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ABSTRACT

Introduction and objectives: To compare acute myocardial infarction patients with or without congestive
heart failure in the French FAST-MI registry.
Methods: The French FAST-MI registry included 374 centers and 3059 patients over a 1-month period at
the end of 2005, with 1-year follow-up. Among this population, patients with at least one congestive
heart failure criterion constituted group 1 (n=1149; 37.5%) and were compared to patients without
congestive heart failure (group 2, n=1910; 62.5%). The congestive heart failure patients were further
divided according to presence of both beta-blockers and antagonists of the renin-angiotensin-
aldosterone system at hospital discharge (n=511) or not (n=498), in order to assess the real-world
clinical importance of recommended medications.
Results: Overall in-hospital and 1-year mortality rates were 3.4% and 13.2%, respectively. In hospital
survivors, presence of congestive heart failure was associated with increased mortality (adjusted hazard
ratio=1.55; 95% confidence interval, 1.10-2.17; P=.01). Survival was higher in patients without
congestive heart failure, compared with congestive heart failure patients receiving or not recommended
medications (P<.001). Congestive heart failure patients receiving neither renin-angiotensin-aldosterone
system blockers nor beta-blockers (adjusted hazard ratio=1.66; 95% confidence interval, 1.08-2.55;
P=.02) had a significantly higher risk of death than patients receiving both classes of medications
(adjusted hazard ratio=1.16; 95% confidence interval, 0.82-1.64; not statistically significant). Patients
receiving only one of the recommended classes had an intermediate risk (adjusted hazard ratio=1.47;
95% confidence interval, 1.04-2.07; P=.03).
Conclusions: Patients admitted for acute myocardial infarction with congestive heart failure criteria are
still at very high risk of mortality. When receiving major recommended medications, they presented
with significantly reduced mortality rates. Additional efforts should therefore be made to encourage the
prescription of recommended medications in acute myocardial infarction patients with congestive heart
failure.
Trial registration: ClinicalTrials.gov number: NCT00673036.
© 2011 Sociedad Espaiiola de Cardiologia. Published by Elsevier Espaiia, S.L. All rights reserved.

Insuficiencia cardiaca en el infarto agudo de miocardio: comparacion de
pacientes con o sin criterios de insuficiencia cardiaca del registro FAST-MI

RESUMEN

Introduccion y objetivos: Comparar a los pacientes con infarto agudo de miocardio, con o sin insuficiencia
cardiaca congestiva, en el registro francés FAST-MI.

Meétodos: El registro francés FAST-MI incluy6 374 centros y a 3.059 pacientes a lo largo de un periodo
de 1 mes a finales de 2005, con un seguimiento de 1 afio. En esta poblacion, los pacientes con al
menos un criterio de insuficiencia cardiaca congestiva constituyeron el grupo 1 (n = 1.149; 37,5%) y se los
compard con los pacientes sin insuficiencia cardiaca congestiva (grupo 2, n = 1.910; 62,5%). Se subdividio
a los pacientes con insuficiencia cardiaca congestiva segiin estuvieran en tratamiento con bloqueadores
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beta y antagonistas del sistema renina-angiotensina-aldosterona en el momento del alta hospitalaria
(n=511) o no siguieran este tratamiento (n = 498), con objeto de valorar la importancia en la practica
clinica real de las medicaciones recomendadas.
Resultados: Las tasas generales de mortalidad intrahospitalaria y mortalidad a 1 afio fueron del 3,4y el
13,2%, respectivamente. En los pacientes que sobrevivieron a la hospitalizacion, la insuficiencia
cardiaca congestiva se asoci6 a un aumento de la mortalidad (hazard ratio ajustada = 1,55; intervalo
de confianza del 95%, 1,10-2,17; p = 0,01). La supervivencia fue mayor entre los pacientes sin insuficiencia
cardiaca congestiva que entre los pacientes con insuficiencia cardiaca congestiva tratados o no con las
medicaciones recomendadas (p < 0,001). Los pacientes con insuficiencia cardiaca congestiva que no
recibian tratamiento con antagonistas del sistema renina-angiotensina-aldosterona ni con bloqueadores
beta (hazardratio ajustada = 1,66; intervalo de confianza del 95%, 1,08-2,55; p = 0,02) presentaron unriesgo
de muerte significativamente superior que los pacientes que recibian ambas clases de medicacion (hazard
ratio ajustada = 1,16; intervalo de confianza del 95%, 0,82-1,64; sin significacion estadistica). Los pacientes
que recibian s6lo una de las clases de medicacion recomendadas presentaron un riesgo intermedio (hazard
ratio ajustada = 1,47; intervalo de confianza del 95%, 1,04-2,07; p = 0,03).
Conclusiones: Los pacientes ingresados por un infarto agudo de miocardio que cumplen los criterios de
insuficiencia cardiaca congestiva continGian teniendo un riesgo de muerte muy elevado. Cuando se les
administraban las principales medicaciones recomendadas, sus tasas de mortalidad fueron significa-
tivamente mas bajas. Se debera tomar nuevas medidas para fomentar la prescripcion de las
medicaciones recomendadas a los pacientes con infarto agudo de miocardio que presentan insuficiencia
cardiaca congestiva.

Registro del ensayo: ClinicalTrials.gov nimero: NCT00673036.
© 2011 Sociedad Espaiiola de Cardiologia. Publicado por Elsevier Espafia, S.L. Todos los derechos reservados.

Abbreviations

ACE: angiotensin-converting enzyme

CHF: congestive heart failure

FAST-MI: French nationwide Acute ST-elevation and
non-ST-elevation Myocardial Infarction

LVEF: left ventricular ejection fraction

MI: myocardial infarction

RAAS: renin-angiotensin-aldosterone system

INTRODUCTION

Clinical trials have shown that combining beta-blockers (BB)
and angiotensin-converting enzyme (ACE) inhibitors has an
addictive effect in reducing short- and long-term mortality and
morbidity in patients with congestive heart failure (CHF) due to
either left ventricular systolic dysfunction'~3 or acute myocardial
infarction (MI) with left ventricular dysfunction with or without
symptoms of CHF.*~7 Guidelines have been published, specifying
the optimal treatment strategies for such patients.® For each type
of CHF conditions, several important registries have provided
useful information on the prescription of recommended drugs and
their impact on long-term mortality, showing an important under-
prescription despite a major role on reducing mortality.>1°
Available data from registries have shown the importance of
recommended drugs used in the context of either MI®!'""'2 or
CHF.'® However, the real impact of these drugs on survival when
combining CHF in acute MI in the context of real life has not been
demonstrated. The French nationwide Acute ST-elevation and non-
ST-elevation Myocardial Infarction (FAST-MI) 2005 survey is a
prospective registry of all patients admitted to an intensive care
unit (ICU) in France for acute MI by the end of 2005.!3 It gives the
opportunity to analyze the specific characteristics of patients
presenting with CHF criteria within the population of patients with
acute MI.

The purpose of the present study is to compare the baseline
clinical profile, drug prescriptions at hospital discharge, and short-
and long-term mortality and morbidity in acute MI patients with
or without CHF.

METHODS
Population

The objectives of the FAST-MI 2005 registry were to gather
complete and representative data on the management and
outcome of patients admitted to ICU for acute MI during a
1-month period in France, irrespective of the type of institution to
which the patients were admitted (that is, university hospitals,
public hospitals, or private clinics). The FAST-MI design has been
already described in detail.!® In summary, from a list of all ICUs or
coronary care units admitting patients at the acute stage of M,
374 centers gave their consent to participate: 42 university
hospitals, 225 public hospitals, 96 private clinics and 11 other
centers. The final participation rate was 93% (n=39) for university
hospitals, 59% (n=132) for public hospitals, 46% (n=44) for private
clinics and 73% (n=8) for other centers.'?

Patient Selection

All consecutive patients admitted to the participating centers
November 1-30, 2005 were included in the registry if they met the
following criteria:

¢ Diagnosis of acute Ml based on serum markers more than twice the
upper limit of normal for creatine kinase, creatine kinase MB
fraction, or troponins; and either chest pain lasting for at least
30 min and not relieved by nitrates or electrocardiogram changes
on at least 2 contiguous leads with pathological Q waves (at least
0.04 s) or persisting ST-elevation or depression >0.1 mV.

e Less than 48 h from the beginning of symptoms to ICU admission.

¢ Informed consent for participation in the survey and follow-up.

Among the whole population, patients with at least one of the
following criteria were defined as CHF patients (group 1):

e Previous CHF history before admission.

o Symptoms of CHF on admission according to the Framingham
criteria.

o Killip class>2 on admission.

o Killip class>2 at any time of hospitalization.

o Left ventricular ejection fraction (LVEF)<40% at any time during
hospitalization.
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Patients with none of these criteria constituted patients
without CHF (group 2).

Data Collection

For each patient, cardiovascular history was recorded, along
with current medications at the time of admission, risk factors
(smoking status, history of hypertension or treated hypertension,
cholesterol concentration >6.5 mmol/L or treated hyperlipidemia,
family history, diabetes mellitus defined by treatment with insulin
or oral antidiabetic medications, or previously documented fasting
hyperglycaemia (>6.99 mmol/L)), in-hospital clinical course
including maximum Killip class, initial diagnosis, treatment
management, and LVEF, if assessed at any time during hospitali-
zation. Where more than one method was used to assess LVEF, the
value selected for analysis was chosen on the basis of the following
priority ranking of assessment methods: a) left ventricular contrast
angiography; b) radionuclide angiography, and c) echocardiogra-
phy with quantitative or visual estimation of LVEF.

All medications at hospital discharge were recorded. Two
groups of CHF patients were constituted: patients receiving both
BB and antagonists of the renin-angiotensin-aldosterone system
(RAAS) (either ACE inhibitors, angiotensin receptor blockers, or
aldosterone blockers) and those receiving either none or only one
of these classes of medications.

One-year follow-up was obtained for 99% of the patients.

Statistical Analysis

All continuous variables, except time to admission, are reported
as mean (standard deviation). All categorical variables are
described in absolute and relative frequency distributions. Groups
were compared by unpaired t tests for continuous variables and x>
tests for discrete variables. Multiple logistic regression analysis for
in-hospital mortality included: sex, age, administrative regions,
type of centers and admission units, CHF, hypertension, diabetes,
hypercholesterolemia, smoking, family history of coronary artery
disease, history of stroke, peripheral arterial disease, renal
insufficiency, cancer, coronary artery bypass graft and angioplasty,
chronic obstructive lung disease, ST-elevation myocardial infarc-
tion (STEMI) and non-ST-elevation myocardial infarction
(NSTEMI), systolic blood pressure, heart rate, and atrial fibrillation
on admission, and medical classes of cardiovascular drugs
administered before admission.

One-year survival was calculated using the Kaplan-Meier
method, with the use of the log rank test to compare groups.
Variables with a P value <.10 on Cox univariate analyses were
entered into a Cox multivariate model complied with the
proportional hazards assumption. To further assess the impact
of prescribing recommended medications in CHF patients, a
propensity score for receiving both RAAS antagonists and BB
was generated using logistic regression analysis, and 2 cohorts of
patients (one with and the other without both recommended
classes of medications) were matched on the propensity score,
permitting comparison of 1-year survival in groups of patients
with similar baseline characteristics.

For all tests, a P<.05 was considered significant.

RESULTS
Baseline Characteristics
The whole population of the FAST-MI registry consisted of

3059 patients with STEMI or NSTEMI. Within this population,
1149 patients (37.6%) presented with at least one of the CHF

criteria and constituted group 1. Categorization of patients
according to the criteria was as follows: previous CHF history
(n=173; 15.1%), symptoms of CHF on admission (n=365; 31.8%),
Killip class>2 on admission (n=700; 60.9%), Killip class>2 at any
time of the hospitalization (n=814; 70.8%), LVEF<40% (n=375;
32.6%). Symptoms of CHF on admission might be the most
debatable criterion. However, only 20 patients (1.7%) were
included based on this single criterion. Group 2 consisted of the
remaining 1910 patients (62.4%) without any CHF criteria.

Baseline characteristics of both groups are presented in Table 1.
Group 1 patients were older (P<.0001), less frequently male
(P=.0001), and more often had previous history of hypertension,
diabetes, and renal failure. On admission, mean heart rate was
higher in group 1 than in group 2, with a higher percentage of
patients with heart rate >100 bpm. Mean systolic pressure was
lower in group 1 than in group 2, with a higher percentage of
patients with systolic pressure <100 mmHg. More group 1
patients had atrial fibrillation on admission compared with group
2 patients (P<.0001).

Management
Reperfusion Therapy in ST-Elevation Myocardial Infarction Patients

In STEMI patients, primary percutaneous coronary interventions
(PCI) were less frequently performed in group 1 patients (30.1%)
than in group 2 patients (37.1%). Similarly, thrombolysis was less
frequently prescribed in group 1 patients (pre-hospital, 15.3%; in-
hospital, 9%) than in group 2 patients (pre-hospital, 20.6%; in-
hospital, 11%). Overall, there was no revascularization in 45.6% of
group 1 patients compared to 31.4% of group 2 patients (P<.0001).In
revascularized CHF hospital survivors, 1-year survival remained
lower than in patients without CHF (90.8% vs 96.2%; P<.001).

Medications at Hospital Discharge

Medications prescribed in patients alive at discharge (n=2894;
1009 in group 1 and 1885 in group 2) are listed in Table 2. At
discharge, all classical CHF treatment classes except beta-blockers
were more often prescribed in group 1 than in group 2. Antiplatelet
agents and statins were less frequently prescribed in group 1 than
in group 2. Conversely, oral anticoagulants and, not surprisingly

Table 1
Characteristics of Patients With (Group 1) or Without (Group 2) Heart Failure
Criteria on Hospital Admission

Variable Group 1 Group 2 P
Patients 1149 (37.5) 1910 (62.5) <.0001
Age, years 72.7+£13.3 63.5+13.9 <.0001
Male sex, % 62.4 72 <.0001
Previous history of (%):

Hypertension 65.9 52.2 <.0001

Diabetes 305 19.6 <.0001

Renal failure 9.5 2.8 <.0001
HR, bpm 86424 77+£16 <.0001
Patients with HR>100 bpm, % 27 8.9 <.0001
Mean SBP, mmHg 137+31 140427 <.0020
Pts with SBP<100 mmHg, % 8.3 4.9 <.0010
Atrial fibrillation, % 12 4 <.0001

HR, heart rate; SBP, systolic blood pressure.
Values are expressed as no. (%) or meanzstandard deviation, unless otherwise
indicated.
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Table 2
Medical Treatment Prescribed at Hospital Discharge to Patients With (Group 1) or Without (Group 2) Heart Failure Criteria
Group 1 Group 2 P
Recommended drugs in heart failure
Beta-blockers, % 66.2 76.1 <.0001
ACEI/ARB, % 67.9 62.1 <.0020
Beta-blockers+ACEI/ARB, % 50.1 52.1 ns
Diuretics, % 47.7 10.9 <.0001
Mean daily dosage of furosemide (n=446)", mg/day 55.5+76.8 [40] 41.3433.9 [40] ns
Aldosterone-blockers, % 11 0.9 <.0001
Digoxin, % 1.1 0.3 <.0100
Other drugs, %
Acetylsalicylic acid 83.4 87.9 <.0010
Clopidogrel 67.5 79.4 <.0001
Statins 72 82 <.0001
Oral anticoagulants 1.4 0.6 <.0300
Calcium-blockers 15.8 13.5 ns
Nitrates 17.7 16.6 ns
Amiodarone 14.9 34 <.0001

ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; ns, not statistically significant.

" Mean+standard deviation [median].

amiodarone, were more often prescribed in CHF patients than in
patients without CHF.

Patients receiving furosemide with a known daily dose at
discharge were 446 (342 in group 1 and 102 in group 2). The daily
dose varied between 10-750 mg/day. The mean was not signifi-
cantly higher in group 1 than in group 2 and the median was
similar between both groups (40 mg) (Table 2).

In-Hospital Course

In-hospital mortality was dramatically increased in group 1
compared to group 2 (12.2% vs 1.3%; P<.0001). In addition, most in-
hospital complications, including arrhythmias, re-infarction or
bleeding complications, were more frequent in CHF patients
(Table 3). Length of both ICU and total hospital stay was longer in
group 1 than in group 2 (Table 3).

Multiple logistic regression analysis showed that CHF remained
a major independent predictor of in-hospital death (odds ratio
[OR]=5.80; 95% confidence interval [95%CI], 3.65-9.22; P<.001).
Associated predictors of mortality were age (OR=1.05; 95%CI, 1.03-
1.07; P<.0001), chronic obstructive lung disease (OR=1.92; 95%ClI,
1.10-3.34; P=.021), family history (OR=0.46; 95%CI, 0.24-0.87;
P=.018), systolic blood pressure on admission (OR=0.98; 95%ClI,
0.97-0.99; P<.0001), heart rate on admission (OR=1.01; 95%CI,
1.00-1.02; P=.002), and presence of STEMI vs NSTEMI (OR=1.76;
95%CI, 1.24-2.51; P=.002).

Long-Term Outcomes; Role of Recommended Medications at
Discharge

One-year mortality was considerably higher in CHF patients
(26.6% vs 5.2%; P<.0001) (Fig. 1).

In hospital survivors, cumulative 1-year survival rate was the
highest in patients without CHF (n=1885), while CHF patients
receiving neither class of recommended medications (BB and ACE
inhibitors) (n=127) (adjusted hazard ratio [aHR]|=1.66; 95%ClI, 1.08-
2.55; P=.02) had the lowest survival rate. The CHF patients treated
with both recommended medications (n=538) (aHR=1.16; 95%ClI,
0.82-1.64; not statistically significant) had a better intermediate
survival rate than CHF patients treated with either class (n=344)

(aHR=1.47; 95%Cl, 1.04-2.07; P=.03) (Fig. 2). However, survival of
patients receiving all recommended medications remained signif-
icantly poorer than survival of patients without CHF (P<.001).

In group 1 hospital survivors, 1-year survival was much better
in CHF patients with preserved systolic function (LVEF>50%;
n=289) than in those with systolic CHF (LVEF<40%; n=375) (85.1%
vs 68.2%, respectively; P<.001).

Cox multivariate analysis of hospital survivors (Table 4) showed
that CHF was an independent correlate of 1-year mortality
(OR=1.55;95%CI, 1.10-2.17; P=.011). Other independent predictors
were Global Registry of Acute Coronary Events (GRACE) score, age,
concomitant illnesses, lack of reperfusion therapy in STEMI
patients, use of PCI during hospital stay, early use of low molecular
weight heparin. However, when discharge medications were
added to the model, the co-prescription of BB and RAAS
antagonists was associated with reduced mortality (OR=0.74;

Table 3
Comparison of in-Hospital Mortality, Complications, and Duration of Stay
Between Patients With (Group 1) and Without (Group 2) Heart Failure Criteria

Variable Group 1 Group 2 P
Mortality
5-day total mortality, % 7.4 0.9 <.0001
In-hospital total mortality, % 140 (12.2) 25(1.3) <.0001
Complications
Ventricular fibrillation 42 (3.7) 25(1.3) <.0001
Sustainedventricular tachycardia 47 (4.1) 23(1.2) <.0001
Atrial fibrillation 112 (9.7) 63 (3.3) <.0001
Reinfarction 36 (3.1) 20 (1) <.0001
Atrioventricular block 34 (3) 17 (0.9) <.0001
Stroke 18 (1.6) 11 (0.6) .0060
Major bleeding 39 (34) 28 (1.5) <.0001
Blood transfusion (any) 84 (7.3) 43 (2.3) <.0001
Duration of hospital stay
ICU stay, days 6.5+6.9 4.3+3.7 <.0010
Total hospital stay, days 12+10.8 7.6+6.2 <.0001

ICU, intensive care unit.
Values are expressed as no. (%) or meanzstandard deviation, unless otherwise
indicated.
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Figure 1. One-year survival of patients with (83.6%) or without (96%) heart
failure (P<.0001). CHF, congestive heart failure.

95%Cl, 0.56-0.99; P=.044), while the presence of CHF per se was no
longer significant, bearing witness to the importance of these
medications. After restricting multivariate analysis to CHF
patients, and compared with patients receiving both classes of
recommended medications, 1-year mortality was higher in those
treated with 1 class only (OR=1.33; 95%ClI, 0.89-1.98; P=.16) and
significantly increased in those receiving none (OR=1.95; 95%ClI,
1.16-3.29; P=.012).

Likewise, when survival was compared in the 2 cohorts of
patients matched on the propensity score for receiving both BB and
RAAS antagonists (347 patients in each cohort), patients treated
with both classes of medications had a definite trend to higher
survival (88% vs 83%; P=.054), despite the fact that they had similar
baseline characteristics (Table 5, Fig. 3).

DISCUSSION

Our results show that acute MI patients with CHF have less
favorable baseline characteristics and much poorer outcome than

100 —
No CHF
CHF with both classes
80 CHF with one class only
CHF with neither class
32 60
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@ 40—
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Overall, P<.001
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Figure 2. Unadjusted cumulative 1-year survival curves comparing hospital
survivors without heart failure (n=1885), heart failure patients treated by both
beta-blockers and angiotensin-converting enzyme inhibitors (n=538), heart
failure patients treated with either class (n=344), and heart failure patients
receiving neither class (n=127). CHF, congestive heart failure.

Table 4
Results of Cox Multivariate Analysis in Hospital Survivors for Long-Term
Outcomes

Variables HR (95%CI) P
Age 1.03 (1.01-1.04) .001
Sex 0.85 (0.64-1.13) .263
Systemic hypertension 1.14 (0.82-1.58) 426
Diabetes 1.53 (1.17-2.01) .002
History of stroke 1.85 (1.26-2.71) .002
History of peripheral arterial disease 1.11 (0.79-1.57) 555
History of renal insufficiency 1.72 (1.20-2.45) .003
Chronic obstructive lung disease 2.16 (1.42-2.27) .000
Presence of heart failure 1.55 (1.10-2.17) .011
GRACE score 1.01 (1-1.01) .000
Atrial fibrillation on admission 1.17 (0.81-1.69) 391
Use of PCI during hospital stay 0.44 (0.32-0.60) .000
Reperfusion therapy

STEMI with reperfusion (ref.) .002

NSTEMI 2.23 (1.37-3.61) .001

STEMI without reperfusion 1.98 (1.20-3.27) .007
Early use of low molecular weight heparin 0.69 (0.53-0.90) .006
Early use of anti-GplIb/Illa treatment 0.86 (0.60-1.24) 418
Major bleeding 1.81 (0.95-3.46) .072

95%Cl, 95% confidence interval; GPIIb/Illa: glucoprotein IIb/Illa; GRACE, Global
Registry of Acute Coronary Events; HR, hazard ratio; NSTEMI, non ST-elevation
myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST-
elevation myocardial infarction.

patients without CHF. In particular, early mortality is close to 10-
fold higher than in patients without CHF. Our registry also shows
that medications such as BB or RAAS antagonists are insufficiently
prescribed, in spite of the most recent recommendations.®'> Of
note, as documented by both multivariate and propensity score
analyses, CHF patients receiving both BB and RAAS antagonists at
discharge had a significantly better 1-year survival than did
patients not receiving these medications, and not significantly
different from that of patients without CHF, once potential
confounders were taken into account. In contrast, patients not
receiving both classes of recommended medications remained at a
significantly increased risk.

Early Outcome in Patients With Heart Failure in Acute
Myocardial Infarction

Among criteria used for defining CHF, symptoms of CHF
according to the Framingham description!* could appear subjec-
tive. The study data came from a registry, so control of validity was
not possible. However, few patients (n=20; 1.7%) were included on
the basis of clinical symptoms only.

Mortality of acute MI is declining.'®~'® Although most of the
recent population-based studies showed a temporal trend for a
decline in incidence of CHF after M1,2%2! this decline appears rather
modest and balanced by some epidemiological studies reporting
an increased incidence of CHF.??%3 CHF remains a major risk factor
for death after developing MI.2*

Despite the fact that 6-month mortality in MI decreased during
the last decade,'® contributing to rank cardiovascular diseases
as the second cause of death in France behind cancer for the first
time in 2004,2° it appears that the presence of CHF during the acute
phase of MI still plays a major negative role in prognosis.

The increased mortality and morbidity in FAST-MI patients with
CHF criteria confirms the deleterious effect of either pre-existing
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Table 5

Baseline Characteristics of the Patients With Heart Failure, Matched on a
Propensity Score for Receiving Both Beta-Blockers and Antagonists of the
Renin-Angiotensin-Aldosterone System

Variable Patients without Patients with P
BB+RAAS BB+RAAS
antagonists antagonists
(n=347) (n=347)
Age, years 71+13 70+13 38
Male sex 222 (64) 218 (63) .75
Previous history of
Hypertension 225 (65) 221 (64) .75
Diabetes 108 (31) 107 (31) 93
Renal failure 30 (9) 27 (8) .68
STEMI 156 (45) 159 (46) .33
GRACE score 187+38 184+37 .96
Hospital stay, days 12+11 1248 .82

BB, beta-blockers; GRACE, Global Registry of Acute Coronary Events; RAAS, renin-
angiotensin-aldosterone system; STEMI: ST-elevation myocardial infarction.
Values are expressed as no. (%) or meanz+standard deviation, unless otherwise
indicated.

CHF or development of symptomatic left ventricular dysfunction at
the acute phase of MI. The CHF patients presented with cumulative
severity factors. Although these parameters had a definite impact
on early mortality, presence of CHF remained an independent
correlate of in-hospital death, with a nearly 10-fold increased risk
after multivariate adjustment.

Use of Recommended Medications

Medical classes of cardiovascular drugs usually prescribed in
CHF patients were more often administered in group 1 patients,
except for beta-blockers. International recommendations empha-
size the major protective role of BB in both MI and CHE.5'®
Percentages of prescription are, however, similar or slightly
increased compared with previous registries,®62¢ except for the
GRACE registry where the rate of BB was higher.?” In CHF registries,
prescription of BB appeared slightly lower than in CHF patients in
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Figure 3. One-year survival in cohorts (n=347) matched on propensity score
for receiving both beta-blocker and antagonists of the renin-angiotensin-
aldosterone system. BB, beta-blockers; RAAS, renin-angiotensin-aldosterone
system.

the FAST-MI registry. Recent epidemiological studies also report a
lower use of BB in MI patients with early-onset CHF.?82° This could
be explained by the fact that physicians take into account the
potential risk of developing cardiogenic shock associated with
the early prescription of BB in patients with early signs of CHF
at the acute phase of MIL>3° In addition, low systolic arterial
pressure is often the only reason for not prescribing BB.>!

Long-Term Outcome in Hospital Survivors and Impact of
Recommended Medications

Beyond the acute stage, CHF patients remain at increased risk.
Both BB and RAAS antagonists have been studied in this context.
Meta-analyses of the use of ACE inhibitors in patients with MI and
left ventricular systolic dysfunction have documented a significant
reduction in cardiovascular events and mortality. In MI studies,
this finding most likely reflected a beneficial effect of ACE
inhibitors in patients who suffered larger infarcts.32 In our study,
prescription rates of ACE inhibitors were similar to those of the
previous acute coronary syndromes registries; %626 however, they
were slightly lower than those of CHF registries.>® The use of
aldosterone antagonists was also a promising cardiovascular class
in the field of myocardial infarction despite a lowerprescription-
percentage.>* As regards BB, all early trials in acute MI patients
excluded those with CHF. Only the CAPRICORN trial® specifically
addressed the impact of BB in acute MI patients with poor left
ventricular function. As the CAPRICORN trial formally was a
negative trial due to the change in primary criteria during the
course of the study, registry data are important to further support
current recommendations in this field. In our population, patients
prescribed both BB and RAAS antagonists had improved outcomes
when compared with CHF patients receiving none or only one of
these classes of medications. The propensity score-matched
populations reinforced the findings of the Cox multivariate
analysis: combination of both classes decreased the risk of 1-year
mortality by approximately 30%. Interestingly, after multivariate
adjustment, although a trend persisted for increased mortality in
CHF patients receiving both BB and RAAS antagonists compared
with patients without CHF, this trend was not statistically
significant, bearing witness to the considerable progress achieved
in the management of acute MI patients with CHF.

Limitations

There was an “overrepresentation” of academic institutions in
the selection of the centers. However, 60% of community hospitals
and nearly 50% of private clinics participated. Because there was a
much larger number of community hospitals, a majority of the
included patients came from these hospitals, while patients
admitted to academic institutions represented about a quarter
of the population.

All potential confounding co-variables may not have been
recorded. All variables known to have the most important impact
on outcomes, however, were available and allowed high-quality
adjustments. All patients with CHF criteria were included in
the CHF group, whether these criteria were present before the
occurrence of MI or appeared during the ischemic episode.
The choice of CHF criteria can be discussed. However, consistent
with the definite presence of CHF, group 1 patients presented with
lower systolic arterial pressure and higher heart rate, and very
often received diuretics, including high-dose furosemide.

In the setting of CHF and a short hospital stay, medications at
discharge could not reach the recommended final level of titration.
Some CHF patients, because of their poor condition, could not
quickly receive full therapy and could be discharged with a
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scheduled early outpatient visit in order to improve tolerance. For
these reasons, some patients not receiving both BB and RAAS
antagonists possibly were patients awaiting either introduction or
titration of drugs during later outpatient visits. However, difficul-
ties in titration could reflect bad hemodynamic adaptation,
thereby suggesting a higher degree of severity of the constituted
ischemic cardiomyopathy. Finally, even in this case, the prognostic
information delivered by the highest-risk treatment group (Fig. 3)
remained appropriate.

CONCLUSIONS

Even in the current era, patients admitted for acute MI with CHF
criteria are still at very high risk of mortality. Our data are
concordant with the favorable effects on mortality documented in
randomized trials for recommended medications. They appear
especially important as, other than the CAPRICORN trial, no other
controlled trial data are available for BB used at the acute stage of
MI in patients with CHF. Special efforts should be made to
encourage the prescription of recommended medications in acute
MI patients with either a past or current history of CHF.
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