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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Traditional or COX-2-specific (coxib)

nonsteroidal anti-inflammatory drugs
(NSAIDs) are widely used.

• Their use is associated with gastrointestinal
toxicity and cardiovascular events.

WHAT THIS STUDY ADDS
• The low event rates observed for

gastrointestinal bleeding and myocardial
infarction in the real-life conditions of
NSAID use (traditional and coxib) in France
preclude their exploration using realistic
field studies.

• Large population healthcare databases are
required to study such risks.

AIMS
To assess hospital admission rates for gastrointestinal (GI) or cardiovascular (CV)
events in real-life use of nonsteroidal anti-inflammatory drugs (NSAIDs).

METHODS
CADEUS is a real-life population-based cohort study of 23 535 coxib (celecoxib
or rofecoxib) and 22 919 traditional NSAID (tNSAID) users. Each hospitalization
reported between index day (NSAID delivery) and questionnaire submission
(median = 75 days) was explored using hospital discharge summaries. An expert
committee validated blindly serious GI and CV events according to predefined
criteria.

RESULTS
Coxib users were older and had more GI history than tNSAID users. There were
21 hospitalizations for GI events, 12 in the coxib cohort and nine in the tNSAID
cohort (respectively one and three upper GI haemorrhages and no ulcer
perforations). Rates of GI events were 0.39 per 1000 patients [95% confidence
interval (CI) 0.18, 0.75] for tNSAID users and 0.51 per 1000 patients (95% CI 0.26,
0.89) for coxib users. There were 21 hospitalizations for CV events, 13 in the
coxib cohort and eight in the tNSAID cohort. None was fatal. Rates of CV events
were, respectively, 0.59 (95% CI 0.24, 1.22), 0.51 (95% CI 0.19, 1.11) and 0.35 (95%
CI 0.15, 0.69) per 1000 patients for celecoxib, rofecoxib and tNSAIDs. GI or CV
event rates were not different between products even for patients >60 years
old.

CONCLUSIONS
Hospitalization rates for GI bleeding were 10–20 times lower than expected
from published randomized clinical trials, probably because of differences in
drug usage and concomitant gastroprotection. CV event rates conformed to
those expected from general population data. These results emphasize the
necessity of developing population healthcare databases to explore such low
event rates.
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Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely
used for various indications, mostly in rheumatology. In the
USA, 10–20% of the subjects >65 years old are treated with
NSAIDs [1, 2] and many others are self-medicated. A similar
level of use has been reported in the French population
[3–5].

Over the years, these drugs have raised many concerns
regarding potential toxicity. Of all the adverse effects of
NSAIDs, those that have received the most attention are
gastrointestinal (GI) toxicity and, more recently, cardiovas-
cular (CV) events. The GI toxicity of NSAIDs has been
explored in a large number of epidemiological studies [6,7]
and clinical trials [8,9].Gastroprotective agents (GPAs) have
been used to reduce the gastrotoxicity of NSAIDs, initially
the poorly tolerated misoprostol [10],or the H2 antagonists
[11]. Nowadays the preferred gastroprotection is mostly
with proton pump inhibitors [12, 13]. However, poor com-
pliance with gastroprotection may lead to persistent risk
[14]. This led to the development of the more selective
cyclooxygenase-2 inhibitors celecoxib and rofecoxib,which
seemed to have a reduced GI toxicity compared with tradi-
tional nonselective NSAIDs (tNSAIDs) [15, 16].

However, the development of these drugs led to the
identification of a possible CV risk [17], and the withdrawal
from the market of rofecoxib.

At the time of their marketing in France, it was expected
that the use of celecoxib and rofecoxib might affect GI
event risk.This and the emergent CV concerns led the public
authorities to request a large-scale drug utilization study.
The primary aim of this study, CADEUS [18], was to describe
usage patterns for tNSAIDs and coxibs [19]. In the absence
of data concerning real-life rates of GI and CV events among
NSAID users in France, it was not possible to power the
CADEUS study to compare GI and CV event rates between
coxibs and tNSAIDs. A pilot study was therefore built into
the CADEUS drug utilization study to provide preliminary
estimates of event rates and evaluate the feasibility of
a second study designed to compare CV and GI risks
(CADERIS).The results of this pilot study are presented here.

Methods

From September 2003 to August 2004, the CADEUS cohort
was constituted using the French National Healthcare
Insurance System for salaried persons (CNAM-TS) data-
base, as previously described [18]. Briefly, each month sub-
jects were randomly sampled without replacement within
the database of the CNAM-TS by using the following crite-
ria: (i) patients living in metropolitan France; (ii) age �20
years, alive, with a valid address; (iii) who submitted a
claim for an NSAID dispensation (celecoxib, rofecoxib or
tNSAIDs) during the month preceding their sampling date;
(iv) with at least one reimbursed healthcare expense

during the 6 months before the dispensation on which the
patient was selected; (v) with valid prescriber’s name and
address; (vi) not previously sampled within this study.
Eligible patients had received at least one dispensation
(initial or renewal) of celecoxib, rofecoxib or tNSAIDs, and
the date of this dispensation was the index date for the
study. The objective of the study was to identify three par-
allel cohorts of 10 000, 10 000 and 20 000 patients, respec-
tively. The number of patients contacted was adjusted on
response rates to obtain the desired final patient numbers.
There was no difference between patients who agreed to
participate in the study and those who did not respond or
declined [18].

Self-administered questionnaires were sent between 8
and 12 weeks following the index date. Patients and their
physicians were asked to report all hospitalizations and
specialist consultations that occurred after the index date
(date, motive, place). The observation period for hospital-
ization occurrence was the delay between the NSAID dis-
pensation and completion of patient self-questionnaire.
Only data concerning patients who accepted to partici-
pate were included in the study. There was no difference
between patients whose prescriber responded and those
whose prescriber did not [20].

All hospitalizations were presented to an expert com-
mittee composed of one general practitioner, one gastro-
enterologist, one cardiologist, one rheumatologist, one
pharmacologist and one neurologist, blinded to tNSAID or
coxib treatment. Hospitalizations that the expert commit-
tee considered to be certainly not related to a CV or GI
event were excluded (e.g. hip replacement, depression,
etc.). For all other hospitalizations, discharge summaries
were requested and examined blindly of NSAID treatment
received by the expert committee, and further information
was sought if requested by the expert committee.

Events leading to hospitalization were classified
according to predefined criteria adapted from Bombardier
et al. [15].The GI events that were considered were: (i) acute
upper GI haemorrhage defined as haematemesis and/or
melaena witnessed by the patient or a healthcare provider
with endoscopic or surgical evidence of recent bleeding;
(ii) acute lower intestinal haemorrhage defined as rector-
rhagia witnessed by the patient or a healthcare provider
with endoscopic or surgical evidence of recent bleeding;
(iii) perforated ulcer assessed on endoscopic or surgical
evidence; or (iv) evidence of upper or lower digestive ulcer
on endoscopic and/or surgical examination. Complicated
ulcer was defined in the case of bleeding or perforation.

The CV events that were considered were:(i) unstable or
accelerated angina: spontaneous or worsening anginal
chest pain, or ECG with abnormal repolarization and no
Q-wave and increased troponin without increased creatine
phosphokinase, muscle band (CPK-MB); (ii) myocardial inf-
arction: spontaneous anginal pain and Q-wave on the ECG
or troponin and CPK-MB increase; (iii) peripheral arterial
thrombosis: livid limb or absent pulse distal to occlusion
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and/or sudden pain with impotence, and confirmatory
imaging (ultrasound or angiography); (iv) stroke: focal neu-
rological signs lasting >24 h with confirmatory imaging
(magnetic resonance imaging or computed tomography
scan).

Based on all documentation available (hospital dis-
charge summaries, endoscopy, surgical reports, ECG,
imaging reports, etc.), events were classified as confirmed
or not.

The protocol was submitted to and accepted by the
French National Data-Protection Commission in charge of
authorizing data-processing (Commission Nationale de
l’Informatique et des Libertés) and the French National
Council of Physicians (Conseil National de l’Ordre des
Médecins). All patients gave written informed consent.

Statistical analysis
Because of low variation of the follow-up period duration
between subjects (i.e. the delay between the index date
and return of questionnaires), cumulative rates of events
were estimated. Overall rates for tNSAID and coxib users
separately are presented as well as rates stratified accord-
ing to age (<60 years and �60 years). All rates are per
thousand patients in the cohorts, presented with their
exact 95% Poisson confidence intervals (CI). Between-
product comparisons of rates relied on exact tests. Analy-
ses were performed using SAS®, version 8.1 (SAS Institute,
Cary, NC, USA) and StatXact-7 (Cytel Software Corp.,
Cambridge, MA, USA).

Results

Study population
The description of the main CADEUS study population and
drug utilization have been reported elsewhere [18, 19].
Completed questionnaires were obtained from 32.6% of
prescribers and 20.8% of patients contacted. There were
no differences between responder and nonresponder
patients [18], nor between patients with responding
or nonresponding prescribers [20]. Among the 46 454
patients who returned a completed questionnaire and
were included in the CADEUS study [18], 23 535 belonged
to the coxib cohorts (11 780 in the celecoxib cohort and
11 755 in the rofecoxib cohort) and 22 919 to the tNSAID
cohort (Table 1). Among the tNSAIDs users, 27.4% were
prescribed ibuprofen on index date, 13.4% piroxicam,
12.4% ketoprofen, 11.2% diclofenac, 7.7% naproxen, 5.9%
tiaprofenic acid. Other tNSAIDs were prescribed to <5% of
the population each. There were no differences between
the celcoxib and rofecoxib cohorts. Coxib users were older
(mean age 63.5 years, with 62.8% >60 years) than the
tNSAID users (49.5 years with 27.9% >60 years). Sex ratio
was similar in the coxib and tNSAID cohorts. Previous GI
disorders were more often reported by coxib users (43.2%)
than by tNSAID users (35.0%). The apparent contrast

between tNSAIDs and coxibs for previous CV history dis-
appears after adjustment for age [19]. Indication profiles
were different between the two cohorts: >50% of the coxib
users were treated for osteoarthritis, whereas this was the
case for <20% of tNSAID users; <2% of coxib users were
treated for nonrheumatic indications, whereas it was the
main indication for tNSAIDs (33.8%). Co-prescription of
GPAs was found in approximately one-quarter of both
coxib and tNSAID users and concomitant low-dose aspirin
was found in 8.2% of coxib and 3.8% of tNSAID users [19].

Hospitalized GI and CV events
The median delay between the index NSAID dispensation
and completion of patient self-questionnaire was 75.5 days
for coxib subjects [interquartile range (IQR) 66–87 days) and
74.0 days for tNSAID subjects (IQR 64–85 days). Of the 1780
hospitalizations reported by the 46 454 patients,the expert
committee retained 732 hospitalizations for investigation
of GI or CV events. Hospital discharge summaries were
obtained for 688 (94%) of them. After examination of hos-
pital discharge summaries and other available information,
21 CV and 21 GI events were confirmed by the expert com-
mittee (diagnoses detailed in Table 2).

Most CV events were unstable/accelerated angina or
myocardial infarction (10 in the coxib and three in the
tNSAID cohorts).The overall rates of hospitalized CV events
were 0.55 per 1000 patients (95% CI 0.29, 0.94) for coxib
users and 0.35 per 1000 patients (95% CI 0.15, 0.69) for
tNSAID users. All but one CV event in coxib users and half
of those in tNSAID users occurred in patients aged �60
years. Rates of unstable/accelerated angina and myocar-
dial infarction combined did not differ significantly
between coxib and tNSAID users (P = 0.4175).

Of the six rofecoxib users with a confirmed serious CV
event, one was female, five were aged �60 years, all had
previous CV history and indications were osteoarthritis (n =
4) and back pain (n = 2). Of the seven celecoxib users with
a serious CV event, three were female, all were aged �60
years, all had previous CV history and indications were
osteoarthritis (n = 1), inflammatory arthritis (n = 3) and
back pain (n = 3). Of the eight tNSAID users, one was
female, four were aged �60 years, all but one had previous
CV history, and indications were osteoarticular pain (n = 2),
osteoarthritis (n = 3), inflammatory rheumatism (n = 1) and
‘other’ pain (n = 2).

Most GI events were noncomplicated ulcers (eight in
the coxib and five in the tNSAID cohorts). The overall rates
of hospitalized GI events were 0.39 per 1000 patients (95%
CI 0.18, 0.75) for tNSAID users and 0.51 per 1000 patients
(95% CI 0.26, 0.89) for coxib users. Rates were about five
(tNSAID users) to 10 (for coxib users) times higher among
those aged �60 years than in patients <60 years old. Age-
stratified event rates were roughly similar between coxib
and tNSAID users, with no significant difference (P =
0.7086). There was no clear difference between users of
rofecoxib or celecoxib.

GI and CV events in CADEUS
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Of the 12 coxib users with a confirmed severe GI event,
eight were female, 11 were aged �60 years, 10 had previ-
ous GI history, eight had concomitant GPAs and indications
were osteoarthritis (n = 10), inflammatory rheumatism (n =
1) and rheumatoid arthritis (n = 1).

Of the nine tNSAID users with a confirmed severe GI
event, eight were female, six were aged �60 years, six had
previous GI history, three had concomitant GPA and the
indications were osteoarthritis (n = 3), ‘other’ pain (n = 3),
back pain (n = 2) and rheumatoid arthritis (n = 1).

Discussion

In this study of over 46 000 NSAID users (half traditional,
half coxibs), we identified 21 hospitalizations for GI events
and the same number for CV events over a median

follow-up of 75 days. Only four of the 21 GI events were
complicated upper GI ulcer bleeding and 13 of the 21 CV
events were myocardial infarction or accelerated angina.
None of these events was fatal, as expected from the study
design, since patients had to be able to respond to the
study to be included, a limitation of this study. However,
considering the fatality rates for GI events (<10% for
NSAID-induced upper GI haemorrhage [21]), we do not
expect that any missed fatalities would have materially
altered the observed event rates, or that this number
might have been >1. Indeed,had there been missed fatal GI
bleeds then there should have been correspondingly more
nonfatal hospital admissions to the ratio of >10 nonfatal
bleeding episodes to one missed fatal.The same reasoning
would be true for CV events.

Although only 21% of all patients contacted for this
study agreed to participate, there was no difference in age

Table 1
Characteristics of the 46 454 patients included in the CADEUS study

Celecoxib
n = 11 780

Rofecoxib
n = 11 755

tNSAIDs users
n = 22 919

Age (years), n (%)
20–29 136 (1.2) 121 (1.0) 2548 (11.1)
30–39 475 (4.0) 473 (4.0) 4601 (20.1)
40–49 1113 (9.4) 1162 (9.9) 4778 (20.8)
50–59 2602 (22.1) 2678 (22.8) 4588 (20.0)
60–69 3044 (25.8) 3036 (25.8) 3285 (14.3)
70–79 3113 (26.4) 3069 (26.1) 2383 (10.4)
�80 1297 (11.0) 1216 (10.3) 736 (3.2)

Mean (� standard deviation) 63.7 (13.4) 63.7 (13.4) 49.5 (16.1)

Women, n (%) 7909 (67.1) 7822 (66.5) 14737 (64.3)
Cardiovascular history, n (%) 7420 (63.0) 7396 (62.9) 9311 (40.6)

Hypertension 4402 (37.4) 4434 (37.7) 4771 (20.8)
Myocardial infarction 230 (2.0) 274 (2.3) 248 (1.1)
Unstable angina 290 (2.5) 318 (2.7) 300 (1.3)
Angina pectoris 504 (4.3) 561 (4.8) 469 (2.0)
Cardiac insufficiency 422 (3.6) 427 (3.6) 342 (1.5)
Arteritis 525 (4.5) 488 (4.2) 442 (1.9)
Stroke 217 (1.8) 217 (1.8) 219 (1.0)
Diabetes 1020 (8.7) 1061 (9.0) 1174 (5.1)
Hypercholesterolaemia 3895 (33.1) 4040 (34.4) 5049 (22.0)
Other 1270 (10.8) 1214 (10.3) 1528 (6.7)

Gastrointestinal history, n (%) 5084 (43.2) 5094 (43.3) 8016 (35.0)
Dyspepsia 3850 (32.7) 3854 (32.8) 6310 (27.5)
Gastro-oesophageal reflux disease 2700 (22.9) 2749 (23.4) 4004 (17.5)
Stomach ulcers 1394 (11.8) 1306 (11.1) 1526 (6.7)
Gastrointestinal haemorrhage 298 (2.5) 264 (2.2) 383 (1.7)
Other 1280 (10.9) 1214 (10.3) 1511 (6.6)

NSAID indication, n (%)
Rheumatoid arthritis 1035 (8.8) 831 (7.1) 676 (2.9)
Inflammatory rheumatism 500 (4.2) 479 (4.1) 558 (2.4)
Osteoarthritis 6150 (52.2) 6343 (54.0) 4369 (19.1)
Back pain 2589 (22.0) 2674 (22.7) 5826 (25.4)
Osteoarticular pain 1034 (8.8) 1046 (8.9) 3234 (14.1)
Other (flu, dysmenorrhoea, dental pain) 233 (2.0) 181 (1.5) 7753 (33.8)

Co-prescription of gastroprotective agents, n (%) 2913 (24.7) 2941 (25.0) 5107 (22.3)
Concomitant use of low-dose aspirin, n (%) 942 (8.0) 983 (8.4) 870 (3.8)

Dose prescribed (index NSAID)*
high, % 976 (14.9) 224 (3.4) 2449 (18.1)

*Populations with available data: celecoxib n = 6537, rofecoxib n = 6528, tNSAIDs n = 13 553, high dose based on Moride et al. 2005 [37].
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or other main characteristics between those who accepted
and those who did not [18].We cannot surmise that having
been hospitalized would be a reason for participating or
not. Actually being in the hospital at the time of the study
might prevent the patient from responding. However, we
suspect that having been hospitalized might even increase
the response rate, although we have no information on the
expected number of all-cause hospital admissions in this
patient group in order to substantiate this hypothesis.Each
reported hospital admission was considered by the expert
committee and any suspected GI event was thoroughly
investigated. Discharge summaries were obtained for
>94% of all those that could be related to GI or CV events.
Over 700 hospitalizations were thus assessed by the expert
committee using prespecified criteria that were as identi-

cal as possible to the criteria for event adjudication in clini-
cal trials or other epidemiological studies. Using these
criteria [15, 16], four upper GI bleeds in almost 3.5 million
patient-days (9545 patient-years) among 21 GI events
leading to hospitalization were found. Had the event rates
been the same as those seen in clinical trials of coxibs and
NSAIDS, one would have expected 10–20 times more
events [15, 16].

The time frame for capturing adverse events, whether it
be GI haemorrhage or myocardial infarction, could also be
discussed according to different hazard function hypoth-
eses. Although some have suggested a higher GI risk at
onset of NSAID treatment, followed by a decrease related
to depletion of susceptibles [22], the event occurrence
curves in VIGOR and CLASS shows essentially a linear

Table 2
Gastrointestinal and cardiovascular events

Celecoxib
n = 11 780

Rofecoxib
n = 11 755

tNSAIDs users
n = 22 919

Age (years) n (%)
<60 4326 (36.7) 4434 (37.7) 16 515 (72.1)
�60 7454 (63.3) 7321 (62.3) 6 404 (27.9)

Confirmed CV events, n rate per 1000 patients [exact 95% CI]
All 7 6 8

0.59 [0.24, 1.22] 0.51 [0.19, 1.11] 0.35 [0.15, 0.69]

CV events according to age (years)
<60 0 1 4

0.00 [0.00, 0.85] 0.23 [0.006, 1.26] 0.24 [0.07, 0.62]
�60 7 5 4

0.59 [0.24, 1.22] 0.68 [0.22, 1.59] 0.62 [0.17, 1.60]
CV events according to their type

Stroke 1 1 4
0.08 [0.002, 0.47] 0.08 [0.002, 0.47] 0.17 [0.05, 0.45]

Peripheral arterial thrombosis 1 0 1
0.08 [0.002, 0.47] 0.00 [0.00, 0.31] 0.04 [0.001, 0.24]

Unstable/accelerated angina or myocardial infarct 5 5 3
0.42 [0.14, 0.99] 0.43 [0.14, 0.99] 0.13 [0.03, 0.38]

Unstable/accelerated angina 5 2 1
0.42 [0.14, 0.99] 0.17 [0.02, 0.61] 0.04 [0.001, 0.24]

Myocardial infarction 0 3 2
0.00 [0.00, 0.31] 0.25 [0.05, 0.75] 0.09 [0.01, 0.32]

Confirmed GI events, n rate per 1000 patients [exact 95% CI]
All 4 8 9

0.34 [0.09, 0.87] 0.68 [0.29, 1.34] 0.39 [0.18, 0.75]
GI events according to age (years)

<60 0 1 3
0.00 [0.00, 0.85] 0.23 [0.006, 1.26] 0.18 [0.04, 0.53]

�60 4 7 6
0.54 [0.15, 1.37] 0.96 [0.38, 1.97] 0.94 [0.34, 2.04]

GI events according to their type

Complicated ulcers 0 1 3
0.00 [0.00, 0.31] 0.08 [0.002, 0.47] 0.13 [0.03, 0.38]

Perforated ulcers 0 0 0
0.00 [0.00, 0.31] 0.00 [0.00, 0.31] 0.00 [0, 0.16]

Upper gastrointestinal haemorrhage 0 1 3
0.00 [0.00, 0.31] 0.08 [0.002, 0.47] 0.13 [0.03, 0.38]

Noncomplicated ulcers 3 5 5
0.25 [0.05, 0.74] 0.43 [0.14, 0.99] 0.22 [0.07, 0.51]

Lower gastrointestinal haemorrhage 1 2 1
0.08 [0.002, 0.47] 0.17 [0.02, 0.61] 0.04 [0.001, 0.24]

GI and CV events in CADEUS
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hazard function over the 1-year timeframe of these studies
[15, 16]. The same is true for the CV risk attributed to rofe-
coxib [23]: although initially it was stated that the risk
increased vs. placebo after a year of treatment, further
analysis has shown a risk that is apparent from the begin-
ning of high-dose treatment with rofecoxib [24].The obser-
vation time frame for this study was 75 days, which is
consistent with the onset of GI or CV risk for new users
under depletion of susceptibles hypotheses, and would
also capture events occurring after long-term use if the
hazard functions are constant. However, the number of
events captured is too low to form a conclusion.

An underreporting bias is unlikely because patients
were requested to report all hospitalizations, almost all of
which were explored and assessed. Uncomplicated ulcers
may be treated on an outpatient basis, but in France only
16% of GI haemorrhages are seen as outpatients [21].
Therefore, for a nonreporting bias to explain the findings
reported here, i.e. that the rate in real life is 10 times lower
than in clinical trials, it would have to affect >90% of
patients hospitalized with upper GI bleeds, which appears
most unlikely considering the very high number and diver-
sity of hospitalizations reported.Such a difference could be
related to a different patient mix, including many patients
with NSAIDs for common pain or nonrheumatic diseases,
especially with tNSAIDs, compared with patients with
osteoarthritis or rheumatoid arthritis in the clinical trials.
Over 90% of coxib users were treated for chronic rheu-
matic diseases (osteoarthritis, rheumatoid arthritis or other
inflammatory rheumatism) [19], whereas all patients in the
CLASS [16] and VIGOR [15] trials were treated for chronic
rheumatic diseases. In the tNSAID patients, three out of
nine GI events, all uncomplicated ulcers, occurred in the
20% of all patients treated for osteoarthritis. Of the upper
GI bleeds, one occurred in a patient with rheumatoid
arthritis, whereas rheumatoid arthritis and other inflam-
matory rheumatisms represented approximately 5.3% of
the tNSAID population.The two cases of upper GI bleeding
occurred in patients with chronic back pain, presumably
osteoarthritis, whereas back pain represented about 25%
of the tNSAID patients. Recomputing event rates on these
subpopulations of patients with rheumatology indications
did not materially change the event rates, which remained
below one per thousand users.Even restricting the analysis
to patients >60 years old, most of whom had osteoarthritis,
did not change the picture; four of five uncomplicated
ulcers and only one of three upper GI bleeds occurred in
patients >60 years old. A population-based study of hospi-
talizations for upper GI bleeding in France [21] found a risk
of hospitalization for upper GI bleeding of 0.06 per thou-
sand over 75 days, i.e. only about half of that found here
in tNSAID users and thus even further apart from rates
in clinical trials. Other pharmacoepidemiological studies
have found similar results [25, 26]. This manifold lower risk
of upper GI bleeding or other GI events or death from GI
causes between real-life experience with NSAIDs and clini-

cal trials was also found in other systematic comparisons
of clinical trials and population-based studies [8, 27]. In
CADEUS, this might be due to the common use of GPAs,
which reached �60% in patients with chronic rheumatic
diseases [18, 19], whereas GPAs are usually not allowed in
clinical trials. Considering the difference in event rates
between tNSAIDs and coxibs in this pilot study, and the
impact of different biases (channelling, prescription bias,
etc.), one would need to study several hundred thousand
persons or more to try to demonstrate a possible benefit of
coxibs against tNSAIDs in these real-life conditions.

The same reasoning holds for the CV events: from the
clinical trials and other epidemiological data, one would
expect a 2.8–5-fold higher rate of CV ischaemic events in
high-dose rofecoxib users than in users of other NSAIDs
[17, 28, 29]. Studies have also found that other NSAIDs
seem associated with a slightly elevated risk of myocardial
infarction [28]. Our results cannot confirm or refute these
findings.The rates of myocardial infarction and accelerated
angina were similar to those expected from ischaemic
heart disease rates in France when accounting for age and
geographical location [30–33].There was little use of high-
dose rofecoxib, which was never marketed in France in the
50-mg tablets. Although we can reasonably confidently
exclude a major difference in risk of coronary heart disease
between the patient cohorts, we cannot exclude a small
increase in risk such as that found in other epidemiological
studies. Exploring such small excess risks in NSAID users
would require inclusion of several hundred thousand
patients. This is not feasible in field studies such as that
presented here.To do such large studies, one has to be able
to access large population databases containing health-
care data, such as those that exist in the USA or the UK
(e.g. the General Practice Research Database [34]). Their
absence in France precludes any such large studies in this
country at this time. These would, however, be most useful
to answer specific questions pertaining to the NSAID-
related risk in France, where the incidence of ischaemic
heart disease is notoriously low, possibly related to the
drinking of red wine [35] and perhaps certain spirits [36].

Conclusions

This pilot study has shown that the actual event rates for GI
bleeding and myocardial infarction in the real-life condi-
tions of NSAID use (traditional and coxib) in France are
much lower than in clinical trials, which precludes their
exploration using realistic field studies. This underlines
the need to develop large population health databases
throughout Europe such as the General Practice Research
Database in the UK.
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