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ARTICLE INFO ABSTRACT

Background: Mortality and complications of acute myocardial infarction (AMI) in France have declined over the
last twenty years, but still remain high. Practice guidelines recommend secondary prevention measures to reduce
these. Insurance claims databases can be used to assess the management of post MI and other cardiovascular
outcomes in everyday practice.

Methods: A cohort study was performed in a 1/97 representative sample of the French nationwide claims and
hospitalisation database (EGB database). All adults with a documented hospitalisation for MI between 2007
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ﬁﬁgﬁ'ﬂl infarction and 2011 were included, and followed for three years. Data was extracted on demographics, the index admission,
France reimbursed medication, comorbidities, post-MI events and death.

Recurrence Results: During the study period, 1977 individuals hospitalised for an MI were identified, with a mean (+SD) age
Cost of 63.8 (£ 14.3) years, 65.8% were men, 82.4% had hypertension and 37.6% hypercholesterolaemia. The mean
Treatment duration of hospitalisation was seven days and 8.3% of patients died during hospitalisation. After discharge, the
Death majority of patients received secondary prevention with statins (92.2%), anti-platelet drugs (95.6%),

beta-blockers (86.0%) and angiotensin converting enzyme inhibitors (71.4%). After three years of follow-up
post-discharge, cumulative mortality was 20.5% [18.4%;22.5%] and the cumulative incidence of reinfarction and
stroke/TIA were 4.7% [95% Cl: 3.7%;5.7%) and 4.1% [3.1%;5.0%], respectively.
Conclusions: Despite high use of secondary prevention at discharge, mortality and incidence of serious cardiovas-
cular events following MI remain high. This underscores the need to improve secondary prevention.

© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Acute myocardial infarction (MI) remains a major cause of mortality.
In France, 15,728 deaths were attributed to MI in 2012 [1]. Recent
studies have indicated that between 80,000 and 100,000 patients are
hospitalised for acute coronary syndromes each year [2-4], of whom
two-thirds are patients with MI [2-4]. In addition, sudden death due
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to MI before the victims reach hospital may account for approximately
20,000 to 30,000 additional deaths each year [5].

Given the high mortality and morbidity associated with MI, preven-
tion of underlying risk factors such as smoking, diabetes, hypercholes-
terolaemia and hypertension through lifestyle measures or medication
is an important public health priority. Moreover, for people who survive
a first MI, rigorous secondary prevention measures are important in
order to prevent reinfarction or other serious cardiovascular events
such as stroke. In this context, practice guidelines have been developed
to help physicians provide optimal secondary prevention measures to
their patients [6-10].

It is important to monitor the implementation and impact of such
practice guidelines in everyday clinical practice. In France, a one
month nationwide survey of patients hospitalised for MI has been per-
formed at five-yearly intervals since 1995 with the goal of assessing
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clinical characteristics, management and outcomes (FAST-MI pro-
gramme [4,11-13]). These surveys have indicated that both mortality
and complication rates have declined markedly since 1995 and that
the rates of prescription of recommended medications are currently rel-
atively high. Nonetheless, patient registries such as FAST-MI have a
number of drawbacks for assessing standards of care, notably potential
lack of generalisability of the centres, since participation was voluntary,
the risk of incomplete or missing information on healthcare resource
use outside the participating centre and the risk of modification of
care provision by physicians due to participation in the registry. Recent-
ly, it has become possible to access data from the nationwide claims and
hospitalisation databases in France, which enables collection of more
representative data than patient registries. In 2009, Tuppin et al. de-
scribed a prescription claims analysis of medication delivery in patients
hospitalised for MI during the first semester of 2006, and reported that
medication use following the MI was not fully compliant with practice
guidelines in approximately one-third of cases and identified factors
associated with non-compliance [14].

In order to update and extend these observations, we performed a
cohort study to assess management and outcomes of patients
hospitalised for acute MI in France 2007-2011, using a representative
sample of the nationwide claims and hospitalisation database.

2. Methods

It was a cohort study of patients hospitalised for a MI between 2007
and 2010, identified and followed-up for three years in the “Echantillon
Généraliste des Bénéficiaires” (EGB) database. The EGB is a 1/97 random
sample of the French nationwide claims and hospital database, that con-
cerned, at the time of the study, around 600,000 salaried workers and
their relatives, and fully representative of the French population in
terms of gender, age and mean expenditure reimbursed by individuals
[15]. The EGB contains individual pseudoanonymised information on
i) gender, age, residence area, date of death (but not causes of death),
ii) long-term disease registration allowing full reimbursement (100%)
with the corresponding ICD-10 code, iii) private and public healthcare
resources delivered and reimbursed with date, code and cost but nei-
ther the corresponding medical indication nor the outcome, notably
consultations, paraclinical tests, drugs and devices, and iv) hospital dis-
charge summaries for all stays in public and private establishments with
the corresponding ICD-10 diagnosis and diagnosis-related group [15].

2.1. Subjects

The study included adults for whom a hospitalisation for MI (ICD-10
codes 121.0-121.9 and 122.0-22.9 documented as a primary diagnosis)
was identified in the EGB database between 1st January 2007, and
31st December 2011. This hospitalisation was considered to be the
index event. For patients hospitalised for MI more than once over the
study period, the earliest event was considered as the index event.
The analysis population consisted of all eligible subjects in the previous
twelve months, or who were covered for a long-term disorder related to
a history of stroke or TIA. The analysis was restricted to patients without
a history of stroke since medication options are different in patients
with and without stroke history, notably several recent antithrombotic
medications are not indicated in patients with a history of stroke or TIA.
Restricting the analysis to patients without a history of stroke, who
comprise the large majority of patients experiencing MI, thus simplified
the comparison of observed patient care with practice guidelines. In the
particular case of medication use, patients with less than six months'
follow-up in the database after the index MI were also excluded.

2.2. Data collection

For each eligible patient, information was extracted from the database
on demographics (gender and age at the time of index hospitalisation),

hospitalisation for MI (admission, duration and discharge), reimbursed
medication, comorbidities, post-MI events and death. Reimbursed
medications of interest were limited to lipid-lowering agents (ATC code
C10), antiplatelet drugs (BO1AC), oral anticoagulants (BO1AE, BO1AA),
other cardiovascular medicines (C) and antidiabetic drugs (A10).

Comorbidities of interest were hypercholesterolaemia, diabetes,
hypertension, peripheral artery disease (PAD) and stroke in the twelve
months preceding the index MI. These were identified from three
sources, namely hospitalisations in which these comorbidities were
identified as a diagnosis through the relevant ICD-10 disease classifica-
tion code, the presence of serial reimbursements for prescription of
relevant specific medications, and eligibility for full reimbursement of
heath care due to of long-term disability (LTD) status identified through
the relevant ICD-10 disease classification code. The specific criteria
applied for each disease are provided in the Supplementary Material.

Post-MI events of interest were reinfarction, stroke, transient
ischaemic attacks (TIA) and death. Reinfarction was identified as a sec-
ond hospitalisation for MI (ICD-10 codes 121.0-121.9 and 122.0-22.9)
subsequent to the index event. In order to avoid selecting readmissions
for the same index infarction (for example, in the event of discharge and
readmission to hospital for surgery), only hospitalisations for which
“initial management” was specified with the ICD-10 code in the EGB
database were considered. Stroke and TIA were identified from
hospitalisations subsequent to the index event with the relevant ICD-
10 codes (160-164 or G45).

2.3. Statistical analysis

Data presentation is principally descriptive. Continuous data are pre-
sented as mean values + standard deviation (SD) or as median values,
and categorical data as frequency counts and percentages. Time to
reinfarction, stroke and death was evaluated using actuarial survival
analysis. These analyses were performed using the Kaplan Meier meth-
od, taking death into account as a competitive risk, as described by
Beyersmann et al. [16]. The proportion of patients delivered different
classes of medication was compared between the six months preceding
and the six months following the index MI using the % test. Demo-
graphic features and comorbidities were compared between subjects
who experienced a post-MI cardiovascular event and those that did
not using Student's t-test for age and the y 2 test for other variables. A
bilateral probability threshold of 0.05 was used to determine statistical
significance. All statistical analyses were performed using SAS©
software Version 9.2 (Cary, USA).

24. Ethical considerations

Since this was a study of an anonymised database and had no influ-
ence on patient care, ethics committee approval was not required.

3. Results
3.1. Patients

During the five-year study period (2007-2011), 1977 individuals
were identified in the EGB database who had been hospitalised for an
MI coded as a primary diagnosis. Of the subjects with MI, 57 (2.9%)
had either been hospitalised for stroke in the year preceding the index
event or were eligible for LTD status for stroke or TIA. These individuals
were excluded from the analysis, the remaining 1920 patients therefore
correspond to the analysis population. These subjects were followed up
for a mean duration of 32.8 months (median: 32 months) after the
index MI, representing a total of 5251 patient-years. In the analysis pop-
ulation, 295 (15%) individuals had died or were lost to follow-up in the
six months following the index MI, and these subjects were excluded
from the analysis of medication use. The distribution of subjects across
the analysis populations is presented in Fig. 1.
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