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ABSTRACT

Background: In Canada, access to clopidogrel is restricted
by most provincial drug insurance plans in order to contain
costs. Until April 2007, the Régie de I'assurance maladie du
Québec (RAMQ) Prescription Drug Insurance Plan reviewed
special access forms before approving reimbursement for
clopidogrel prescriptions. We investigated the impact of this
restrictive process on patient’s filling of prescriptions and on
all-cause mortality following coronary stenting.

Methods: We analyzed prescriptions filled and all-cause mortal-
ity in the year following a percutaneous coronary intervention
among patients who underwent stent implantation between
January 2000 and September 2004. We obtained administrative
data from the RAMQ databases. We included patients who filled
at least 1 prescription for a nonrestricted cardiovascular drug
after hospital discharge. We used Cox proportional models to
compare mortality rates as a function of delayed or absent out-
patient clopidogrel therapy.

Results: Of 13 663 patients, 1571 (11.5%) did not fill any
clopidogrel prescription despite filling at least 1 non-
restricted cardiovascular drug prescription after a percuta-
neous coronary intervention, and 1174 (8.6%) patients filled
their clopidogrel prescription with a delay of at least 1 day
(median delay 5 days) after filling the nonrestricted cardio-
vascular drug prescription. After controlling for pertinent co-
variables, not filling a clopidogrel prescription (hazard ratio
[HR] 1.70, 95% confidence interval [CI] 1.35—2.15) and fill-
ing with a delay (HR 1.34, 95% CI 1.01—1.80) were associated
with a significant increase in all-cause mortality.

Interpretation: Restricted access to clopidogrel was associ-
ated with about 20% of patients either not receiving clopido-
grel or receiving therapy after a delay. Delay or absence of
clopidogrel therapy increased the risk of all-cause mortality
after percutaneous coronary intervention with stenting.

Une version francaise de ce résumé est disponible a ’adresse
www.cmaj.ca/cgi/content/full/178/4/413/DCr
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espite the positive dose-response relation between
the level of health insurance coverage for preventive
care and the recommended preventive services re-
ceived, an increasing number of private and public drug plans
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are using preferred drug lists or preauthorization programs
or both for cost-containment purposes." The use of these lists
may negatively impact health care outcomes.” In the Régie de
Passurance maladie du Québec (RAMQ) Prescription Drug
Insurance Plan, 158 drugs are reimbursed through a prior au-
thorization process.? One of these restricted drugs is clopido-
grel, a thienopyridine antiplatelet agent that reduces the risk
of thrombosis following coronary stenting, a complication
that often results in death.* The benefits of thienopyridine
therapy in conjunction with acetylsalicylic acid for this indica-
tion are based on solid evidence.”™ Furthermore, clopidogrel
reduces atherothrombotic and other major clinical events in
the year following percutaneous coronary intervention with
stent implantation.">** To be effective, timely antiplatelet
therapy is critical.*

Before April 2007, physicians had to complete and fax a
special authorization form to RAMQ for approval of clopido-
grel therapy. In this pharmacoepidemiologic study, we evalu-
ated the effects of this authorization process on clopidogrel
prescription filling and all-cause mortality among patients
who underwent coronary stenting.

Methods

Data sources

We combined information from 3 RAMQ databases. Infor-
mation on each outpatient drug claim was obtained from the
drug claims database. This database has been validated***
and has been used in other studies.**** From the medical
services database we obtained data on physician visits; Inter-
national Classification of Diseases (ninth revision, clinical
modification [ICD-9-CM]) diagnosis codes; procedures per-
formed;" the date of each visit; and information about the
site of service. We obtained patient sex, date of birth, type of
coverage and the date of death for deceased patients from the
demographics database. Each patient’s socioeconomic status
was assumed based on their maximum monthly copayment,
which ranged from $o (patients on social security with severe
employment constraints) to $73.42 based on family income.

From the Pharmacoeconomics and Pharmacoepidemiology Unit (Sheehy,
LeLorier, Rinfret), Centre Hospitalier de I’Université de Montréal Research
Centre, and the Division of Cardiology (Rinfret), Department of Medicine,
Centre Hospitalier de I’Université de Montréal, Université de Montréal,
Montréal, Que.
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Patient records were linked across the databases by use of
unique health insurance numbers, which are encrypted to
protect confidentiality.

Patient population

RAMQ provided a random sample of 39% (to further protect
patient confidentiality) of the 47 362 patients who underwent
a percutaneous coronary intervention with stenting between
Jan. 1, 2000, and Sept. 30, 2004. To be included in the final
analysis, patients had to have filled at least 1 prescription for a
nonrestricted cardiovascular drug (e.g., acetylsalicylic acid,
warfarin, oral antidiabetic, antihypertensive or lipid-
modifying drug) during the year following the percutaneous
coronary intervention. We excluded patients who, in the year
before the procedure, had filled a prescription for clopidogrel
or did not have RAMQ drug-plan coverage. We also excluded
patients whose RAMQ drug coverage ended within the month
after the percutaneous coronary intervention.

Primary outcome

Considering the life-threatening consequences of stent
thrombosis,** the long-term favourable effect of clopidogrel
on cardiovascular outcomes®™* and the lack of incentives for
physicians to include diagnostic information on RAMQ ad-
ministrative claims (and the potential for misclassification),
we used all-cause mortality as our primary outcome.

Variables

To measure the impact of the special authorization process
on timely patient access to clopidogrel, we hypothesized that
if there was no special authorization process, patients would
fill their prescriptions for clopidogrel and nonrestricted car-
diovascular drugs at the same time. Thus, we assumed that
whenever a claim for a nonrestricted cardiovascular drug was
claimed first followed by a later claim for clopidogrel, the
delay between the 2 claims was because of the authorization
process. Furthermore, if clopidogrel was not claimed after
the nonrestricted cardiovascular drug, we assumed that this
was also because of the authorization process.

We divided the patients into 3 groups; those with no delay
between their first nonrestricted cardiovascular drug claim
and first clopidogrel claim, those with at least a 1-day delay
between claims, and those who did not fill a clopidogrel pre-
scription after stenting despite having a nonrestricted cardio-
vascular drug claim. We collected patient’s data from the
RAMQ databases during the period following discharge up to
1 year or until they became ineligible for the RAMQ Prescrip-
tion Drug Insurance Plan coverage (at which point they were
excluded from subsequent follow-up) or until they died,
whichever came first.

Statistical analysis

The index date was defined as the date of discharge from hos-
pital following a percutaneous coronary intervention. The date
on which the first nonrestricted cardiovascular drug prescrip-
tion was filled was identified for each patient. We calculated
the difference in days between the date of discharge and the
date on which the first nonrestricted cardiovascular drug pre-
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scription was filled. For patients who filled a clopidogrel pre-
scription, we calculated the number of days between when the
patient’s first prescription for a nonrestricted cardiovascular
drug was filled and when the clopidogrel prescription was
filled. To assess comorbidity, we calculated a chronic disease
score based on drug use in the year before the percutaneous
coronary intervention.*® We determined exposure to clopido-
grel by calculating the percentage of days the patient received
clopidogrel therapy in the 1 year following discharge. This
method also accounted for adherence and duration of treat-
ment.”** We also assessed adherence to nonrestricted cardio-
vascular drugs by calculating the percentage of days on the
same drug class during the follow-up period. Discrete data are
presented as percentage, and continuous data are presented as
mean (standard deviation [SD]) and median (25th—75th per-
centile) when nonnormally distributed. Because of the large
sample size, we did not compare baseline data.

We used a cohort study design for our analyses. We gener-
ated unadjusted Kaplan—Meier curves for the 3 groups and
compared survival using a log-rank test. We used a Cox pro-
portional hazards model to compare the risk of mortality as a
function of delayed or absent clopidogrel therapy compared
with nondelayed clopidogrel therapy, after adjustment for im-
portant measured covariables by use of a stepwise selection
process. A significance level of 0.25 was used to allow a vari-
able into the model and o.10 was used to allow a variable to
stay in the model. Using the same modelling methods, we per-
formed a sensitivity analysis by mortality among patients with
delayed or no clopidogrel therapy and those who received
clopidogrel with no delay. Adjusted associations were meas-
ured with hazard ratios (HR) and corresponding 95% confi-
dence intervals (CI). A HR greater than 1 indicates an increase
in the risk of death. Finally, we assessed the impact of delayed
or absent clopidogrel therapy by comparing data from patients
who underwent a percutaneous coronary intervention before
December 2002 (no drug-eluting stents available) to those
who underwent percutaneous coronary intervention after De-
cember 2002 (drug-eluting stents used more often).

Results

Study population

We identified 18 471 patients who underwent coronary stent-
ing between January 2000 and September 2004. Of these,
13 663 patients met our selection criteria (Figure 1).

Clopidogrel use during follow-up

For 2745 (20.1%) patients, there was a delay to initiate or an ab-
sence of outpatient clopidogrel therapy. A total of 1565 (11.5%)
patients did not fill a clopidogrel prescription after stenting.
For 1180 (8.6%) patients, the clopidogrel prescription was
filled with a delay of at least 1 day after the nonrestricted cardio-
vascular drug prescription was filled. Among these patients,
the median delay to fill the clopidogrel prescription was 5 days
(25th—75th percentile 2-19 days). Sixty-one percent of patients
filled their clopidogrel prescription within 7 days, 11% filled
their prescription within 8-14 days and 28% filled their pre-
scription after more than 14 days. The remaining 10 918
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(79.9%) patients filled their prescriptions for clopidogrel and
nonrestricted cardiovascular drugs at the same time.

Demographics and use of resources and drugs

The demographic characteristics and initial hospital admis-
sion data for patients of the 3 groups (filled a clopidogrel pre-
scription without a delay, filled a clopidogrel prescription
with a delay, did not fill a clopidogrel prescription) are shown
in Table 1. Most patients (63%) were male, and the median
age was 70 years. This was similar across the 3 patient
groups. The majority of the patients were in the highest
monthly copayment stratum. The chronic disease scores were
similar among the 3 groups. We observed a longer hospital
stay among patients who did not fill any clopidogrel prescrip-
tions after discharge.

The rates of health care resource use in the year before the
percutaneous coronary intervention are presented in Table 2
and were similar among the 3 groups. Table 3 presents infor-
mation on drug use. The delay in filling prescriptions for non-
restricted cardiovascular drugs after dis-
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tality than patients without a delay (adjusted HR 1.35, 95%
CI 1.01-1.80). Patients who did not fill a clopidogrel prescrip-
tion had a greater adjusted risk of mortality (adjusted
HR 1.70, 95% CI 1.35-2.15) (Figure 3, Appendix 1, available
online at www.cmaj.ca/cgi/content/full/178/4/413/DC2).

In the sensitivity analysis (patients with delayed or no
clopidogrel therapy were grouped), the effect of suboptimal
clopidogrel therapy after a percutaneous coronary interven-
tion was associated with a 55% increase in the risk of death
(adjusted HR 1.55, 95% CI 1.27-1.89).

Finally, restricting our analysis to include only patients
who received a bare-metal stent (prior to December 2002) did
not affect the direction of our findings (data not shown).

Interpretation
We examined the impact of restrictive access to clopidogrel an-

tiplatelet therapy on prescription filling and all-cause mortality
after percutaneous coronary intervention with stenting. In our

charge was similar among the groups,

although the delay was slightly longer
among patients who never filled a clo-
pidogrel prescription. Overall, 75% of pa-

Patients who underwent percutaneous coronary
intervention with stenting in Quebec between
January 2000 and September 2004

tients filled their prescription for nonre-
stricted cardiovascular drugs within 1 day
of discharge. Compared with patients
who either had delayed or no outpatient
clopidogrel therapy, patients who had no

delay were prescribed clopidogrel and
nonrestricted cardiovascular drugs more

often by the cardiologist who performed
the percutaneous intervention or by an-
other cardiologist. Exposure to clopido-
grel during the follow-up period among
patients who filled their clopidogrel pre-

scription was similar among the 3
groups. Drug adherence to nonrestricted

cardiovascular drug therapy was high
(> 75%) in all 3 groups.

Univariable analysis

n =47 362
Y
Random sample of 39% of patients provided by RAMQ
n=18471

Excluded:

« Patients with a claim for clopidogrel in the
year prior to stenting n = 981

Y
Patients with no prior clopidogrel claim
n= 17 490

Excluded:

« Patients with < 1 year of complete public drug plan
coverage prior to percutaneous coronary
intervention or < 30 days of coverage after

v discharge n = 3040

At 1-year follow-up, 476 (3.5%) patients
had died. The crude difference in mortal-
ity between the 3 groups was statistically
significant: 2.9% for those without a de-

Patients who had complete
RAMQ drug plan coverage

lay, 4.5% for those with a delay and 6.9%
for those who did not receive clopidogrel
(log-rank test: p < 0.001) (Figure 2).

n =14 420
Excluded
« Patients without a nonrestricted
cardiovascular drug claim in the year following
hospital discharge n =757
\ 4

Multivariable adjusted analyses

After we adjusted for the potential con-
founding covariables listed in Table 1,
Table 2 and Table 3, we found that pa-

Patients who filled at least 1 prescription
for a nonrestricted cardiovascular drug in
the year following discharge

n=13663

tients who filled a clopidogrel prescrip-

tion with a delay of at least 1 day after fill-
ing a nonrestricted cardiovascular drug

o . . adie du Québec.
prescription were at a higher risk of mor- R

Figure 1: Selection of the study population. Note: RAMQ = Régie de I’assurance mal-
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study, about 20% of patients who were discharged after stent-
ing had either delayed (8.6%) or no (11.5%) clopidogrel ther-
apy, despite filling a prescription for a nonrestricted cardiovas-
cular drug in the 1-year period after the intervention. Delaying
clopidogrel therapy by at least 1 day increased the risk of all-
cause mortality by 34%, and the absence of outpatient clopido-
grel therapy was associated with a 70% increase in the risk of
mortality, after adjustment for covariables. From a population-
health perspective, the adjusted 55% increase in mortality risk
with delayed or absent clopidogrel therapy corresponds to an
attributable risk of death of 1.6% (2.9% X [1.55-1]). In our
study, 20.1% of patients had delayed or absent clopidogrel
therapy. This results in a population attributable risk of 0.32%,
which is the proportion of patients who died likely because of
the restrictive approval process. Each year in Quebec, about
15 ooo patients undergo stent implantation; thus, we estimate
that about 50 deaths could have been avoided each year if ac-
cess to clopidogrel therapy would have been optimized earlier.

Although others have found that premature discontinua-
tion of clopidogrel is common early after implantation of a
drug-eluting stent and is associated with an increased risk of
mortality,** our study examined the adverse effects of delayed
or absent outpatient clopidogrel therapy on patient outcomes
after the implantation of any type of stent. Our conclusions
about the adverse role of the administrative process are in
agreement with another study in Alberta that examined the ef-
fects of 2 approval processes for clopidogrel (prior authoriza-
tion similar to that in Quebec up to April 2007 v. authorized
prescriber, in place since March 2002) by the Alberta Blue
Cross in a small cohort of 112 patients who underwent coro-
nary stenting.*” Patients treated during the authorized-
prescriber period were more likely to fill their prescription on
the day of discharge compared with patients for whom prior
authorization was required (54% v. 31%).* At the time of data
collection, up to 48 hours were required for authorization to
reach the pharmacy. Therefore, given that most patients were

Table 1: Demographic characteristics and hospital data for 13 663 patients who underwent percutaneous coronary intervention with

stenting between January 2000 and September 2004

Did not fill clopidogrel prescription;

Filled clopidogrel prescription; % of patients*

% of patients* With delay Without delay

Characteristic n = 1565 n=1180 n=10918
Male 62 64 63
Age, yr

< 64 28.0 34.3 32.5

64-73 33.3 38.2 32.3

>74 38.7 37.5 35.2
Median (25th-75th percentile), yr 70 (62-76) 69 (59-75) 69 (60-75)
Mean (SD), yr 68.2 (11.4) 67.1 (11.6) 67.1 (11.1)
Maximum monthly copayment,t Can$

0 3.7 7.9 5.9

16.66 7.2 10.2 27.9

47.51 27.4 28.4 8.3

73.42 61.7 53.5 57.9
Chronic disease score,t

<2 74.4 72.5 75.0

3-6 20.7 20.8 20.6

>7 4.9 6.8 4.3
Median (25th-75th percentile) 5 (1-7) 5(1-7) 4 (1-7)
Mean (SD) 4.6 (3.8) 4.8 (3.9) 4.5 (3.6)
Length of hospital stay for coronary
stent placement, d

<5 22.6 26.2 31.1

5-9 28.7 32.9 33.6

>10 48.7 40.9 35.3
Median (25th-75th percentile) 9 (5-17) 8 (4-13) 7 (4-12)
Mean (SD) 15.6 (21.2) 10.6 (10.8) 9.2 (9.0)

Note: SD = standard deviation.
*Unless otherwise specified.

tMaximum monthly copayment to the Régie de |’Assurance Maladie du Québec Prescription Drug Insurance Plan.

#Scores derived from Von Korff et al.” A higher score indicates increased disease.
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discharged the day following the intervention and that they  tients could not afford. We believe that the large number of
filled their nonrestricted cardiovascular drug prescriptions on patients who did not request a clopidogrel prescription later
the day of discharge or the next day, it is likely that some pa- on can be attributed to the fact that clopidogrel was not dis-
tients could only obtain their clopidogrel by paying the full ~ pensed the first time with the patient’s other medications.
cost of the prescription (about Can$g2), a cost that many pa- Therefore, applying a preauthorization process for clopidogrel

Table 2: Health care resources use in the year before percutaneous coronary intervention with stenting for 13 663 patients

Filled clopidogrel prescription

Did not fill clopidogrel

prescription With delay Without delay
Resource n= 1565 n=1180 n=10918
Family physicians, no. of visits
Median (25th-75th percentile) 4 (1-7) 4 (1-7) 4 (1-6)
Mean (SD) 4.6 (4.6) 4.8 (4.5) 4.5 (4.3)
Cardiologists, no. of visits
Median (25th-75th percentile) 0 (0-2) 0 (0-2) 0 (0-2)
Mean (SD) 1.1(1.9) 2.0 (4.4) 1.1 (1.8)
Other specialists, no. of visits
Median (25th-75th percentile) 3(1-7) 3(1-7) 3 (1-6)
Mean (SD) 6.2 (15.9) 6.3 (15.2) 5.6 (12.8)
No. of admissions to hospital
Median (25-75 percentile) 1(1-2) 1(1-1.5) 1(1-1)
Mean (SD) 1.3 (1.1) 1.2 (1.1) 1.1 (1.0)
No. of emergency room visits
Median (25-75 percentile) 1(1-2) 1(1-2) 1(1-2)
Mean (SD) 1.5 (1.5) 1.5 (.4) 1.4 (1.4)

Note: SD = standard deviation.

Table 3: Prescribing and use of clopidogrel and nonrestricted cardiovascular drugs for 13 663 patients who underwent percutaneous
coronary intervention with stenting between January 2000 and December 2004

Filled clopidogrel prescription

Did not fill clopidogrel

prescription With delay Without delay

Variable n= 1565 n=1180 n=10918
Delay in filling first prescription for a nonrestricted cardiovascular drug after
hospital discharge, d

Median (25th-75th percentile) 0 (0-1) 0 (0-1) 0 (0-1)

Mean (SD) 6.9 (26.0) 1.6 (6.7) 3.1 (9.9)
First nonrestricted cardiovascular drug claim filled within 24 hours of
discharge, % of patients 75 87 79
Clopidogrel exposure during follow-up, % of days with medication available (SD) 0 (0) 41.4 (40.0) 41.5 (38.2)
Clopidogrel or nonrestricted cardiovascular drug prescribed by a cardiologist, % 45 55 59
Clopidogrel or nonrestricted cardiovascular drug prescribed by the cardiologist
who performed the percutaneous coronary intervention, % of patients 9 10 15

Prescription for acetylsalicylic acid filled in the 1-year period after discharge
(at least 1 claim), % of patients 90 93 93

Adherence to nonrestricted cardiovascular drug therapy, % of days with
medication available

Median (25th-75th percentile) 91 (63-99) 93 (74-100) 96 (79-100)
Mean (SD) 76.9 (28.7) 81.7 (25.5) 83.8 (24.8)

Note: SD = standard deviation.
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0.98 —

0.96 —

0.94 —

Patient survival

No. at risk*

0.92

—— Clopidogrel prescription filled without delay
—=— Clopidogrel prescription filled with delay

No clopidogrel prescription filled

Log-rank p < 0.001

0.90

Clopidogrel without delay 10918

Clopidogrel with delay 1180
No clopidogrel 1 565
No. of deaths

Clopidogrel without delay 0
Clopidogrel with delay 0
No clopidogrel 0
Total no. of deaths

Clopidogrel without delay 0
Clopidogrel with delay 0
No clopidogrel 0

l I l I
120

I
180 2

T I
240 270

I I I
300 330 360

30 60 90 150 10
Survival after percutaneous coronary intervention, d

10 785 10018 9 255
1180 1082 1004
1565 1 440 1364

95 97 63 60

12 14 15 12

41 29 23 15

95 192 255 315

12 26 41 53

41 70 93 108

Figure 2: Survival curves for patients who underwent percutaneous coronary intervention with stenting between January
2000 and December 2004. Note: Cl = confidence interval. *No. at risk excludes patients who became ineligible for drug

coverage during the previous period of follow-up.

irrespective of the clinical indication was clearly inadequate
because these patients had no other drug alternative after
stenting. In our study, the health consequences of delaying or
not filling clopidogrel prescriptions were catastrophic. In
2003, the preauthorization for clopidogrel was recognized as a
potential risk by the Ontario Drug Benefit program when it fa-
cilitated access for proven indications, such as after receiving a
stent. Therefore, based on our findings in Quebec, hundreds
of lives in Ontario have likely been saved by this decision.

Our study, however, has several limitations. First, the cohort
of patients was from an administrative database, which does not
contain information about many important risk factors. As a re-
sult, we cannot exclude the possibility of residual confounding
in the association between suboptimal filling of clopidogrel pre-
scriptions and mortality. However, the prevalence of unmea-
sured clinical factors was unlikely to be different across the
study groups. It is also improbable that such factors account for
the important increase in mortality among patients without out-
patient clopidogrel therapy. Second, the groups were defined by
the authors rather than randomized, which gives rise to the po-
tential for immortal time bias, which refers to the artificially im-
proved survival among patients who fill prescriptions, because
it is impossible for them to have died before filling their pre-
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scription.”® We found that patients who never filled their clo-
pidogrel prescription filled their prescription for nonrestricted
cardiovascular drugs later than patients who filled the 2 pre-
scriptions at the same time. Immortal time bias should there-
fore have protected the patients who never filled a clopidogrel
prescription; however, we observed a strong association be-
tween no clopidogrel therapy and mortality. Patients with de-
layed clopidogrel therapy filled their nonrestricted cardiovascu-
lar drug prescriptions slightly earlier than patients with no
delay. Given that patients who filled the 2 prescriptions at the
same time did so slightly later, this potentially introduced im-
mortal time bias. However, the bias was also protective for pa-
tients in the delayed clopidogrel therapy group up to the time
that they filled their clopidogrel prescription. Nevertheless, we
observed a 34% increased risk of mortality. Although immortal
time bias could have played a role in a comparison between de-
layed clopidogrel therapy and no therapy, we did not analyze
this comparison. Moreover, when we pooled the patients with
delayed or no therapy, we still observed a 55% increase in mor-
tality with suboptimal clopidogrel use. Third, it is possible that
the suboptimal use of clopidogrel was because of reasons other
than the authorization process, such as patient- or physician-
related factors. However, lack of adherence is unlikely to explain
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Haz_ard rat]'o Decreased risk Increased risk
(95% confidence interval) of death  of death
Factor Crude Adjusted* “— —>
Clopidogrel prescription filled with delay 1.33 (1.00-1.76) 1.34 (1.01-1.80) — e
Clopidogrel prescription not filled 2.26 (1.83-2.79) 1.70 (1.35-2.15) —
Acetylsalycylic acid used during follow-up
(at least 1 claim v. no claim) 0.50 (0.38-0.65) 0.63 (0.48-0.82) ——
Adherence to nonrestricted cardiovascular drug ®
therapy, % of days with medication available 0.99 (0.99-0.99) 0.99 (0.99-0.99)t
Copayment status (per level of copayment,
maximum copayment as referent) 1.14 (1.04-1.26) 1.26 (1.12-1.41) ——
Chronic disease score (per incremental unit) 1.21 (1.18-1.25) 1.14 (1.11-1.18) [ 4
Male 1.04 (0.87-1.26) 1.50 (1.25-1.82) ——
Age (per each increment year) 1.07 (1.06-1.08) 1.06 (1.05-1.07) L4
Hospital length of stay for percutaneous 1.02 (1.02-1.02) 1.01 (1.01-1.02)t 3
coronary intervention (per each incremental day)
Number of other specialist visits 1.01 (1.01-1.02) 1.01 (1.01-1.01)F p
(per each increment visit)
Admission to hospital in the year before stent 1.03 (1.02-1.03) 1.01 (1.01-1.02)F »
implantation (per incremental day) I
0.0 1.0 2.0
Adjusted* hazard ratio (95% Cl)

Figure 3: Crude and adjusted risk of death among patients who underwent stent implantation between January 2000 and
September 2004. *Adjusted (forward stepwise selection) for sex; age; Régie de I'assurance maladie du Québec drug plan
maximum monthly copayment; chronic disease score; length of stay in hospital for stent implantation; no. of days in hos-
pital in the year before stent implantation; no. of visits to emergency room, family physician, cardiologist, other specialists
in the year before stent implantation; concomitant acetylsalicylic acid use; compliance to nonrestrictive cardiovascular
drugs and year of stent implantation. TDespite appearing to be nonsignificant, the adjusted hazard ratios for adherence to
nonrestricted cardiovascular drug therapy, hospital length of stay, number of other specialist visits and admission to hos-
pital in the year before stent implantation were each significant (95% Cl excluding 1).

the underuse of clopidogrel because all patients included in our
analysis adhered to their nonrestricted cardiovascular drug.
Given the well-known benefits of clopidogrel therapy after
stenting, we think that it is improbable that patients did not re-
ceive prescriptions for clopidogrel at discharge. Fourth, the sur-
vival curves did not show a difference in mortality between de-
layed clopidogrel therapy and no therapy within the first 4
months of follow-up. This might be surprising at first glance.
However, we can reasonably assume that the patients included
in our study received clopidogrel while in hospital. They all sur-
vived to the point of filling a nonrestricted cardiovascular drug
prescription, which is another potential reason for a later sep-
aration of the curves. Some immortal time bias could have been
in favour of the group who filled their clopidogrel prescriptions
with a delay; however, if such bias was present, it must have
been short, given that the delay to fill clopidogrel prescriptions
was much shorter than 4 months. Also, we only measured mor-
tality; thus, it is possible that nonfatal events occurred earlier,
which resulted in mortality later. Fifth, the type of stent used
(bare-metal stent v. drug-eluting stent) is unavailable from the
RAMQ database. Finally, it is also not possible to know from the
RAMQ database if and when the authorization was sent to the
pharmacy. Therefore, the association between the underuse of
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clopidogrel and the approval process can only be suspected
based on our study assumptions.

In response to increasing drug-related costs, health care
payors in Canada and other industrialized countries are ap-
plying restrictive measures, such as special authorization
processes. Our findings indicate that the potential adverse ef-
fects on major public health outcomes should be evaluated
before implementing any procedure that limits access to
medications that are important for secondary prevention, es-
pecially when the medications are life saving.
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