
Reason for posting: NSAIDs are useful
in the treatment of several muscu-
loskeletal conditions1 and primary dys-
menorrhea,2 but they are associated with
significant gastrointestinal events.1 Se-
lective cyclooxygenase-2 (COX-2) in-
hibitors such as rofecoxib (Vioxx) and
celecoxib (Celebrex) were developed and
promoted as safer alternatives to tradi-
tional NSAIDs. This claim was tested in
the VIGOR (rofecoxib)3 and CLASS
(celecoxib)4 trials, but concerns have
been raised about the gastrointestinal
and cardiovascular effects of these
agents.5,6 Unpublished safety data from
the VIGOR and CLASS trials obtained
from regulatory agencies such as the US
Food and Drug Administraiton (see
page 1649)7 and found in recent commu-
nications from the manufacturers2,8 may
be useful to physicians wishing to pre-
scribe these drugs appropriately.

The CLASS (Celecoxib Long-term
Arthritis Safety Study) study was a ran-
domized controlled trial designed pri-
marily to compare the gastrointestinal
safety of celecoxib (400 mg twice daily, a

dose 4 times that recommended for os-
teoarthritis and twice that for rheuma-
toid arthritis) with 2 other NSAIDs: di-
clofenac (75 mg twice daily; 12-month
trial, median exposure 9 months) and
ibuprofen (800 mg 3 times daily; 15-
month trial, median exposure 6
months).8,9 Patients with cardiovascular
risk factors could enter the trial, and pa-
tients were permitted to take ASA
(< 325 mg/d). A total of 8059 patients
(with both osteoarthritis and rheuma-
toid arthritis) were randomly assigned
to receive either celecoxib (n = 3987,
mean age 60.6 years) or either one of
the NSAIDs (n = 3981, mean age 59.8);
22% of the patients were taking ASA.
The 3 treatment groups did not differ
significantly in terms of the incidence of
complicated ulcers.8 However, when the
annualized incidence of complicated
and symptomatic ulcers was combined,
the rate in the celecoxib group (1.2%)
was similar to the rate in the diclofenac
group (1.3%), but it was significantly
lower than the rate in the ibuprofen
group (1.9%).7 Patients taking low-dose
ASA in the celecoxib group had a com-
bined rate of complicated and sympto-
matic ulcers 4 times that of patients not
taking ASA.8 The annualized incidence
of myocardial infarction (fatal and non-
fatal) among all patients (including
those taking ASA) was 0.5% in the cele-
coxib group (0.2% among patients not
taking ASA), 0.2% in the diclofenac
group (0.1% among those not taking
ASA) and 0.5% in the ibuprofen group
(0.1% among those not taking ASA).8

The rates of hypertension and edema
were significantly higher in the ibupro-
fen group than in the celecoxib and di-
clofenac groups; the rates of heart fail-
ure were similar in the 3 groups.8

The VIGOR (Vioxx Gastrointesti-
nal Outcomes Research) study was a
randomized controlled trial designed
primarily to compare the gastrointesti-
nal safety of rofecoxib (50 mg once
daily, a dose twice that recommended
for long-term use in osteoarthritis) with

that of naproxen (500 mg twice daily) in
patients with rheumatoid arthritis.3 Pa-
tients were not permitted to take ASA
or any other antiplatelet drug. The
main outcomes studied were confirmed
upper gastrointestinal tract events (gas-
troduodenal ulcers, perforations or ob-
structions, or bleeding); data on other
adverse events, including cardiovascular
outcomes, were also collected. A total
of 8076 patients were randomly as-
signed to receive either rofecoxib (n =
4047, mean age 58) or naproxen (n =
4029, mean age 58) and were followed
up for a median of 9 months. The rofe-
coxib group had a lower rate of gas-
trointestinal events than the naproxen
group did (2.1 v. 4.5 events per 100 pa-
tient-years of treatment).3 However, the
published annualized incidence of myo-
cardial infarction in the rofecoxib group
was 4 times that in the naproxen group
(0.4 v. 0.1 %).3 The incidence of all
thrombotic cardiovascular adverse
events (demonstrated as a time-to-event
plot in Fig. 1) was significantly higher
in the rofecoxib group than in the
naproxen group (1.7% v. 0.7%).2,8 The
2 groups had similar rates of death from
cardiovascular causes.2 The incidence of
hypertension was higher in the rofe-
coxib group than in the naproxen group
(8.5% v. 4%).2

In the wake of cardiovascular con-
cerns arising from the VIGOR trial, a
separate study6 was conducted to com-
pare the overall rate of cardiovascular
events in COX-2 inhibitor trials (includ-
ing the VIGOR and CLASS studies and
2 smaller studies) with the rate observed
in a large placebo group of a meta-
analysis. Although the annualized rate of
myocardial infarction appeared to be
higher in the COX-2 inhibitor group,
baseline differences between the groups
in terms of age and disease state make
the methodology of this study suspect.10

Was the relative difference in myo-
cardial infarction incidence seen in the
VIGOR trial due to a harmful effect of
the rofecoxib or a beneficial effect of
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Fig. 1: Rofecoxib harmful or naproxen benefi-
cial? Time-to-event plot of confirmed serious
cardiovascular adverse events in the VIGOR
study. [Source: Cardiovascular safety review
of rofecoxib by the US Food and Drug Ad-
ministration using data from the study’s spon-
sor, posted as a memorandum at www.fda
.gov/ohrms/dockets/ac/01/briefing/3677b2_06
_cardio.pdf (accessed 2002 May 30).]
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the comparison drug naproxen? The
results of an 11-year observational
study involving 181 441 patients sug-
gest that the use of non-ASA-
containing NSAIDs, including napro-
xen, is not cardioprotective.11 However,
an analysis of all thrombotic events by
the manufacturer of rofecoxib from 23
clinical trials involving over 28 000 pa-
tients showed an increased risk of
thrombotic events among patients tak-
ing rofecoxib when compared with
those given naproxen (relative risk [RR]
1.69, 95% confidence interval [CI]
1.07–2.69) but no excess when com-
pared with patients given placebo (RR
0.84, 95% CI 0.51–1.38) or non-
naproxen NSAIDS (RR 0.79, 95% CI
0.40–1.55).12 In addition, 3 recent large
case–control studies published simulta-
neously from the United States,
Canada and the United Kingdom indi-
cated that the rates of myocardial in-
farction among patients taking napro-
xen may be lower than the rates among
patients not taking NSAIDs13,14 and
those taking other NSAIDs.15 Thus, a
previously unrecognized cardioprotec-
tive effect of naproxen may account, at
least in part, for some of the discrepan-
cies in cardiovascular thrombotic events
observed in the VIGOR trial.

The number of reports in Canada
of cardiovascular adverse events in-
volving celecoxib, rofecoxib and a
third drug, meloxicam (Mobicox), was
recently reported.5 The drugs have
never been compared head to head in a
clinical trial.

What to do: Treatment of musculo-
skeletal pain should focus on the under-
lying cause, and in many cases the use
of any anti-inflammatory drug is
inappropriate. For non-inflammatory
musculoskeletal pain, acetaminophen
remains the drug of choice,1 and non-
pharmacologic treatments including
strengthening and stretching exercises,
ice or heat are often underused. If
COX-2 inhibitors are indicated, pa-
tients should be informed of the risks
and benefits specific to each drug.

Celecoxib, in high doses and used
chronically, does not appear to be bet-
ter than nonselective NSAIDs at pre-

venting complicated ulcers. However, if
all ulcers are considered, it appears to
be better than some NSAIDs (ibupro-
fen) and as effective as others (diclo-
fenac). Celecoxib is not a substitute for
ASA, and when used in combination
with ASA the risk of ulcer is increased
4-fold. Patients taking such a combina-
tion should be appropriately warned
and monitored.

Rofecoxib appears to afford some
benefit in terms of preventing ulcers
compared with naproxen;3 however,
caution should be exercised when pre-
scribing it to patients with a history of
ischemic heart disease, especially at the
high doses used in the VIGOR trial.
The cardiovascular safety of rofecoxib
will ultimately need to be better as-
sessed in long-term clinical trials de-
signed specifically with cardiovascular
end points in mind, appropriate control
groups, normal doses of the drug and
concomitant administration of low-
dose ASA. Rofecoxib is not a substitute
for ASA and has not been evaluated in
combination with ASA. If the drugs are
used concomitantly, patients should be
warned of the possible increased risk of
gastrointestinal ulcers.

The product monographs of both
celecoxib and rofecoxib are being up-
dated to state that, as with nonselective
NSAIDs, they are contraindicated in
patients with active peptic ulcer disease,
active gastrointestinal bleeding, active
inflammatory bowel disease or liver dis-
ease. Both drugs can cause hyperten-
sion and fluid retention in rates similar
to those of other NSAIDs and are con-
traindicated in people with severe renal
impairment (creatinine clearance < 0.5
mL/s [< 30 mL/min]). People with
lesser degrees of renal failure or a his-
tory of heart failure, hypertension or
edema from any cause should be moni-
tored carefully when prescribed these
drugs. If the drugs are indicated, pa-
tients over the age of 65 and with a low
body weight (< 50 kg) should be started
on the lowest recommended dose (see
the complete product monographs in
the Compendium of Pharmaceuticals and
Specialties for prescribing details) and
monitored carefully for adverse effects. 

The safety of rofecoxib or celecoxib

used intermittently and in combination
with cytoprotectants such as misopros-
tol, H2-receptor antagonists or proton
pump inhibitors is unknown, but such
use seems logical while we await more
comprehensive safety data.

Eric Wooltorton
Editorial Fellow, CMAJ
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