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A national study was performed in early 1992 in
the 25 operating coronary care units in Israel,
which enabled the assessment of whether the
therapeutic management of patients with acute
myocardial infarction was affected by patient gen-
der. During a 2-month period, 1,014 consecutive
patients with acute myocardial infarction were
hospitalized. Thrombolytic therapy was given to
47% of men (362 of 769), and 43% of women (106
of 245) (p = NS). After adjustment for age, no gen-
der differences in the administration of throm-
bolytic therapy were noted (odds ratio 0.95; 95%
confidence interval 0.73-1.23). Coronary angiogra-
phy was more frequently performed in men (22%)
than in women (16%) (p <0.05). However, no gen-
der differences in the use of angioplasty or coro-
nary bypass surgery performed during the index
hospitalization were found (10% in men, and 8% in
women). The main reasons for ineligibility for
thrombolytic therapy were: late hospital amrival,
absence of qualifying ST-T changes on admission
electrocardiogram, and contraindications to
thrombolytic therapy. Hospital death was signifi-
cantly lower in patients receiving thrombolytic
therapy (37 of 456; 8%) than in those excluded
from thrombolysis (70 of 540; 13%) (p <0.01). This
difference was significant for men, but not for
women. The 1-year postdischarge mortality was
4% in patients treated compared with 12% in
those ineligible for thrombolysis (p <0.01). This
significant difference persisted among men and
women.
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cardiac diagnostic and therapeutic procedures be-

tween women and men hospitalized for coronary
artery disease.!> Among these studies, a recent one by
Maynard et al! reported an underutilization of throm-
bolytic therapy in eligible women with acute myocardial
infarction (AMI). To assess whether the management of
AMI was affected by patient gender, we documented the
use of thrombolytic therapy and interventional proce-
dures in men and women with AMI hospitalized in all
the coronary care units in Israel in early 1992,

Recent studies reported differences in the use of

METHODS

A prospective survey was performed during a 2-
month period (January and February 1992) in the 25
coronary care units in Israel. During the survey period,
uniform guidelines for thrombolytic treatment were in
use because all the coronary care units were participat-
ing in the ongoing intemational Global Utilization of
Streptokinase and Tissue Plasminogen Activator for Oc-
cluded Coronary Arteries (GUSTO) study.5 According
to this study protocol, patients eligible for thrombolytic
treatment (1.5 million units of streptokinase, or up to 100
mg of tissue plasminogen activator) had to have typical
chest pain for <6 hours, with an electrocardiogram
showing ST-segment elevation >0.1 mv in 22 con-
tiguous chest leads, in leads I and aVL, or in 2 of the
3 inferior leads (II, III and aVF).6 Exclusion criteria for
participation in the GUSTO study were: late arrival, ab-
sence of adequate electrocardiographic changes, con-
traindications to thrombolytic therapy, major surgery or
coronary bypass surgery within the last 6 months, his-
tory of cerebrovascular accident, and recent cardiopul-
monary resuscitation. Patients ineligible for the GUSTO
study could receive thrombolytic treatment at the dis-
cretion of the treating staff. Patients who received throm-
bolytic treatment not according to the GUSTO protocol
were included in the analysis. The diagnosis of AMI
was based on typical chest pain lasting >30 minutes, un-
equivocal electrocardiographic (new Q/QS or ST-T, or
both) changes and an increase in serum levels of cardiac
enzymes (creatine kinase-MB+, glutamic oxaloacetic
transaminase and lactate dehydrogenase). Data recorded
during hospitalization included age, gender, history of
AMI, and infarct site. The reasons for ineligibility to
GUSTO, and the types of diagnostic or therapeutic pro-
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TABLE I Characteristics of Patients Treated and Not Treated with Thrombolytic Therapy

Thrombolytic Therapy
Yes (n = 468) (%)* No (n = 546) (%) p Value

Men 362 (77) 407 (75) NS
Mean age (years) 60.5 £ 12.0 64.7 £ 13.0 <0.0001
Previous infarction 83 (18) 181 (33} <0.001
Myocardial infarction site <0.001

Anterolateral 249 (53) 231(42)

Inferoposterior 213 (46) 235(43)
Coronary angiography 114 (24) 98 (18) 0.01
Coronary angioplasty 38(8) 34 (6) NS
Bypass surgery 16 (3) 9(2) NS

*384 patients were included in GUSTO study, and 84 were given streptokinase not per GUSTO protocol (see Methods).

TABLE Il Characteristics of Patients by Gender

Men (n = 769) (%) Women (n = 245) (%) p Value

Age

<65 years 479 (62) 80 (33) <0.001

> 65 years 290 (38) 165 (67) <0.001

Mean (years) 61.0+ 128 68.2 = 10.7 <0.0001
Previous infarction 214 (28) 50 (20) <0.01
Non-Q wave 54 (7) 11(4) NS
Q-wave site

Anterolateral 368 (48) 112 (46) NS

Inferoposterior 334 (43) 114 (47) NS

Other 10(1) 6(2) NS

cedures performed during the index hospitalization were
recorded also. Hospital and 1-year postdischarge mor-
tality were assessed for all patients participating in the
survey by matching the ID number of patients with the
Israeli National Population Register.

Statistical analysis: Chi-square and ¢ tests were
used to determine the significance of the differences be-
tween men and women regarding proportions and
means, respectively. All tests were 2-tailed. Logistic re-
gression analysis was performed, adjusting for potential
variables (age, gender, history of AMI, and location of
the index AMI) that may influence the use of throm-
bolytic treatment and invasive procedures during AML’

RESULTS

During the survey, 1,014 patients (769 men and 245
women) were hospitalized for AMI. Of these patients,
384 (38%) were enrolled in the GUSTO study, and 84
(8%) were treated with 1,500,000 units of streptokinase,
although they were considered ineligible by the GUSTO
protocol (see Methods). Thus, in all, the number of pa-
tients in this survey with AMI treated with a throm-
bolytic agent was 468 (46%).

The baseline characteristics and use of invasive coro-
nary procedures in patients with and without throm-
bolytic treatment are presented in Table I. Patients treat-
ed with thrombolytic therapy were 4 years younger, and
more often had a first and anterior wall AMI as com-
pared with those ineligible for thrombolytic therapy.
Coronary angiography was performed more frequently
in patients who received thrombolytic therapy.

Baseline characteristics and wall site of AMI of pa-
tients according to gender are listed in Table II. Women

TABLE Il Frequency of Use of Thrombolytic Treatment by
Gender
Men Women
(n = 769) (%) (n = 245) (%)
Age
<65 years 250/479 (52) 40/80 (50)
> 65 years 112/290 (39) 66/165 (40)
First myocardial infarction 291/537 (54) 92/188 (49)
Previous infarction 69/214 (32) 14/50 (28)
Q-wave myocardial infarction
Anterolateral 195/368 (53) 54/112 (48)
Inferoposterior 163/334 (49) 50/114 (44)
Total 362/769 (47) 106/245 (43)

were, on the average, 7 years older and had a lower in-
cidence of previous AMI as compared with men. No
other difference was observed between the 2 genders.
Forty-seven percent of men versus 43% of women
(p=NS) received thrombolytic treatment (Table III). The
frequency of thrombolytic therapy was equal between
both genders in subgroup analysis by: age group (< and
>65 years), AMI number (first vs recurrent), and wall
site of index AMI (anterior vs inferior or posterior)
(Table III). Moreover, the use of thrombolytic treatment
was similar in both genders with the GUSTO protocol
(men: 39%; and women: 32%; p = NS) or in patients in-
eligible for GUSTO (men: 13%; and women: 15%;
p=NS). The frequency of coronary angiography was
lower in women only in the older age group (Table 1V).
Coronary angioplasty or bypass surgery were performed
with the same frequency in both genders (Table IV).
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To examine the independence of the relation of gen-
der to each therapy provided, a multivariate regression
analysis was performed after controlling for parameters
obtained during hospitalization (see Methods). After ad-
Justments for age, history of previous infarction and lo-
cation of the index AMI, no gender difference in the use
of each therapy examined was observed (Table V).

The reasons for exclusion of patients from throm-
bolytic therapy by gender are shown in Figure 1. Late
arrival to the coronary care unit was the major reason
for not providing thrombolytic therapy to women.

In-hospital mortality was lower in patients treated
with thrombolytic therapy than in those ineligible for
this treatment (Table VI).

The 1-year postdischarge mortality was threefold
higher in patients ineligible for thrombolytic treatment
than in those treated with thrombolysis (Table VII). This
difference persisted among men and women, and in sub-
group analysis by age and number of previous AMlIs
(Table VII). Figures 2 and 3 represent the Kaplan-Meier
l-year survival curves for men and women with and
without thrombolytic therapy.

DISCUSSION

Frequency of use of thrombolytic therapy and in-
terventional procedures: The results of this national
survey attest against gender selection bias for throm-
bolytic therapy. The data differ from earlier reports by

TABLE IV Coronary Interventions by Gender and Age

Men (n = 769} (%)

Women (n = 245} (%)

<65 Years >65 Years <65 Years > 65 Years

(n = 479) (n = 290} All (n = 80) (n =165) All
Coronary angiography 124 (26) 49 (17) (22)* 22(27) 17 (10) (16)
Coronary angioplasty 43(9) 15 (5) (8) 9(11) 5(3) 6)
Bypass surgery 12 (3) 8(3) 3) 1(1) 4(2) 2)

*p <0.05 comparing coronary angiography use between men and women.

Patients with Acute Myocardial Infarction

TABLE V Crude Rate and Multivariate Adjusted Gender Differences in the Management of

Therapy or Men Women Odds
Intervention (n =769) (n = 245) Ratio 95% Cl
Thrombolytic therapy (%) 47 43 0.95 0.73-1.23
Coronary angiography (%) 22* 16 0.87 0.58-1.30
Coronary angioplasty (%) 8 8 1.02 0.55-1.88
Coronary bypass (%) 3 2 0.76 0.28-2.08
*p <0.02 by univariate analysis.
Cl = confidence interval.
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Maynard et al! who found that 17% of women compared
with 26% of men with AMI received thrombolytic treat-
ment. An imbalance in the distribution of men to women
was observed also in the SAVE study in which of 2,231

ent only in elderly patients (Table IV) who included a
higher proportion of women. In contrast, revasculariza-
tion procedures (coronary angioplasty and bypass

patients recruited from 112 coronary care units from the ,

United States and Canada, 24% of women compared | VABLE VI In-Hospital Death

with 35% of men (p=0.0001) received thrombolytic Thrombolytic Therapy (%)
therapy.?

The similarity in rates of thrombolytic treatment Yes(n =468 Noln=546) pvalue
among men and women in the present survey may have Men 22/362(6)  43/407 (11) <0.03
been due to patient recruitment through a thrombolytic AWO'“e” 15/106 (14)  27/139(19) NS

. . . . . ge
trial protocol; thus, potential selection bias related to < 65 years 12/290(4)  20/269 (7) NS
physician judgement may have been attenuated. How- > 65 years 25/178(14) 50/2771(18) NS
ever, the absence of gender bias in the frequency of First myocardial infarction ~ 26/383(7)  37/342(11) <0.05
thrombolytic treatment among patients who were ineli- Recurrent myocardial infarc-  11/83 (13)  30/181(17) NS

. tion
gible for the GUSTO study suggests that the equal use Anteri -

) ; nt dial infarc-  24/237 (10)  35/195 (1 .
of thrombolytic therapy in both genders was not related tif,r,']o' ryocarciaimare /237100 35/195(18)  <0.02
to GUSTO. ) ' inferoposterior myocardial  10/213(5)  22/235(9)  <0.06

As reported by other investigators,* coronary an- infarction
giography was more frequently used in men than in 15y 37/468(8)  70/546(13) <0.01
women in this study. However, the difference was pres-

TABLE VIl One-Year Postdischarge Mortality
Thrombolytic Therapy
Yes (n = 431) (%) No (n = 476) (%) p Value
Men 11/340(3) 42/364 (12) <0.001
Women 5/91 (5) 17/112 (15) <0.03
Age
<65 years 8/278 (3) 22/249(9) <0.01
> 65 years 8/153 (5) 37/227 (16) <0.01
First myocardial infarction 8/357 (2) 30/305 (10) <0.001
Recurrent myocardial infarction 7172 (10) 25/151 (17) NS
Total 16 (4) 59(12) <0.001
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surgery) were performed equally in men and women.
One recent study also reported equal use of coronary an-
giography and angioplasty in the early phase of AMI in
men and women, as well as equal rates of coronary by-
pass surgery for severely symptomatic patients after
AMI It is not possible to conclude from earlier reports
whether cardiac catheterization and coronary bypass
surgery were underused in women or overused in men.*
It is not clear from the data if these rates reflect appro-
priate clinical practice or if the outcome in women with
coronary artery disease is compromised by this differ-
ence.’

The results suggest that in men and women present-
ing with a similar cardiac diagnosis (evolving AMI),
thrombolytic therapy, and other diagnostic and thera-
peutic procedures are used equally in both genders. The
similar rates of invasive coronary procedures in both
genders may result from the adoption of the conserva-
tive (‘‘watchful waiting’’) strategy that advocates use of
these procedures only in patients with clear-cut clinical
indications and minimizes the decision power of the
treating physician,

Reasons for exclusion of patients from throm-
bolysis: In accordance with our previous surveys, the
main reasons for excluding patients from thrombolytic
treatment were late arrival to the hospital, and absence
of qualifying electrocardiographic changes for both men
and women.”!0 Late arrival to the hospital was the lead-
ing cause of exclusion of women in the present study.
Contraindications to thrombolytic treatment were pres-
ent equally in both genders.

Early mortality: As expected, hospital mortality was
significantly lower in patients receiving thrombolytic
treatment. However, the difference did not achieve sta-
tistical significance in women. These results may have

been hampered by the relatively small number of
women (n = 245). A significant reduction of in-hospital
mortality was observed in patients treated by throm-
bolytic therapy with a first episode of AMI, as well as
in both AMI locations (antetior and inferior or posteri-
or).
Late mortality: Subsequent 1-year mortality was
high (12%) in patients excluded from thrombolytic treat-
ment, particularly in women (15%), the elderly (aged
>65 years; 16%) and those with recurrent AMI (17%);
these high mortality statistics contrast with the relative-
ly low 1-year postdischarge mortality in their counter-
parts treated with thrombolytic therapy (3, 5 and 10%,
respectively) (Table VII). Although patients who re-
ceived thrombolytic treatment were younger and includ-
ed more cases with a first AMI, the beneficial effect of
reperfusion therapy in all subgroups of patients appears
to be more than probable.
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APPENDIX

Participating centers and directors of the car
diac departments: Assaf Harofeh Hospital, Zerifin:
Zwi Schlesinger, MD; Barzilai Medical Center,
Ashkelon: Leonardo Reisin, MD; Beilinson Medical
Center, Petach Tikvah: Samuel Sclarovsky, MD; Bikur
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Holim, Jerusalem: principal investigator: Shlomo Stern,
MD; Bnei Zion Medical Center, Haifa: Edward Abi-
nader, MD; Carmel Hospital, Haifa: principal investi-
gator: Bazel Luis, MD; Carmel Hospital and Medical
“Lin”’ Haifa, Haifa: Abraham Palant, MD; Central
Emek Hospital, Afula: Tiberiu Rosenfeld, MD; Hadas-
sah, Ein Kerem, Jerusalem: Mervyn Gotesman, MD;
Hadassah, Har HaZofim, Jerusalem: Tedi Weiss, MD;
Hasharon Hospital, Petach Tikvah: Izhar Zahavi, MD;
Hillel Yaffe Hospital, Hadera: Benyamin Pelled, MD,
MSc; Ichilov Hospital, Sourasky Medical Center, Tel
Aviv: Shlomo Laniado, MD; Josephtal Medical Center,
Eilat: Alen Gelvan, MD; Kaplan Hospital, Rehovot:
Avraham Caspi, MD; Laniado Hospital, Netanya: Eddy
Barasch, MD; Meir Hospital, Kfar Saba: Daniel David,
MD; Poriah Hospital, Tiberius: Leonid Rudnik, MD;
Rambam Medical Center, Haifa: Walter Markiewicz,
MBD; Rivka Ziv Medical Center, Tsfat: Alon Marmour,
MD; Shaare Zedek Medical Center, Jerusalem: Daniel
Tzivoni, MD; Sheba Medical Center, Tel Hashomer:
Elieser Kaplinsky, MD; Soroko Medical Center, Beer
Sheva: Natalio Cristal, MD; Western Galilee Hospital,
Naharia: Natan Rougin, MD; and Wolfson Medical
Center, Holon: Yehezkiel Kishon, MD.
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