
t has been reported that women who present with acute
myocardial infarction (AMI) have a worse in-hospital
and long-term prognosis than men,1–4 but other studies

have reported that there is no significant difference in the
mortality rate between men and women after adjusting for
differences in age and other prognostic factors.2,4–6 Thus,
the effect of gender on the outcome in patients with AMI is
controversial.

Although there are many reports on AMI, the character-
istics and outcome of women and men with unstable angina
pectoris (UAP) have been rarely investigated.4,7,8 Hochman
et al reported that among patients with UAP, female sex
was an associated independent protective effect.7 Thus, the
effect of gender may be different between AMI and UAP.
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However, there are several differences between the
Japanese and Western populations with regard to treatment.
In Japan, thrombolysis is used less frequently, and balloon
angioplasty and stenting are the more common therapeutic
strategies for acute coronary syndromes (ACS), which may
lead to different outcomes in Japanese patients. In addition,
coronary artery vasomotor reactivity differs between
Japanese and Caucasian patients.9,10 Although there are 2
large studies of Japanese patients with AMI, little informa-
tion is available regarding the angiographic findings at
presentation6,11 and, moreover, reperfusion therapy was not
commonly used in those studies. Thus, they may not reflect
the current situation.

Most of the previous reports included patients who did
not undergo coronary angiography with those who did,1–5,7,11

so it is unclear whether a gender difference in the severity
of coronary artery disease affects the clinical outcome of
Japanese patients with ACS. Therefore, we investigated the
effects of sex difference on clinical outcome and the
number of diseased vessels in a group of Japanese patients
with ACS who underwent coronary angiography.
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It has been reported that women with acute myocardial infarction (AMI) have a higher short-term mortality rate
than men, but the reason is unclear and it is not known if it also applies to unstable angina pectoris (UAP). In
addition, most previous studies have not presented angiographic findings. In the present study, the findings from
1,408 patients with AMI (group A: 361 women, 1,047 men) and 332 patients with UAP (group B: 103 women,
229 men) who underwent coronary angiography within 30 days of onset were analyzed. In both groups, the
women were older and had a higher rate of hypertension and a lower rate of smoking than the men. There was no
significant difference in Killip class or the number of diseased vessels between the women and men in both
groups. Interventions (coronary angioplasty and coronary artery bypass grafting) were performed less frequently
in the women than in the men (87.2% vs 91.8%, p=0.04) in group A, but not in group B (80.6% vs 81.2%, NS).
In both groups, the overall mortality rate during hospitalization was higher in women than in men (group A:
14.4% vs 7.4%, p<0.0001, group B: 7.8% vs 1.7%, p=0.007). Multivariate analysis revealed that female gender
was an independent predictor of in-hospital mortality in group B (odds ratio (OR): 6.4, 95% confidence interval
(CI) 1.1–37.0, p=0.04), but not in group A (OR: 1.7, 95% CI 0.98–2.9, p=0.06). The independent predictors of
in-hospital mortality, other than female gender were age, prior congestive heart failure, prior cerebrovascular
disease and a higher Killip class in group A, and in both groups a higher number of diseased vessels. In conclu-
sion, Japanese women with acute coronary syndromes present with similar angiographic findings and hemody-
namics, but have a higher in-hospital mortality than male patients. Our results suggest that older age may be a
potential explanation for the higher in-hospital mortality in women with AMI, but female gender itself may be an
important predictor for it among those with UAP. (Circ J 2002; 66: 435–440)
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Methods
Patients

We retrospectively analyzed data from 1,740 consecu-
tive patients: 1,408 patients with AMI (group A: 361
women, 1,047 men) and 332 patients with UAP (group B:
103 women, 229 men). All patients underwent coronary
angiography within 30 days of onset between January 1995
and December 1999 at the hospitals participating in this
study. The electrocardiographic criteria included ST eleva-
tion or depression of more than 0.5 mm in 2 or more
contiguous leads. AMI was considered to have occurred if
the level of creatine kinase MB isoenzyme was above
normal (and if it was at least 3% of the total creatine kinase
level). If the creatine kinase MB level had not been
measured, then the total creatine kinase level needed to be
more than twice the upper limit of the normal range.
Significant stenosis was defined as ≥75% reduction in coro-
nary artery diameter. Angiographic success of coronary
angioplasty was defined as achieving stenosis of less than
75% of the residual diameter with Thrombolysis In Myo-
cardial Infarction (TIMI) trial grade 3 flow. The primary
end-point of the study was in-hospital death.

Statistical Analysis
We compared the base-line characteristics and clinical

outcomes between women and men. Statistical testing was
performed using the chi-square test for categorical vari-
ables and unpaired t test for continuous variables. We

performed multivariable logistic regression analysis to
identify the independent predictors of in-hospital mortality.
Univariate predictors of in-hospital mortality with a p value
less than 0.1 were allowed to enter the model. We present
the results as odds ratios (OR) and 95% confidence inter-
vals (CI). A p value less than 0.05 was considered statisti-
cally significant.

Results
Baseline Characteristics and Hemodynamics 
at Presentation

The women were older than the men and had a higher
rate of hypertension and a lower rate of smoking in both
groups (Table1). Heart rate, systolic blood pressure and
Killip class were not different between the women and men
in both groups (Table 2).

Angiographic Characteristics and Intervention
There were no significant differences in the number of

diseased vessels and in the number of left main lesions
between women and men in both groups (Table3). Inter-
ventions (coronary angioplasty and coronary artery bypass
grafting) were performed less frequently in women than in
men in group A (87.2% vs 91.8%, p=0.04), but not in
group B (80.6% vs 81.2%, NS). The rates of procedural
success were not different between women and men in both
groups (group A: 93.5% vs 93.0%, NS, group B: 90.3% vs
90.4%, NS).

Table 1 Baseline Characteristics of the Patients

Group A Group B
(Myocardial infarction) (Unstable angina)

Women Men p value Women Men p value(n=361) (n=1,047) (n=103) (n=229)

Age (years) 73±9 63±12 <0.0001 72±9 64±10 <0.0001
ST elevation 83.9 86.6 NS   8.2 17.4 0.04 
Hypertension (%) 53.7 41.5 <0.0001 62.1 44.1  0.006
Diabetes (%) 30.1 33.0 NS 43.7 36.6 NS
Smoking (%) 14.6 70.0 <0.0001 17.6 65.8 <0.0001
Hypercholesterolemia (%) 35.6 32.6 NS 45.0 36.9 NS
Prior myocardial infarction (%)   7.6 10.3 NS 14.6 16.7 NS
Prior angina (%) 33.6 34.6 NS 47.6 56.3 NS
Prior congestive heart failure (%)   5.3   3.9 NS   3.9   4.8 NS
Cerebrovascular disease (%) 10.9 10.4 NS   9.7   9.3 NS
Prior CABG (%)   0.6   2.1 NS   6.8   3.5 NS
Prior PTCA (%)   2.0   6.3  0.006 10.7 14.5 NS
Peripheral vascular disease (%)   2.2   3.1 NS   1.0   3.5 NS

PTCA, percutaneous transluminal coronary angioplasty; CABG, coronary artery bypass grafting.

Table 2 Hemodynamics at Presentation

Group A Group B
(Myocardial infarction) (Unstable angina)

Women Men
p value

Women Men
p value(n=361) (n=1,047) (n=103) (n=229)

Heart rate (beats/min)   79.6±21.5   78.5±20.3 NS   74.4±15.0   71.6±14.7 NS
Systolic blood pressure (mmHg) 127.2±29.4 127.4±27.1 NS 140.7±26.2 136.3±23.3 NS

Killip class (%) NS NS
    1 63.2 68.1 79.6 73.8
    2   7.8   5.7   0.9   3.9
    3   3.9   2.3   0.9   0.4
    4   6.6   5.4   0.9   0.9
    Unknown 18.6 18.4 17.5 21.0
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In-Hospital Outcomes
In both groups, the overall mortality rate during hospital-

ization was higher in women than in men (Fig1): 60.2% of
deaths occurred within 7 days, 22.3% within 30 days, and
the remainder after 30 days. In group A, the higher the
number of diseased vessels, the higher the in-hospital
mortality. In addition, women had higher mortality than
men irrespective of the severity of disease. On the other
hand, in group B, only women with 3-vessel disease or left
main coronary disease had high in-hospital mortality
(Fig2). The rate of recurrent ischemic events and bleeding
complications did not differ between the women and men
in both groups (ischemic events: group A: 8.2% vs 6.0%,
NS, group B: 11.8% vs 11.8%, NS; bleeding complication:
group A: 1.5% vs 0.7%, NS, group B: 0% vs 2.0%, NS).

Cause of Death
In both groups, the causes of death did not differ between

the women and men (heart failure: group A: 55.8% (29
cases) vs 52.1% (38 cases), group B: 12.5% (1 case) vs
50.0% (2 cases); arrhythmia: group A: 9.6% (5 cases) vs
9.6% (7 cases), group B: 0% vs 25.0% (1 cases); other
causes: group A: 34.6% (18 cases) vs 38.3% (28 cases),
group B: 87.5% (7 cases) vs 25.0% (1 case)). Other causes
of death included cardiac rupture (8 cases), pneumonia (6
cases), renal failure (2 cases), cardiac tamponade of un-
known cause (1 case), hepatic failure (1 case), mesenteric
artery embolus (1 case), disseminated intravascular coagu-
lation (1 case) and unknown (34 cases).

Predictors of In-Hospital Mortality
The univariate predictors of in-hospital mortality are

shown in Table 4. After adjusting these variables, female
gender was not an independent predictor of in-hospital
mortality in group A, but was an independent predictor in
group B. Multivariate analysis demonstrated that the inde-
pendent predictors of in-hospital mortality other than
female gender were higher age, prior congestive heart
failure, prior cerebrovascular disease, higher Killip class in
group A, and in both groups a higher number of diseased
vessels. In group B, intervention was a negative predictor
of in-hospital mortality (Table5).

Discussion
Consistent with previous reports from Western popula-

tions, we found that Japanese women with ACS also had
higher in-hospital mortality rates than men. The reasons
given for the worse prognosis of women have been older
age,2–7,12 more comorbidities such as diabetes and hyperten-

Table 3 Angiographic Characteristics of the Patients

Group A Group B
(Myocardial infarction) (Unstable angina)

Women Men p value Women Men p value(n=361) (n=1,047) (n=103) (n=229)

No. of diseased vessels (%) NS NS
    0   2.5   2.1   5.8   6.1
    1 46.0 49.9 32.0 39.7
    2 28.2 26.8 25.3 21.8
    3 21.6 17.8 30.1 27.1
Left main coronary disease (%)   1.7   3.4 NS   6.8   5.3 NS

Fig 1. Rates of death during hospitalization for acute coronary
syndromes among women and men. Closed bar, women; hatched bar,
men. AMI, acute myocardial infarction; UAP, unstable angina pectoris.

Fig 2. Rates of death during hospitalization for acute coronary
syndromes among women and men, according to the number of
diseased vessels and the presence of left main coronary disease.
Closed bar, women; hatched bar, men. AMI, acute myocardial infarc-
tion; UAP, unstable angina pectoris.
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sion,1–7,12 worse hemodynamics,3–7 differences in the time of
presentation,1,13 the rates of aspirin andβ-blocker usage,1,12,14

mechanical complications,5,12,15 electrical complications,1,5

thrombotic and fibrinolytic activity,16–19 and reduced collat-
eral flow.20 In the present study, the women were older and
had a higher rate of hypertension than the men, but the
prevalence of diabetes and the hemodynamic status were
not different between the 2 sexes.

Number of Diseased Vessels in Women With ACS
The angiographic characteristics of the women and men

in both of the present study groups did not differ. Hochman
et al reported that women with ACS had zero vessel disease
more frequently than men.7,8 However, we found that
despite Japanese patients having a higher incidence of
variant angina than Caucasian patients,9 the frequency of
zero vessel disease in our study was lower than that reported
by Hochman et al and did not differ between the sexes.

Most of the present patients (93.0%) underwent coronary
angiography in an emergency situation, so we may have
underestimated the frequency of zero vessel disease because
of the presence of thrombus.

In-Hospital Mortality in Women With AMI
Several studies have reported that there is no significant

difference in the mortality rates between men and women
for ACS after adjusting for differences in age and other
prognostic factors,2,4–6 and our results support these earlier
findings in patients with AMI. In the present group A
(AMI), there were no significant difference in the mortality
rate between women and men after adjusting for age, and in
addition, adjusting for variables other than age did not
diminish the sex difference in prognosis (data not shown).
Therefore, we suggest that older age is an important factor
in the higher mortality for women with AMI.

Variables

OR (95% CI) p value OR (95% CI) p value

Age (per 1 year) 1.08 (1.06–1.10) <0.0001 1.10 (1.03–1.19)  0.009
Female gender 2.2 (1.5–3.3)  <0.0001 4.7 (1.4–16.1) 0.01 
Smoking 0.5 (0.3–0.8)   0.002 0.3 (0.1–1.3)  NS
Prior myocardial infarction 2.2 (1.3–3.7)   0.002 1.1 (0.2–4.9)  NS
Prior congestive heart failure 5.5 (3.0–9.9)  <0.0001 4.7 (0.9–23.8) 0.06 
Cerebrovascular disease 2.7 (1.7–4.4)  <0.0001 0.9 (0.1–7.0)  NS
Killip class <0.0001  0.002
    I 1.0                  1.0                  
    II 8.9 (4.5–17.5) 5.5 (0.6–51.8)
    III 20.8 (9.4–45.6)  49.2 (2.7–903.2)
    IV 40.9 (22.4–74.6)   98.4 (7.6–1271.3)
No. of diseased vessels <0.0001 <0.0001
    0 –                –                
    1 1.0                  1.0                  
    2 2.0 (1.2–3.1)  –                
    3 3.9 (2.5–6.1)  15.3 (1.9–120.9)
Left main coronary disease 5.0 (2.5–9.9)  <0.0001 3.6 (0.7–17.5) NS
Intervention 0.5 (0.3–0.8)   0.008 0.3 (0.1–1.01) 0.05 

Table 4 Univariate Predictors of In-Hospital Mortality

Group A Group B
(Myocardial infarction) (Unstable angina)

(n=1,408) (n=332)

OR, odds ratio; CI, confidence interval.

Group A Group B
(Myocardial infarction) (Unstable angina)

(n=1,408) (n=332)

OR, odds ratio; CI, confidence interval.

Table 5 Multivariate Predictors of In-Hospital Mortality

Variables

OR (95% CI) p value OR (95% CI) p value

Age (per 1 year) 1.06 (1.03–1.08) <0.0001 1.004 (0.92–1.01)  NS
Female gender 1.7 (0.98–2.9) 0.06 6.4 (1.1–37.0) 0.04  
Prior congestive heart failure 2.2 (1.04–4.5) 0.04 3.8 (0.5–30.2) NS
Prior cerebrovascular disease 2.0 (1.1–3.6)  0.02 –                
Killip class <0.0001 0.08  
    I 1.0                  1.0                  
    II 5.9 (2.8–12.4)   8.9 (0.6–125.7)
    III 10.0 (4.1–24.6)  –                
    IV 31.2 (16.1–60.4)   40.9 (1.5–1152.1)
No. of diseased vessels    0.0003   0.0008
    0 –               –                
    1 1.0                  1.0                  
    2 1.5 (0.9–2.6)  –                
    3 2.1 (1.2–3.8)    10.2 (0.99–104.8)
Intervention   0.5 (0.3–1.002) 0.05 0.1 (0.02–0.8) 0.03  
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In-Hospital Mortality in Women With UAP
Several studies have reported that the gender difference

in outcome varies among the types of ACS;5,7,8 for example,
Hochman et al reported that among patients with UAP,
female sex was associated with an independent protective
effect.7 In contrast to those findings, we found that women
with UAP, as well as those with AMI, had higher in-hospi-
tal mortality than men. In particular, women with UAP
who had severe coronary artery disease (3-vessel disease or
left main coronary artery disease) had much higher mortal-
ity relative to men. In the study of Hochman et al, the
women with UAP had a lower rate of 3-vessel disease than
the men, which may explain the better outcome of the
women in their study. Moreover, in their study, coronary
angiography and interventions were discouraged for the
duration of the study-drug infusion (72h) unless there was
evidence of recurrent ischemia. In contrast, most of the
present patients underwent emergency coronary angiogra-
phy and this difference in treatment strategy may account
for the different results.21

The reason why being female gender by itself is an inde-
pendent predictor of in-hospital mortality in patients with
UAP is unclear, but may relate to the poorer myocardial
reserve in women suggested by diastolic dysfunction,8 less
increase in the left ventricular ejection fraction during exer-
cise22 and reduced collateral blood flow.20 Moreover, 3-
vessel disease was an independent predictor of in-hospital
mortality in patients with UAP. Therefore, a more careful
and aggressive treatment strategy may be necessary to
improve the outcome of female patients with UAP, espe-
cially those with severe coronary artery disease. Additional
studies with a larger sample and prospective analyses are
necessary to clarify the reasons why women with UAP
have higher in-hospital mortality.

Study Limitations
First, we did not examine the prevalence of thrombolysis,

which is the principal therapy for AMI in Western popula-
tions. Although the exact prevalence in Japan was unclear,
we considered it to be low because it was very infrequently
performed in the participating hospitals. Second, the preva-
lence of aspirin,β-blocker and angiotensin converting
enzyme inhibitor use, which reduce the mortality after
AMI,23 were unknown. Third, we did not separate coronary
angioplasty and coronary artery bypass grafting, but com-
bined them as an intervention type. Therefore, the preva-
lence of each therapy is unknown. Because we only investi-
gated the patients who died during hospitalization, 92.5%
of the interventions in both the AMI and UAP groups were
coronary angioplasty. Fourth, this study is retrospective
and lacks information on women for whom coronary
angiography was not performed. Therefore, the women in
this study may have had fewer comorbid conditions than
those in whom coronary angiography was not performed.

Conclusions
Although there were no significant gender differences 

in the number of diseased vessels and hemodynamics,
Japanese women with ACS had a higher in-hospital mortal-
ity rate than men. Older age is the potential explanation for
the higher in-hospital mortality among women with AMI,
whereas female gender itself may be an important predictor
for those with UAP.
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Appendix
Additional Participants in the Study
Ishikawa Prefectural Central Hospital (H. Kanaya, B. Kaku); Kaga Central
Hospital (Y.Kita); Kanazawa Social Insurance Hospital (M.Minamoto, M.
Nagata); Kanazawa Cardiovascular Hospital (M. Namura, T.Tsuchiya);
Keijyu General Hospital (Y. Horita); Koseiren Takaoka Hospital (K.

Shimizu); Komatsu City Hospital (K. Ueda); Saiseikai Kanazawa Hospital
(T.Araki, T.Konno); Shinminato City Hospital (N.Takeda); Tatsunokuchi
Hoju Memorial Hospital (S.Mori); Toyama Red Cross Hospital (Y.Nitta);
Himi City Hospital (K. Misawa); Fukui Prefectural Hospital (J. Hirai);
Hokuriku Hospital (H. Oiwake); Yokohama Sakae Kyosai Hospital (I.
Michishita, T. Iwaki).


