
During the past 10 years, the health of people in East-
ern Europe and the former Soviet Union has under-
gone changes very different from the health pat-

terns seen in their Western counterparts. For example,
mortality from cardiovascular disease has been decreasing
continuously in the United States and many Western Euro-
pean countries, but it has increased or remained unchanged
in many of the states of Eastern Europe.1

Analysis of this phenomenon has been hindered by insuffi-
cient information. The World Health Organization’s MON-
ICA project for monitoring cardiovascular mortality and risk
factors considered only 6 Eastern European countries: Russia,
Yugoslavia, Poland, Czechoslovakia, Hungary and the former
East Germany.2 In geographic terms, Romania is the largest
country in southeastern Europe, with a large population and
substantial natural resources,3 but in some ways it is a “for-
gotten country.” Few studies evaluating risks for cardiovascu-
lar disease have included Romania. Only 4 trials examining
ST-segment elevation myocardial infarction have enrolled pa-
tients from Romania,4–6 and the numbers of patients were too
few for reliable subgroup analysis.

Our aim was to investigate clinical characteristics, treat-
ments and case fatality rates in an unselected population of
patients admitted to hospital in Romania for ST-segment ele-
vation myocardial infarction. In a secondary analysis, we ana-
lyzed sex differences in relation to treatment and outcome.

Methods

Definition of hospital types
At the time of our study, there were 4 main categories of hos-
pitals in Romania: rural hospitals, town or municipal hospitals,
district or county hospitals and tertiary referral hospitals. Rural
hospitals (minimum of 120 beds) provided just internal medi-
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Background: We describe the clinical characteristics, treat-
ments and in-hospital case-fatality rates in an unselected pop-
ulation of patients admitted for acute myocardial infarction.

Methods: From January 2000 to June 2007, we tracked con-
secutive patients who were admitted to 7 tertiary referral
and 21 county hospitals in Romania for medical treatment
of ST-segment elevation acute myocardial infarction. These
patients were enrolled in the Romanian Registry for ST-
segment Elevation Myocardial Infarction. For this prospect-
ive study, we collected data on demographic characteris-
tics, cardiovascular risk factors, various aspects of treatment
for myocardial infarction, and in-hospital death.

Results: The 9186 patients in the study group had a mean
age of 63.8 years. The median time from onset of symp-
toms to thrombolysis was 230 (interquartile range
120–510) minutes. Of the 9186 patients, 4986 (54.3%) had
hypertension, 1974 (21.5%) had diabetes mellitus, 3545
(38.6%) had lipid disorders and 4653 (50.7%) were smok-
ers. The in-hospital mortality rate was 12.7% (1170
deaths). The study group consisted of 2893 women and
6293 men. The women were older than the men and had
higher rates of hypertension and diabetes mellitus but
were less likely to be smokers. A smaller proportion of
women than men presented within 2 hours after onset of
symptoms (23.1% v. 34.4%, p < 0.001). Smaller proportions
of women received thrombolytics (40.8% v. 53.5%,
p < 0.001), anticoagulants (93.4% v. 95.2%; p = 0.001), 
antiplatelet agents (88.3% v. 91.2%, p < 0.001) and pri-
mary percutaneous coronary interventions (1.5% v. 2.2%,
p = 0.030). The risk of in-hospital death was greater for
women, even after adjustment for confounders (odds 
ratio 1.33, 95% confidence interval 1.13–1.56; p < 0.001).

Interpretation: The rates of reperfusion therapy for patients
with acute myocardial infarction were low, and in-hospital
case-fatality rates were high in this study. Excess in-hospital
mortality was more pronounced among women.
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cine and pediatric services. Town and municipal hospitals (at
least 250 beds) had departments of internal medicine, surgery,
gynecology and obstetrics, and pediatrics. District and county
hospitals (more than 400 beds) had these same departments
and also departments of orthopedics, intensive care, ophthal-
mology and otorhinolaryngology. Tertiary referral hospitals
had various cardiovascular and other surgical departments.7

Participants
At the time of the study, the Romanian Registry for ST-segment
Elevation Myocardial Infarction encompassed 28 hospitals (21
county hospitals and 7 tertiary referral hospitals; Appendix 1,
available at www.cmaj.ca/cgi/content/full/180/12/1207/DC2),
each with an intensive coronary care unit and each providing
medical reperfusion therapy. Only the 7 tertiary referral hospi-
tals had cardiac catheterization facilities, for primary percuta-
neous coronary intervention. The participating centres were lo-
cated in a geographic area that is representative of Romania as a
whole (Appendix 2, available at www.cmaj.ca/cgi/content/full
/180/12/1207/DC2). All of the hospitals were located in urban 
areas of at least 10 000 people. The hospitals were able to access
information about patients through the Health Access Data As-
sistance Center, an information-sharing system that allowed 
secure access to patients’ health records. The hospitals periodi-
cally sent their data to the central server of the Romanian Soci-
ety of Cardiology. We abstracted data on the clinical character-
istics, in-hospital treatments and in-hospital deaths of patients
from these medical records. 

Patients were eligible for inclusion if they had symptoms
consistent with acute cardiac ischemia and documented evi-
dence of persistent ST-segment elevation or new left bundle-
branch block on serial electrocardiograms and biomarkers of
myocardial necrosis. 

Data collection and outcomes
We collected the following data about eligible patients: demo-
graphic characteristics, cardiovascular risk factors, clinical his-
tory, electrocardiographic features, cardiac biomarkers, in-
hospital therapy, in-hospital death, fatal intracranial hemor-
rhage, and use of diagnostic and therapeutic interventional
procedures. The treating physicians used serial electrocardiog-
raphy (on admission and at 90 and 180 minutes) and measure-
ments of biomarkers of myocardial necrosis (on admission and
at 4, 9, 12, 16, 20, 24, 36, 48, 72 and 96 hours after admission
to hospital) to adjudicate the discharge diagnosis of ST-
segment elevation myocardial infarction according to a stan-
dardized definition.8 We evaluated 4 process-of-care measures
at admission: thrombolysis (streptokinase or fibrin-specific
agents), antiplatelet agents (acetylsalicylic acid [ASA] or
clopidogrel or both), anticoagulant drugs (unfractionated 
heparin and enoxaparin) and primary percutaneous coronary
intervention. Our primary outcome was in-hospital mortality.

Statistical analysis
Data are presented as proportions, medians (interquartile
range) or means (and standard deviations [SDs]) as appropri-
ate. We combined data for secondary analyses. For discrete
variables representing baseline characteristics, medical treat-

ments and outcomes, we used χ2 tests to compare women
with men and to compare patients treated in tertiary referral
and county hospitals. We used the Fisher exact test to ana-
lyze categorical data when the sample sizes were small, such
as for patients receiving primary percutaneous coronary in-
terventions. We used the t test for continuous variables. We
used logistic regression analysis to estimate the adjusted
odds ratios (ORs) and associated 95% confidence intervals
(CIs). An OR of 1.0 means that the 2 variables were inde-
pendent. OR values above 1.0 indicate an increasing effect of
the independent variable on the dependent variable. OR val-
ues below 1.0 indicate an increasingly negative association
between the 2 variables.

We included the following variables in the final model of
our multivariable analysis: sex, age, risk factors (history of
hypertension, diabetes, lipid disorders, smoking), clinical
history (prior myocardial infarction), characteristics of the
qualifying event (anterior acute myocardial infarction), 
Killip class ≥ 2 at admission (indicating congestive heart
failure), immediate in-hospital medical therapy (fibrinolysis,
anticoagulant drugs, antiplatelet agents), type of hospital
(tertiary referral v. county) and percutaneous coronary inter-
vention. The patient group was subdivided by age into 4
groups: younger than 55 years, 55–64 years, 65–74 years and
75 years or older.9 Statistical significance was represented by
p values less than 0.05.

Results

The Romanian Registry for ST-segment Elevation Myocardial
Infarction prospectively enrolled 9288 consecutive patients
discharged from the 28 hospitals between Jan. 1, 2000, and
Jun. 30, 2007, with a diagnosis of ST-segment elevation myo-
cardial infarction. We included in our analysis the patients
(n = 83) who received fibrinolytic therapy before admission to
hospital. We excluded patients who died before receiving any
medication (71 men and 31 women). The total sample size
was therefore 9186. The mean age of the overall population
was 63.8 (SD 11.8) years. The median time from onset of
symptoms to hospital treatment was 230 (interquartile range
120–510) minutes. Only a small proportion of patients (1.9%)
underwent primary percutaneous coronary intervention. Of the
9186 patients, 4986 (54.3%) had hypertension, 1974 (21.5%)
had diabetes, 3545 (38.6%) had lipid disorders and 4653
(50.7%) were smokers (Table 1). The in-hospital mortality rate
was 12.7% (1170 deaths). 

Comparisons by type of hospital
The demographic characteristics of the patients differed signifi-
cantly in relation to the type of hospital where they received
treatment (Table 1). Specifically, patients admitted to tertiary
referral hospitals were younger and more likely to be male. The
percentage of patients who received appropriate early care was
greater at the tertiary referral hospitals, which had revascular-
ization capability, than at the county hospitals. Unadjusted and
adjusted mortality rates determined by logistic regression indi-
cated significantly lower in-hospital mortality among patients
admitted to tertiary referral hospitals than among those admit-
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ted to county hospitals (unadjusted mortality rate 11.6% v.
15.3%, OR 0.72, 95% CI 0.64–0.82, p < 0.001; adjusted mor-
tality rate OR 0.82, 95% CI 0.70–0.97, p = 0.02).

Comparisons by sex
Of the 9186 patients, 2893 (31.5%) were women. The women
were older, with a higher prevalence of hypertension and dia-
betes, but they were less likely to have a history of prior myo-
cardial infarction or to be smokers (Table 2). A greater pro-

portion of women presented with congestive heart failure
(Killip class ≥ 2) at the time of hospital admission.

Time to presentation
The median time from onset of symptoms to treatment was 265
(interquartile range 135 to 660) minutes for women and 195 (in-
terquartile range 120 to 450) minutes for men. A smaller propor-
tion of women than men (23.1% v. 34.4%, p < 0.001) presented
within 2 hours after onset of symptoms (Table 2). After adjust-
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Table 1: Baseline characteristics for patients with ST-elevation myocardial infarction, according to hospital type  

 Hospital type; no. (%) of patients*  

Characteristic 
All patients 

n = 9186 

Tertiary referral 
hospitals† 
n = 6214 

County hospitals† 
n = 2918 p value‡ 

Age, yr, mean (standard deviation) 63.8 (11.8) 61.9 (12.8) 63.3 (12.3) < 0.001 

Sex, male  6293 (68.5) 4377 (70.4) 1875 (64.3) < 0.001 

Medical history      

Hypertension  4986 (54.3) 3556 (57.2) 1391 (47.7) < 0.001 

Diabetes mellitus 1974 (21.5) 1357 (21.8) 598 (20.5) 0.14 

Lipid disorders  3545 (38.6) 2597 (41.8) 920 (31.5) < 0.001 

Current smoker  4653 (50.7) 3377 (54.3) 1252 (42.9) < 0.001 

Prior myocardial infarction  935 (10.2) 649 (10.4) 282 (9.7) 0.24 

Characteristics of the qualifying event      

Anterior acute myocardial infarction 4637 (50.5) 3173 (51.1) 1444 (49.5) 0.16 

Killip class ≥ 2 3043 (33.1) 2056 (33.1) 968 (33.2) 0.93 

Time from symptom onset to admission, h§ n = 7863 n = 5852 n =1960  

≤ 2 2433 (30.9) 1845 (31.5) 571 (29.1) 0.040 

> 2–6 2957 (37.6) 2245 (38.4) 694 (35.4) 0.010 

> 6–12 1047 (13.3) 692 (11.8) 344 (17.6) < 0.001 

> 12 1426 (18.1) 1070 (18.3) 351 (17.9) 0.71 

Time from symptom onset to thrombolysis, h§     

≤ 2  1870 (23.8) 1420 (24.3) 434 (22.1) 0.010 

> 2–6 2059 (26.2) 1610 (27.5) 433 (22.1) < 0.001 

> 6–12 309  (3.9) 250 (4.3) 50 (2.6) < 0.001 

> 12 73 (0.9) 63 (1.1) 9 (0.5) < 0.001 

In-hospital medication n = 9186 n = 6214 n = 2918  

Thrombolytic therapy 4556 (49.6) 3393 (54.6) 1110 (38.0) < 0.001 

Anticoagulants 8692 (94.6) 5937 (95.5) 2706 (92.7) < 0.001 

Antiplatelet drugs 8296 (90.3) 5859 (94.3) 2388 (81.8) < 0.001 

Acetylsalicylic acid 5811 (63.3) 3942 (63.4) 1829 (62.7) 0.94 

Clopidogrel 157 (1.7) 123 (2.0) 34 (1.2) 0.007 

Acetylsalicylic acid and clopidogrel 2162 (23.5) 1635 (26.3) 518 (17.8) < 0.001 

Other 166 (1.8) 157 (2.5) 7 (0.2) < 0.001 

Primary percutaneous intervention  179 (1.9) 179 (2.9) 0  < 0.001 

In-hospital mortality 1170 (12.7) 721 (11.6) 446 (15.3) < 0.001 

*Unless otherwise indicated. 
†For 54 patients, data about type of hospital (tertiary referral or county) were missing.  
‡For comparison between patients admitted to tertiary referral hospitals and those admitted to county hospitals. 
§Data on the time to treatment were available for 7863 (85.6%) of all study patients and for 7812 (85.5%) of those for whom type of hospital (tertiary referral or 
county) was known; of the latter group, data on time to treatment were available for 5852 of those treated at tertiary referral hospitals and 1960 of those treated 
at county hospitals. Among patients who received thrombolytic therapy, time from symptom onset to thrombolysis was available for 4311 patients (3343 of those 
treated at tertiary referral hospitals, 926 of those treated at county hospitals and 42 of those for whom type of hospital was unknown). 



ment for age, risk factors, clinical history and clinical characteris-
tics of the qualifying event, female sex was still an independent
negative predictor of time from onset of symptoms to thromboly-
sis within 2 hours (OR 0.68, 95% CI 0.60–0.77, p < 0.001). An
important aspect of this analysis was the inclusion of a substan-
tial number of elderly patients (75 years of age or older) who pre-
sented “late” (more than 12 hours after onset of symptoms). Late
time to treatment was more evident among both elderly women
(207 of 759 patients [27.3%]) and elderly men (169 of 657 pa-
tients [25.7%]) than among patients less than 75 years of age
(314 of 1664 women [18.9%], 736 of 4783 men [15.4%]).

Thrombolysis and concomitant medications
Significantly lower proportions of women received anticoag-
ulants, antiplatelet agents and fibrinolytic therapy (Table 2).
There was no difference in the type of fibrinolytic agent used
for women and men: streptokinase, 68.8% (811/1179) v.
69.2% (2330/3367); fibrin-specific agents, 31.2% (368/1179)
v. 30.8% (1037/3367). Multivariable analysis showed that fe-
male sex was a negative independent predictor of administra-
tion of thrombolysis (OR 0.84, 95% CI 0.76–0.93, p = 0.001)
and antiplatelet agents (OR 0.81, 95% CI 0.69–0.95, p = 0.01)
(Figure 1). Conversely, after adjustment for covariates, the
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Table 2: Baseline characteristics for patients with ST-elevation myocardial infarction, according to sex 

 Sex; no. (%) of patients*  

Characteristic 
Men 

n = 6293 
Women 
n = 2893 p value† 

Age, yr, mean (SD) 59.7 (12.3) 68.0 (11.4) < 0.001 

Medical history    

Hypertension  3151 (50.1) 1835 (63.4) < 0.001 

Diabetes mellitus 1265 (20.1) 709 (24.5) < 0.001 

Lipid disorders  2443 (38.8) 1102 (38.1) 0.52 

Current smoker  3753 (59.6) 900 (31.1) < 0.001 

Prior myocardial infarction  682 (10.8) 253 (8.7) 0.002 

Characteristics of the qualifying event    

Anterior acute myocardial infarction 3161 (50.2) 1476 (51.0) 0.48 

Killip class ≥ 2 1914 (30.4) 1129  (39.0) < 0.001 

Time from symptom onset to admission, h‡ n = 5440 n = 2423  

≤ 2 1874 (34.4) 559 (23.1) < 0.001 

> 2–6  2005  (36.9) 952 (39.3) < 0.001 

> 6–12 656 (12.1) 391 (16.1) < 0.001 

> 12 905 (16.6) 521 (21.5) < 0.001 

Time from symptom onset to thrombolysis, h‡    

≤ 2  1492 (27.4) 378 (15.6) < 0.001 

> 2–6 1452 (26.7) 607 (25.1) 0.13 

> 6–12 216 (4.0) 93 (3.8) 0.67 

> 12 45 (0.8) 28 (1.2) 0.08 

In-hospital medication n = 6293 n = 2893  

Thrombolytic therapy 3367 (53.5) 1179 (40.8) < 0.001 

Anticoagulants 5989 (95.2) 2703 (93.4) 0.001 

Antiplatelet drugs 5741 (91.2) 2555 (88.3) < 0.001 

Acetylsalicylic acid 3886  (61.8) 1925 (66.5) < 0.001 

Clopidogrel 114 (1.8) 43 (1.5) 0.08 

Acetylsalicylic acid and clopidogrel 1614 (25.6) 548 (18.9) < 0.001 

Other 127 (2.0) 39 (1.3) 0.010 

Primary percutaneous intervention  136 (2.2) 43 (1.5) 0.030 

Primary percutaneous intervention within 
90 minutes from symptom onset 

35 (0.6) 2 (0.1) < 0.001 

In-hospital mortality 641 (10.2) 529 (18.3) < 0.001 

*Unless otherwise indicated. 
†For comparison between men and women. 
‡Data on time to treatment were available for 5440 (86.4%) men and 2423 (83.8%) women. Among patients who received thrombolytic 
therapy, time from symptom onset to thrombolysis was available for 3205 men (58.9%) and 1106 women (45.6%). 



chance of receiving anticoagulant agents was the same for
women and men (OR 0.84, 95% CI, 0.68–1.03, p = 0.10)
(Figure 1).

Primary percutaneous coronary intervention
Primary percutaneous coronary intervention is more effective
than thrombolysis in the management of acute myocardial in-
farction.10 However, few patients in this study received pri-
mary percutaneous angioplasty (n = 179; Table 1). Primary
percutaneous coronary intervention was about twice as fre-
quent among men as among women (Table 2).

Data on time to treatment were available for 5852 of the
patients treated at tertiary referral centres, but just 1052
(18.0%) of these presented on time (i.e., within 90 minutes of
symptom onset). Within this group, only 37 patients (3.5%;
35 men and 2 women) received primary percutaneous coro-
nary intervention. 

Medical therapy according to sex and age groups
We tested for a sex-by-age interaction for the use of acute
treatments but found no significant interactions. In the ad-
justed analysis, treatment rates differed according to sex, with
rates of use of fibrinolytic and antiplatelet agents being lower
among women than men in all age groups.

Predictors of mortality
The number of patients who died in hospital was 1170. Sev-
eral clinical and demographic characteristics were independ-
ently predictive of an increase in this adverse outcome by uni-
variable and multivariable analysis (Table 3). Multivariable
logistic regression analysis showed that the strongest inde-
pendent predictors of mortality were heart failure (Killip class
≥ 2), prior myocardial infarction, anterior acute myocardial
infarction, female sex, older age, type of hospital and lack of
acute care medications (antiplatelet agents, anticoagulants and
thrombolytic therapy within 2 hours after onset of symp-
toms). The adjusted odds of death associated with use of
thrombolytic therapy in the overall population was not signif-
icant (OR 0.96, 95% CI 0.81–1.13). Adjustment for time to
treatment within 6 hours did not significantly change the odds

of death (OR 0.87, 95% CI 0.74–1.02). Use of antiplatelet
agents was associated with the greatest reduction in odds of
mortality (74% reduction).

Cerebrovascular events
There were no substantial differences in the rates of nonfatal
intracranial hemorrhage among women and men, both for pa-
tients 75 years of age or older (8/918 [0.9%] v. 8/790 [1.0%])
and for those less than 75 years of age (10/1975 [0.5%] v.
33/5503 [0.6%]). In addition, there was no significant differ-
ence between women and men in the number of ischemic
strokes in these 2 age groups (5/918 [0.5%] v. 3/790 [0.4%]
for patients 75 years of age or older; 2/1975 [0.1%] v.
11/5503 [0.2%] for patients less than 75 years of age).

Interpretation

We observed low use of evidence-based therapy, both med-
ications and interventions, for Romanian patients with ST-
segment elevation myocardial infarction. The quality of care
was suboptimal in both county and tertiary referral hospitals.
Between 10% and 20% of patients who received treatment in
county hospitals did not receive antiplatelet agents, and 62%
did not receive reperfusion therapy. Patients who received
treatment at tertiary referral hospitals were more likely to re-
ceive appropriate medical therapy, but a large percentage of
them did not undergo primary percutaneous interventions.
When we limited our analysis of use of primary percutaneous
interventions to patients who presented to a tertiary referral
hospital within 90 minutes after onset of symptoms, we found
that only 3.5% of these patients received such interventions.
Excess in-hospital mortality was more pronounced among
women. Delayed time to onset of treatment and lower use of
primary coronary intervention, thrombolysis, ASA and anti-
coagulants may have all contributed to higher in-hospital
mortality for women.

The rural inhabitants of Romania represent more than 50%
of the country’s total population. Usual practice dictates that
patients be transferred to regional county referral hospitals or
to tertiary referral hospitals, where intensive coronary care
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Agent

Thrombolytic
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Anticoagulant

Adjusted odds ratio 
(95%CI) p value

Therapy less likely 
among women 
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Therapy more likely 
among women 

Adjusted odds ratio (95%CI)

Figure 1: Odds ratios for acute medical therapy (with men as the reference group) in a multivariable model, after adjustment for age,
risk factors, clinical history, characteristics of the qualifying event, primary percutaneous intervention and type of hospital. Note: 
CI = confidence interval.



units and advanced technologies are available.11 In this study,
we examined in-hospital mortality rates after myocardial in-
farction in 21 county hospitals and 7 tertiary referral hospitals
in Romania. We interpreted the mortality rates in light of the
available evidence on the burden of traditional risk factors
and practice patterns for cardiovascular medical care in West-
ern Europe and the United States.

We found major differences in practice patterns between
Romania and many other industrialized countries, specifically
the Euro Heart Survey I and II for acute coronary syn-
dromes12,13 and the National Registry of Myocardial Infarc-
tion-5 in the United States.14,15 The patients in our study were
similar in age to those in the Euro Heart Survey I and II
(mean 63.8 years v. range 62.5–63.4 years) and were 
2.6 years younger than those in the US National Registry of
Myocardial Infarction-5. Apart from smoking, traditional risk
factors were more frequent in the Euro Heart Survey I and II
and the US National Registry of Myocardial Infarction-5 than
in the Romanian Registry for ST-segment Elevation Myocar-
dial Infarction population. For the patients in our registry, the
average time to receive thrombolysis was longer than times
reported in the Euro Heart Survey I and II and the US Na-
tional Registry of Myocardial Infarction-5 (mean 230 minutes
v. range 125–210 minutes). Of the patients in the Romanian
Registry for ST-segment Elevation Myocardial Infarction,
50.5% received some form of reperfusion therapy; the corres-
ponding figure in the Euro Heart Survey II was 63.9%.13 The
rate of primary percutaneous coronary intervention was lower

among patients in the Romanian Registry for ST-segment 
Elevation Myocardial Infarction than among patients in the
Euro Heart Survey II (1.9% v. 36.4%), and the rate of throm-
bolytic treatment was higher (49.6% v. 27.5%). Crude in-
hospital mortality was markedly higher for the entire cohort
of the Romanian Registry for ST-segment Elevation Myocar-
dial Infarction than for the cohorts of the Euro Heart Survey I
and II and the US National Registry of Myocardial Infarction-
5 (12.7% v. range from 5.3% to 8%). Our data suggest that
the differences in mortality between high-income countries
and Romania were not due to differences in the global burden
of risk factors or age, but were probably due to differences in
treatments and related factors such as time to hospital admis-
sion and care.

Our results underscore the importance of evaluating the
outcomes and effectiveness of how and where health care
services are delivered. In particular, we found significant dif-
ferences in mortality between tertiary referral and county hos-
pitals. The unadjusted survival advantage was about 4% for
tertiary referral hospitals relative to county hospitals (OR
0.72, 95% CI 0.64–0.82). Differences in mortality were atten-
uated but not eliminated by adjustment for patient characteris-
tics, time to thrombolysis and receipt of percutaneous coro-
nary intervention and medical therapy (OR 0.82, 95% CI
0.70–0.97). As such, other factors may be important in ex-
plaining the association. For example, unmeasured patient or
hospital characteristics might have affected our findings.
Higher rates of misdiagnosis, worse drug information ser-

vices, less participation in medical
rounds and longer work hours for staff
nurses and doctors may have converged
to create potentially hazardous conditions
for patients in the county hospitals.16

Successful reperfusion between 30
minutes and 2 hours after onset of symp-
toms can result in considerable myocar-
dial salvage and improvements in out-
come after 30 days.17–21 In the Romanian
Registry for ST-segment Elevation Myo-
cardial Infarction, the primary outcome
was in-hospital mortality. Only a minor-
ity of women in our study (23.1%) 
encountered medical personnel within 
2 hours, and, after adjustment for con-
founders, the rate of cardiovascular death
was greater for women than men. Never-
theless, lack of timely fibrinolytic ther-
apy is insufficient to explain the excess
risk of death among women. In this
study, after adjustment for any clinical
confounders, low rate of use of an-
tiplatelet drugs was an independent pre-
dictor of death and could have con-
tributed to the higher case-fatality rate
among women.

The reasons for lower use of anti-
platelet agents for women are un-
known.22–27 Some studies have shown
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Table 3: Predictors of in-hospital mortality among patients with ST-elevation 
myocardial infarction 

 Odds ratio (95% confidence interval) 

Variable 
Unadjusted 

n = 9186 
Adjusted 
n = 7794 

Age 1.05 (1.04–1.06)* 1.03 (1.02–1.04)† 

Sex, female  1.97 (1.74–2.24)† 1.33 (1.13–1.56)† 

Medical history     

Hypertension  0.94 (0.83–1.06) 0.77 (0.66–0.91)* 

Diabetes mellitus 1.35 (1.17–1.56)† 1.16 (0.98–1.39) 

Lipid disorders  0.60 (0.52–0.68)† 0.70 (0.60–0.83)† 

Current smoker  0.49 (0.42–0.54)† 0.80 (0.67–0.95)* 

Prior myocardial infarction 2.01 (1.70–2.39)† 1.67 (1.36–2.05)† 

Characteristics of the qualifying event     

Anterior acute myocardial infarction 1.58 (1.39–1.79)† 1.44 (1.24–1.68)† 

Killip class ≥ 2 5.10 (4.48–5.82)† 4.27 (3.64–5.00)† 

Tertiary referral hospital 0.72 (0.64–0.82)† 0.82 (0.70–0.97)* 

Acute treatment     

Thrombolysis within 2 h  0.51 (0.42–0.61)† 0.75 (0.61–0.92)* 

Anticoagulant drugs  0.66 (0.61–0.72)† 0.65 (0.58–0.72)† 

Antiplatelet drugs  0.31 (0.26–0.37)† 0.26 (0.21–0.33)† 

Primary percutaneous intervention 0.57 (0.33–0.99)* 0.87 (0.45–1.68) 

*p < 0.05.  
†p < 0.001. 



that sex differences in treatment of myocardial infarction
may relate to the women’s older age.28 However, we found
that differences between the sexes in the use of antiplatelet
agents did not differ according to age. Specifically, women
were less likely than men to receive clopidogrel alone or in
combination with ASA. We suggest that women were less
likely to receive prompt diagnosis of myocardial infarction at
admission and were therefore less likely to receive aggres-
sive medical therapy.

The main limitation of our study was a lack of data about
some variables that are potentially important in deciding
whether to administer thrombolytic therapy or perform pri-
mary percutaneous interventions, including contraindications
to medical therapy and interventions. However, few medical
records list contraindications to the recommended care, so
identifying patients who are eligible for treatment is difficult
in any observational analysis.29

We found that the care Romanian patients with ST-
elevation myocardial infarction was characterized by limited
use of appropriate medications and interventions. At the time
of the study, tertiary referral units did not routinely offer 
immediate cardiac catheterization services, and it would be
expensive to set up such services. However, county hospitals
should improve the essential elements of care for these pa-
tients. In particular, measures to minimize the time to initia-
tion of reperfusion therapy are urgently required.
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