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ABSTRACT 
 
Background 
Adverse events associated with the use of non-steroidal anti-inflammatory drugs (NSAIDs) have led to 
the publication of Canadian prescription guidelines.  Prescription practices following the publication of 
these guidelines and the introduction of COX-2 inhibitors in the Quebec formulary of reimbursed 
medications remain largely unexplored.  
 
Objectives 
To compare the prevalence of contra-indications and selected risk factors for NSAID-toxicity among 
COX-2 inhibitor users and non-selective NSAID users. 
 
Methods 
A case-control analysis was conducted in a random sample of Quebec adult drug plan members who 
were treated with celecoxib (n=42,422 cases), rofecoxib (n=25,674 cases), full-dose (anti-inflammatory 
doses) of non-selective NSAIDs (n= 9,673 cases), or low-dose NSAIDs (n=2,745 controls) in the year 
2000.  Data were obtained from the Quebec prescription and medical services databases (RAMQ).  
 
Results 
Patients with a history of gastropathy were more likely to be prescribed COX-2 inhibitors than low-dose 
NSAIDs; the odds ratios were 1.73 (95%CI: 1.56-1.91) and 1.49 (1.33-1.66), respectively for celecoxib 
and rofecoxib.  Corresponding results for concomitant use of anticoagulants were 1.95 (1.34-2.83) for 
celecoxib and 1.87 (1.26-2.77) for rofecoxib, and for use of corticosteroids they were 1.29 (1.08-1.54) 
and 1.23 (1.01-1.49).  Conversely, patients with the following characteristics were less likely to receive 
COX-2 inhibitors than low-dose non-selective NSAIDs: age 75+ (OR=0.64; 0.56-0.72 for celecoxib, 
OR=0.48; 0.76-0.99 for rofecoxib), hypertension (OR=0.83; 0.75-0.92 for celecoxib, OR=0.87; 0.77-0.97 
for rofecoxib), and concomitant use of diuretics (OR=0.72; 0.63-0.82 for celecoxib; OR=0.77; 0.66-0.89 
for rofecoxib).   
 
Conclusion 
Patients with risk factors for NSAID gastropathy were more likely prescribed COX-2 inhibitors, while 
the presence of other contra-indications led to the prescription of low-dose non-selective NSAIDs. 
However, 12.7% of users of full-dose non-selective NSAIDs were age 75+ and 12.0% had a history of 
gastropathy, which are considered important risk factors for adverse events. 
 
Key Words: Pharmacoepidemiology, drug utilization, non-steroidal anti-inflammatory drugs, COX-2 
inhibitors, prescription guidelines  
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vidence-based prescription guidelines have 
been published in Canada in order to 

optimize the prescription of non-steroidal anti-
inflammatory drugs (NSAIDs) in musculoskeletal 
disease.1,2  In the 1996 consensus guidelines, a 
series of risk factors that increased the risk of 
adverse events associated with NSAIDs were 
identified, with special emphasis on 
gastrointestinal and renal adverse effects. For 
these patients, low-dose non-selective NSAIDs 
and avoidance of long-term use were 
recommended. In addition, analgesics, such as 
acetaminophen, should be attempted before non-
selective NSAIDs in order to relieve osteoarthritis 
pain. The adoption of these guidelines in a real-
life setting remains largely unexplored to date. 
Furthermore, these guidelines did not consider 
COX-2 inhibitors because they had not yet been 
released on the market at the time of publication. 
The subsequent inclusion of COX-2 inhibitors in 
the formulary of reimbursed medications may 
have introduced channeling of high-risk patients 
towards these newer agents. 

 Studies confirming the advantages of COX-
2 inhibitors over non-selective NSAIDs with 
respect to gastropathy have been published both 
in a pre-marketing3-11 and post-marketing 
setting.12-14 In parallel with the positive evidence 
on COX-2 inhibitors, editorials or letters have 
been published which question the safety of these 
products;15-23one of which highlighted the 
incomplete reporting of adverse events.24  

An epidemiologic study conducted in the 
province of Ontario during the year 2000-2001 
has been published to assess the risk of 
gastropathy associated with COX-2 inhibitors and 
non-selective NSAIDs.13 It was shown that the 
short-term risk of hospitalization for upper 
gastrointestinal haemorrhage was lower for COX-
2 inhibitors than for non-selective NSAIDs. 
However, because the scope of that study was 
risk assessment, the study population was 
restricted to the elderly; patients who had 
received a single dispensing or who were treated 
for less than 30 days were excluded. In addition, 
unlike Quebec, the reimbursement of COX-2 
inhibitors is restricted in Ontario. Based on the 
literature, it appears that the assessment of 
prescription practices of these agents against 
published guidelines remains largely unexplored. 

In an observational setting, such as that of 
post-marketing, the decision to prescribe one 
product over another is influenced by the 
characteristics of the patient, the prescriber and 
the health care system (e.g. access and cost 
considerations).25 Consequently, following the 
introduction of COX-2 inhibitors, it was not 
known whether patients with risk factors for 
NSAID-toxicity were more likely to switch to 
COX-2 inhibitors or to use low-dose non-
selective NSAIDs, as recommended in the 1996 
guidelines. Since prescription channeling may 
introduce confounding in the comparison of risk 
across products, it is critical to document the 
profile of patients treated with each product. 
Recently, one of the COX-2 inhibitors, rofecoxib, 
has been withdrawn from the market. Still, it 
remains of interest to analyze the utilization of 
COX-2 inhibitors in order to appreciate the 
concordance between prescription patterns and 
published guidelines. This would determine 
whether some of the controversies discussed in 
the literature have played an influential role on 
the physician’s decision to prescribe these agents. 
Using the published 1996 Canadian consensus 
guidelines1 our study aimed to compare the 
prevalence of selected risk factors for NSAID-
toxicity among users of COX-2 inhibitors, low-
dose non-selective NSAIDs (defined as being the 
maximum OTC dose or, for products only 
available under prescription, dosages below the 
standard recommended anti-inflammatory 
dosages), and full-dose (anti-inflammatory doses) 
of non-selective NSAIDs, at the time COX-2 
inhibitors were introduced on the Quebec 
formulary. Another objective was to compare 
drug classes for past experience with NSAID use, 
i.e., multiple use. Although the guidelines were 
updated at the end of 20002 they were not 
available to the physicians during the entire 
period covered by this study.Consequently, the 
1996 guidelines were retained as the reference. 

 
METHODS 

 
Design  
A case-control analysis was conducted whereby 
users of COX-2 inhibitors or full-dose non-
selective NSAIDs listed in Table 1 (the cases) 
were compared to users of low-dose non-selective  

E 

Can J Clin Pharmacol Vol 12 (2) Summer 2005:e201-e211; Jun. 17, 2005  
©2005 Canadian Society for Clinical Pharmacology. All rights reserved. 

e202  



Utilization of non-steroidal anti-inflammatory drugs in Quebec: adherence to the Canadian consensus on prescription guidelines  

NSAIDs (the controls). The latter group was 
retained as the reference since it was 
recommended in the guidelines for high-risk 
patients. The independent variables consisted of 
the risk factors for gastric or renal adverse 
effects, as listed in the Canadian consensus 
guidelines of 1996.  Comparisons were adjusted 
for potential confounders such as gender, income 
level, overall health status, prescriber’s specialty, 
and period of the year. 
 
TABLE 1 Non-selective non-steroidal anti-
inflammatory drugs considered in the study 
________________________________________ 
Generic Names 
• Acetylsalicylic Acid 
• Diclofenac (including Voltaren + Cytotec = Arthrotec) 
• Diflunisal 
• Etodolac 
• Fenoprofen 
• Flurbiprofen 
• Ibuprofen 
• Indomethacin 
• Ketoprofen 
• Mefenamic Acid 
• Naproxen 
• Piroxicam 
• Salsalate 
• Tiaprofenic Acid 
• Tolmetin  
 
Sources of data 
The Régie de l’assurance-maladie du Québec 
(RAMQ) health databases were used to assemble 
the study population. More specifically, the 
dataset was assembled using linkage between 
three sources of data available in RAMQ: 1) the 
beneficiary’s database; 2) the prescription 
database and, 3) the medical services database.  
 
Target population 
The study targeted all ambulatory adult residents 
(age 18+) of the province of Quebec who were 
members of the public drug coverage program. In 
Quebec, coverage of prescribed medication 
initially was for all elderly residents (age 65+) 
regardless of their income and for all welfare 
recepients. The program was broadened in 1997 
to include patients who do not have access to a 
private insurance program, regardless of age. For 

everyone, the program now includes a deductible 
and a co-payment with a monthly maximum that 
is established according to the beneficiary’s 
income. In practice, the program includes the 
following segments of the population: the 
majority of community-dwelling elderly (>94%), 
welfare recipients, and patients less than 65 years 
of age who do not have access to private 
insurance (e.g. self-employed). 
 
Study population 
A sample of 100 000 drug plan members who 
were dispensed at least one celecoxib or rofecoxib 
prescription (Celebrex® or Vioxx®) between 
January 1st and December 31st 2000 was randomly 
selected. A sample of 60,000 non-selective 
NSAID users was randomly selected during the 
same time period. Patients who used low-dose 
aspirin only (ASA <325 mg/day) were excluded. 
The study population included both new users 
(incident) and those who have used NSAIDs at 
least once in the year before (prevalent). The 
status of the patient with respect to being a COX-
2 inhibitor user or a non-selective NSAID user 
was determined at the end of the study year, 
consistent with a cumulative incidence sampling 
strategy.  

 Patients who had received both a COX-2 
inhibitor and a non-selective NSAID were 
considered as COX-2 inhibitor users. This 
sampling scheme was based on the principle that 
the case-control design is a sample of person-time 
experience from an underlying cohort.26 The 
sampling strategy used in the study corresponds to 
the censoring of patients from the cohort at the 
time they become a case (i.e. COX-2 inhibitor 
user) but not when they present the control event 
(i.e. non-selective NSAID prescription). The 
index date was defined as the date of the first 
dispensing of a COX-2 inhibitor or, for the non-
selective NSAID group, the date of the first 
dispensing of a non-selective NSAID during the 
year. 
 The following inclusion criteria were 
applied: 1) to have been a resident of Quebec for 
at least 2 years prior to the index date and, 2) 
continuous coverage of medical pharmaceutical 
services for at least 2 years prior to the index date.  
These criteria were verified by RAMQ through 
the beneficiary’s database. 
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Dependent variables 
Comparisons involved: celecoxi, rofecoxib and 
full-dose non-selective NSAIDs versus low-dose 
non-selective NSAIDs. Prescribed daily dosage at 
index date was estimated from the number of units 
dispensed, dosage per unit, and prescribed 
duration. The cut-off to define low doses of non-
selective NSAIDs was the maximum dosage 
available over-the-counter, or for products 
available by prescription only, low dose included 
all dosages lower than the standard recommended 
anti-inflammatory dosages.  
 
Independent variables 
The main independent variables corresponded to 
the risk factors for NSAID-toxicity identified in 
the Canadian consensus guidelines, i.e. previous 
peptic ulcer disease, advanced age (75+), 
concomitant use of anticoagulants, corticosteroids, 
or ACE inhibitors as well as comorbid illness 
including hypertension, diabetes, congestive heart 
failure, renal failure, hepatic illness. Linkage with 
the RAMQ medical services database allowed us 
to obtain data on medical diagnoses for which a 
medical visit was billed.  

 Although there is a field for diagnosis coded 
according to the ICD-9 classification, it is often 
missing because it is not mandatory for 
reimbursement. Consequently, for apparent 
gastropathy, hypertension and diabetes, 
dispensings were also used as markers for the 
presence of illness. Although chronic alcoholism 
was also listed in the consensus as a risk factor, 
we were unable to obtain data on this factor. 
Previous attempts with NSAIDs, including 
switches, were identified from the dispensing of 
more than one individual product in the year prior 
to index date. Since COX-2 inhibitors had just 
been introduced in the formulary during the study 
period, by design, previous experience with 
NSAIDs involved non-selective NSAIDs only. 

Potential confounders that were considered 
included: gender, income level (assessed from the 
level of reimbursement in the provincial drug 
program and expressed as a dichotomous 
variable), and overall health status. The Chronic 
Disease Score (CDS), which is obtained from 
administrative pharmacy data over a 1-year period 
quantified the latter.27 Scores are weighted 
according to the number of different chronic 
diseases under treatment and the severity of the 

diseases. The CDS has been found to predict 
subsequent mortality and hospitalization rates. 
Because health status at index date was the 
variable most likely to influence the physician’s 
prescription, dispensing data from the year before 
the index date were used for the calculation. 
Based on the distribution of the scores, four 
categories were defined: 0, 1-4, 5-9, 10+. Other 
potential confounders included: prescriber’s 
specialty (specialist versus general practitioner), 
and period of the year (January-June, July-
September, October-December). 
 
Time windows 
Two time windows were used to assess the 
prevalence of risk factors. When diagnosis 
recorded in the medical database was used to 
identify the presence of comorbid illness, it was 
assessed over a period of one year prior to index 
date because patients are not expected to consult 
their physician every month especially if the 
condition is chronic and asymptomatic (e.g. 
hypertension). On the other hand, when 
prescriptions were used as evidence of a 
comorbid illness, active prescriptions were sought 
in order to ensure that the illness was still 
ongoing. An active prescription was defined as 
either a date of dispensing within 30 days prior to 
index date, or a date of dispensing prior to the 30-
day cut-off but with a prescribed duration 
overlapping  the time window. 
 
Statistical analysis 
Standard descriptive statistics were performed to 
compare the characteristics of the patients who 
received celecoxib, rofecoxib, low-dose non-
selective NSAIDs, and full-dose non-selective 
NSAIDs. Since all study variables were 
categorical, chi-square tests were conducted to 
assess heterogeneity of the distribution of the 
study population into the various categories. The 
strength of association between a given contra-
indication for non-selective NSAID use or patient  
characteristic and the probability of receiving 
celecoxib or rofecoxib were assessed through 
multivariate logistic regression, controlling for all 
independent variables simultaneously.  
 The reference category was the prescription 
of low-dose non-selective NSAIDs since it is 
recommended for high-risk patients in the 1996 
guidelines. All data were analyzed using the SAS 
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statistical package (SAS 6.12 and 8.0 for 
Windows, SAS Institute Inc., Cary, NC, USA). 
The level of statistical significance was set at 0.05 
and the statistical uncertainty of the estimates was 
assessed by 95% confidence intervals. 
 

RESULTS 
 

After applying the eligibility criteria, 42,422 
users of celecoxib, 25,674 users of rofecoxib, and 
12,418 users of non-selective NSAIDs were  

included in the study. Compared to COX-2 
inhibitors, a greater number of patients in the 
non-selective NSAIDs group were excluded 
because they were using ASA only. Non-
selective NSAID users were subsequently 
categorized into users of full-dose (n=9,673) and 
low-dose (n=2,745). For each class of products, 
the frequency estimates of the number of 
different NSAIDs, including low dose ASA, used 
in the year prior to the index date are reported in 
Table 2.   

 
 

 

TABLE  2   History of non-selective non-steroidal anti-inflammatory drug use (including low dose ASA) 
 

Number of  
NSAID 

dispensings in 
the year before 

Non-selective NSAIDs 
Low dose 

 
 

(% users) 
(n=2,745) 

Non-selective NSAIDs 
Anti-inflammatory dose 

 
 

(% users) 
(n=9,673) 

Celecoxib 
 
 
 

(% users) 
(n=42,422) 

Rofecoxib 
 
 
 

(% users) 
(n=25,674) 

 
Patients with prior use of gastroprotective agents*   

 (n=581) (n=1,157) (n=12,706) (n=6,240) 

0 94 (16.2) 380 (32.8) 5,373 (42.3)     3,214 (51.1) 
1 400  (68.9) 560 (48.4) 5,222 (41.1) 2,352 (37.7) 
2+ 87 (15.0) 217 (18.8) 2,111 (16.6)    674 (10.8) 
     
 
Patients with no prior use of  gastroprotective agents   

    (n=2 164)     (n=8 516) (n=29,716) (n=19,434) 

0 492 (22.7) 5,274 (61.9) 16,978 (57.1) 12,522 (64.4) 
1 1,473 (68.0) 2,662 (31.3) 9,990 (33.6) 5,804 (29.9) 

 2+  199 (9.2)    580 (6.8) 2,748 (9.3) 1,108 (5.7) 

p<0.001 
* Assessed through dispensings during the year prior to index date 
 
Chi-square statistics were used to compare the 
distribution of past NSAID use across the various 
NSAID classes. Patients were stratified according 
to prior use of gastroprotective agents since it was 
hypothesized that history of gastropathy would 
likely modify the observed distribution.  For 
patients with no evidence of history of 
gastropathy, as shown by the absence of 
dispensings of gastroprotective agents, previous 
experience with NSAIDs was more frequent 
among users of low-dose non-selective NSAIDs 
than among users of the other classes of products.   

Surprisingly, similar trends were found for 
patients with a history of gastropathy. For all 
NSAID classes, multiple NSAID use during the 
year prior to index date was more frequent among 
patients with no evidence of history of 
gastropathy. Past use of gastroprotective agents 
was further categorized into patients who were 
still using these drugs at the index date and those 
who only used them in the past (31 to 365 days 
prior to index date). The proportion of patients 
who were still using gastroprotective agents at 
index date was: 5.7% for patients who received
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full-dose non-selective NSAIDs, 11.8% for low-
dose non-selective NSAIDs, 16.1% of celecoxib, 
and 12.6% of rofecoxib. The proportion of past 
use only of gastroprotective agents was: 5.8% for 
full-dose non-selective NSAIDs, 9.0% of low-
dose non-selective NSAIDs, 13.0% of users of 
celecoxib, and 10.9% of users of rofecoxib 

(p<.001 for heterogeneity of distribution). These 
results show that prescribers do not seem 
comfortable using an NSAID that is not a COX-2 
inhibitor if the patient is or had been on a 
gastroprotective agent. Results from the bivariate 
analyses on the prevalence of risk factors for 
NSAID-toxicity are presented in Tables 3 and 4.  

 
 
TABLE  3    Prevalence of characteristics and concomitant medications that are risk factors for 
nonsteroidal anti-inflammatory drugs (NSAID)-toxicity   

 
 
 

Non-selective NSAIDs (% users) 
Low Dose        Anti-inflammatory 

                 dose 

Celecoxib (% users) Rofecoxib (% users) P  Value 

  
 

(n=9,673) 

 
 

(n=2,745) 

 
 

(n=42,422) 

 
 

(n=25,674) 

 

 
Age 18-54 

 
 420 (15.3) 

 
5,480 (56.7) 

 
  8,543 (20.2) 

 
 7,317 (28.5) 

 

Age 55-74 1,045 (38.1) 2,968 (30.7) 19,663 (46.4) 11,209 (43.7)  
Age 75+ 1,280 (46.6) 1,225 (12.7) 14,216 (33.5)  7,148 (27.8) < 0.001 
Male  1,236 (45.0) 4,300 (44.5) 13,843 (32.6)  8,858 (34.5) < 0.001 
Lower income     271   (9.9) 1,564 (16.2)   4,614 (10.9)  2,935 (11.4) < 0.001 
      
CDS 
0 

 
  649 (23.6) 

 
5,223 (54.0) 

 
11,690 (27.6) 

 
8,689 (33.8) 

 

1-4 1,006 (36.7) 2,463 (25.5) 14,248 (33.6) 8,381 (32.6)  
5-10    826 (30.1) 1,606 (16.6) 13,121 (28.6) 6,510 (25.4)  
10+ 264 (9.6)   381 (3.9)   4,363 (10.3) 2,094  (8.2) < 0.001 
Specialist   438 (16.0) 1,267 (13.1)   6,224 (14.7) 3,023 (11.8) < 0.001 
Prior use of 
gastroprotective 
agents 
 

  581 (21.2) 1,157 (12.0)  12,706 (30.0) 6,240 (24.3) < 0.001 

Concomitant use  
 

     

Diuretics 717 (26.1) 991 (10.3) 9,153 (21.6) 4,760 (18.4) < 0.001 
ACE inhibitors 267 (9.7) 394 (4.1) 3,051 (7.2) 1,838 (7.2) < 0.001 
Anticoagulant   30 (1.1)    83 (0.9) 1,061 (2.5)    594 (2.3) < 0.001 
Corticosteroid 170 (6.2) 491 (5.1) 3,801 (9.0) 1,897 (7.4) < 0.001 
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TABLE 4    Prevalence of co-morbid illnesses that are risk factors for non-selective non-steroidal  
anti-inflammatory drugs (NSAID)-toxicity 
 
 Non Selective NSAIDS 

(% users) 
Celecoxib 
(% users) 

Rofecoxib 
(% users) 

P Value 

 Low Dose 
 
 

(n=2,745) 

Anti-Inflammatory 
Dose 

 
( n=9,673) 

 
 
 

( n= 42,422) 

 
 
 

( n=25,674) 

 
 
 

Hypertension      
- Prescription* 974 (35.5) 1,354 (14.0) 11,624 (27.4) 6,341 (24.7) < 0.001 
- Diagnosis** 834 (30.4) 1,199 (12.4) 10,521 (24.8) 4,288 (16.7) < 0.001 
Diabetes      
- Prescription 373 (13.6) 484 (5.0) 4,073 (9.6) 2,080 (8.1) < 0.001 
- Diagnosis 329 (12.0) 454 (4.8) 3,818 (9.0) 1,540 (6.0) < 0.001 
Nephrosclerosis 5 (0.18) 6 (0.06) 38 (0.09) 8 (0.03) 0.005 
Hypertensive heart  2 (0.07) 1 (0.01) 8 (0.02) 5 (0.02) 0.28 
Glomerulonephritis 3 (0.11) 6 (0.06) 25 (0.06) 10 (0.04) 0.41 
Chronic renal failure 28 (0.95) 22 (0.23) 174 (0.41) 59 (0.23) < 0.001 
Chronic hepatitis 1 (0.04) 4 (0.04) 8 (0.02) 5 (0.02) 0.59 
Congestive heart 
failure 

5 (0.18) 11 (0.11) 55 (0.13) 18 (0.07) 0.10 

* Based on concomitant dispensing as evidence of illness 
** Diagnosis as it appears in the medical services database (ICD-9 category) during the previous year 
 
P-values are derived from the chi-square statistics 
that were used to assess the difference in the 
proportion of patients with the risk factor across 
NSAID classes. The prevalence of all contra-
indications for non-selective NSAIDs use was 
lower among users of full-dose non-selective 
NSAIDs than users of low-dose NSAIDs: age 75+ 
(12.7% versus 46.6%), history of gastroprotective 
agent use (12.0% versus 21.2%), concomitant use 
of corticosteroids (5.1% versus 6.2%), 
anticoagulants (0.9% versus 1.1%), diuretics 
(10.3% versus 26.1%), and ACE inhibitors (4.1% 
versus 9.7%). All differences were statistically 
significant (p<.001). 

However, the channeling of patients towards 
COX-2 inhibitors or low-dose NSAIDs differed 
according to the contra-indications for non-
selective NSAIDs use. Emerging from the tables 
is the observation of prescription channeling 
towards COX-2 inhibitors for patients with a 
history of gastroprotective agent use. The 
prevalence of age 75+, hypertension, diabetes, 
concomitant use of diuretics or ACE inhibitors 
was higher among low-dose non-selective NSAID 
users than users of COX-2 inhibitors and users of 
full-dose non-selective NSAIDs.  

 
Differences across NSAID classes were 

statistically significant for all risk factors 
(p<.0001). Conversely, the prevalence of risk 
factors for NSAID-gastropathy, such as history of 
apparent gastropathy, (which included 
gastroprotective agents as a surrogate), 
concomitant use of anticoagulants or 
corticosteroids, was significantly greater among 
COX-2 inhibitors users than low-dose non-
selective NSAID users. For the majority of risk 
factors examined, the prevalence estimates were 
significantly greater for celecoxib than for 
rofecoxib. It should nevertheless be noted that 
full-dose non-selective NSAIDs are still 
prescribed to patients who have one of the risk 
factors. For example, as shown in Table 3, 10.3% 
of patients who used full-dose non-selective 
NSAIDs were using diuretics concomitantly, and 
5.1% were using corticosteroids. 
 Prescription channeling also occurred for 
other patient characteristics that are not contra-
indications but could act as potential confounders. 
The prevalence of males was lower among COX-
2 inhibitor users than among non-selective 
NSAID users (32.6% for celecoxib, 34.5% for 
rofecoxib, 45.0% for low-dose non-selective 
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NSAIDs, and 44.5% for full dosages of non-
selective NSAIDs). The prevalence of low income 
patients was lower among COX-2 inhibitor users 
than full-dose of non-selective NSAIDs users 
(10.9% for celecoxib, 11.4% for rofecoxib, 16.2% 
for full-dose of non-selective NSAIDs), but not of 
low-dose non-selective NSAIDs (9.9%). The 
prevalence of high chronic disease scores 

(CDS10+) was lowest among users of non-
selective NSAIDs at full-dose, and highest among 
celecoxib users (10.3% for celecoxib, 8.2% for 
rofecoxib, 3.9% for full-dose of non-selective 
NSAIDs, 9.6% for low-dose of non-selective 
NSAIDs).Results from the multivariate logistic 
regression analysis are reported in Table 5.   

 
TABLE  5     Results from multivariate logistic regression analysis on the association between patient 
characteristics and the prescription of celecoxib, rofecoxib, anti-inflammatory doses of non-selective 
NSAIDs, relative to low-dose NSAIDs; Adjusted odds ratio (95% CI). 
 

 Celecoxib 
 

(n=42,422) 

Rofecoxib 
 

(n=25,674) 

Non-selective NSAIDs 
Anti inflammatory doses 

(n=9,673) 
Age 18-54 
Age 55-74 

Reference 
1.11 (0.98- 1.26) 

Reference 
0.86 (0.76- 0.99) 

Reference 
0.36 (0.32-0.42) 

Age 75+ 0.64 (0.56-0.72) 0.48 (0.43- 0.56) 0.14 (0.12- 0.17) 

    
Gender (male) 0.60 (0.55- 0.65) 0.63 (0.58- 0.69) 0.94 (0.85- 1.04) 
Income (lower) 0.87 (0.76- 0.99) 0.79 (0.68- 0.92) 0.93 (0.79- 1.08) 

CDS 0  
CDS 1-4 

Reference 
0.88 (0.78-0.99) 

Reference 
0.91 (0.80-1.03) 

Reference 
0.71 (0.62-0.82) 

CDS 5-9 1.18 (1.01-1.38) 1.11 (0.93-1.31) 0.84 (0.69-1.01) 
CDS 10 + 1.29 (1.03-1.54) 1.21 (0.94-1.54) 0.84 (0.63-1.13) 
    
General Practitioner 
Specialist 

Reference 
0.89 (0.80-0.99) 

Reference 
0.78 (0.70-0.89) 

Reference 
0.90 (0.79-1.03) 

    

History of gastropathy 1.73 (1.56-1.91) 1.49 (1.33-1.66) 0.94 (0.83-1.07) 
Hypertension 0.83 (0.75-0.92) 0.87 (0.77-0.97) 0.76 (0.66-0.87) 
Diabetes 0.78 (0.69-0.88) 0.73 (0.64-0.84) 0.72 (0.61-0.84) 
Diuretics 0.72 (0.63-0.82) 0.77 (0.66-0.89) 0.81 (0.68-0.96) 
ACE inhibitors 0.96 (0.83-1.12) 1.05 (0.89-1.24) 1.02 (0.84-1.25) 
Anticoagulants 1.95 (1.34-2.83) 1.87 (1.26-2.77) 1.62 (1.03-2.55) 
Corticosteroids 1.29 (1.08-1.54) 1.23 (1.01-1.49) 1.23 (0.98-1.54) 

Prior NSAID use 
 [0]    
 [1] 

 
Reference 

0.21 (0.20-0.23) 

 
Reference 

0.31 (0.27-0.37) 

 
Reference 

0.39 (0.34-0.43) 
 [2+] 0.42 (0.36-0.49) 0.20 (0.18-0.23) 0.77 (0.64-0.92) 
    
Acetaminophen 2.04 (1.84-2.25) 1.75 (1.57-1.96) 1.19 (1.05-1.34) 

* Using low-dose non-selective NSAIDs as the reference category 
   Adjusted for year quarter and all other variables included in the table. 

 
 
It was found that age was by far the most 
important confounder, and many prevalence 
differences observed in the bivariate analyses 

were not significant in the multivariate model.   
Low-dose non-selective NSAIDs were more 
likely to be prescribed than COX-2 inhibitors for 
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patients in the older age groups, men, lower 
income, patients with hypertension, diabetes, or 
concomitant use of diuretics. The concomitant use 
of ACE inhibitors had no apparent effect on 
prescription practices. Conversely, history of 
apparent gastropathy, concomitant use of 
corticosteroids or anticoagulants, which are risk 
factors for upper gastrointestinal bleeding, were 
significantly associated with the prescription of 
COX-2 inhibitors, whether it was celecoxib or 
rofecoxib. When age was taken into account, the 
chronic disease score decreased the probability of 
being prescribed full-dose of non-selective 
NSAIDs, but did not influence the prescription of 
COX-2 inhibitors over low-dose non-selective 
NSAIDs.  Adjusting for history of apparent 
gastropathy, patients with previous experience 
with NSAIDs were more likely to receive low-
dose non-selective NSAIDs than any other 
classes. Conversely, patients with prior use of 
acetaminophen were more likely to receive COX-
2 inhibitors than low-dose non-selective NSAIDs. 
 

DISCUSSION 
 
This study has underlined the importance of 
distinguishing between low-dose and full-dose of 
non-selective NSAIDs when assessing 
prescription channeling. It was clear that patients 
at risk for NSAID-toxicity were either prescribed 
low-dose non-selective NSAIDs, as recommended 
in the guidelines, or COX-2 inhibitors. However, 
the patterns of channeling differed across classes. 
Risk factors for NSAID-gastropathy, such as 
history of apparent gastropathy or concomitant 
use of anticoagulants or corticosteroids, were 
associated with the prescription of COX-2 
inhibitors. On the other hand, risk factors for renal 
adverse effects such as concomitant use of 
diuretics were associated with the prescription of 
low-dose non-selective NSAIDs. Concomitant use 
of ACE inhibitors did not have a significant effect 
on prescription practices. Such findings must 
nevertheless be interpreted with caution because 
the indications for the prescription of low-dose 
non-selective NSAIDs were not known.  
 It is important to underscore that these 
findings are probably generalizable only to the 
year 2000 for two reasons. First, the study year 
corresponds to the period of introduction in the 
formulary of the COX-2 inhibitors. Now that a 

longer experience with the use of these drugs in 
real-life setting has been gained, one would expect 
that the prescribing practices, and the resulting 
patterns of dispensings, have also evolved. 
Second, a new Consensus was published in the 
fall of 2000. Although the content and guidelines 
are somewhat similar to the first Consensus in 
terms of contra-indications, more physicians 
probably became aware of the guidelines because 
they have been “exposed” to two published sets of 
guidelines as opposed to one at the time the study 
was conducted. 

Comparisons of celecoxib and rofecoxib 
users indicate that the channeling patterns did not 
significantly differ in the multivariate model when 
age was taken into account. The multivariate 
regression analysis demonstrated that patients 
who had comorbid illnesses that were risk factors 
for NSAID-toxicity, such as hypertension, were 
more likely to be prescribed low-dose non-
selective NSAIDs than COX-2 inhibitors. This 
highlights the potential relationship between the 
study timing and the early availability of COX-2 
inhibitors on the market place coupled with 
evolving arthritis treatment guidelines. The lack 
of clinical experience with a new molecule may 
lead initially to more careful prescribing.  A new 
study using a more contemporary data set might 
be able to validate this relationship. Nevertheless, 
these preliminary findings indicate that a number 
of subjects treated with full-doses non-selective 
NSAIDs would have qualified for treatment with 
either COX-2 inhibitors or low-dose NSAIDs, 
based upon their risk profile. 

Overall, 55% of the patients had not used 
non-selective NSAIDs previously.  Such findings 
may partly be attributed to the time window that 
was used. Past use was assessed during the year 
before the index date. However, there may have 
been patients who had tried non-selective NSAIDs 
beyond the one year and remained untreated or 
poorly treated until the introduction of COX-2 
inhibitors. The one-year time window for the 
assessment of prior NSAID use might not have 
been sufficient to delineate this trend. Another 
reason may have been the absence of data on OTC 
low-dose NSAIDs. Exclusive users of such 
products could not have been sampled from the 
database since they had to receive at least one 
prescribed NSAID to be in the database. It is true 
that some patients may have tried an OTC which 
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did not work, and subsequently received a 
prescribed NSAID at a higher dosage, or a coxib. 
This would lead to an under-estimation of history 
of NSAID use, which would result in an over-
estimation of first-time use. It is not possible to 
predict from the database whether it would have 
been similar or different across product classes. 

Finally, the reliability of the markers used for 
the assessment of comorbid illness greatly 
depends on their sensitivity and specificity for the 
underlying indication.  Although their positive 
predictive value has not been evaluated in this 
study, it is expected that the dispensing of insulin 
or oral hypoglycemic agents is a very reliable 
indicator of diabetes. Hypertension, however, is 
more problematic given that drugs other than 
antihypertensives can be prescribed to treat this 
condition, such as diuretics. For this reason, 
diagnosis was also used as evidence of 
hypertension. The use of gastroprotective agents 
as a surrogate for gastropathy would also include 
patients with isolated gastro-esophageal reflux 
disease, which may not be a risk factor for NSAID 
gastropathy. 

This study has shown that during the first 
year of use of the COX-2 inhibitors on the Quebec 
formulary, low-dose non-selective NSAIDs were 
still prescribed more frequently to older patients, 
and in the presence of selected contra-indications.  
This study has shown that patients with risk 
factors for NSAID-gastropathy were channeled 
towards COX-2 inhibitors, while those with risk 
factors for other adverse events, such as renal 
effects, were prescribed low-dose non-selective 
NSAIDs, in accordance with the prescription 
guidelines. COX-2 inhibitors were predominantly 
prescribed to patients at risk of gastropathy based 
on the use of gastroprotective agents. Over time, 
more data have been published on the safety of 
COX-2 inhibitors in a real-life setting, and 
consequently prescription channeling may have 
evolved.  The monitoring of prescription practices 
relative to evidence-based guidelines is a priority 
in the post-marketing setting to ensure optimal 
therapy. 
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