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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Treatment with clopidogrel after myocardial

infarction (MI) is recommended to almost all
patients for 12 months.

• There is interpatient variation in the effect
of clopidogrel treatment, one possible
explanation for this being low initiation or
poor persistence with therapy.

WHAT THIS STUDY ADDS
• We found remarkably high initiation and

persistence with clopidogrel treatment
among MI patients treated with
percutaneous coronary intervention (PCI);
interpatient variation cannot be explained
by poor initiation and persistence in these
patients.

• Among MI patients without PCI and among
MI patients with concomitant heart failure
we found substantial underuse; therefore,
focus on these groups is important.

AIMS
To identify possible underuse by analysing initiation and persistence with
clopidogrel treatment in an unselected population of patients admitted with
myocardial infarction (MI) with or without subsequent percutaneous coronary
intervention (PCI).

METHODS
Patients admitted with first-time MI from 2000 to 2005 and subsequent
prescription claims of clopidogrel were identified by individual-level linkage of
nationwide administrative registries in Denmark. Independent factors affecting
initiation and persistence with treatment were analysed by multivariable logistic
regression models and Cox proportional hazard models.

RESULTS
A total of 46 190 MI patients were included in the study, of whom
14 939 were treated with PCI. From 2000 to 2005 initiation of clopidogrel
increased from 80.4 to 93.7% among MI patients with PCI and from 2.8 to 39.3%
among MI patients without PCI. MI patients with concomitant heart failure
received less treatment [odds ratio (OR) 0.49, confidence interval (CI) 0.43, 0.56
among patients with PCI and OR 0.90, CI 0.81, 0.99 among patients without PCI
in 2002–2003, and OR 0.89, CI 0.80, 1.00 in 2004–2005, respectively]. Of MI
patients with PCI, 77.5% completed 9 months’ clopidogrel treatment in
2004–2005, the corresponding figures for MI patients without PCI being 53.9%.

CONCLUSIONS
Initiation and persistence with clopidogrel treatment is high in MI patients with
PCI. However, we found substantial underuse among MI patients without PCI
and in MI patients with heart failure.
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Introduction

Treatment of acute coronary syndrome has improved
markedly over the last decade, and dual antiplatelet
therapy with acetylsalicylic acid (ASA) and clopidogrel are
now cornerstones of treatment [1]. After non-ST-elevation
infarction (NSTEMI), clopidogrel treatment is recom-
mended for 12 months in both European and American
guidelines [2, 3]. In patients treated with percutaneous
coronary intervention (PCI) and stents, the recommended
duration of clopidogrel treatment differs according to
stent type, with 1–3 months’ treatment in patients treated
with a bare metal stent (BMS) and 6–12 months in patients
treated with a drug-eluting stent (DES) [3–5].

Clopidogrel is a thienopyridine, a platelet inhibitor
binding irreversibly to the platelet P2Y12 receptor. Several
studies have shown interpatient variability in response to
inhibition of platelet function during clopidogrel treat-
ment among both healthy individuals and patients with
known cardiovascular disease. The variability is seen in
patients treated with or without ASA added to clopidogrel
treatment and has a dose-dependent component [6,7]. It is
estimated that 4–34% have low response [8]. In the context
of increased cardiovascular events after discharge, it has
been suggested that a component of the low response
could be due to poor persistence with treatment [8, 9].

To our knowledge, it is unclear to what extent clopi-
dogrel treatment is given as recommended to patients
outside randomized clinical trials and to what extent
patients persist with therapy as recommended. To illumi-
nate the question ‘does poor persistence with clopidogrel
treatment cause low response to clopidogrel’, we studied
initiation and persistence with clopidogrel treatment in a
population of patients admitted with first-time myocardial
infarction (MI) with or without subsequent PCI.

Methods

In Denmark all citizens have a personal civil registration
number that enables individual linkage of information
across registries. The National Patient Register keeps infor-
mation about all admissions to Danish Hospitals since
1978. Each admission is registered by a primary and sec-
ondary diagnosis coded according to the International
Classification of Diseases (ICD). The Danish Register of
Medicinal Product Statistics holds information on all pre-
scriptions dispensed from pharmacies in Denmark. Each
prescription is coded according to the Anatomical Thera-
peutical Chemical (ATC) classification and includes
information about the date of each dispensing, quantity
dispensed and the strength of the tablets. Prescribed daily
dosage is not recorded. As part of partial coverage of drug
expenses by the Danish healthcare system, pharmacies are
requested to register all dispensed prescriptions, ensuring
complete registration nationwide [10]. In Denmark cardio-

vascular pharmaceuticals require a prescription, except for
ASA,which is dispensed as an over-the-counter (OTC) drug.

Study population
From the National Patient Register we identified all
patients aged �30 years who were discharged alive after
first admission for MI (ICD-10 codes I21 and I22; as primary
or secondary diagnoses) in the period 2000–2005. The
diagnosis of MI in the National Patient Register has been
validated with a positive predictive value of >93% [11].
Patients were categorized into MI patients with or without
PCI performed within 30 days of admission. Patients with a
previous history of PCI were excluded. In addition, patients
living outside of Denmark and patients lost to follow-up
(n = 80) were excluded. Comorbidity was determined
according to the modified Ontario Acute Myocardial
Infarction Mortality Prediction Rules by diagnosis from the
index admission and 1 year prior to admission [12, 13]. Use
of antidiabetic medication (ATC code A10) was used as a
proxy for the diagnosis of diabetes. As diagnosis of heart
failure has a low sensitivity in the National Patient Register,
we used loop diuretics (ATC code C03C) as a proxy for heart
failure, as done by Gislason et al. [14]. Use of acetylsalicylic
acid (ATC B01AC06 and N02BA01) was determined from 90
days before to 90 days after admission to hospital. Use of
other cardiovascular drugs [b-blockers, angiotensin con-
verting enzymes inhibitors (ACE-i) and statins] within 30
days of discharge was determined.Hospitals were grouped
into three categories: tertiary cardiac hospital (an invasive
hospital with specialized cardiac functions), main regional
hospital (a larger non-invasive hospital with a department
of cardiology) and local hospital (a smaller non-invasive
hospital with a department of internal medicine) [13].

Clopidogrel use
Initiation of clopidogrel treatment (ATC code B01AC04)
was defined as a claimed prescription within 30 days from
discharge of first MI; identified from the Register of Medici-
nal Product Statistics. Persistence with therapy was calcu-
lated from subsequent prescription claims. We assumed
the daily dosage was one tablet (75 mg), hence dispensing
of 30 tablets yielded treatment for 30 days. Excess tablets
were allowed to accumulate for up to three consecutive
prescriptions.This method allows us to determine whether
clopidogrel was available any day during the study period.
Persistence with therapy was defined as days where
tablets were available; days with no tablet available were
registered as a break in therapy. Breaks of �30 days were
defined as nonpersistence with treatment. For patients
admitted to a Danish hospital during the observation
period, the days of hospital stay were left out of the calcu-
lations, since patients in Denmark receive medical treat-
ment at the hospital while admitted. Due to changes in
guidelines throughout the study period, we divided the
study population into three time periods according to
admission year: 2000–2001, 2002–2003 and 2004–2005.
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Statistical analysis
Descriptive statistics and baseline variables are presented
as percentage, means with standard deviation (SD), or
medians with range. Factors affecting initiation of clopi-
dogrel treatment were analysed by multivariable logistic
regression analysis. PCI was the most pronounced inde-
pendent factor for initiation of clopidogrel treatment (with
significant interaction); we therefore stratified the patients
into two groups according to PCI status: MI patients with
PCI and MI patients without PCI. Each group was analysed
separately. Analyses were adjusted for age, sex, concomi-
tant medical treatment (dichotomous covariates), comor-
bidity, and type of hospital. In the group of MI patients
without PCI each time period was analysed separately,
since there was no recommendation for clopidogrel in the
first time period (except for patients with allergies to ASA).
The univariate relationship between MI groups and time to
30 days break in clopidogrel treatment were examined by
the Kaplan–Meier method. Cox proportional hazard
models were used to estimate association between cova-
riates affecting nonpersistence with clopidogrel treatment
(breaks in therapy �30 days) in the last time period, 2004–
2005. The Cox proportional hazard models were adjusted
for age,gender,concomitant medical treatment,comorbid-
ity, PCI status, and type of hospital. Proportion of days
covered were calculated as the percentage of days covered
of the first 360 days after start of treatment. All statistical
calculations were performed using the SAS statistical soft-
ware package, version 9.1 for windows (SAS Institute Inc.,
Cary, NC, USA).

Ethics
The Danish Data Protection Agency approved this study
(ref. 2003-54-1269). In Denmark ethical approval is not
required for retrospective registry studies. Data were made
available to us in such a way that no individuals could be
identified.

Results

Between 2000 and 2005 a total of 57 032 patients were
admitted with first-time MI in Denmark, of whom 46 190
(81.0%) survived �30 days and were included in the study.
Of these, 14 939 (32.3%) were treated with a PCI within 30
days of discharge. In 2000–2001 74.0% of patients in the
PCI group were treated with stents, whereas 82.9% were
treated with stents during 2004–2005. Distributions of
baseline characteristics over the three time periods are
shown in Table 1.

Initiation of clopidogrel treatment
Initiation of clopidogrel treatment increased from 80.4% in
2000–2001 to 93.7% in 2004–2005 among MI patients
treated with PCI, and from 2.8% in 2000–2001 to 39.3%

in 2004–2005 among MI patients not treated with PCI
(Figure 1). There were no differences in initiation rates or
persistence with treatment if we divided the MI patients
with PCI into groups receiving early (day 0–1) or late (day
2–29) PCI treatment; we therefore studied MI with PCI as
one group within each time period.

Multivariable logistic regression analysis identified
factors affecting initiation of therapy (Table 2). Among all
patients concomitant medical treatment with ASA,
b-blockers and statins was a predictor of a higher initiation
rate, whereas treatment with vitamin-K antagonist pre-
dicted a lower initiation rate. Patients with heart failure
undergoing PCI were less likely to initiate clopidogrel
treatment. This tendency was present, but less clear,
among MI patients without PCI having concomitant heart
failure, with an odds ratio of 0.90 (0.81, 0.99) during 2002–
2003 and 0.89 (0.80, 1.00) during 2004–2005 for initiating
clopidogrel treatment. Among patients not treated with
PCI, women received less treatment during 2004–2005. MI
patients without PCI were more likely to initiate clopi-
dogrel treatment when admitted to a tertiary cardiac
hospital.

Persistence with treatment
Among patients initiated on clopidogrel treatment, dura-
tion of treatment varied throughout the study period
(Figure 2 and Table 3).The assumption of a daily dosage of
75 mg was confirmed by dosage calculations. We found
persistence rates with clopidogrel treatment to be remark-
ably high among MI patients treated with PCI during the
first 9 months. Factors affecting nonpersistence with treat-
ment were analysed during the last time period (2004–
2005), where guidelines clearly recommend treatment for
9–12 months. During this period, 26.3% of patients treated
with PCI had a break of >30 days, whereas 26.9% of MI
patients not treated with PCI experienced a break of >30
days. Among MI patients with PCI, re-initiation within the
following 90 days occurred in 25.7%, the corresponding
figure for MI patients without PCI being 21.1%. The results
of the Cox proportional hazard analysis of risk of experi-
encing a break in therapy of �30 days are shown in
Table 4.

Discussion

This study has examined initiation and persistence with
clopidogrel treatment in an unselected cohort of patients
surviving their first MI from 2000 to 2005. During the study
period treatment with clopidogrel increased dramatically
in accordance with results of large randomized trials and
subsequent international guidelines [1, 15–18]. Initiation of
clopidogrel in MI patients treated with PCI was high, 93.7%
claiming at least one prescription within 30 days after dis-
charge in 2004–2005. In contrast, we found that among MI
patients not treated with PCI only 39.3% claimed a pre-
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scription of clopidogrel in 2004–2005. Patients with first MI
undergoing PCI having heart failure were initiated on clo-
pidogrel less often than those without heart failure. A com-
parable, although not statistically significant trend was

seen among MI patients without PCI. Initiation rates and
the increase of initiation are in agreement with results
found by others [19–21].

Guidelines for duration of clopidogrel treatment have
changed throughout the study period [1, 15–18]. After
NSTEMI clopidogrel was recommended only for patients
not tolerating ASA in 2000–2001 [22], for all patients 1–12
months in 2002–2003 [22, 23] and 9–12 months after 2004
[24].For PCI patients treated with stents,the recommended
duration of clopidogrel treatment differs according to stent
type and also the time periods [4,5].In 2000–2001 only BMS
were used, and 30 days’ clopidogrel treatment was consid-
ered sufficient [25]. From 2002–2005, 1–3 months of treat-
ment was recommended for BMS and preferably 12 months
for DES (3–6 months if the patient was at risk of bleeding)
[4, 23, 26, 27].

During the study period the changes in guidelines
were followed by parallel changes in clinical practice, as
illustrated by Figure 2 and Table 3. Persistence rates among
MI patients with PCI were remarkably high: 89.4% com-
pleted 90 days of treatment, 82.2% 180 days and 77.5%
were treated throughout 9 months in 2004–2005. In con-
trast, MI patients without PCI had lower initiation rates

Table 1
Baseline characteristics: patients admitted with first time myocardial infarction (MI) from 2000 to 2005

Characteristics Total*
2000–2001* 2002–2003* 2004–2005*
MI + PCI MI - PCI MI + PCI MI - PCI MI + PCI MI - PCI

Total patients 46 190 2760 (18.1) 12 516 (81.9) 5621 (34.3) 10 772 (75.7) 6558 (45.2) 7963 (54.8)

Women* 17 478 (37.8) 776 (28.1) 5 082 (40.6) 1598 (28.4) 4 579 (42.5) 1809 (27.6) 3633 (45.6)

Age, women† 72.8 � 12.7 63.7 � 11.6 74.0 � 12.0 65.9 � 12.2 75.1 � 12.2 67.3 � 12.3 75.9 � 12.2

Men* 28 712 (62.2) 1984 (71.9) 7 433 (59.4) 4023 (71.6) 6 193 (57.5) 4749 (72.4) 4330 (54.4)

Age, men† 65.6 � 12.8 59.5 � 11.0 67.2 � 12.6 61.0 � 11.5 68.8 � 12.7 61.7 � 11.7 69.6 � 12.9
Comorbidity

Cerebral vascular disease 2 529 (5.5) 69 (2.5) 758 (6.1) 126 (2.2) 796 (7.4) 159 (2.4) 621 (7.8)
Diabetes with complications 2 606 (5.6) 97 (3.5) 737 (5.9) 210 (3.7) 756 (7.0) 230 (3.5) 576 (7.2)
Cardiac dysrythmias 5 333 (11.6) 174 (6.3) 1 513 (12.1) 406 (7.2) 1 557 (14.5) 459 (7.0) 1224 (15.4)
Acute renal failure 467 (1.0) 10 (0.4) 129 (1.0) 26 (0.5) 160 (1.5) 23 (0.4) 119 (1.5)
Chronic renal failure 700 (1.5) 22 (0.8) 182 (1.5) 37 (0.7) 207 (1.9) 41 (0.6) 211 (2.7)
Malignacy 1 568 (3.4) 42 (1.5) 472 (3.8) 102 (1.8) 477 (4.4) 109 (1.7) 366 (4.6)
Shock 500 (1.1) 25 (0.9) 123 (1.0) 37 (0.7) 145 (1.3) 35 (0.5) 135 (1.7)
Pulmonary oedema 766 (1.7) 20 (0.7) 247 (2.0) 31 (0.6) 248 (2.3) 31 (0.5) 189 (2.4)

Concomitant medical treatment

b-Blockers 35 515 (76.9) 2439 (88.4) 9 056 (72.4) 4984 (88.7) 7 664 (71.1) 5871 (89.5) 5501 (69.1)

ACE inhibitors 21 042 (45.6) 1070 (38.8) 4 958 (39.6) 2912 (51.8) 4 828 (44.8) 3629 (55.2) 3655 (45.9)

Statins 29 216 (63.3) 1965 (71.2) 5 073 (40.5) 5046 (89.8) 5 856 (54.4) 6276 (95.7) 5000 (62.8)

Loop diuretics‡ 18 114 (39.2) 613 (22.2) 5 776 (46.2) 1239 (22.0) 5 153 (47.8) 1441 (22.0) 3892 (48.9)

Antidiabetic drugs§ 5 681 (12.3) 236 (8.6) 1 606 (12.8) 550 (9.8) 1 475 (13.7) 644 (9.8) 1170 (14.7)

Vitamin-K antagonist 3 391 (7.3) 135 (4.9) 941 (7.5) 309 (5.5) 934 (8.7) 348 (5.3) 724 (9.1)

Acetylsalicylic acid 38 410 (83.2) 2264 (82.0) 9 585 (76.6) 5069 (90.2) 8 747 (81.2) 6096 (93.0) 6649 (83.5)

Clopidogrel¶ 19 632 (42.5) 2220 (80.4) 349 (2.8) 5158 (91.8) 2 631 (24.4) 6142 (93.7) 3132 (39.3)
Type of hospital:

Local hospital 6 017 (13.0) 406 (14.7) 2 376 (19.0) 628 (11.2) 1 681 (15.6) 337 (5.1) 589 (7.4)
Main regional hospital 29 655 (64.2) 1435 (52.0) 8 404 (67.2) 2716 (48.3) 7 469 (69.3) 3506 (53.5) 6125 (76.9)
Tertiary cardiac hospital 10 518 (22.8) 919 (33.3) 1 736 (13.9) 2277 (40.5) 1 622 (15.1) 2715 (41.4) 1249 (15.7)

*Numbers in parentheses are percentages of total number of patients in the group. †Mean value � SD years. ‡Loop diuretics are used as a proxy for heart failure. §Antidiabetic
medication used as a proxy of diabetes. ¶Patients disclaiming a receipt <30 days after discharge.
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Figure 1
Dispensing a prescription of clopidogrel within 30 days of discharge. MI
without PCI ( ); MI with PCI (�)
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followed by lower persistence with therapy, declining from
71.6% after 90 days of treatment to 53.9% after 9 months
of treatment (2004–2005). Re-initiation of clopidogrel after
a break of >30 days was likewise slightly less in the group
of MI patients not treated with a PCI (21.1% vs. 25.8%).

As mentioned, the only indication for clopidogrel from
2000 to 2001 among MI patients without PCI was allergy
towards ASA, which explains why this group had higher
persistence with treatment than MI patients with PCI in the
same period, since only 30 days’ treatment was recom-
mended in 2000–2001 if treated with a PCI (Figure 2).

There are few studies devoted towards long-term clo-
pidogrel treatment. One study has found that among PCI
patients approximately 75% were treated for 12 months.
The study used patients’ reports every 6 months as a
source of determining persistence with clopidogrel treat-
ment among PCI patients and did not describe breaks in

therapy within the treatment period [28]. As for other car-
diovascular drugs, persistence rates among Danish post-MI
patients treated with b-blockers, ACE-i and statins were 58,
74 and 82%, respectively (after 5 years’ treatment) [14].
Several studies have tried to describe independent factors
affecting persistence with therapy, but with conflicting
results. Factors such as gender, age >80 years, diagnosis of
MI or heart failure,multiple drugs therapy and consultation
by a cardiologist has been associated with both good and
bad persistence with ASA, b-blocker, ACE-i and statins [14,
29, 30]. The variety of results from different studies illus-
trates that persistence with treatment, even in comparable
populations, is difficult to standardize in a multivariable
model because of complexity [14, 29]. In the current study
we found that male sex and concomitant treatment with
vitamin-K antagonist were predictors of nonpersistence
with treatment. Presumably the higher risk of nonpersis-
tence among patients treated with concomitant vitamin-K
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Figure 2
Myocardial infarction (MI) patients treated with clopidogrel: persistence
with clopidogrel treatment during the first year after discharge

Table 3
Persistence in treatment [proportion of days covered (PDC)]

PDC*360 days after discharge
Mean (�SD) Median (range)

2000–2001

MI - PCI 0.34 (�0.38) 0.12 (0.99)

MI + PCI 0.12 (�0.21) 0.04 (0.99)
2002–2003
MI - PCI 0.50 (�0.37) 0.43 (0.98)
MI + PCI 0.48 (�0.37) 0.44 (0.98)

2004–2005

MI - PCI 0.76 (�0.31) 0.95 (0.96)

MI + PCI 0.89 (�0.20) 0.99 (0.96)

*If treated 30 days/year PDC = 0.083. 90 days/year PDC = 0.25. 180 days/year
PDC = 0.5. 360 days/year PDC = 1.0. MI, myocardial infarction; PCI, percutaneous
coronary intervention.

Table 4
Cox regressions analysis: hazard ratio for having a break in clopidogrel
treatment >30 days during 2004–2005, patients with or without percuta-

neous coronary intervention analysed together

MI patients initiated on
clopidogrel treatment
2004–2005* Hazard ratio (95% CI) P-value¶

Women 1.00

Men 0.88 (0.78, 0.98) 0.03

Age 30–64 years 1.00

Age 65–74 years 1.14 (1.00, 1.31) NS

Age >75 years 1.03 (0.90, 1.19) NS
Comorbodity:

Cerebral vascular disease 0.85 (0.66, 1.08) NS
Diabetes with complications 1.10 (0.85, 1.44) NS
Cardiac dysrythmia 0.96 (0.81, 1.15) NS
Acute renal failure 1.32 (0.79, 2.22) NS
Chronic renal failure 0.81 (0.51, 1.29) NS
Malignancy 1.09 (0.83, 1.45) NS
Shock 1.36 (0.88, 2.10) NS
Pulmonary oedema 1.10 (0.72, 1.69) NS
Percutaneous coronary intervention 1.05 (0.93, 1.19) NS

Concomitant medical treatment:

b-Blocker 1.08 (0.94, 1.24) NS

ACE-i 1.02 (0.91, 1.13) NS

Statin 1.01 (0.87, 1.18) NS

Loop diuretics† 0.95 (0.84, 1.08) NS

Antidiabetic treatment‡ 1.04 (0.85, 1.26) NS

Vitamin-K antagonists 1.24 (1.01, 1.52) 0.04

Acetylsalicylic acid 1.02 (0.86, 1.21) NS
Type of hospital:

Local hospital§ 1.00
Main regional hospital 1.01 (0.81, 1.26) NS
Tertiary cardiac hospital 0.97 (0.77, 1.23) NS

*n (total number of patients 2004–2005) = 14 521. n (initiated clopidogrel treat-
ment) = 9274, of whom 6142 were myocardial infarction (MI) patients with per-
cutaneous coronary intervention (PCI) and 3132 where MI patients without PCI. n
(breaks >30 days) = 2598. †Loop diuretics is used as a proxy for heart failure.
‡Antidiabetic medication used as a proxy of diabetes. §Local hospital used as
reference. ¶A value of P > 0.05 is considered to be nonsignificant (NS).
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antagonists can be explained by the higher risk of experi-
encing a bleeding complication. The main difference
between our study and those mentioned above is that
clopidogrel is given for only a limited time period and in
connection with a first MI, which could explain the good
persistence rates.

Among MI patients with PCI, patients with heart failure
were less likely to initiate clopidogrel treatment.Among MI
patients without PCI this was only borderline significant.
However, it is a concerning trend, since these patients are
at high risk, particularly if they experience a new MI [31].
Heart failure patients were likewise underrepresented in
the treatment group in another clopidogrel study [19]. In
addition, MI patients without PCI admitted to a tertiary
cardiac hospital were more likely to initiate clopidogrel
treatment than those admitted to a local hospital.This is in
accordance with the findings of Tricoci [19]. Patients being
treated with a PCI in Denmark are all admitted, at least for
the day of the procedure, to a tertiary cardiac hospital.
Usually the tertiary cardiac hospital makes a plan for the
subsequent antithrombotic regime.

MI patients, independent of PCI status treated with
concomitant vitamin-K antagonists were less likely to be
initiated on clopidogrel after a MI. This can reasonably be
explained by lack of recommendations on combinational
therapy of ASA, clopidogrel and vitamin-K antagonists for
patients with an indication for anticoagulant treatment
(i.e. atrial fibrillation, mechanical valve) in both past and
present guidelines [32, 33].

In the group of MI patients without PCI, women were
less likely to initiate clopidogrel treatment during the last
time period, 2004–2005. It has been documented that
women more often have refractory ischaemia during
admission for MI and are more often re-hospitalized for
unstable angina in the following period. Guidelines recom-
mend clopidogrel treatment to all patients regardless of
gender, and treatment with clopidogrel should be consid-
ered for every individual fulfilling indications [34].

Suggestions have been made that inadequate persis-
tence with clopidogrel therapy could explain a component
of ‘hyporesponding’ to clopidogrel treatment [8, 9].
However, we find it unlikely that among the MI patients
treated with PCI nonpersistence with clopidogrel treat-
ment can explain differences in platelet inhibition, since
82.1% adhered with treatment throughout the first 180
days.

Strengths and limitations
The current study was a register-based study. The register
holds information on all hospital admittances in Denmark
since 1978, which allows analysis on a complete and unse-
lected cohort of MI patients. The register has proven high
sensitivity and specificity of the MI diagnosis [11].The com-
pleteness of the register leaves out selection biases of only
including certain hospitals, certain areas or certain health-
care insurance systems. The Danish healthcare system

delivers healthcare services to all citizens regardless of
socioeconomic status and partially reimburses drug
expenses, which is typical of many Western countries. The
concordance between drug dispensing and drug con-
sumption is likely to be very high, since reimbursement of
drug expenses is only partial.

We made a decision that a break of 30 days was needed
to be registered as nonpersistent.This is arbitrary, since it is
not known how long clopidogrel treatment can be inter-
rupted before its beneficial effect wears off. In the literature
it is stated that the effect of a single antiplatelet agent
diminishes after 8–20 days, according to the turnover of
platelets [24, 35]. However, most patients received dual
antiplatelet treatment with a combination of ASA and clo-
pidogrel, and the time interval between a break in dual
antiplatelet treatment to disappearance of clinical effect is
unknown. Further research on the vulnerable period is
needed [24]. The national prescription register does not
hold complete information on individuals’ ASA use, since
ASA can be purchased OTC and also by prescription (in
order to receive reimbursement). In our population, 83.2%
of patients claimed a prescription of ASA, which is prob-
ably as underestimate, since many patients purchase ASA
as an OTC drug. The proportions concur with results from
two previous studies, with comparable populations, where
86.5 and 92.6% (an average of two groups) received ASA as
prophylactic treatment after 6 months and 3 years post MI,
respectively [36, 37].

We do not know how many patients initiated clopi-
dogrel treatment in the hospital and did not continue
treatment after discharge.

Finally, the registries do not hold information on con-
traindications, side-effects of the drug or allergies, which
may be causes of nonpersistence.

Conclusion

Initiation and persistence with therapy was very high
among MI patients treated with PCI, indicating that guide-
lines were followed. Nonpersistence as a cause of low
response to clopidogrel treatment can therefore mostly be
ruled out in this population. Only one-third of MI patients
without PCI were initiated on clopidogrel treatment,and of
these only two-thirds completed treatment for 6 months.
Among the MI patients without PCI we found substantial
underuse among patients admitted to local hospitals and
women. Furthermore, patients with heart failure undergo-
ing PCI were treated less. In the future, focus is needed on
the underuse of clopidogrel in these subgroups, since
treatment has been shown to improve outcome.
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