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Background and hypothesis: Although prodromal angina occurring shortly before an acute myocardial
infarction (MI) has protective effects against in-hospital complications, this effect has not been well
documented after initial hospitalization, especially in older or diabetic patients. We examined whether
angina 1 week before a first MI provides protection in these patients.
Methods: A total of 290 consecutive patients, 143 elderly (>64 years of age) and 147 adults (<65 years of
age), 68 of whom were diabetic (23.4%) and 222 nondiabetic (76.6%), were examined to assess the effect of
preceding angina on long-term prognosis (56 months) after initial hospitalization for a first MI.
Results: No significant differences were found in long-term complications after initial hospitalization in these
adult and elderly patients according to whether or not they had prodromal angina (44.4% with angina vs
45.4% without in adults; 45.5% vs 58% in elderly, P<0.2). Nor were differences found according to their
diabetic status (61.5% with angina vs 72.7% without in diabetics; 37.3% vs 38.3% in nondiabetics; P = 0.4).
Conclusion: The occurrence of angina 1 week before a first MI does not confer long-term protection against
cardiovascular complications after initial hospitalization in adult or elderly patients, whether or not they have
diabetes.

Introduction
Previously preinfarction angina has been associated with
a lower incidence of in-hospital complications,1,2 especially
in older people3 and diabetic patients.4,5 Several studies
suggest that patients with preinfarction angina have smaller
infarcts and a better prognosis than those without angina.
Several mechanisms, including ischemic preconditioning,
have been proposed to explain these benefits.6,7 However,
little information is available about long-term prognosis,
especially in these older and diabetic patients.

Methods
We retrospectively studied 290 consecutive patients admit-
ted to our hospital between 1995 and 1996 with a diagnosis
of a first acute myocardial infarction (MI); 143 patients
were >64 years of age (elderly group; 49.3%) and 147 were
<65 years of age (adult group; 50.7%). Of these 290 patients,

68 were diabetic (23.4%) and 222 nondiabetic (76.6%). The
inclusion criteria and in-hospital complications have been
described previously.3,4 We chose the first MI as an inclu-
sion criterion to avoid confounding bias in patients with a
previous history of ischemic pain. Further inclusion criteria
were no history of angina for more than 1 week before their
first MI, and no evidence of prior structural cardiopathy. The
history of preinfarction angina was obtained on admission
by the patient’s physician with a standard questionnaire.

The incidence of readmission to the hospital for heart
failure, unstable angina, recurrent MI (residual ischemia),
or cardiac death including sudden death, was assessed in in-
hospital survivors. Follow-up complications were defined as
the occurrence of any of these events. Follow-up data were
obtained during direct contact at an outpatient clinic or
during a telephone interview. The mean duration of follow-
up was 56.4±2.57 months after the first MI (follow-up rate
94.5%).
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All data are expressed as the mean±standard deviation
(SD). We performed univariate analysis of differences
between groups with a Student t test for continuous variables
and χ2 or Fisher’s exact tests for discrete variables. We used
Cox regression analysis to evaluate factors that contributed
to the combined endpoint and cardiovascular death in all
groups. Differences were considered significant at P<0.05.

Results
Table 1A summarizes the baseline characteristics in the
older and the adult patients, with and without preinfarction
angina. Of 290 consecutive patients, 50 patients in the
elderly group (35%) and 57 patients in the adult group
(38.7%) had preinfarction angina in the week before MI.
There were no significant differences between the elderly
and the adult patients, with or without angina, with regard
to age, sex, cardiovascular risk factors, MI localization,
use of thrombolytic therapy, or percentage arriving at the
hospital ≤6 hours after the onset of chest pain. Table 1B
summarizes the baseline characteristics in the diabetic and
the nondiabetic patients, with and without preinfarction
angina. When compared to nondiabetics, the diabetic
patients were more likely to be women (44.1% vs 18.5%,
P<0.001), to have hypercholesterolemia (39.7% vs 25.2%,
P<0.01), tended to be older than 64 y old (64.3% vs 62.1%,
P = 00.1), and less likely to be smokers (39.7% vs 67.6%,
P<0.001). There were no differences in the percentage of
patients with prodromal angina, MI localization, depressed

postmyocardial ventricular function (35.3% vs 32.4%), or
fibrinolytic therapy. Preinfarction angina was present in
27 patients (39.7%) with diabetes and 80 patients without
diabetes (36%). There were no significant differences
between diabetics with and without angina with regard
to age, cardiovascular risk factors, MI localization, use of
thrombolytic therapy, or time to lytic therapy.

Tables 2A and 2B summarize the long-term complica-
tions after initial hospitalization. There were no significant
differences in either the adult or the elderly patients (Table
2A) for the presence or absence of previous angina in asso-
ciation with cardiovascular death, heart failure leading to
hospitalization, residual ischemia, or follow-up complica-
tions. Table 2B shows the results in the diabetic and the
nondiabetic patients according to the presence or absence
of previous angina; no significant differences were noted
here either. However, more diabetics presented residual
ischemia (unstable angina or recurrent MI) leading to hos-
pitalization than nondiabetics (58.8% vs 36.4%; P<0.001).

Multivariate analysis showed that preceding angina was
not an independent variable related to the combined
endpoint in follow-up or cardiovascular death after initial
hospitalization in the adult and elderly group or in the
diabetic and nondiabetic patients.

Discussion
Several studies1,2 have shown a clinical advantage of
previous angina, occurring shortly before infarction, in

TABLE 1A. Baseline Characteristics of Patients Divided by Age and Occurrence of Prodromal Angina in the Week before Myocardial Infarction

Adult Patients Elderly Patients
Prodromal Angina Prodromal Angina

Yes (n=57) No (n=90) P Yes (n=50) No (n=93) P

Mean age±SD 53±9 53±7.2 0.6 72±5.3 73±6.3 0.5

Male sex, % 43 (75) 78 (87) 0.11 38 (76) 60 (64) 0.18

Clinical history at presentation with MI, %

Hypertension 25 (44) 30 (33) 0.7 25 (50) 43 (46) 0.2

Ever smoked 38 (67) 69 (77) 0.19 24 (48) 46 (50) 0.9

Diabetes mellitus 17 (30) 17 (19) 0.16 10 (20) 24 (26) 0.5

Hypercholesterolemia 23 (40) 27 (30) 0.4 14 (28) 19 (20) 0.2

Infarct type and localizationa

Anterolateral Q wave 35 (61) 60 (67) 0.6 31 (62) 60 (64) 0.9

Non-anterior Q wave 22 (39) 30 (33) 19 (38) 33 (36)

Thrombolytic therapy 44 (77) 72 (80) 0.6 34 (68) 51 (55) 0.15

Ejection fraction <40% 12 (21) 30 (33) 0.13 13 (26) 39 (45) 0.04

aAs assessed by electrocardiography. Abbreviations: MI, myocardial infarction; SD, standard deviation.
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TABLE 1B. Baseline Characteristics of Patients According to Diabetes Status and Occurrence of Prodromal Angina in the Week before Myocardial Infarction

Diabetics (n=68) Nondiabetics (n=222)
Prodromal Angina Prodromal Angina

Yes (n=27) No (n=41) P Yes (n=80) No (n=142) P

Mean age±SD (y) 64±10 65±12 0.5 61±12 62±12 0.4

Male sex 14 (52) 24 (58) 0.6 67 (84) 114 (80) 0.6

Systemic hypertension 12 (44) 20 (49) 0.8 53 (37) 38 (27) 0.2

Ever smoked 11 (40) 16 (39) 0.8 51 (64) 99 (70) 0.4

Hypercholesterolemia 12 (44) 15 (37) 0.6 25 (31) 31 (22) 0.1

Infarct type and localizationa 0.7 0.4

Anterolateral Q wave 9 (33) 15 (37) 32 (40) 48 (34)

Non-anterior Q wave 18 (67) 26 (63) 48 (60) 94 (66)

Thrombolytic therapy 18 (66) 27 (66) 0.9 60 (75) 96 (68) 0.3

Ejection fraction <40% 9 (33) 15 (36) 0.9 16 (20) 54 (40) 0.01

aAs assessed by electrocardiography. Abbreviations: MI, myocardial infarction; SD, standard deviation.

TABLE 2A. Comparison of Long-Term Complications after Initial Hospitalization in Adult and Elderly Patients

Adult Patients (n=144) Elderly Patients (n=118)
Prodromal Angina Prodromal Angina

Yes (n=56) No (n=88) P Yes (n=44) No (n=74) P

Cardiovascular death 1 (2) 8 (9) 0.2 7 (16) 15 (20) 0.9

Heart failure 3 (5.3) 9 (10) 0.4 5 (11.3) 12 (16.2) 0.8

Residual ischemia 27 (48) 38 (43) 0.7 18 (37.5) 31 (42) 0.8

Follow-up complications 25 (44.4) 40 (45.4) 0.9 20 (45.5) 43 (58) 0.2

TABLE 2B. Comparison of Long-Term Complications after Initial Hospitalization in the Diabetic and Nondiabetic Patient

Diabetics (n=59) Nondiabetics (n=203)
Prodromal Angina Prodromal Angina

Yes (n=26) No (n=33) P Yes (n=75) No (n=128) P

Cardiovascular death 3 (11.5) 8 (24.2) 0.3 5 (6.6) 15 (11.7) 0.3

Heart failure 2 (7.7) 9 (27.2) 0.1 6 (8) 12 (9.4) 0.9

Residual ischemia 16 (61.5) 19 (57.8) 0.8 27 (36) 47 (36.7) 0.9

Follow-up complications 16 (61.5) 24 (72.7) 0.4 28 (37.3) 49 (38.3) 0.8

short-term complications during initial hospitalization. This
protective effect has been seen in older and in diabetic
patients3,4,5 but there is little and often controversial
information available about long-term prognosis. In the
present study preinfarction angina was not associated with a

lower incidence of cardiovascular complications after initial
hospitalization in these subgroups of patients.

Studies in different populations, such as patients with pri-
mary angioplasty8 or fibrinolytic therapy,9 have found that
preinfarction angina was protective in overall cardiovascular
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mortality (short-term and long-term prognosis). However,
these studies failed to describe clearly which clinical benefits
were seen in the acute phase of myocardial infarction or
after initial hospitalization, although the benefits seem to
be greater in the acute phase (6% vs 14% in-hospital cardio-
vascular mortality according to the presence or absence of
previous angina and 8% vs 13% cardiovascular mortality after
initial hospitalization).8 Neither did these studies analyze
specific subgroups of patients, unlike the present study.

Controversy exists about the influence of recent pre-
ceding preinfarction angina on hospital complications in
diabetic patients10 and in elderly patients.11,12 Furthermore,
little information is available about long-term complications,
where one potential mechanism explaining this benefit,
ischemic preconditioning,5,13 may be lost. This study sheds
some light on the situation.

This study has certain limitations common to all retro-
spective analyses. There is a selection bias because we only
analyzed patients with myocardial infarction in our hospital.
We have no information for patients who were not admitted
to our hospital. It is sometimes difficult to determine the
exact time of onset of MI in patients with unstable preceding
angina, and we arbitrarily defined the onset of MI as the
appearance of symptoms more than 30 minutes beforehand.
In addition, we normally used the pattern of creatine kinase
changes and temporal changes in the electrocardiogram to
confirm the onset of infarction. The relatively small sample
size might also limit results. It is sometimes difficult to
determine the percentage of patients with preceding angina
in a retrospective study; however, this difficulty was mostly
overcome with the use of a specific questionnaire.

In conclusion, angina within 1 week of a first MI is
not associated with a lower incidence of adverse outcomes
after initial hospitalization in adult or elderly patients nor in
diabetic or nondiabetic patients.
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