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ARTICLE

Use of Evidence-Based Therapy at Discharge
for Patients with Acute Myocardial Infarction:
Retrospective Audit of Medical Records
Stephanie W Young, John J Hawboldt, and Neil J Pearce

ABSTRACT
Background: Various guidelines are available outlining optimal therapy
for patients with acute myocardial infarction. Canadian institutions 
providing care for such patients have been encouraged to evaluate their
care processes using specific indicators. 

Objective: To determine the proportion of patients with acute 
myocardial infarction discharged from a single health authority for
whom acetylsalicylic acid (ASA), adrenergic ß-receptor antagonists 
(ß-blockers), angiotensin-converting enzyme (ACE) inhibitors, or 
3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase
inhibitors (statins) had been prescribed.

Methods: Patients treated over a 12-month period (April 1, 2004, to
March 31, 2005) for whom the most responsible diagnosis was acute
myocardial infarction were eligible for inclusion in this review. Retrieved
data included diagnosis, demographic information, comorbidities, and
medications at the time of admission and discharge. Rates of discharge
prescribing for the 4 drug classes were calculated for all patients and for
“ideal” patients (those without documented contraindications). Rates
were compared with published benchmark values. 

Results: Medical records for a total of 346 eligible patients were
reviewed. Mean age was 65.3 years (standard deviation 13.4 years), 
and 226 (65.3%) of the patients were male. The coded diagnosis was 
ST-elevation myocardial infarction for 91 patients (26.3%), non-ST-
elevation myocardial infarction for 164 (47.4%), and myocardial infarc-
tion not specified for 91 (26.3%). For “ideal” patients, the prescribing
rates were 99.0% (308 of 311 patients) for ASA, 96.3% (310 of 322
patients) for ß-blockers, 90.4% (264 of 292 patients) for ACE
inhibitors, and 88.8% (278 of 313 patients) for statins. 

Conclusions: Rates of prescribing of ASA, ß-blockers, ACE inhibitors,
and statins for “ideal” patients discharged after treatment for acute
myocardial infarction exceeded the published Canadian benchmark rates
(≥ 90% for ASA, ≥ 85% for ß-blockers and ACE inhibitors, ≥ 70% for
statins).
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RÉSUMÉ
Contexte : Il existe diverses lignes directrices décrivant le traitement
optimal pour les patients ayant subi un infarctus aigu du myocarde. Les
établissements de santé canadiens qui soignent de tels patients ont été
encouragés à évaluer leurs processus de soins en utilisant des indicateurs
précis.

Objectif : Déterminer la proportion de patients ayant subi un infarctus
aigu du myocarde et ayant reçu leur congé d’une seule régie de la santé
avec une prescription d’acide acétylsalicylique (AAS), d’antagoniste des
récepteurs β-adrénergiques (β-bloquant), d’inhibiteur de l’enzyme 
de conversion de l’angiotensine (ECA) ou d’inhibiteur de la 3-hydroxy-
3-méthylglutaryl-coenzyme A (HMG-CoA) réductase (statine).

Méthodes : Les patients traités sur une période de 12 mois (entre le 1er

avril 2004 et le 31 mars 2005) et dont le diagnostic le plus responsable
était celui d’infarctus aigu du myocarde étaient admissibles à l’analyse.
Les données recueillies incluaient le diagnostic, les renseignements
démographiques, les comorbidités et les médicaments au moment de
l’admission et du congé. Un taux de prescription au congé pour les 
quatre classes de médicaments a été calculé pour tous les patients et pour
les patients « idéaux » (ceux sans contre-indications documentées). Ces
taux ont été comparés aux références optimales publiées. 

Résultats : Les dossiers médicaux d’un total de 346 patients admissibles
ont été analysés. L’âge moyen des patients était de 65,3 ans (écart-type 
de 13,4 ans) et 226 (65,3 %) des patients étaient des hommes. Le 
diagnostic codé était un infarctus du myocarde avec élévation du 
segment ST (91 patients ou 26,3 %), un infarctus du myocarde sans 
élévation du segment ST (164 ou 47,4 %) et infarctus du myocarde non
précisé (91 ou 26,3 %). Pour les patients « idéaux », les taux de 
prescription étaient de 99,0 % (308 des 311 patients) pour l’AAS, de
96,3 %  (310 des 322 patients) pour les β-bloquants, de 90,4 % (264
des 292 patients) pour les inhibiteurs de l’ECA et de 88,8 % (278 des
313 patients) pour les statines. 

Conclusions : Les taux de prescription d’AAS, de β-bloquants, 
d’inhibiteurs de l’ECA et de statines pour les patients « idéaux » ayant
reçu leur congé après le traitement de l’infarctus du myocarde 
dépassaient les taux de référence canadiens publiés (≥ 90% pour l’AAS,
≥ 85% pour les ß-bloquants et les inhibiteurs de l’ECA, ≥ 70% pour 
les statines). 

Mots clés : infarctus du myocarde, médicaments, qualité des soins

[Traduction par l’éditeur]



INTRODUCTION

Over the past 20 years, treatment of acute myocardial
infarction has improved through more rapid recognition

of symptoms, treatment with fibrin-specific thrombolytics and
percutaneous coronary intervention, and clinical trials that
have demonstrated reductions in morbidity and mortality with
appropriate acute treatment and secondary prevention.1,2

Specifically, evidence now supports the use of acetylsalicylic
acid (ASA), adrenergic ß-receptor antagonists (ß-blockers),
angiotensin-converting enzyme inhibitors (ACE inhibitors),
and 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibitors (statins) for eligible patients who have
experienced acute myocardial infarction.1,2 This information
has led to the publication of guidelines outlining optimal 
treatments for patients with acute myocardial infarction.1,2

From these guidelines, processes of care have been developed to
ensure that patients receive evidence-based care that will
improve outcomes.

Before 2003, published reports from the United States3

and Canada4,5 indicated that the use of these medications
remained suboptimal. To improve the use of proven therapies
and to ensure that care for patients with acute myocardial
infarction reflected the standards of the Canadian health care
system, the Canadian Cardiovascular Outcomes Research
Team/Canadian Cardiovascular Society (CCORT/CCS) devel-
oped a set of quality indicators.6 The benchmark or minimum
target levels set for the medications listed above, in terms of 
prescription rate at discharge for “ideal” patients (those without
contraindications to the therapy), were at least 90% for ASA, at
least 85% for ß-blockers, at least 85% for ACE inhibitors, and
at least 70% for statins.6

Canadian institutions providing care to patients with acute
myocardial infarction were encouraged to evaluate their care
processes using these benchmarks. Other Canadian initiatives,
such as Safer Healthcare Now!,7 have supported these goals.
With the publication of these initiatives, there was interest in
evaluating the level of care at the authors’ institution. Eastern
Health is the largest health authority in Newfoundland 
and Labrador, providing tertiary care to a population of over
290 000 people and specialized cardiac services for the entire
provincial population (more than 500 000 individuals). 

The objective of this study was to determine the propor-
tion of patients discharged from 2 tertiary care sites of Eastern
Health with a diagnosis of acute myocardial infarction who had
a discharge prescription for ASA, ß-blocker, ACE inhibitor, 
or statin and to compare these results with the national 
benchmarks. 

METHODS

This retrospective study involved patients discharged from
2 adult acute care sites of Eastern Health. At the time of the

study, the 2 sites had a total of about 550 acute care beds, and
each contained a coronary care unit. One of these sites housed
the cardiac catheterization laboratory and the cardiac surgery
program for the entire province. During the 2007/2008 fiscal
year, a total of 526 coronary artery bypass graft procedures and
766 percutaneous coronary interventions were performed.
Eastern Health is also affiliated with the province’s only 
university (Memorial University of Newfoundland), having
particularly strong links to its medical and allied health 
professional schools.

Patients were identified from Eastern Health’s administra-
tive database on the basis of the International Classification of
Diseases, 9th Revision (ICD-9) code for acute myocardial
infarction. Patients were eligible for inclusion in the review if
they had been discharged with a primary (most responsible)
diagnosis of acute myocardial infarction between April 1, 2004,
and March 31, 2005. 

One research nurse collected data from the patients’ 
medical records using a standardized data collection form
(Online Appendix 1 at www.cjhp-online.ca/index.php/cjhp/
issue/view/75). These data included descriptive information
(i.e., demographic characteristics, type of myocardial infarc-
tion, relevant comorbidities, and medications on admission
and discharge) and additional evidence of contraindications or
criteria that would exclude a patient from therapy (e.g., serum
creatinine concentration, left ventricular function). The data
collected were limited to details documented in the medical
record. For each patient, the medication classes of interest were
deemed to have been prescribed on discharge if a discharge 
prescription had been written or if the drug was listed in the
patient’s discharge summary.

The CCORT/CCS document6 listed exclusions for each
of the classes of medications (Table 1). For patients for whom
the medications of interest had not been prescribed on 
discharge, information was sought to determine if at least one
of the exclusion criteria applied. 

Data analysis was performed using SPSS statistical soft-
ware for Windows (version 15.0; SPSS Inc, Chicago, Illinois).
Frequencies, means, and standard deviations (SDs) were used
to describe the patients’ characteristics. Rates of discharge 
prescribing for the 4 classes of medications were calculated for
all patients, as well as for the subset of “ideal” patients for each
drug class (i.e., those without documented contraindications or
reasons for nonprescribing). The rates for “ideal” patients were
compared with the CCORT/CCS benchmarks. This project
was approved by the Human Investigations Committee,
Memorial University of Newfoundland. 

RESULTS

Patient Characteristics

Medical records for a total of 346 patients were reviewed.
The mean age (± SD) of patients was 65.3 ± 13.4 years, and
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almost two-thirds (226 [65.3%]) were male (Table 2). Before
admission, approximately half of the patients had dyslipidemia
(181 [52.3%]) or hypertension (197 [56.9%]), and almost
one-third (100 [28.9%]) had a history of acute myocardial
infarction. Each medication of interest was prescribed to more
than one-third of the patients at the time of admission. For the
100 patients with a history of acute myocardial infarction, the
prescribing rates for the 4 medication classes at the time of
admission were lower than the established benchmarks: 60.0%
(60 patients) for ASA, 66.0% (66 patients) for ß-blockers,
57.0% (57 patients) for ACE inhibitors, and 50.0% (50
patients) for statins. 

Prescribing Rates at Discharge for 
Medications of Interest 

The prescribing rates for the 4 medication classes were
above established benchmarks (Table 3). Most of the “ideal”

patients had a discharge prescription for ASA (308 [99.0%] of
311 patients) and a ß-blocker (310 [96.3%] of 322). The rates
of discharge prescribing were slightly lower for ACE inhibitors
(264 [90.4%] of 292) and statins (278 [88.8%] of 313). For
each medication, the number of patients for whom the drug
had not been prescribed and for whom we could not locate
documentation of at least one exclusion criteria or reason for
nonprescribing at discharge were 3 for ASA, 12 for ß-blockers,
28 for ACE inhibitors, and 35 for statins.

DISCUSSION

In this study of patients treated in hospital for acute
myocardial infarction, the prescribing rates at discharge for the
4 classes of medications were higher than established bench-
mark values. One-third to one-half of the patients were already
receiving one or more of the medications of interest at 
admission. This finding is clinically significant, as improve-

Table 1. Potential Exclusions for Medication Classes Noted by the Canadian Cardiovascular Outcomes Research
Team/Canadian Cardiovascular Society*

Medication Exclusion Criteria
ASA Evidence of i) active bleeding on admission 

ii) active bleeding during hospitalization
History of i) coagulopathy or 

ii) platelet count < 100 ×109/L
Allergy to ASA
Prescribed other antiplatelet agent at discharge (e.g., ticlopidine or clopidogrel)
Physician documentation of reason for non-use (e.g., patient refusal)

ß-Blocker Congestive heart failure and on diuretic (unless measured left ventricular ejection fraction > 50%)
Systolic blood pressure < 100 mm Hg at discharge
Severe COPD
Asthma
Bradycardia (heart rate < 60 beats/min at discharge)
Conduction disorder, defined as 

i) first-degree atrioventricular block (PR interval > 0.24 s on last ECG)
ii) second- or third-degree heart block on last ECG
iii) bifascicular block on last ECG

Allergy or intolerance to ß-blocker
Physician documentation of reason for non-use (e.g.,symptomatic hypotension, patient refusal)

ACE inhibitors Moderate or severe aortic stenosis
Allergy or intolerance to ACE inhibitors
Severe renal dysfunction (peak or last pre–hospital discharge serum creatinine > 200 μmol/L)
Systolic BP < 100 mm Hg at discharge
Bilateral renal artery stenosis
Hyperkalemia (peak or last pre–hospital discharge K+ > 5.5 mmol/L)
Physician documentation of reason for non-use (e.g., symptomatic hypotension)

Statins Liver disease
Patients with cholestasis
Patients taking fibrates and at risk of rhabdomyolysis
Physician documentation of reason for non-use (e.g., patient refusal)

ACE = angiotensin-converting enzyme, ASA = acetylsalicylic acid, BP = blood pressure, COPD = chronic obstructive pulmonary 
disease, ECG = electrocardiogram.
*Reproduced, with permission from the Pulsus Group, from Tran CT, Lee DS, Flintoft VF, Higginson L, Grant FC, Tu JV, et al.6

CCORT/CCS quality indicators for acute myocardial infarction care. Can J Cardiol 2003;19(1):38-45.
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ments in morbidity and mortality after acute myocardial 
infarction have been linked to the use of these classes of 
medications.1,2 The results indicate awareness on the part of the
health care team of the importance of adhering to current 
standards of therapy. Another retrospective Canadian study
published in 2005 reported rates of discharge prescribing for
“ideal” patients after acute myocardial infarction of 85% for
ASA, 78% for ß-blockers, 72% for ACE inhibitors, and 
61% for statins, all lower than the rates reported here.8 The 
demographic characteristics of our sample were similar to those
in the earlier study.

In the current study, 28.9% of patients had a history of
acute myocardial infarction at the time of admission. For this
subgroup of patients, the percentages receiving ASA, ß-blockers,
ACE inhibitors, and statins at the time of admission were lower
than the stated benchmarks. However, we did not determine
the timeframe of the prior myocardial infarction, and it is 
possible that for at least some of these patients, the
CCORT/CCS quality indicators for acute myocardial 
infarction, published in 2003, were not available at the time of
the prior infarction. As well, this study examined only one type
of inpatient process of care, i.e., the prescribing rate at discharge
for 4 classes of medications. In particular, we did not measure
rates of adherence to therapy after discharge. Rates of adherence
to medications after discharge following acute myocardial
infarction have been shown to decrease, especially within the
first 2 years.9 This may explain, at least in part, why the subset
of patients with a history of acute myocardial infarction had
lower use of these classes of medications on admission.

During the study period, there was no formal process (e.g.,
preprinted forms) for prescribing of medications at discharge
after acute myocardial infarction, yet the prescribing rates for
the medications of interest were above the benchmarks. This
may have been due to the conduct of the study at 2 teaching
centres for medical and allied health students, and the 
organization’s promotion of a team approach to patient care.
This appears to have created an environment in which multiple
opportunities existed for health care providers to avail 
themselves of information about guideline-recommended 
therapies. In addition, given the relatively small group of 
specialist physicians, nurses, residents, and pharmacists caring

Table 2. Characteristics of 346 Patients in a 
Retrospective Analysis of Therapy at Discharge 
after Myocardial Infarction

Characteristic No. (%) 
of Patients*

Age (years) (mean ± SD) 65.3 ± 13.4
Sex, males 226 (65.3)
Discharge diagnosis
ST segment-elevation myocardial infarction 91 (26.3)
Non-ST segment-elevation myocardial infarction 164 (47.4)
Myocardial infarction not specified 91 (26.3)
Medical history
Cerebral vascular accident 29 (8.4)
Chronic kidney disease 28 (8.1)
Chronic obstructive pulmonary disease 42 (12.1)
Current smoker 121 (35.0)
Diabetes mellitus 99 (28.6)
Dyslipidemia 181 (52.3)
Gastrointestinal disorders 97 (28.0)
History of myocardial infarction 100 (28.9)
Hypertension 197 (56.9)
Previous percutaneous coronary intervention 26 (7.5)
Previous coronary artery bypass graft surgery 31 (9.0)
Medications on admission
Medications of interest
Acetylsalicylic acid 138 (39.9)
ß-Blocker 137 (39.6)
Angiotensin-converting enzyme inhibitor 142 (41.0)
Statin 120 (34.7)
Other medications
Antiarrhythmic drugs 5 (1.4)
Angiotensin receptor blocker 23 (6.6)
Calcium channel blocker 45 (13.0)
Digoxin 19 (5.5)
Diuretic 96 (27.7)
Long-acting nitrate 51 (14.7)
Warfarin 14 (4.0)
SD = standard deviation.
*Unless indicated otherwise.

Table 3. Medication Use at Discharge among the 346 Patients

Medication No. of No. of “Ideal” No. (%) of Ideal Patients Benchmark6

Patients Patients with Prescription for
Ineligible* (Total – Ineligible) Medication at Discharge

ASA 35 311 308 (99.0) ≥ 90%
ß-Blocker 24 322 310 (96.3) ≥ 85%
ACE inhibitor 54 292 264 (90.4) ≥ 85%
Statin 33 313 278 (88.8) ≥ 70%
ACE = angiotensin-converting enzyme, ASA = acetylsalicylic acid.
*Patients with contraindications or other documented reason.
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for these patients, care providers were able to meet and discuss
treatment options through activities such as continuing educa-
tion, journal clubs, and patient care rounds. The retrospective
nature of the study allowed a snapshot of “real world” practice
in the care of patients with acute myocardial infarction at the
authors’ institution. 

Limitations

The CCORT/CCS document listed exclusion criteria for
each class of medication, and we relied on documentation in
the medical records to determine whether patients met these
exclusion criteria; however, we could not always identify a 
reason why a medication had not been prescribed for a particu-
lar patient. Documentation in hospital medical records has
been shown in previous studies to be less than optimal.10 In 
theory, there might have been more patients in the current
study who had undocumented contraindications to the 
medications of interest than we were able to identify. This
would have led to overestimation of the number of “ideal”
patients and underestimation of prescribing rates.

This study was carried out several years ago, and the data
may therefore not be entirely applicable or relevant today.
However, the practice model of care for patients with acute
myocardial infarction has remained consistent at these 2 acute
care sites, and we therefore believe that these results reflect the
appropriateness of this aspect of care. 

CONCLUSIONS

At the authors’ institution, rates of prescribing of ASA, 
ß-blockers, ACE inhibitors, and statins for “ideal” patients 
discharged after acute myocardial infarction exceeded 
published Canadian benchmarks. These results indicate that it
is possible to meet the CCORT/CCS benchmarks for this
aspect of post-infarction care, even without a formal initiative
focused on discharge prescribing. Nonetheless, periodic 
monitoring will be required to ensure that Eastern Health 
continues to meet these standards.
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