

Favours
tNSAID

Favours
placebo

Aspirin user
 Yes 2.54 (1.70,3.80) 0.45 (0.36,0.55) 5.37 (3.11 − 9.27)
 No 1.49 (0.74,2.99) 0.78 (0.61,1.00) 1.97 (0.80 − 4.87)
 Unknown 1.33 (0.77,2.30) 0.56 (0.42,0.74) 2.25 (1.20 − 4.21)

χ1
2 = 6.0

 (p=0.0146)

GPA user
 Yes 2.01 (1.37,2.95) 0.69 (0.55,0.87) 2.98 (1.75 − 5.09)
 No 3.92 (1.31,11.72) 0.62 (0.46,0.83) 6.14 (1.49 − 25.32)
 Unknown 1.45 (0.88,2.40) 0.46 (0.37,0.56) 2.77 (1.55 − 4.95)

χ1
2 = 1.5

 (p=0.22)

BMI, kg/m2

 <30 2.37 (1.62,3.47) 0.52 (0.44,0.63) 4.61 (2.77 − 7.67)
 ≥ 30 2.33 (1.19,4.55) 0.66 (0.52,0.83) 3.55 (1.52 − 8.26)
 Unknown 0.85 (0.44,1.64) 0.47 (0.23,0.96) 1.74 (0.77 − 3.94)

χ1
2 = 0.5

 (p=0.49)

SBP, mmHg
 <140 1.97 (1.31,2.96) 0.54 (0.45,0.64) 3.70 (2.19 − 6.25)
 ≥ 140 1.90 (1.23,2.94) 0.59 (0.47,0.74) 3.18 (1.74 − 5.84)
 Unknown 1.17 (0.26,5.20) 0.85 (0.22,3.24) 1.51 (0.48 − 4.78)

χ1
2 = 0.2

 (p=0.63)

DBP, mmHg
 <90 1.95 (1.41,2.69) 0.56 (0.48,0.65) 3.48 (2.25 − 5.36)
 ≥ 90 2.04 (0.95,4.38) 0.56 (0.39,0.80) 3.56 (1.33 − 9.48)
 Unknown 1.17 (0.26,5.20) 0.85 (0.22,3.24) 1.51 (0.48 − 4.78)

χ1
2 = 0.0

 (p=0.96)

Haemoglobin, g/dl
 <15 2.11 (1.47,3.02) 0.55 (0.48,0.64) 3.85 (2.41 − 6.17)
 ≥ 15 1.86 (1.08,3.19) 0.63 (0.42,0.94) 2.95 (1.26 − 6.89)
 Unknown 0.62 (0.15,2.55) 0.66 (0.29,1.50) 1.57 (0.60 − 4.11)

χ1
2 = 0.5

 (p=0.48)

Creatinine
 <100 2.05 (1.47,2.85) 0.55 (0.47,0.64) 3.74 (2.40 − 5.84)
 ≥ 100 1.85 (0.89,3.88) 0.68 (0.47,0.99) 2.76 (1.01 − 7.55)
 Unknown 0.62 (0.15,2.55) 0.54 (0.24,1.22) 1.63 (0.62 − 4.27)

χ1
2 = 0.5

 (p=0.48)

Five year MVE risk
 <5% 2.78 (1.68,4.60) 0.54 (0.45,0.64) 5.07 (2.74 − 9.36)
 5−10% 1.42 (0.87,2.31) 0.57 (0.43,0.76) 2.48 (1.23 − 4.98)
 >10% 2.15 (1.21,3.80) 0.65 (0.44,0.96) 3.24 (1.41 − 7.42)
 Tabular trials 0.75 (0.10,5.59) 0.85 (0.22,3.24) 1.34 (0.40 − 4.48)

χ1
2 = 1.9

 (p=0.16)

Five year ulcer risk
 <5% 2.28 (1.41,3.68) 0.56 (0.47,0.68) 4.05 (2.20 − 7.46)
 5−10% 1.70 (1.00,2.90) 0.55 (0.40,0.75) 2.97 (1.37 − 6.42)
 >10% 1.83 (1.06,3.18) 0.55 (0.41,0.73) 3.42 (1.69 − 6.91)
 Tabular trials 0.75 (0.10,5.59) 0.85 (0.22,3.24) 1.34 (0.40 − 4.48)

χ1
2 = 0.3

 (p=0.61)

Total 1.91 (1.43,2.54) 0.56 (0.49,0.65) 3.22 (2.43 − 4.27)
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0.5 1 2 4 8

Subgroup Coxib vs
placebo

Coxib vs
 naproxen

Rate ratio (95% CI)
Adjusted rate ratio

for naproxen vs placebo
Het/trend

test*

Favours
naproxen

Favours
placebo

Age, years
 <60 2.74 (1.47,5.10) 0.51 (0.38,0.68) 5.12 (2.26 − 11.62)
 ≥ 60 1.77 (1.26,2.47) 0.40 (0.32,0.49) 4.14 (2.65 − 6.47)
 Unknown 0.75 (0.10,5.59) 0.37 (0.09,1.48) 1.55 (0.16 − 15.30)

χ1
2 = 0.3

 (p=0.56)

Sex
 Male 2.19 (1.51,3.17) 0.45 (0.33,0.62) 4.25 (2.43 − 7.42)
 Female 1.63 (1.00,2.67) 0.42 (0.35,0.52) 3.85 (2.09 − 7.06)
 Unknown 0.75 (0.10,5.59) 0.37 (0.09,1.48) 1.55 (0.16 − 15.30)

χ1
2 = 0.1

 (p=0.76)

Indication for treatment
 Arthritis 2.10 (1.14,3.86) 0.42 (0.35,0.50) 5.10 (2.61 − 9.97)
 Cancer 2.27 (1.44,3.56) NE NE
 Other 1.53 (0.90,2.60) 0.63 (0.32,1.25) 1.66 (0.71 − 3.86)
 Unknown 0.75 (0.10,5.59) 0.37 (0.09,1.48) 1.55 (0.16 − 15.30)

χ1
2 = 7.2

 (p=0.0074)

History of atherosclerosis
 Yes 1.93 (1.40,2.68) 0.43 (0.36,0.51) 4.25 (2.78 − 6.49)
 No 1.97 (0.94,4.13) 0.39 (0.21,0.72) 4.65 (1.53 − 14.18)
 Unknown 1.58 (0.33,7.46) 0.32 (0.08,1.19) 3.30 (0.46 − 23.50)

χ1
2 = 0.0

 (p=0.90)

History of diabetes
 Yes 1.93 (1.40,2.65) 0.42 (0.34,0.52) 4.05 (2.61 − 6.29)
 No 1.61 (0.56,4.64) 0.33 (0.15,0.72) 5.04 (1.23 − 20.77)
 Unknown 2.05 (0.74,5.69) 0.46 (0.35,0.60) 4.26 (1.35 − 13.51)

χ1
2 = 0.1

 (p=0.70)

History of upper GI ulcer
 Yes 2.02 (1.46,2.81) 0.46 (0.38,0.55) 4.20 (2.70 − 6.53)
 No 1.46 (0.72,2.96) 0.35 (0.24,0.53) 4.00 (1.67 − 9.60)
 Unknown 1.71 (0.37,7.92) 0.37 (0.11,1.25) 3.29 (0.50 − 21.68)

χ1
2 = 0.0

 (p=0.90)

Current smoker
 Yes 1.92 (1.33,2.77) 0.43 (0.35,0.52) 4.19 (2.56 − 6.85)
 No 2.50 (1.27,4.94) 0.59 (0.37,0.93) 4.25 (1.60 − 11.30)
 Unknown 1.48 (0.73,3.01) 0.34 (0.21,0.53) 3.93 (1.76 − 8.77)

χ1
2 = 0.0

 (p=0.97)

Current drinker
 Yes 1.42 (0.82,2.46) 0.44 (0.36,0.54) 3.12 (1.60 − 6.08)
 No 2.91 (1.80,4.70) 0.49 (0.33,0.72) 5.04 (2.49 − 10.23)
 Unknown 1.53 (0.92,2.55) 0.31 (0.19,0.50) 4.83 (2.29 − 10.20)

χ1
2 = 1.6

 (p=0.20)

Total 1.91 (1.43,2.54) 0.43 (0.36,0.51) 4.15 (3.10 − 5.55)

99% or 95% CI

Webfigure 11: Effect of naproxen on any symptomatic upper GI event, by baseline characteristics

* Tests for trend (or heterogeneity) exclude the 'unknown' categories
0.5 1 2 4 8

Subgroup Coxib vs
placebo

Coxib vs
 naproxen

Rate ratio (95% CI)
Adjusted rate ratio

for naproxen vs placebo
Het/trend

test*

Favours
naproxen

Favours
placebo

Aspirin user
 Yes 2.54 (1.70,3.80) 0.40 (0.34,0.49) 5.73 (3.41 − 9.64)
 No 1.49 (0.74,2.99) 0.67 (0.43,1.05) 2.38 (0.96 − 5.91)
 Unknown 1.33 (0.77,2.30) 0.33 (0.18,0.61) 4.06 (1.69 − 9.77)

χ1
2 = 4.7

 (p=0.0306)

GPA user
 Yes 2.01 (1.37,2.95) 0.43 (0.34,0.54) 3.96 (2.35 − 6.66)
 No 3.92 (1.31,11.72) 0.40 (0.23,0.71) 8.59 (2.40 − 30.75)
 Unknown 1.45 (0.88,2.40) 0.44 (0.34,0.56) 3.53 (1.86 − 6.70)

χ1
2 = 2.1

 (p=0.15)

BMI, kg/m2

 <30 2.37 (1.62,3.47) 0.46 (0.37,0.55) 5.15 (3.09 − 8.58)
 ≥ 30 2.33 (1.19,4.55) 0.36 (0.26,0.50) 6.07 (2.59 − 14.24)
 Unknown 0.85 (0.44,1.64) 0.51 (0.25,1.04) 1.59 (0.66 − 3.83)

χ1
2 = 0.2

 (p=0.67)

SBP, mmHg
 <140 1.97 (1.31,2.96) 0.43 (0.34,0.53) 4.56 (2.69 − 7.74)
 ≥ 140 1.90 (1.23,2.94) 0.43 (0.33,0.56) 3.89 (2.16 − 7.01)
 Unknown 1.17 (0.26,5.20) 0.37 (0.11,1.17) 2.47 (0.36 − 17.08)

χ1
2 = 0.3

 (p=0.60)

DBP, mmHg
 <90 1.95 (1.41,2.69) 0.45 (0.38,0.55) 4.10 (2.67 − 6.31)
 ≥ 90 2.04 (0.95,4.38) 0.34 (0.23,0.51) 4.75 (1.84 − 12.28)
 Unknown 1.17 (0.26,5.20) 0.37 (0.11,1.17) 2.47 (0.36 − 17.10)

χ1
2 = 0.1

 (p=0.72)

Haemoglobin, g/dl
 <15 2.11 (1.47,3.02) 0.43 (0.36,0.51) 4.72 (2.97 − 7.53)
 ≥ 15 1.86 (1.08,3.19) 0.43 (0.26,0.69) 3.63 (1.58 − 8.33)
 Unknown 0.62 (0.15,2.55) 0.42 (0.21,0.85) 1.55 (0.35 − 6.95)

χ1
2 = 0.5

 (p=0.48)

Creatinine
 <100 2.05 (1.47,2.85) 0.42 (0.35,0.50) 4.57 (2.95 − 7.09)
 ≥ 100 1.85 (0.89,3.88) 0.54 (0.34,0.87) 3.14 (1.16 − 8.49)
 Unknown 0.62 (0.15,2.55) 0.41 (0.19,0.89) 1.62 (0.36 − 7.38)

χ1
2 = 0.8

 (p=0.37)

Five year MVE risk
 <5% 2.78 (1.68,4.60) 0.45 (0.36,0.55) 6.10 (3.27 − 11.38)
 5−10% 1.42 (0.87,2.31) 0.43 (0.31,0.60) 2.80 (1.44 − 5.46)
 >10% 2.15 (1.21,3.80) 0.37 (0.22,0.63) 5.11 (2.10 − 12.45)
 Tabular trials 0.75 (0.10,5.59) 0.37 (0.09,1.48) 1.55 (0.16 − 15.30)

χ1
2 = 0.8

 (p=0.37)

Five year ulcer risk
 <5% 2.28 (1.41,3.68) 0.45 (0.35,0.60) 4.76 (2.56 − 8.86)
 5−10% 1.70 (1.00,2.90) 0.46 (0.35,0.61) 3.33 (1.60 − 6.93)
 >10% 1.83 (1.06,3.18) 0.36 (0.26,0.51) 4.68 (2.29 − 9.59)
 Tabular trials 0.75 (0.10,5.59) 0.37 (0.09,1.48) 1.55 (0.16 − 15.30)

χ1
2 = 0.0

 (p=0.90)

Total 1.91 (1.43,2.54) 0.43 (0.36,0.51) 4.15 (3.10 − 5.55)
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0.25 0.5 1 2 4

No.*Time to first
event

Events (% pa)

Allocated
coxib

Allocated
placebo

Rate ratio (RR)
(direct evidence)

Trend test
(4 time periods)

Favours
coxib

Favours
placebo

(a) Coxib vs placebo

0−6 months** 80 139 (1.27) 64 (0.99) 1.35 (0.90 − 2.00)
6−12 months 13 38 (1.08) 35 (1.09) 0.96 (0.50 − 1.81)
12−18 months 8 30 (1.11) 20 (0.80) 1.32 (0.60 − 2.88)
>18 months 7 91 (1.15) 43 (0.57) 1.97 (1.23 − 3.14)

Unknown 6 9 (0.57) 13 (0.82)

Total 86 307 (1.15) 175 (0.82) 1.37 (1.14 − 1.66)
 p=0.0009

χ1
2=2.9

(p=0.09)

0.25 0.5 1 2 4

(b) Diclofenac vs placebo

Time to first 
event Coxib vs placebo Coxib vs tNSAID

Rate ratio (95% CI)
Adjusted rate ratio

for tNSAID vs placebo
Trend
test

Favours
tNSAID

Favours
placebo

 0−6 months** 1.36 (0.98,1.89) 0.89 (0.67,1.18) 1.54 (0.91 − 2.60)
 6−12 months 0.96 (0.58,1.57) 0.98 (0.73,1.34) 0.97 (0.47 − 2.00)
 12−18 months 1.32 (0.72,2.41) 1.11 (0.78,1.58) 1.19 (0.50 − 2.83)
 >18 months 1.97 (1.37,2.82) 1.03 (0.80,1.34) 1.90 (1.09 − 3.33)

χ1
2 = 0.6

 (p=0.44)

Total 1.37 (1.14,1.66) 0.97 (0.84,1.12) 1.41 (1.12 − 1.78)

(c) Ibuprofen vs placebo

 0−6 months** 1.36 (0.98,1.89) 0.97 (0.53,1.78) 1.30 (0.57 − 2.98)
 6−12 months 0.96 (0.58,1.57) 0.65 (0.28,1.49) 1.47 (0.46 − 4.70)
 12−18 months 1.32 (0.72,2.41) 7.20 (0.38,134.88) 0.18 (0.01 − 3.92)
 >18 months 1.97 (1.37,2.82) NE NE

χ1
2 = 0.7

 (p=0.41)

Total 1.37 (1.14,1.66) 0.92 (0.58,1.46) 1.44 (0.89 − 2.33)

(d) Naproxen vs placebo

 0−6 months** 1.36 (0.98,1.89) 1.89 (1.33,2.69) 0.78 (0.44 − 1.39)
 6−12 months 0.96 (0.58,1.57) 1.27 (0.79,2.05) 0.80 (0.35 − 1.83)
 12−18 months 1.32 (0.72,2.41) 1.84 (0.59,5.75) 0.63 (0.16 − 2.50)
 >18 months 1.97 (1.37,2.82) 0.74 (0.25,2.18) 3.25 (0.73 − 14.47)

χ1
2 = 2.4

 (p=0.12)

Total 1.37 (1.14,1.66) 1.49 (1.16,1.92) 0.93 (0.69 − 1.27)

* Number of comparisons with at least one event in that period
** Includes tabular data from trials known to be <6 months duration. Other tabular trials for which events dates
are unknown only contribute to the summary diamond.

Webfigure 12: Effect of coxibs, non−naproxen tNSAIDs and naproxen on major vascular 
events, by duration of treatment

99% or 95% CI
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0.5 1 2 4 8

No.*Time to first
event

Events (% pa)

Allocated
coxib

Allocated
placebo

Rate ratio (RR)
(direct evidence)

Trend test
(4 time periods)

Favours
coxib

Favours
placebo

(a) Coxib vs placebo

0−6 months** 44 99 (1.28) 20 (0.42) 2.55 (1.49 − 4.35)
6−12 months 9 16 (0.58) 9 (0.36) 1.50 (0.48 − 4.63)
12−18 months 5 16 (0.76) 9 (0.47) 1.64 (0.53 − 5.08)
>18 months 5 32 (0.48) 21 (0.33) 1.36 (0.63 − 2.94)

Unknown 1 0 (0.00) 1 (0.47)

Total 46 163 (0.82) 60 (0.37) 1.91 (1.43 − 2.54)
 p<0.0001

χ1
2=3.4

(p=0.06)

0.5 1 2 4 8

(b) Diclofenac vs placebo

Time to first 
event Coxib vs placebo Coxib vs tNSAID

Rate ratio (95% CI)
Adjusted rate ratio

for tNSAID vs placebo
Trend
test

Favours
tNSAID

Favours
placebo

 0−6 months** 2.65 (1.74,4.05) 0.64 (0.50,0.83) 3.93 (2.16 − 7.13)
 6−12 months 1.50 (0.62,3.60) 0.58 (0.39,0.86) 2.59 (0.81 − 8.26)
 12−18 months 1.64 (0.68,3.96) 1.11 (0.72,1.71) 1.48 (0.46 − 4.81)
 >18 months 1.36 (0.75,2.47) 0.51 (0.34,0.75) 2.69 (1.12 − 6.47)

χ1
2 = 1.8

 (p=0.18)

Total 1.91 (1.43,2.54) 0.66 (0.56,0.78) 2.87 (2.08 − 3.97)

(c) Ibuprofen vs placebo

 0−6 months** 2.65 (1.74,4.05) 0.36 (0.27,0.48) 5.73 (3.24 − 10.14)
 6−12 months 1.50 (0.62,3.60) 0.56 (0.31,1.01) 2.65 (0.74 − 9.47)
 12−18 months 1.64 (0.68,3.96) 1.86 (0.10,34.85) 0.88 (0.04 − 20.70)
 >18 months 1.36 (0.75,2.47) NE NE

χ1
2 = 4.0

 (p=0.0469)

Total 1.91 (1.43,2.54) 0.40 (0.31,0.52) 4.33 (3.05 − 6.14)

(d) Naproxen vs placebo

 0−6 months** 2.65 (1.74,4.05) 0.35 (0.29,0.43) 6.31 (3.81 − 10.44)
 6−12 months 1.50 (0.62,3.60) 0.64 (0.46,0.90) 2.52 (0.83 − 7.59)
 12−18 months 1.64 (0.68,3.96) 0.49 (0.21,1.14) 2.73 (0.73 − 10.11)
 >18 months 1.36 (0.75,2.47) 0.71 (0.29,1.74) 1.76 (0.54 − 5.75)

χ1
2 = 8.8

 (p=0.0030)

Total 1.91 (1.43,2.54) 0.43 (0.36,0.51) 4.15 (3.10 − 5.55)

* Number of comparisons with at least one event in that period
** Includes tabular data from trials known to be <6 months duration. Other tabular trials for which events dates
are unknown only contribute to the summary diamond.

Webfigure 13: Effect of coxibs, non−naproxen tNSAIDs and naproxen on any symptomatic 
upper GI event, by duration of treatment

99% or 95% CI
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0.5 1 2 4 8

Coxib No.*

Events (% pa)
Allocated

coxib
Allocated

placebo
Rate ratio (RR)

(direct evidence)

Favours
coxib

Favours
placebo

Major vascular event
Celecoxib 41 126 (1.13) 66 (0.74) 1.36 (0.91 − 2.02)
Rofecoxib 25 144 (1.22) 103 (0.89) 1.38 (0.99 − 1.94)
Etoricoxib 8 7 (1.52) 4 (1.51)
Lumiracoxib 9 15 (1.01) 7 (1.05)
Valdecoxib 7 10 (1.62) 3 (1.24)
GW403681 4 0 (0.00)5 (0.77)
Subtotal 86 307 (1.15) 175 (0.82) 1.37 (1.14 − 1.66)

 p=0.0009
99% or 95% CI

* Number of comparisons with at least one event

Heterogeneity between celecoxib and rofecoxib: χ1
2 =0.0  (p=0.91)

Webfigure 14: Effect of coxib therapy on major vascular events, by type of coxib
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
placebo

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
placebo

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 5 30 (1.65) 8 (0.46) 2.96 (1.21 − 7.25)83

400mg daily 22 81 (1.01) 56 (0.70) 1.29 (0.81 − 2.04)74

200mg daily 17 14 (1.26) 11 (1.45) 0.95 (0.30 − 3.00)10

100mg daily 2 1 (1.63) 1 (1.97)8

Any dose 41 126 (1.13) 66 (0.74) 1.36 (1.00 − 1.84)
 p=0.05

χ1
2 trend = 6.4 (p=0.0117)

(b) Rofecoxib

125mg daily 1 0 (0.00)1 (20.35)6

50mg daily 4 4 (2.29) 3 (2.19) 1.28 (0.14 − 11.92)15

25mg daily 18 130 (1.16) 102 (0.89) 1.33 (0.94 − 1.89)71

12.5mg daily 6 9 (4.36) 1 (0.71) 3.87 (0.54 − 27.82)7

Any dose 25 144 (1.22) 103 (0.89) 1.38 (1.07 − 1.80)
 p=0.0137

χ1
2 trend = 0.1 (p=0.71)

(c) Etoricoxib

120mg daily 3 1 (0.75) 2 (1.45) 0.53 (0.01 − 20.11)12

90mg daily 3 4 (3.64) 1 (1.10) 2.64 (0.17 − 41.28)9

60mg daily 2 1 (1.42) 1 (3.14)10

30mg daily 2 1 (0.92) 2 (4.48) 0.17 (0.00 − 9.91)11

10mg daily 1 0 (0.00) 1 (4.84)9

Any dose 8 7 (1.52) 4 (1.51) 0.83 (0.18 − 3.77)
p=1.0

χ1
2 trend = 1.4 (p=0.23)

(d) Lumiracoxib

400mg daily 4 5 (1.46) 4 (1.59) 1.03 (0.14 − 7.28)13

200mg daily 5 7 (1.39) 2 (0.60) 2.29 (0.31 − 16.79)12

100mg daily 3 3 (0.55) 3 (1.04) 0.49 (0.04 − 6.69)13

Any dose 9 15 (1.01) 7 (1.05) 1.02 (0.37 − 2.83)
p=1.0

χ1
2 trend = 0.0 (p=0.84)

Heterogeneity between (a), (b), (c) and (d) : χ3
2 =0.9  (p=0.82)

99% or 95% CI

Webfigure 15: Effect of different coxib regimens on major vascular events,
by dose: trials of a coxib vs placebo
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
diclofenac

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
diclofenac

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 1 11 (0.97) 12 (1.12) 0.87 (0.27 − 2.78)28

400mg daily 4 7 (0.73) 7 (0.73) 1.00 (0.22 − 4.59)12

200mg daily 5 13 (1.09) 15 (1.23) 0.90 (0.32 − 2.55)15

Any dose 8 31 (0.95) 28 (1.12) 0.94 (0.54 − 1.63)
 p=0.71

χ1
2 trend = 0.0 (p=0.94)

(b) Rofecoxib

25mg daily 3 5 (0.75) 11 (1.60) 0.50 (0.12 − 2.09)67

12.5mg daily 3 5 (0.72) 11 (1.60) 0.47 (0.11 − 1.95)68

Any dose 3 10 (0.74) 11 (1.60) 0.45 (0.16 − 1.22)
 p=0.0472

χ1
2 trend = 0.0 (p=0.93)

(c) Etoricoxib

90mg daily 4 206 (0.91) 337 (0.85) 1.07 (0.85 − 1.36)115

60mg daily 2 138 (0.80) 255 (0.81) 0.97 (0.73 − 1.27)137

30mg daily 1 0 (0.00)1 (0.83)83

Any dose 6 345 (0.86) 339 (0.85) 1.01 (0.87 − 1.18)
 p=0.90

χ1
2 trend = 0.5 (p=0.47)

Heterogeneity between (a), (b) and (c) : χ2
2 =3.1  (p=0.21)

99% or 95% CI

Webfigure 16: Effect of different coxib regimens on major vascular events,
by dose: trials of a coxib vs diclofenac
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
ibuprofen

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
ibuprofen

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 1 14 (1.19) 12 (1.08) 1.11 (0.38 − 3.30)30

400mg daily 3 2 (1.92) 3 (3.19) 0.63 (0.04 − 9.45)9

200mg daily 1 1 (1.69) 1 (1.79)12

Any dose 5 17 (1.27) 16 (1.26) 1.01 (0.48 − 2.13)
p=1.0

χ1
2 trend = 0.2 (p=0.66)

(b) Rofecoxib

50mg daily 1 0 (0.00)3 (4.05) 6.45 (0.16 − 253.62)19

25mg daily 4 1 (0.60) 4 (2.34) 0.30 (0.02 − 4.45)15

12.5mg daily 1 0 (0.00) 1 (3.15)8

Any dose 5 4 (1.03) 4 (1.74) 0.59 (0.10 − 3.33)
 p=0.28

χ1
2 trend = 5.2 (p=0.0232)

(c) Etoricoxib

30mg daily 1 1 (1.82) 1 (1.95)13
Any dose 1 1 (1.82) 1 (1.95)

(d) Lumiracoxib

800mg daily 1 0 (0.00)1 (2.04)11

400mg daily 3 20 (0.53) 20 (0.55) 0.96 (0.40 − 2.28)40

200mg daily 1 0 (0.00) 1 (1.79)12

Any dose 3 21 (0.54) 20 (0.55) 0.94 (0.49 − 1.84)
 p=0.73

χ1
2 trend = 1.8 (p=0.18)

Heterogeneity between (a), (b) and (d) : χ2
2 =0.4  (p=0.80)

99% or 95% CI

Webfigure 17: Effect of different coxib regimens on major vascular events,
by dose: trials of a coxib vs ibuprofen
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
naproxen

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
naproxen

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 1 0 (0.00) 1 (2.72)9

400mg daily 8 17 (0.68) 17 (0.69) 0.96 (0.38 − 2.48)43

200mg daily 3 6 (2.38) 5 (2.07) 1.15 (0.20 − 6.52)9

100mg daily 1 0 (0.00) 1 (2.36)9

Any dose 8 23 (0.75) 17 (0.69) 0.93 (0.46 − 1.88)
 p=0.71

χ1
2 trend = 0.2 (p=0.69)

(b) Rofecoxib

50mg daily 5 43 (1.07) 23 (0.63) 1.70 (0.87 − 3.33)45

25mg daily 9 22 (1.53) 17 (1.33) 1.21 (0.50 − 2.93)19

12.5mg daily 2 0 (0.00)3 (3.06) 7.72 (0.20 − 294.87)8

Any dose 12 68 (1.18) 35 (0.74) 1.65 (1.09 − 2.49)
 p=0.0178

χ1
2 trend = 0.1 (p=0.79)

(c) Etoricoxib

120mg daily 4 7 (1.18) 2 (0.35) 2.85 (0.41 − 19.87)46

90mg daily 6 10 (1.28) 4 (0.56) 2.09 (0.45 − 9.72)48

60mg daily 3 10 (1.64) 3 (0.53) 2.85 (0.59 − 13.90)51

Any dose 11 27 (1.19) 7 (0.44) 2.45 (1.15 − 5.21)
 p=0.0184

χ1
2 trend = 0.0 (p=0.96)

(d) Lumiracoxib

800mg daily 1 0 (0.00)1 (24.91)6

400mg daily 2 42 (1.00) 25 (0.61) 1.63 (0.84 − 3.14)43

200mg daily 4 6 (1.35) 4 (1.22) 1.24 (0.19 − 8.02)21

Any dose 6 49 (1.05) 29 (0.67) 1.51 (0.94 − 2.43)
 p=0.09

χ1
2 trend = 0.6 (p=0.42)

Heterogeneity between (a), (b), (c) and (d) : χ3
2 =4.1  (p=0.25)

99% or 95% CI

Webfigure 18: Effect of different coxib regimens on major vascular events,
by dose: trials of a coxib vs naproxen
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0.1 0.2 0.5 1 2 5 10

Coxib No.*

Events (% pa)
Allocated

coxib
Allocated

placebo
Rate ratio (RR)

(direct evidence)

Favours
coxib

Favours
placebo

Any symptomatic upper GI event
Celecoxib 16 58 (0.66) 32 (0.47) 1.31 (0.73 − 2.37)
Rofecoxib 18 80 (0.91) 26 (0.30) 2.43 (1.42 − 4.16)
Etoricoxib 5 0 (0.00)9 (3.67)
Lumiracoxib 7 13 (0.99) 1 (0.20)
Valdecoxib 3 2 (0.79) 2 (1.89)
GW403681 1 0 (0.00)1 (0.47)
Subtotal 46 163 (0.82) 60 (0.37) 1.91 (1.43 − 2.54)

 p<0.0001
99% or 95% CI

* Number of comparisons with at least one event

Heterogeneity between celecoxib and rofecoxib: χ1
2 =4.3  (p=0.0380)

Webfigure 19: Effect of coxib therapy on any symptomatic upper GI event,
by type of coxib
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
placebo

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
placebo

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 2 16 (0.94) 11 (0.67) 1.32 (0.45 − 3.86)106

400mg daily 7 35 (0.55) 30 (0.46) 1.21 (0.62 − 2.39)95

200mg daily 7 6 (1.66) 2 (0.90) 2.12 (0.25 − 17.77)11

100mg daily 1 0 (0.00)1 (2.82)8

Any dose 16 58 (0.66) 32 (0.47) 1.31 (0.83 − 2.07)
 p=0.26

χ1
2 trend = 0.1 (p=0.75)

(b) Rofecoxib

125mg daily 1 0 (0.00)1 (9.96)7

50mg daily 5 14 (5.25) 5 (2.21) 2.33 (0.62 − 8.66)14

25mg daily 14 65 (0.78) 25 (0.29) 2.41 (1.36 − 4.27)63

12.5mg daily 1 0 (0.00) 1 (1.80)10

Any dose 18 80 (0.91) 26 (0.30) 2.43 (1.61 − 3.68)
 p<0.0001

χ1
2 trend = 0.2 (p=0.68)

(c) Etoricoxib

120mg daily 3 0 (0.00)5 (3.77) 7.46 (0.50 − 111.52)12

90mg daily 2 0 (0.00)2 (6.60)10

60mg daily 2 0 (0.00)2 (4.25)10

Any dose 5 0 (0.00)9 (3.67) 5.70 (1.12 − 28.99)
 p=0.0338

χ1
2 trend = 0.0 (p=0.96)

(d) Lumiracoxib

400mg daily 3 0 (0.00)5 (1.68) 5.67 (0.35 − 91.97)14

200mg daily 3 5 (1.52) 1 (0.55) 2.20 (0.16 − 29.58)11

100mg daily 2 0 (0.00)3 (0.73)13

Any dose 7 13 (0.99) 1 (0.20) 2.62 (0.61 − 11.26)
 p=0.24

χ1
2 trend = 0.3 (p=0.59)

Heterogeneity between (a), (b), (c) and (d) : χ3
2 =7.0  (p=0.07)

99% or 95% CI

Webfigure 20: Effect of different coxib regimens on any symptomatic upper GI event, 
by dose: trials of a coxib vs placebo
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
diclofenac

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
diclofenac

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 1 20 (1.77) 30 (2.79) 0.64 (0.30 − 1.38)29

400mg daily 4 14 (1.46) 32 (3.31) 0.45 (0.20 − 1.01)12

200mg daily 4 13 (1.06) 23 (1.82) 0.58 (0.23 − 1.45)14

Any dose 8 47 (1.40) 74 (2.88) 0.54 (0.37 − 0.79)
 p=0.0006

χ1
2 trend = 0.2 (p=0.65)

(b) Rofecoxib

25mg daily 4 7 (1.02) 12 (1.59) 0.65 (0.18 − 2.40)67

12.5mg daily 4 6 (0.83) 12 (1.59) 0.52 (0.14 − 1.97)68

Any dose 4 13 (0.92) 12 (1.59) 0.55 (0.22 − 1.39)
 p=0.11

χ1
2 trend = 0.1 (p=0.74)

(c) Etoricoxib

90mg daily 4 121 (0.53) 247 (0.62) 0.85 (0.63 − 1.13)115

60mg daily 4 55 (0.32) 187 (0.60) 0.55 (0.39 − 0.78)130

Any dose 7 176 (0.44) 252 (0.63) 0.70 (0.57 − 0.85)
 p=0.0002

χ1
2 trend = 6.1 (p=0.0135)

Heterogeneity between (a), (b) and (c) : χ2
2 =1.7  (p=0.43)

99% or 95% CI

Webfigure 21: Effect of different coxib regimens on any symptomatic upper GI event,
by dose: trials of a coxib vs diclofenac
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
ibuprofen

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
ibuprofen

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 1 27 (2.29) 38 (3.40) 0.68 (0.35 − 1.33)30

400mg daily 2 4 (3.27) 23 (21.82) 0.21 (0.07 − 0.61)10

200mg daily 1 3 (5.05) 18 (32.32) 0.23 (0.07 − 0.77)12

Any dose 4 34 (2.50) 79 (6.18) 0.42 (0.29 − 0.62)
 p<0.0001

χ1
2 trend = 8.1 (p=0.0043)

(b) Rofecoxib

50mg daily 2 12 (8.03) 15 (12.32) 0.67 (0.23 − 1.96)19

25mg daily 4 4 (1.76) 18 (9.50) 0.22 (0.07 − 0.74)13

12.5mg daily 2 0 (0.00) 3 (4.43) 0.14 (0.00 − 5.26)8

Any dose 4 16 (3.60) 18 (9.50) 0.32 (0.14 − 0.71)
 p=0.0012

χ1
2 trend = 4.4 (p=0.0350)

(c) Etoricoxib

120mg daily 1 1 (1.85) 1 (1.87)13

30mg daily 1 0 (0.00) 1 (1.95)13

Any dose 2 1 (0.92) 2 (1.91) 0.49 (0.03 − 9.23)
 p=0.23

χ1
2 trend = 0.7 (p=0.40)

(d) Lumiracoxib

800mg daily 1 2 (4.09) 12 (27.09) 0.22 (0.05 − 0.99)11

400mg daily 3 45 (1.19) 110 (3.03) 0.41 (0.27 − 0.63)40

200mg daily 1 6 (9.93) 18 (32.32) 0.34 (0.11 − 1.05)12

Any dose 3 53 (1.36) 110 (3.03) 0.38 (0.27 − 0.53)
 p<0.0001

χ1
2 trend = 0.5 (p=0.47)

Heterogeneity between (a), (b), (c) and (d) : χ3
2 =0.5  (p=0.91)

99% or 95% CI

Webfigure 22: Effect of different coxib regimens on any symptomatic upper GI event,
by dose: trials of a coxib vs ibuprofen
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0.1 0.2 0.5 1 2 5 10

No.*Dose Mean FU
(weeks)

Events (% pa)

Allocated
coxib

Allocated
naproxen

Rate ratio (RR)
(direct evidence)

Favours
coxib

Favours
naproxen

* Number of comparisons with at least one event

(a) Celecoxib

800mg daily 1 0 (0.00) 1 (2.62)9

400mg daily 9 19 (0.76) 37 (1.52) 0.50 (0.24 − 1.04)43

200mg daily 9 4 (0.79) 22 (4.50) 0.24 (0.08 − 0.73)10

100mg daily 3 1 (0.88) 6 (5.33) 0.23 (0.03 − 2.19)9

Any dose 12 24 (0.76) 40 (1.55) 0.39 (0.23 − 0.68)
 p=0.0002

χ1
2 trend = 1.8 (p=0.17)

(b) Rofecoxib

100mg daily 1 0 (0.00) 1 (55.34)6

50mg daily 8 72 (1.73) 145 (3.87) 0.47 (0.33 − 0.68)42

25mg daily 12 7 (0.42) 29 (1.96) 0.25 (0.10 − 0.64)20

12.5mg daily 1 1 (1.45) 4 (5.77) 0.30 (0.02 − 4.48)8

Any dose 17 80 (1.36) 169 (3.51) 0.43 (0.33 − 0.56)
 p<0.0001

χ1
2 trend = 2.0 (p=0.15)

(c) Etoricoxib

120mg daily 5 12 (1.95) 14 (2.37) 0.82 (0.28 − 2.44)46

90mg daily 5 7 (0.73) 24 (2.60) 0.32 (0.12 − 0.86)69

60mg daily 5 9 (1.28) 29 (4.52) 0.31 (0.13 − 0.75)42

Any dose 12 28 (1.22) 55 (3.34) 0.38 (0.24 − 0.60)
 p<0.0001

χ1
2 trend = 3.3 (p=0.07)

(d) Lumiracoxib

400mg daily 2 65 (1.54) 134 (3.27) 0.49 (0.34 − 0.71)43

200mg daily 4 2 (0.45) 9 (2.73) 0.20 (0.03 − 1.23)21

Any dose 5 67 (1.44) 141 (3.27) 0.47 (0.35 − 0.62)
 p<0.0001

χ1
2 trend = 1.9 (p=0.17)

Heterogeneity between (a), (b), (c) and (d) : χ3
2 =0.8  (p=0.86)

99% or 95% CI

Webfigure 23: Effect of different coxib regimens on any symptomatic upper GI event,
by dose: trials of a coxib vs naproxen
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Electronic Search Strategy 
 
Medline (1946 ‐1 January 2009) and EMBASE (1974 ‐ 1 January 2009) were searched (using OVIDsp) for all 
trial publications (including protocols, results papers, abstracts, conference proceedings and reviews) by 
adapting the first Cochrane Search Strategy design (Dickersin 19941). No language restrictions were applied 
to the search. Eligible studies were randomised trials of at least four weeks’ daily treatment in which there was 
a comparison of a coxib versus placebo, a coxib versus tNSAID, one coxib versus another coxib, a dose‐
comparison of a particular coxib, tNSAID versus placebo, one tNSAID versus another tNSAID, or a dose 
comparison of a particular tNSAID. All trial participants were at least 18 years old at the point of 
randomization.  
 

1. randomized controlled trial.mp. OR Randomized Controlled Trial/ 
2. controlled clinical trial.mp. OR Controlled Clinical Trial/ 
3. random allocation.mp. [mp=title, original title, abstract, name of substance word, subject heading word, unique 

identifier] 
4. double‐blind method.mp. OR Double‐Blind Method/ 
5. single‐blind method.mp. OR Single‐Blind Method/ 
6. clinical trial.mp. OR Clinical Trial/ 
7. clinical trials.mp. OR Clinical Trial/ 
8. ((singl$ OR doubl$ OR trebl$ OR tripl$) adj (blind$ OR mask$)).ti. 
9. ((singl$ OR doubl$ OR trebl$ OR tripl$) adj (blind$ OR mask$)).ab. 
10. latin square.mp. 
11. placebo$1.mp. 
12. random$7.mp. 
13. comparative study.mp. 
14. evaluation studies.mp. OR Evaluation Studies/ 
15. prospective studies.mp. OR Prospective Studies/ 
16. follow‐up studies.mp. 
17. cross‐over studies.mp. OR Cross‐Over Studies/ 
18. Case‐Control Studies/ 

 
19. 1 OR 2 OR 3 OR 4 OR 5 OR 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 
 

20. celecoxib.mp. OR etoricoxib.mp. OR lumiracoxib.mp. OR parecoxib.mp. OR rofecoxib.mp. OR tiracoxib.mp. 
OR valdecoxib.mp. OR aceclofenac.mp. OR AZD3582.mp. OR alclofenac.mp. OR apazone.mp. OR 
benoxaprofen.mp. OR carprofen.mp. OR diclofenac.mp. OR diflunisal.mp. OR dipyrone (metamizole).mp. OR 
etodolac.mp. OR fenbufen.mp. OR fenoprofen.mp. OR feprazone.mp. OR floctafenine.mp. OR flurbiprofen.mp. 
OR ibuprofen.mp. OR indobufen.mp. OR indomethacin.mp. OR isoxicam.mp. OR ketoprofen.mp. OR 
ketorolac.mp. OR lornoxicam.mp. OR meclofenamate.mp. OR meclofenamic acid.mp. OR mefenamic acid.mp. 
OR meloxicam.mp. OR nabumetone.mp. OR naproxen.mp. OR naproxcinod.mp. OR nimesulide.mp. OR 
oxyphenbutazone.mp. OR oxyprozin/oxaprozin.mp. OR phenylbutazone.mp. OR piroxicam.mp. OR 
pirprofen.mp. OR proquazone.mp. OR sulindac.mp. OR tenoxicam.mp. OR tiaprofenic acid.mp. OR 
tiroxicam.mp. OR tolfenamic acid.mp. OR tolmetin.mp. 
 

21. 19 AND 20 

 
Further drugs were identified during publication processing that were found to be suitable. Trials of 
these drugs were included: Amtolmetin, Droxicam, Fenclofenac, GW403681, Licofelone, Lonazolac, 
Loxoprofen, Proglumetacin and Suprofen. 

In addition, www.clinicalstudyresults.org was searched and all four of the manufacturers of the 
different coxibs were contacted to provide information on all of their trials (both published and 
unpublished). To further ensure that no potentially eligible studies had been missed, reference lists 
of systematic reviews, meta‐analyses and review articles were searched and contact was made with 
numerous experts in the field. Overall these searches resulted in 24,278 records to be examined, and 
all decisions on trial inclusion were reviewed by at least 2 authors. 
 
1. BMJ 1994; 309 doi: http://dx.doi.org/10.1136/bmj.309.6964.1286 (Published 12 November 1994) 
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Statistical appendix 
 

1. Poisson model for predicting risk of particular outcomes 
 

For patient i in study j, let Yij denote the occurrence (Yij = 1) or otherwise (Yij = 0) of an outcome of 
interest (eg, major vascular event, upper GI ulcer) and let Tij denote the number of years of follow-
up (ie, time to event/censoring). Poisson regression was used to model the logarithm of the expected 
annual event rate as follows 
 

ln 
 =   

 
where xij is the vector of baseline characteristics for patient i in study j and β is the vector of 
unknown regression coefficients associated with the individual baseline characteristics. For each 
patient, the baseline predicted 5-year probability of the outcome was then estimated by: 
 

 = 1 − 1 − exp

 

 
Patients were then separated into three baseline risk groups (5-year risk <5%, 5%-10%, >10%) for 
both their predicted risk of a major vascular event and their predicted risk of a symptomatic upper 
gastrointestinal event.  
 
 

2. Calculation of annual absolute excess risks for particular outcomes 
 

The annual excess risk of a primary outcome per 1000 attributable to an NSAID in a patient with a 
given annual probability (p0) of that outcome (in the absence of any NSAID regimen) was calculated 
as 1000  (p1 - p0), where:  
 

 = 1 − 1 − 
 + 1 − 

 

 
and r is the estimated odds ratio (approximately the same as the rate ratio for rare outcomes) for 
NSAID versus placebo. 
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