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Abstract:
Background: Detection of high risk patients with unstable angina is one of the important steps in
saving their lives and preventing possible major cardiovascular events that can affect their
morbidity and mortality.
Objectives: This study had been designed to estimate the effect of age, gender and different
clinical parameters on the short term outcome of patients with unstable angina.
Methods: This study is a prospective study that enrolled 100 patients with unstable angina. The
included patients had been randomly selected from those who had been admitted to the Coronary
Care Unit of Al‐Yarmouk Teaching Hospital during the period between the 1st of July and the 31st
of December 2003. Each patients included in this study had been followed up for 72 hours to 2
weeks according to the period of admission in the hospital, searching for any mortality, new or
recurrent myocardial infarction or recurrent ischemia that necessitate the referral to intervention
cardiology center. Unfortunately there was no facility for catheterization in the hospital and no
one of the included patients referred back to the hospital to knew the results of catheterization.
All of the patients underwent thorough physical examination. All of them had been sent for ECG,
chest X‐ray and echocardiographic examination.
Results: All cause mortality had been identified only in those patients whose age were 65 year old
or older (6 patients, 6% of the whole sample). 66.7% of deaths (4 deaths) were observed among
class III patients (only 26.3% of class III patients had relieved form chest pain) i.e. angina at rest
and acute.
Conclusions: All cause mortality, frequency of new or recurrent myocardial infarction and
recurrent ischemia were increased with the increase in the severity class. According to the clinical
circumstances related to unstable angina, secondary unstable angina i.e. class A was the least
frequent type (only 5 patients, 5% of the sample). According to the intensity of therapy, the worse
outcome had been observed among those patients who are under the maximally tolerated doses
of anti‐ischemic drugs.
Introduction
Unstable angina accounts for more than 1 million hospital admissions annually(1), 6 to 8 percent of
patients with this condition have non‐fatal myocardial infarction or die within the first year after
the diagnosis (2‐3). Various definitions of unstable angina have been proposed, but in 1989,
Braunwald devised a classification system to ensure uniformity of categorization, as well as
diagnostic and prognostic information (4). This system is used to classify angina according to the
severity of the clinical manifestation, defined as acute angina while at rest (within the 48 hours
before presentation), subacute angina while at rest (within the previous month but not within the
48 hours before presentation), or new onset of accelerated (progressively more severe) angina;
the clinical circumstances in which unstable angina develops, defined as either angina in the
presence or absence of other conditions (e.g., anemia, fever, hypoxia, tachycardia, or
thyrotoxicosis) or angina within two weeks after an acute myocardial infarction; and whether or
not electrocardiographic abnormalities are present. Given the heterogeneity of the clinical
manifestations of unstable angina, it is not surprising that the prognosis is quite variable(5).

Two major challenges in a patient with suspected unstable angina are establishing the
diagnosis and risk stratification. Successful separation of low and high risk individuals permits the
discharge of low risk patients after an initial evaluation, and the rapid triage of high risk patients to
intensive management and/or invasive diagnostic and therapeutic procedures. Clinical risk
stratifications correlates with the extent of disease(6‐7). All patients considered to have unstable
angina require close monitoring because of the risk of progressing to myocardial infarction. Thus it
is recommended to admit such patients to the hospital where the evaluation can be performed
under controlled setting (5).
This study had been designed to estimate the frequency of different age groups and its effect on
the outcome of patients with unstable angina, to find the sex distribution of patients with unstable
angina and assess any effect of gender on the outcome of unstable angina, and to find the
frequency of different risk factors and identify any combination between them and assess the
effect of these risk factors and their combination on the outcome of unstable angina.
Patients & Methods
This study is a prospective study that enrolled 100 patients with unstable angina. The included
patients had been randomly selected from those who had been admitted to the Coronary Care
Unit of Al‐Yarmouk Teaching Hospital during the period between the 1st of July and the 31st of
December 2003. Each patients included in this study had been followed up for 72 hours to 2 weeks
according to the period of admission in the hospital, searching for any mortality, new or recurrent
myocardial infarction or recurrent ischemia that necessitate the referral to intervention cardiology
center. Unfortunately there was no facility for catheterization in the hospital and no one of the
included patients referred back to the hospital to knew the results of catheterization. All of the
patients underwent thorough physical examination. All of them had been sent for ECG, chest X‐ray
and echocardiographic examination.
Results
This study had enrolled 100 patients, who can be divided into 4 main groups:
1‐ Those patients who had their chest pain relieved by medical therapy and discharges from the
hospital with full or partial improvement, this group of patients included 62 patients (62% of
the whole sample).
2‐ Those who had recurrent ischemia during period of hospital admission that required referral to
cardiac intervention center out of the hospital for angiography and angioplasty, this group
included 21 patients (21% of the whole sample).
3‐ Those who acquired new or recurrent myocardial infarction during the period of hospital
admission, this group included 11 patients (11% of the whole sample).
4‐ Those who had died during the period of hospitalization, and included 6 patients (6% of the
whole sample).
Age of the patients
The patients included in this study had an age ranged between 36‐80year‐old (56.35 ± 11.34 year
old). 12 and 41 patients (12 and 41% of the total sample) were under the age of 55 and older than
65 year old, respectively.
 All cause mortality had been identified only in those patients whose age were 65 year old or
older (6 patients, 6% of the whole sample).
 72.7% of those who had new or recurrent myocardial infarction during the hospitalization
period were 65 year old or older (8 patients).
 61.9% of those with recurrent ischemia necessitating referral for cardiac center were 65 year
old or older (13 out of 21 patients).
 77.4% of those with improvement in their chest pain were younger than 65 year old (48 out of
62 patients). (see Table‐1).

Table‐1: Patients’ distribution according to their demographic features.
New or
All cause
Recurrent
recurrent MI
mortality (n =6)
ischemia (n=21)
Demographic feature
(n=11)
No.
%
No.
%
No.
%
35‐44 (n=4)
0
0
0
0
2
9.5
45‐54 (n=8)
0
0
2
18.2
3
14.3
Age
55‐64(n=47)
0
0
1
9.1
3
14.3
(yrs)
65‐74(n=21)
2
33.3
3
27.3
5
23.8
75‐84(n=20)
4
66.7
5
45.4
8
38.1
Male (n=64)
5
83.3
8
72.7
14
66.7
Female (n=36)
1
16.7
3
27.3
7
33.
Hypertension (n=55)
5
83.3
9
81.8
17
80.9
Diabetes (n=31)
4
66.7
7
63.6
11
52.4
Current or former smoker
6
100
10
90.9
15
71.4
(n=65)
Hyperlipidemia (n=60)
6
100
10
90.9
20
95.2
Prior myocardial infarction
5
83.3
11
100
12
57.1
(n=30)
Prior angina (n=25)
1
16.7
0
0
9
42.8
Prior congestive heart
3
50
8
72.7
4
19
failure (n=17)
Cerebrovascular disease
2
33.3
1
9.1
1
4.7
(n=4)
Prior bypass surgery (n=2)
1
16.7
0
0
0
0
Prior angioplasty (n=9)
2
33.3
3
27.3
0
0
Peripheral vascular disease
4
66.7
5
45.5
2
9.5
(n=12)
No identifiable
0
0
0
2
9.5
risk factor
Risk
1 risk factor
0
0
1
9.1
2
9.5
factors
2 risk factors
1
16.7
3
27.3
6
28.6
≥3 risk factors
5
83.3
7
63.6
11
52.4

Improved
(n=62)
No.
2
3
43
10
17
37
25
24
9

%
3.2
4.8
69.4
16.1
27.4
59.7
40.3
38.7
14.5

34

54.8

24

38.7

2

3.2

15

24.2

2

3.2

0

0

1
4

1.6
6.5

1

1.6

6

9.7

30
14
12

48.4
22.6
19.3

Gender:
This study had enrolled 64 male and 36 female patients with male to female ratio of 1.78:1. Male
sex had been associated with higher frequency of mortality (83.3 % of the died patients, 5 out of 6
patients), new or recurrent myocardial infarction (8 out of 11 patients, 72.7% of those with new or
recurrent myocardial infarction), and recurrent ischemia (66.7% of those with recurrent ischemia,
14 out of 21 patients). (see Table‐1)
Risk factors:
Being current or former smoker was the most frequent risk factor for unstable angina (65 patients,
65%of the whole sample).
All of the died patients (6 patients) were smoker and had hyperlipidemia.
 Prior myocardial infarction had been observed in all of patients with new or recurrent
infarction (11 patients, 11% of the whole sample).

 Hyperlipidemia had been observed in 95.2% of those with recurrent ischemia (20 out of 21
patients). (see table‐1)
This revealed that all of the died patients had combination of 2 or more risk factors (6 patients).
Ten out of eleven patients who had new or recurrent myocardial infarction during hospital
admission had combination of 2 or more risk factors (90.9% of those with recurrent or new
myocardial infarction). Similar risk factors combination had been observed in those with recurrent
ischemia (81% of those with recurrent ischemia had 2 or more risk factors). (See table‐1).
Regarding the classification of unstable angina according to the severity and its effect on the
outcome of the patients included in this study, 66.7% of deaths (4 deaths) were observed among
class III patients (only 26.3% of class III patients had relieved form chest pain) i.e. angina at rest
and acute. 54.5% of those who had recurrent or new myocardial infarction were belong to class III
also (6 patients, 31.57% of those with class III). 71% of the improved patients (44 patients) were
at class I i.e. new onset, severe or accelerated angina. (see table‐2).
Eighty four patients (84% of the whole sample) had primary unstable angina i.e. Class A. 66.7% of
deaths (4 deaths) were among those with class C unstable angina i.e. post‐infarction unstable
angina. (see table‐2).
Regarding the intensity of treatment, patients with maximally tolerated doses had worse
outcome. 26 out of 27 patients with maximum therapy had adverse events. (see table‐2).
Table‐2: Patients’ distribution according to the severity, the associated clinical circumstances
and intensity of treatment
New or
Recurrent
All cause
Improved
mortality (n
recurrent MI
ischemia
(n=62)
=6)
(n=11)
(n=21)
No.
%
No.
%
No.
%
No. %
Severity
Class I
(new onset, severe or accelerated
2
33.3
3
27.3
10
47.6
44
71
angina)
Class II
0
0
2
18.2
7
33.3
13
21
(angina at rest, subacute)
Class III
4
66.7
6
54.5
4
19.1
5
8
(angina at rest, acute)
Clinical circumstances
Class A
0
0
0
0
2
9.5
3
4.8
(secondary unstable angina)
Class B
2
33.3
9
81.8
14
66.7
59 93.6
(primary unstable angina)
Class C
4
66.7
2
18.2
5
23.8
1
1.6
(post‐infarction unstable angina)
Treatment
No or minimal treatment
Symptoms occurring in the setting of
standard medical therapy
Symptoms occurring despite
maximally tolerated doses of beta
blockers, nitrates, and calcium
channel blockers

1

16.7

0

0

2

9.5

47

75.8

1

16.7

3

27.3

5

23.8

14

22.6

4

66.6

8

72.7

14

66.7

1

1.6

Discussion
The diagnosis of unstable angina encompasses a broad spectrum of patients with myocardial
ischemia, varying widely in cause, prognosis and responsiveness to therapy. This variability, in
addition to the fact that unstable angina is the most frequent cause of admission to coronary care
unit, stimulate research workers to make different types of study hoping to reach a point of well
understand to the natural history of unstable angina and the risk factors that affect inversely the
outcome of such patients, and off course, no one can ignore the importance of this idea in primary
prevention of acute myocardial infarction and all of its related complications.
Coronary heart disease is the leading cause of morbidity and mortality among women as well as
men all over the world (8). Women with acute ischemic syndromes tend to be older than men with
such syndromes and they have higher rates of associated diabetes and hypertension (9‐13). Studies
report that women who present with acute myocardial infarction have worse in‐hospital and long
term prognosis than men (9‐21). In this study, it had revealed that female sex could be regarded as a
protective factor against the in‐hospital risk of death, recurrent or new myocardial infarction and
recurrent ischemia, as being male was associated with higher mortality and short term morbidity
(see table‐1). This finding is supported by the similar finding of the Global Use of Strategies to
Open Occluded Coronary arteries in Acute Coronary Syndromes (GUSTO IIb); a study which found
that among patients with unstable angina, female sex was associated with an independent
protective effect for infarction or death (8). This finding could be related to that women who had
been included in this study had significantly lower rates of prior myocardial infarction and were
less likely ever to have smoked as these two risk factors were the most prominent in increasing
the risk of early death and infarction in this study (see below). Only 2 out of the 36 female that
were enrolled in this study were current or former smoker (5.5% of the female patients, 3.07% of
the smokers included in this study). Furthermore, it had been reported that the impact of smoking
on the health status is more pronounced among male than female patients (22‐23) In addition, some
studies reported that women had less severe and extensive coronary disease and were less likely
to undergo revascularization(24). This difference in sex incidence of coronary heart disease in
general is age dependant in a 12 year follow up of 14, 786 Finnish men and women, age 25‐64
found that the incidence of coronary heart disease was three fold higher in men than women, and
mortality was five fold higher (this study revealed an incidence of unstable angina among male
that was double the observed among female, and mortality of 5 fold higher among men included
in this study) (25)
In this study, All of the deaths due to all cause mortality and most of the recurrent or new
myocardial infarction and recurrent ischemia had been observed among those aging 65 year old
and older. The importance of age as a factor for study in risk stratification of patients with
unstable angina come from the fact that in the western countries like USA and in the industrialized
communities, persons over 65 years of age comprise the fastest growing segment of the
population. In 1994, there were 33.2 million persons 65 years or older in the United States, nearly
500 000 (1.5%) of whom suffered a myocardial infarction. By the year 2030, there are expected to
be over 70 million persons in this age group, accounting for over one million infarctions (26‐27). The
anatomic prevalence of coronary heart disease approaches 70% among those who die in their
eighth decade (28). The coronary involvement is typically more severe and diffuse in the elderly
compared to younger patients (24, 29‐30). In addition, elderly patients experienced a much higher
incidence of adverse cardiac events both in hospital and by 6 weeks (24). Despite the high incidence
of anatomic disease, only 10‐20% of persons over age of 65 carry a diagnosis of active coronary
heart disease. The factors responsible for the discrepancy between the anatomic and the clinical
prevalence of disease in the elderly are not well understood. Among the contributing factors are

lack of specific data regarding coronary heart disease in the elderly, misdiagnosed disease, a high
prevalence of silent disease, decreased physical activity, and under‐treatment of risk factors (24, 29‐
30)
. Therefore, age of 65 year old or older had been regarded as one of the 7 independent
predictors for patient's outcome in TIMI risk score and one of the 3 predictors in PRISM‐PLUS
database using TIMI IIb trial data to identify three criteria, easily obtained at time of admission,
that were useful for risk stratification, and included:(31‐32)
1‐ Age 65 year old or older.
2‐ ST elevation ≥ 0.05 mm.
3‐ Elevation in serum cardiac markers (serum CK>2 times normal, CK‐MB greater than normal, or
troponin I or T greater than normal.
In this study risk of developing any of the adverse events during early period of hospitalization
among those whose age is 65 year old and more were 65.85%, including all cause mortality,
recurrent or new myocardial infarction and recurrent ischemia (27 out of 41 patients belonged to
this age group had adverse event).
In this study smoking was the most frequent identified risk factor, 65 patients (65% of the sample)
were either current or former smokers. 31 smoker patients (47.7% of the smokers) had adverse
events. Hyperlipidemia had just came next to smoking in term of frequency but it carried out
higher risk, as 36 out of 60 patients proved to have hyperlipidemia in this study acquired adverse
event during the study period (60% of those with hyperlipidemia). The facts regarding the risk of
cigarette smoking and cardiovascular disease are well known to both the medical profession and
the public (33). Nevertheless many smokers do not believe that smoking is harmful for them. In one
study for example, over 60% of 737 current smokers, even those who smoked more than 40
cigarettes per day, did not believe that they were at an increased risk for a myocardial infarction
(34)
. Cigarette smoking doubles the risk of developing coronary heart disease and approximately
30% of coronary heart disease deaths are attributable in a dose related manner to smoking. In a
study of 106, 745 Korean men, smoking was an independent major risk factor for coronary heart
disease, cerebrovascular disease, and total atherosclerotic cardiovascular disease. This harmful
effect of smoking was independent of serum cholesterol level and low cholesterol conferred no
protective effect (35). Furthermore, cigarette smoking increase all cause and cardiovascular
mortality (36‐37), and an average smoker dies three years earlier than a non‐smoker and a smoker
known to be at high risk for coronary heart disease dies 10‐15 years earlier than non‐smoker(38‐39).
In addition patients who continue to smoke after a myocardial infarction have an increased risk of
reinfarction and an increased risk of death ranging from 22‐47% (40) (90.9% of those with recurrent
or new myocardial infarction included in this study were smokers, 10 out of 11 patients).
Although the serum total cholesterol is the most clearly risk factor for coronary heart disease,
many other lipid abnormalities like elevated LDL cholesterol, low HDL cholesterol, or
hypertriglyceridemia are associated with increased coronary risk. In this study, 60% of the sample
had dyslipidemia. Proof of the pathogenic importance of serum cholesterol has come from
randomized trials which showed that reductions in total and LDL‐cholesterol levels reduce
coronary events and mortality when given for primary prevention as well as secondary prevention
in patients with established coronary heart disease (41‐43). Another important point to be noticed is
that the prevalence of dyslipidemia is increased in patients with premature coronary heart disease
, as high as 75‐85% compared to approximately 40‐48% in age matched controls without coronary
heart disease(44‐45).
Hypertension and left ventricular hypertrophy are well established are well established risk factors
for adverse cardiovascular outcomes, including coronary heart disease, coronary heart disease
mortality, stroke, congestive heart failure, and sudden death (46‐50). Systolic blood pressure is at
least as powerful a coronary risk factor as the diastolic blood pressure and isolated systolic
hypertension is now established as a major hazard for coronary heart disease and stroke (51‐52). In

this study, Hypertension had been associated with 56.4% risk of adverse events. Furthermore, the
excess coronary risk associated with hypertension is primarily evident in subgroups with other risk
factors or underlying target organ damage and individuals in these subgroups benifet the most
from anti‐hypertensive therapy, therefore, the Sixth Joint National Committee consider the blood
pressure level and the presence or absence of underlying conditions as markers for choosing the
suitable therapy for each individual patient (46).
A classification of unstable angina was proposed by Braunwald in 1989 to facilitate assignment of
patients to a particular risk group (53). This classification takes into account the severity of
symptoms, the clinical circumstances surrounding the anginal episode and the intensity of
treatment.
In this study when Braunwald classification had been applied to the patients enrolled in this study,
the following points can be concluded:
1‐ All cause mortality, frequency of new or recurrent myocardial infarction and recurrent
ischemia were increased with the increase in the severity class. Class III patients had been
associated with the worse outcome. Only 26.3% of those with class III were free from adverse
event, compared to 74.6% of those with class I symptoms.
2‐ According to the clinical circumstances related to unstable angina, secondary unstable angina
i.e. class A was the least frequent type (only 5 patients, 5% of the sample). Primary unstable
angina i.e. class B was the most frequent type (84 patients, 84% of the sample). With worse
outcome noticed among class C (post‐myocardial infarction unstable angina). 66.7% of mortality
observed among class C patients, only 8.3% of class C patients was free from adverse events (1
patient out of 12).
3‐ According to the intensity of therapy, the worse outcome had been observed among those
patients who are under the maximally tolerated doses of anti‐ischemic drugs. 26 out of 27 patients
belonging to this group of maximum therapy had been either died (4 patients. 66.6% of deaths),
had new or recurrent myocardial infarction (8 patients, 72.7% of those who had recurrent or new
myocardial infarction) or had recurrent ischemia (14 patients, 66.7% of those with recurrent
ischemia).
These findings mentioned above are agreed with findings of a prospective study of 417 patients
that were attempted to identify the incidence and prognosis of different classification groups. It
had been shown that after hospital admission recurrence of chest pain increased with severity
class (28, 45, and 64 percent for classes I, II, and III). Sixth month infarct free and patient survival
were significantly lower for class C (89% and 80%) than for classes A and B patients (97 and 89%).
Furthermore, this study found that there were other independent factors that increase the risk of
death or worse outcome among patients with unstable angina, a findings that was agreed by the
other study conclusions, these factors were mainly older age , male sex, smoking, hypertension
and
maximal
medical
therapy(54).
References
1. Graves E. National Hospital Discharge Survey. Annual survey 1996. Series 13, no. 4.
Washington, D.C.: National Center for Health Statistics, 1998.
2. Lincoff AM, Tcheng JE, Califf RM, et al. Sustained suppression of ischemic complications of
coronary intervention by platelet GP IIb/IIIa blockade with abciximab: one‐year outcome in the
EPILOG trial. Circulation 1999;99:1951‐1958.
3. Gibson CM, Goel M, Cohen DJ, et al. Six‐month angiographic and clinical follow‐up of patients
prospectively randomized to receive either tirofiban or placebo during angioplasty in the
RESTORE trial. J Am Coll Cardiol 1998;32:28‐34.
4. Braunwald E. Unstable angina: a classification. Circulation 1989;80:410‐414.

5. Yeghiazaririans Y, Braunstien JB, Askari A, Stone PH. Unstable angina pectoris. N E J M 2000;
342(2): 101‐14.
6. Solomon DH, Stone PH, Glynn RJ, et al. Use of risk stratification to identify patients with
unstable angina likeliest to benefit from an invasive versus conservative management strategy.
J Am Coll Cardiol 2001; 38: 969.
7. Mathew V, Farkouh M, Grill DE, et al. Clinical risk stratification correlates with the angiographic
extent of coronary artery disease in unstable angina. J Am Coll Cardiol 2001; 37: 2053.
8. Hochman JS, Tamis JE, Thompson TD, et al. sex, clinical presentation, and outcome in patients
with acute coronary syndromes. N Engl J Med 1999; 341(4): 226‐32.
9. Maynard C, Litwin PE, Martin Js, Weaver WD. Gender differences in the treatment and
outcome of acute myocardial infarction: results from the myocardial infarction triage and
intervention registry. Arch Intern Med 1992; 152: 972‐6.
10. Chiriboga DE, Yarzebski J, Goldberg RJ, et al. A community wide perspective of gender
differences and temporal trends in the use of diagnostic and revascularization procdures for
acute myocardial infarction. Am J Cardiol 1993; 71: 268‐73.
11. Fiebach NH, Viscoli CM, Horwitz RI. Differences between women and men in survival after
myocardial infarction: biology or methodology? JAMA 1990; 263:1092‐6.
12. Robinson K, Conroy RM, Mulachy R, Hickey N. Risk factors and in‐hospital course of first
episode of myocardial infarction or acute coronary insufficiency in women. J Am Cardiol 1988;
11: 932‐6.
13. Kostis JB, Wilson AC, O'Dowd K, et al. Sex differences in the management and long term
outcome of acute myocardial infarction: a statewide study. Circulation 1994; 90: 1715‐30.
14. He J, Klag Mj, Whelton PK, Zhoa Y, Weng X. Short and long term prognosis after acute
myocardial infarction in Chinese men and women. Am J Epidemiol 1994; 139: 693‐703.
15. Dittrich H, Gilpin E, Nicod P, et al. acute myocardial infarction in women: influence of gender
on mortality and prognostic variables. Am J Cardiol 1988; 62:1‐7.
16. Stone GW, Grines CL, Browne KE, et al. Comparison of in‐hospital outcome in men versus
women treated by either thrombolytic therapy or primary coronary angioplasty for acute
myocardial infarction. Am J Cardiol 1995; 75: 987‐92.
17. Weaver WD, White HD, Wilcox RG, et al. Comparisons of characteristics and outcomes among
women and men with acute myocardial infarction treated with thrombolytic therapy. JAMA
1996; 275:777‐82.
18. Lincoff AM, Califf RM, Ellis SG, et al. Thrombolytic therapy for women with myocardial
infarction: is there a gender gap? J Am Coll Cardiol 1993; 22: 1780‐7.
19. White HD, Barbash GI, Modan M, et al. after correcting for worse baseline characteristics,
women treated with thrombolytic therapy for acute myocardial infarction have the same
mortality and morbidity as men except for a higher incidence of hemorrhagic stroke.
Circulation 1993; 88: 2097‐103.
20. Becker Rc, Terrin M, Ross R, et al. Comparison of clinical outcomes for women and men after
acute myocardial infarction. Ann Intern Med 1994; 120: 638‐45.
21. Kober L, Torp‐Pederson C, Ottesen M, Rasmussen S, Lessing M, Skagen K. Influence of gender
on short and long term mortality after acute myocardial infarction. Am J Cardiol 1996; 77:
1052‐6.
22. Wilhemsson C, Wedin JA, Elmfledt D, et al. Smoking and myocardial infarction. Lancet 1975;
1:415.
23. Rosenberg L, Kaufman DW, Helmrich SP, Shapiro S. The risk of myocardial infarction after
quitting smoking in men under 55 years of age. N Engl J Med. 1995; 313: 1511.

24. Stone PH, Thompson B, Anderson HV, et al. Influence of race, sex, and age on management of
unstable angina and non‐Q‐wave myocardial infarction: the TIMI III registry. JAMA 1996;
275(14):1104‐12.
25. Jouslihati P, Vartianen E, Tuomileho J, et al. Sex, age, cardiovascular risk factors and coronary
heart disease: A prospective follow up study of 14, 786 middle aged men and women in
Finland. Circulation 1999; 99: 1165.
26. Demographics and socioeconomic aspects of aging in the United States. Washington, DC: US
Bureau of the Census, 1984.
27. Bethesda conference report: Cardiovascular disease in the elderly. May 8‐10, 1986. J Am Coll
Cardiol 1987; 10:1A.
28. Sugiura, M, Hiraoka, K, Ohkawa, S. Severity of coronary sclerosis in the aged: a pathological
study in 968 consecutive autopsy cases. Jpn Heart J 1976; 17:471.
29. Stone, PH, Thompson, B, Anderson, HV, et al. Influence of race, sex, and age on the
management of unstable angina and non Q‐wave myocardial infarction. The TIMI III registry .
JAMA 1996; 275:1104.
30. Williams, MA, Fleg, JL, Ades, PA, et al. Secondary prevention of coronary heart disease in the
elderly (with emphasis on patients > or =75 years of age): an American Heart Association
scientific statement from the Council on Clinical Cardiology Subcommittee on Exercise, Cardiac
Rehabilitation, and Prevention. Circulation 2002; 105:1735.
31. Antman, EM, Cohen, M, Bernink, PJ, et al. The TIMI risk score for unstable angina/non‐ST
elevation MI: A method for prognostication and therapeutic decision making. JAMA 2000;
284:835.
32. Morrow, DA, Antman, EM, Snapinn, SM, et al. An integrated clinical approach to predicting the
benefit of tirofiban in non‐ST elevation acute coronary syndromes. Application of the TIMI risk
score for UA/NSTEMI in PRISM‐PLUS. Eur Heart J 2002; 23:223.
33. Ockene, IS, Miller, NH. Cigarette smoking, cardiovascular disease, and stroke. A statement for
healthcare professionals from the American Heart Association. Circulation 1997; 96:3243.
34. Ayanian, JZ, Cleary, PD. Perceived risks of heart disease and cancer among cigarette smokers.
JAMA 1999; 281:1019.
35. Jee, SH, Suh, I, Kim, IS, Appel, LJ. Smoking and atherosclerotic cardiovascular disease in men
with low levels of serum cholesterol: the Korea Medical Insurance Corporation Study. JAMA
1999; 282:2149.
36. Qiao, Q, Tervahauta, M, Nissinen, A, Tuomilehto, J. Mortality from all causes and from
coronary heart disease related to smoking and changes in smoking during a 35‐year follow‐up
of middle‐aged Finnish men. Eur Heart J 2000; 21:1621.
37. Foody, JM, Cole, CR, Blackstone, EH, Lauer, MS. A propensity analysis of cigarette smoking and
mortality with consideration of the effects of alcohol. Am J Cardiol 2001; 87:706.
38. William, RR, Hopkins, PN, Wu, LL, et al. Evaluating family history to prevent early coronary
heart disease. In: Primer in Preventive Cardiology, Pearson, TA, Criqui, MH, Luepker, RV, et al
(Eds), American Heart Association, Dallas, 1994, p. 93.
39. Hopkins, PN, WIlliams, RR, Hunt, SC. Magnified risks form cigarette smoking for coronary prone
families in Utah. West J Med 1984; 141:196.
40. Tofler, GH, Muller, JE, Stone, PH, et al. Comparison of long‐term outcome after acute
myocardial infarction in patients never graduated from high school with that in more educated
patients. Multicenter Investigation of the Limitation of Infarct Size (MILIS). Am J Cardiol 1993;
71:1031.
41. Shepherd J, Cobbe SM, Ford I, et al. Prevention of coronary heart disease with pravastatin in
men with hypercholesterolemia. West of Scotland Coronary Prevention Study Group. N Engl J
Med 1995; 333; 1301.

42. Downs JR, Clearfeild M, Weis S, et al. for the AFCAPS/TexCAPS Research Group. Primary
prevention of acute coronary events with lovastatin in men and women with average
cholesterol levels: Results of AFCAPS/TexCAPS. JAMA 1998; 279:1615.
43. Sacks FM, Pfeffer MA, Moye LA, et al. The effect of pravastatin on coronary events after
myocardial infarction in patients with average cholesterol levels. Cholesterol and recurrent
events trial investigators. N Engl J Med 1996; 335: 1001.
44. Roncaglioni MC, Santoro L, D'Avanzo B, et al. Role of family history in patients with myocardial
infarction: An Italian case control study. GISSI‐EFRIM investigators. Circulation 1992; 85: 2065.
45. Lamarche b, Moorjani s, Lupien PJ, et al. Apolipoprotein A‐I and B levels and the risk of
ischemia heart disease during a five year follow up of men in the Quebec cardiovascular study.
Circulation 1996; 94: 273.
46. The sixth report of the joint national committee on prevention, detection, evaluation, and
treatment of high blood pressure. Arch Intern Med 1997; 157: 2413.
47. Kannel WB. Left ventricular hypertrophy as a risk factor: the Framinghams experience. J
Hypertens Suppl 1991; 9:S3.
48. Benjamin EJ, Levy D. Why is left ventricular hypertrophy so predictive of morbidity and
mortality? Am J Med Sci 1999; 317: 168.
49. Brown DW, Giles WH, Croft JB. Left ventricular hypertrophy as a predictor of coronary heart
disease mortality and the effect of hypertension. Am Heart J 2000; 140: 848.
50. Miura K, Daviglus ML, Dyer AR, et al. Relationship of blood pressure to 25 year mortality due to
coronary heart disease, cardiovascular diseases and all causes in young adult men. The Chicago
Heart Association detection project in industry.
51. Kannel WB, Gordon T, Schwartz MJ. Systolic versus diastolic blood pressure and risk of
coronary heart disease: the Framingham study. Am J Cardiol 1971; 27: 335.
52. Wilking SVB, Belanger AJ, Kannel WB, et al. Determinants of isolated systolic hypertension.
JAMA 1988; 260: 3451.
53. Braunwald, E. Unstable angina. A classification. Circulation 1989; 80:410.
54. van Miltenburg‐van Zijl, AJ, Simoons, ML, Veerhoek, RJ, Bossuyt, PM. Incidence and follow‐up
of Braunwald subgroups in unstable angina pectoris. J Am Coll Cardiol 1995;25:1286

