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SUMMARY

Background: Acute coronary syndrome (ACS) is a major health problem and the leading cause of death and disability in Slovakia. This is the
first study to describe the prevalence rate of conventional cardiovascular risk factors in patients hospitalized for ACS.

Methods: Hypertension, diabetes mellitus, hyperlipidemia and cigarette smoking were documented in 1,567 cases (mean age, SD: 66.1+12.0
years, 34.8% of females) enrolled in the SLOVAKS registry from August 2011 through September 2011.

Results: Overall, 83.5% (95% Cl, 81.6-85.2%) of the patients with ACS had hypertension, 65.0% (62.5-67.2%) had a hyperlipidemic profile,
32.6% (30.3-34.9%) were diagnosed with diabetes, and 27.6% (25.1-29.8%) were smokers at the time of a heart-related event. Only 5% of patients
with ACS lacked any of the 4 conventional risk factors. Higher prevalence rates of all major risk factors, except smoking, were detected in women
than in men, in older (=65 years of age) than younger patients, and in rural (<2,000 inhabitants) than in urban areas. Premature ACS (<45 years
of age) was associated with smoking in men, and smoking and hypertension in women. Smoking, in all risk factor combinations, reduced the age
at the time of a heart-related event, on average, by 10.0 years in men and by 12.4 years in women.

Conclusions: The results of this study suggest an appreciable burden of major cardiovascular risk factors and also highlight differences that
may aid the targeting of public health interventions.
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INTRODUCTION Both the Countrywide Integrated Noncommunicable Disease
Intervention (CINDI) Programme in Slovakia and the extensive
Acute coronary syndrome (ACS) is a major health problem  multi-centre international WHO MONICA Project in the Czech
and the leading cause of death and disability in men and women  Republic suggested a weak upward trend in the cardiovascular
in Slovakia (1). In comparison with neighbouring countries the  death rate and a higher prevalence of known risk factors such as
recent mortality rate from cardiovascular disease in Slovakia obesity (15-26%), hyperlipidemia (66—74%), cigarette smoking
was the same as in Hungary, but 1.5 times higher than in Poland  (17-31%), and hypertension (27-37%) in the general population
and the Czech Republic, and 2.5 times higher than in Austria (2). aged 25-64 or 35-64 years compared to western, high-income
In 2012, 75,454 individuals, i.e. 2% of the adult Slovak popu-  European countries (4, 5).
lation (aged > 25 years), were hospitalized as suffering from a In order to collect precise information on demographic char-
cardiovascular system disease: 21% of them had ACS, 26% acteristics, in-hospital courses, treatment strategy, and incidence
stroke, 22% hypertensive disease, and 31% peripheral vascular  of major cardiovascular risk factors from all causes of ACS in
disease. Among cardiovascular patients, ACS is considered the our country, a National registry (SLOVAKS registry) of patients
most serious life-threatening disease (1). who had ACS and were admitted to hospital or coronary care
Extensive epidemiological research has identified hyperten-  units was created in 2007. A total of 69 hospitals have participated
sion, diabetes mellitus, hyperlipidemia, and cigarette smoking as in this project at the time of this study; it constitutes 85% of all
conventional risk factors for cardiovascular diseases (3). In the clinical treatment services for ACS in Slovakia. The details of the
last 25 years, during the time of transformation from socialismto  SLOVAKS registry of ACS have been previously described (6).

a free market economy, two epidemiological studies conducted to The role of conventional risk factors for increased cardiovas-
monitor cardiovascular mortality and its major risk factors were  cular events in the general population is indisputable. However,
performed in Central Europe (4, 5). it is often hypothesized that more than 50% of patients with
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coronary heart diseases lack any of the conventional risk factors
(7). Therefore, the current study was undertaken to determine the
prevalence rate of the 4 conventional risk factors (i.e. hyperten-
sion, diabetes, hyperlipidemia, and smoking) in patients with ACS
hospitalized in various regions in Slovakia.

MATERIAL AND METHODS

We analyzed data of 1,567 consecutive patients with a defini-
tively confirmed diagnosis of ACS — 1,022 men: mean age (SD)
63.4 (11.5) years and 545 women: mean age (SD) 71.1 (11.1)
years included into the SLOVAKS registry in the time period from
August 1, 2011 to September 30, 2011. ACS encompasses three
distinct clinical conditions: ST-elevation myocardial infarction
(STEMI), non-ST-elevation myocardial infarction (NSTEMI),
and unstable angina (UA). Criteria for diagnosing both myocar-
dial infarction and unstable angina were taken from guideline
recommendations (8—10). No other specific inclusion or exclusion
criteria were applied to registered patients. Information regarding
diabetes, hypertension, hyperlipidemia, and cigarette smoking
were collected during hospitalization.

The study was approved by the Ethics Committee of the Slovak
Society of Cardiology and was performed in accordance with the
Declaration of Helsinki (2008) of the World Medical Association.
Before collection of any information, patients gave their informed
consent to participate in the study.

Patients were defined as having diabetes if they had a history
of diabetes or had been prescribed oral hypoglycemic drugs or
insulin. Similarly, patients were defined as having hypertension
or hyperlipidemia if they had a history of hypertension or hy-
perlipidemia or had been prescribed anti-hypertensive or lipid-
lowering therapy, respectively. Current smokers were defined as
patients who continued to smoke (>1 cigarette per day) at the
time of the ACS event, or who had stopped smoking within the
previous 30 days.

The scheme of this study follows that of the study of Khot
et al. (11). In brief, the prevalence rates (95% confidence inter-
val, CI) for each cardiovascular risk factor per age group (<45,
45-54, 55-64, 65—74, and >75 years old), entry trial, and place
of residence were computed for men and women. Two-months
residence-specific and adjusted incidence of ACS per 100,000
persons older than 25 were also computed. Furthermore, we
investigated the relationship between a number of conventional
risk factors and the patient’s age at the time of a heart-related
event, and the relationship between every risk factor combination
and the patient’s age at the time of a heart-related event and the
patient’s smoking status.

An urban area was defined as a commune with more than 2,000
inhabitants; other areas were defined as rural. Urban areas were
further stratified according to the number of inhabitants, with
the following thresholds: 5,000, 50,000, 100,000 and 500,000
inhabitants. The rural/urban status of the place of residence was
based on the 2011 census (12).

Statistical analyses were calculated with PASW software 17.0
(SPSS Inc., Chicago, IL, USA). Differences between study groups
were assessed by Fisher’s exact test for categorical variables, and
the t test for continuous variables. The trend for the association
between categorical risk factors and age, and the size of residence

was tested with the Cochran-Armitage trend test (XLSTAT, Mi-
crosoft Corp., Redmond, WA, USA). All tests were two-tailed
and p<0.05 was considered significant.

RESULTS

Atotal of 1,567 patients with ACS were included in the final
analysis. Table 1 shows the trial entry categories of ACS and
prevalence rate of conventional risk factors in women and men.
Myocardial infarction was the discharge diagnosis for 1,002
(63.9%) individuals, of whom there were 484 with STEMI and
518 with NSTEMI. The remaining patients were diagnosed as
having UA (565, 36.1%). Overall, the majority of patients with
STEMI (70.0%), NSTEMI (64.3%) and UA (61.9%) were males.
Women with ACS were significantly older than men at hospital
admission: mean age 71.1 vs. 63.4 years (SD, 11.3 vs. 11.5 years),
respectively (p<0.001). Of the whole group of patients, 83.5%
(95% CI 81.6-85.3%) had hypertension, 65% (62.5-67.2%) had
hyperlipidemia, 32.6% (30.3-34.9%) had diabetes, and 27.6%
(25.1-29.8%) of patients were smokers. Of men and women with
ACS, 93.8% (92.2-95.2%) and 95.0% (92.8-96.7%), respectively,
had at least 1 of the 4 conventional risk factors. For all risk factors
except for cigarette smoking, the prevalence was significantly
higher in women than in men (p<0.05 or p<0.001).

Table 2 presents the prevalence of risk factors in the study
population further stratified by age and gender. Women aged
55 years and older had a significantly higher prevalence of dia-
betes than similarly aged men (p<0.01 or p<0.001), whereas
current cigarette smoking was more common in men (p<0.01
or p<0.001). Similarly, the proportion of hypertension and hy-
perlipidemia was significantly higher in women over 55 than in

Table 1. Prevalence of conventional risk factors in patients
with acute coronary syndrome by gender

ACS, age and risk factors 2?\]/2?;; N yfgzz)
ST-elavation MI, N 145 339
Non-ST-elevation MI, N 185 333
Unstable angina, N 215 350
Age, mean (SD), years 71.1(11.3) 63.4 (11.5)
Hypertension, N (%) 488 (89.5) 821 (80.3)***
Diabetes, N (%) 239 (43.9) 272 (26.6)*
Hyperlipdemia, N (%) 374 (68.6) 644 (63.0)*
Current smoking, N (%) 79 (14.5) 353 (34.5)%*
Number of risk factors (%)

0 27 (5.0) 63 (6.2)

1 93(17.1) 228 (22.3)*

2 208 (38.2) 391(38.3)

3 201 (36.9) 283 (27.7)=

4 16 (2.9) 57 (5.6)*

Values are expressed as numbers (N) and percentages unless otherwise specified.
t-test for unpaired data significant at: **p<0.001.

Comparing risk factor prevalence between women and men at: *p<0.05 and
***p<0.001.

MI — myocardial infarction
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Table 2. Prevalence of conventional risk factors in patients with acute coronary syndrome by age and gender

Age, years
<45 45-54 55-64 65-74 >75
Women Men Women Men Women Men Women Men Women Men
Individual risk factors
N 12 49 40 174 91 333 161 265 241 201
Hypertension 83.3 55.1 62.5 87,21 87.9 82.9 92.5 86.0* 92,97+ 86.1*
Diabetes 333 143 20.0 138 46.2 30.0% 44.1 31.3% 47.3 28.grHkee
Hyperlipidemia 41.7 44.9 52.5 60.3 63.7 66.4 77.6 65.3* 68.5 61.2
Smoking 58.3 714 52.5 54.0 24.2 40.8* 11.8 23.0% 4.1+ 13,4k
Number of risk factors
0 8.3 8.2 10.0 6.9 6.6 48 31 6.8 46 6.5
1 25.0 32.7 275 25.3* 16.5 19.2 13.0 20.8* 17.8 2447
2 25.0 32.7 375 38.5 30.8 36,3 42.2 37.7 39.0 43.3
3 33.3 18.4 20.0 23.6 40.7 30.9 385 30.2 37.3 24.9%
4 8.3 8.2 5.0 5.7 55 8.7 31 45 1.2 1.0"

All prevalence data are expressed as percentages.

Comparing risk factor prevalence between women and men within the same age group at: *p<0.05, **p<0.01, and ***p<0.001.

Test for linear trend between risk factor prevalence and age at: *p<0.05, **p<0.01, and ***p<0.001 (the data take the form of a 2x 5 contingency table, separately for men
and women).

Table 3. Prevalence of conventional risk factors in patients with acute coronary syndrome according to trial entry criteria

Age, years
<45 45-54 55-64 65-74 >75
Entry criteria Women Men Women Men Women Men Women Men Women Men
ST-elevation myocardial infarction
N 5 29 15 65 27 112 31 89 67 44
Hypertension 100.0 44.8* 46.7 53.8 66.7 63.4 87.1 75.3 85.1 65.9*
Diabetes 40.0 17.2 133 12.3 37.0 19.6 29.0 21.3 313 18.2
Hypelipidemia 40.0 414 40.0 40.0 333 48.2 51.6 43.8 50.7 43.2
Smoking 60.0 75.9 66.7 60.0 333 48.2 19.4 33.7 45% 13.6
Zero RFs 0.0 10.3 20.0 138 185 125 9.7 135 104 20.5
Non-ST-elevation myocardial infarction
N 1 7 10 57 38 113 70 88 66 68
Hypertension 0.0 100.0 90.0 80.7 94.7 93.8 94.3 93.2 97.0 94.1
Diabetes 0.0 0.0 20.0 175 52.6 27 4% 414 29.5 515 32.4%
Hypelipidemia 0.0 57.1 80.0 78.9 84.2 81.4 78.6 77.3 89.4 60.3%x*
Smoking 100.0 57.1 30.0 43.9 132 30.1* 10.0 136 7.6 17.67*
Zero RFs 0.0 0.0 0.0 18 2.6 0.9 14 2.3 0.0 29
Unstable angina
N 6 13 15 52 26 108 60 88 108 89
Hypertension 83.3 53.8 60.0 69.2 100.0 91.7 93.3 89.8 95.4+ 89.9"
Diabetes 33.3 15.4 26.7 115 46.2 435 55.0 43.2% 54.6* 3150
Hypelipidemia 50.0 46.2 46.7 65.4 65.4 69.4 90.0 75.0* 66.7 70.8
Smoking 50.0 69.2 53.3 57.7 30.8 444 10.0 21.6 1.9+ 10.1%++
Zero RFs 16.7 7.7 6.7 38 0.0 0.9 1.7 45 3.7 2.2

All prevalence data are expressed as percentages.

Comparing risk factor prevalence between women and men within the same age group at *p<0.05, **p<0.01, and ***p<0.001.

Test for linear trend between risk factor prevalence and age at: *p<0.05, **p<0.01, and ***p<0.001 (the data take the form of a 2x 5 contingency table, separately for men
and women).

RF — risk factor
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Table 4. Prevalence of conventional risk factors in patients with acute coronary syndrome according to size of residence

Size of residence (N of citizens)
Rurallurban area 2,000 5,000 50,000 100,000 500,000
N of ACS patients 517 215 522 178 135
Age, mean (SD) years 66.7 (12.1) 66.2 (10.9) 65.4 (11.7) 66.8 (11.9) 64.5 (13.9)
M/F ratio 1.6 19 2.2 2.1 1.6
ACS/100,000 165.9 574 475 42.6 215
Prevalence of risk factors
Hypertension 88.0 82.3 82.8 71.0 80.0%
Diabetes 338 35.8 305 30.3 34.1
Hypelipidemia 69.6 67.9 64.6 60.7 49,6%+*
Smoking 234 30.2 28.7 27.0 35.6*
Number of risk factors
0 48 6.6 5.7 5.6 8.1%
1 16.6 195 20.7 29.8 23.7
2 418 316 404 315 35.6
3 329 36.3 28.4 29.7 25.9
4 39 6.0 4.8 34 6.7

Values are expressed as percentages unless otherwise specified.

*Two-month based acute coronary syndrome prevalence estimated for subjects 225 years of age.
Test for linear trend between risk factor prevalence and size of residence at: *p<0.05, **p<0.01, and ***p<0.001 (the data take the form of a 2x5 contingency table in

the same risk category).
ACS - acute coronary syndrome

age-matched men (p<0.01 or p<0.001). Compared with young
patients, older patients (persons older than 65) had the lowest
prevalence of cigarette smoking but the highest rate of hyperten-
sion, diabetes and hyperlipidemia.

Of men and women with premature ACS (before the age of 45),
~92% had at least one risk factor. Two risk factors were present in
32.7% of men and 25.0% of women, and three risk factors were
present in 18.4% of men and 33.3% of women.

Table 3 shows the prevalence of conventional risk factors
according to ACS classification. Fewer patients with NSTEMI
and UA lacked any of the 4 conventional risk factors than those
with STEMI. However, only in the cases of women with STEMI
aged 45-54 and men with STEMI older than 75 did the number
of patients lacking any of the 4 conventional risk factors exceed
20%. Overall, patients admitted for STEMI had higher rates in
their smoking habits, but lower rates of hypertension, diabetes and
hyperlipidemia than other age-related patient groups. Regardless
of trial entry criteria, the prevalence of diabetes was generally
higher in women than in similarly aged men.

Table 4 presents the incidence of ACS and the prevalence of
the conventional risk factors according to the size of patients’
residence. During the period of the study, patients living in rural
areas had a 3- to 6-fold higher incidence of ACS than those in
urban areas (the total residence-adjusted incidence of ACS was
58.4 per 100,000 persons). In trend analysis, hypertension and
hyperlipidemia was more prevalent among patients living in rural
and small urban areas than among patients living in the largest
cities in Slovakia (p<0.001), whereas current smoking was
more common among patients living in large cities (p<0.05). In
this context, patients with ACS living in urban areas had higher
proportion of men and women without any of the 4 conventional
risk factors for the disease (p<0.01).

The relationship between the number of conventional risk
factors and age at the time of an ACS event is more or less
controversial (Fig. 1). Among women and men, however, the
patients without any of the 4 conventional risk factors were
older on average by 3 years at the time of an ACS event than
those showing all conventional risk factors. Strikingly, from this
point of view, only current smoking was a relevant risk factor,
reducing the mean age at the time of a heart-related event by
10 years in men and by 12.4 years in women, regardless of the
risk factor combination (Fig. 2).

‘ o Women e Men

Mean age at trial entry, y
)
=]

o 1 2 3 4

No. of conventional risk factors

Fig. 1. Relationship between number of conventional risk fac-
tors and age at heart event.

In both sexes, only an increasing prevalence of 4 conventional risk factors significantly
reduces the mean age at heart event (p < 0.05 for 2 vs. 4 risk factors). The error bars
represent the standard deviations.
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Fig. 2a. Relationship between conventional risk factor com-
binations and age at heart event stratified by smoking status
in women.

For every risk factor combinantion, smoking reduces the age at heart event on
average by 10.0 years in men and 12.4 years in women (p<0.001 for all smokers
vs. non-smokers, except of + — —and + + — in both sexes because of small sample
size). The error bars represent the standard deviations.
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Fig. 2b. Relationship between conventional risk factor com-
binations and age at heart event stratified by smoking status
in men.

For every risk factor combinantion, smoking reduces the age at heart event on
average by 10.0 years in men and 12.4 years in women (p<0.001 for all smokers
vs. non-smokers, except of + ——and + + — in both sexes because of small sample
size). The error bars represent the standard deviations.

DISCUSSION

Most of the studies devoted to the prevalence of cardiovascular
risk factors among patients with ACS have been conducted on
the patients from North America, Western European countries or
other countries outside Europe. Data from the region of Central
and Eastern Europe are scarce. This is the first comprehensive
study estimating the prevalence of conventional risk factors in
patients with ACS in Slovakia.

Main Findings

The analysis of the collected data showed a considerably
high prevalence of major risk factors in patients with ACS in our
population. Nearly all men and women in our patient sample had
at least one risk factor (hypertension, hyperlipidemia, diabetes or

smoking) and over half of the patients had at least two risk fac-
tors. The higher prevalence of risk factors, except for smoking,
was seen more frequently in women than in men, in older patients
than in younger patients, and in rural areas than in urban areas.
In both men and women, current cigarette smoking reduces by
about one decade the age at which the heart-related event occurs.

Hence our results do not support the hypothesis mentioned
above that more than half of the patients with coronary artery
disease lacked any of the 4 conventional risk factors. In our
patient sample, only 4% of men and 5% of women were free
of any major risk factor, a finding consistent with some studies
(13, 14), but not with others which have reported 10% to 20%
of patients with myocardial infarction but no risk factor (11, 15).
Clearly, the high prevalence of major risk factors identified in our
study results from an insufficient level of primary prevention for
cardiovascular disease in the general population.

Age, Gender and Geographic Variation

Overall, the prevalence of conventional risk factors in patients
with ACS is related to age and gender. In addition, a significant
racial and inter-country variation has been demonstrated. For
example, the prevalence of diabetes mellitus in similarly aged
men with myocardial infarction varied between 12% in east-
central Canada and 40% in Jordan (16, 13). In women, the
variation was even greater, ranging from 26% in Israel to 64%
in neighbouring Jordan (17, 13). Similar variations between and
within populations for ACS have been reported for conditions of
elevated blood pressure, elevated cholesterol levels and smoking
habits (14, 18, 19).

Women are clearly older than men at the time of hospitalization
for myocardial infarction (11, 13). In our study, the prevalence of
conventional risk factors (except for cigarette smoking) adjusted
to age was higher in women than in men. For example, a bulk of
reports comparing men and women who had survived a myocar-
dial infarction identified a higher proportion of diabetic women
than of diabetic men (11, 13, 20). In contrast, the only risk factor
with a lower prevalence in women compared to men was cigarette
smoking. However, young women are now smoking as much as
young men; this increasing trend in the smoking habits of young
women in Slovakia and in other economically transient countries
has been noted over the last 15 years (21).

The appearance of ACS in young patients does not occur
frequently. The proportion of patients with premature ACS (<45
years of age) was only 3.8% in the current study while in Israel,
Spain and the USA it reached 10% (17, 22, 23). Earlier studies
have demonstrated a greater familial influence on the development
of ACS in young patients, compared to older patients, that is me-
diated by hypertension and familial hyperlipidemia (15). Several
studies have also shown a substantial difference in major risk
factors among younger and older patients with ACS (11, 15, 23).

Although family history was not considered in this study,
our findings highlight the harmful impact of hypertension and
cigarette smoking in young women and of cigarette smoking in
young men on the incidence of cardiovascular disease. Overall,
a history of hyperlipidemia and diabetes was seen less often in
young than in elderly patients (11, 15). In contrast, the prevalence
of smoking was five times higher among patients younger than
45 years of age compared to those over 65 years of age (68.9%

81



vs. 13.5%, p<0.001), a finding consistent with age-related dif-
ferences observed in other studies (11, 24). The high prevalence
of smoking among teenagers and young adults point to the urgent
need for health intervention to reduce this habit.

Our findings also suggest that women are protected against
the development of ACS until the menopause (M/F ratio 4.3
in patients <55 years of age). However, gender differences in
mortality and morbidity become attenuated with increasing age
(25). In summary statistics, only 8% of young patients were free
from any risk factor in this study, a finding consistent with data
observed in other studies (11, 15, 24).

Hypertension

The most common risk factor in our patients with ACS was ar-
terial hypertension, occuring in 85% of cases. The INTERHEART
case-control study has estimated that 25% of heart-related cases
in Central and Eastern European countries are due to a history of
elevated blood pressure (26). In previous studies, the prevalence
of hypertension in men and women with myocardial infarction
ranges from 27% to 63%, much less than in our patient sample
(13, 19). To the best of our knowledge, the prevalence of hyperten-
sion in the current study is one of the highest in medical literature
and can be partly explained by the relatively high prevalence of
obesity, in women 38.2% and in men 26.6% (results not shown).
Another possible reason for the high prevalence of hypertension
is the higher intake of salt (NaCl) in Slovakia, especially in men
(>8 g of salt a day) (27).

Our finding that a history of hypertension is less frequent in
patients with STEMI than in those with other ACS diagnoses is
consistent with other observations (11, 28). The reason for this
difference is not yet clear.

Smoking

Based on our own findings and the findings of the extensive
Euro heart survey of ACS performed in 25 countries in Europe
and the Mediterranen basin, cigarette smoking is the most serious
risk factor for ACS, particularly in patients with STEMI (29). In
this study, the incidence of current smoking for every risk factor
combination reduced the age at trial entry by about ten years in
both genders. In previous studies, a history of cigarette smoking
is always higher in men than in women and in younger patients
than in older patients with ACS, ranging from 11% to 77% (13,
23). The mean prevalence of smoking determined in our patients,
however, was lower (27.6%, range 4.1-71.4%), possibly because
of a larger number of patients in older age groups. In general, the
lower prevalence of smoking in older patients with ACS as well
as in the general population results from the changes in social,
economic and cultural behaviour, for example the loss of social
contacts, the worsening of chronic diseases, physical inactivity,
low income, and lower alcohol consumption in this age group (30).

Diabetes and Hyperlipidemia

Diabetes and hyperlipidemia are traditionally considered im-
portant metabolic risk factors for cardiovascular disease. Diabetes
not only substantially increases the risk of cardiovascular disease
but also magnifies the impact of other cardiovascular risk factors

such as elevated cholesterol levels, elevated blood pressure, smok-
ing and obesity (31). The prevalence of diabetes in Slovakia is high
(>6% of the population) and has increased rapidly over the last
ten years (21). Among patients with ACS, previous reports have
shown that the frequency of diabetes varies from 17% to 64%,
affecting predominatly middle-aged and older patients (13, 32).
The gender-specific difference in the prevalence of diabetes in
women and men observed in the current study (43.9% vs. 26.6%,
p<0.001) is consistent with other studies (11, 13).

Lipid abnormalities are often associated with diabetes, par-
ticularly in those with type 2 diabetes. The lipid profile in these
patients is characterized by hypertriglyceridemia and reduced
HDL cholesterol levels (33). In general, LDL cholesterol and total
cholesterol levels in type 2 diabetes are usually not significantly
different from those of the non-diabetic population but may have
an increased atherogenicity via higher concentrations of small,
dense LDL particles (34). The comorbidity of diabetes and dys-
lipidemia often results from some environmental factors such as
obesity and an unhealthy lifestyle (35).

Urban-Rural Differences

Currently, 30% of Slovaks live in entirely rural areas and
another 15% of the population live in settlements of up to only
5,000 inhabitants (12). Slovakia has been overwhelmed by great
socioeconomic changes during the last 25 years, with a large
migration flow of economically active populations from rural to
urban regions. Our findings suggest that people who now live in
rural and smaller urban areas are at a higher risk for ACS than
those who live in larger agglomerations. Similarly, the prevalence
rates of major risk factors, except for smoking, are significantly
higher in patients with ACS in rural than in urban regions. This
finding is consistent with some studies (36, 37) but not with
others reporting a higher frequency of most cardiovascular risk
factors in large cities (38, 39). The higher prevalence of heart
events and major risk factors in a rural population in the present
study can be explained by a greater proportion of older inhabit-
ants who obviously have a low educational level, low income,
unhealthy lifestyle, and less accessible medical care than their
urban counterparts (30, 40).

Survey Limitations

The are several limitations to our survey. The ACS patients
included in the study may not be representative of all patients
with ACS, because patients who died before arrival to hospital
were not included in this survey. A higher prevalence of major
risk factors has been more often reported in patients with fatal
myocardial infarctions than in those with non-fatal heart-related
events (14).

Because blood pressure, glucose and lipid serum levels tend to
change in patients with ACS, diagnosis for hypertension, diabetes
mellitus and hyperlipidemia was often based on history. Therefore,
the prevalence rates of these risk factors may be underestimated.

In addition, we did not have information on previous myocar-
dial infarctions, history of angina pectoris or family history of
premature cardiovascular disease. In particular, patients with a
previous history of heart-related events could have modified their
lifestyles to eliminate their risk profile.
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CONCLUSIONS

The present study is a case-retrospective survey of patients
with ACS, utilizing uniform diagnostic and registration methods,
and utilizing the criteria for identification of conventional risk
factors for cardiovascular disease. All major risk factors for car-
diovascular disease were present among patients with ACS. The
cardiovascular risk profile is different for men and women, for
younger and older patients, and for rural and urban populations.
Hence our data suggest that risk factor modification should be
targeted to specific groups of patients for optimal reduction of
the risk of ACS. Further research should be aimed at estimating
the effectiveness of such intervention strategies.
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Eminent Czech Virologist Dimitrij Slonim Passes Away

The eminent Czech virologist, Assoc. Prof. Dimitrij Slonim, MD, has died at the age of 92
(August 4, 1925 — January 3, 2017) after a short illness. Dimitrij Slonim devoted his whole
professional life to the study of virology and immunology and was a respected expert both in

His studies at the Medical Faculty of Charles University began in 1945, followed by graduation
in 1951. From 1956 to 1986 he held a number of leading positions at the Institute of Vaccines
and Sera (I1VVS) as well as a scholarship at Connaught Research Labs in Toronto in 1969-1970.

During his 30 years of research at IVS he formed and led a team responsible for the develop-
ment and production of 7 antiviral vaccines and 27 diagnostic preparations, whilst publishing cutting-edge work in

This research led to the manufacture of vaccines in the former Czechoslovakia, such as inactive and live active
poliomyelitis vaccines, live smallpox vaccine, inactive rabies vaccine and live vaccines, single and combined, against

Professor Slonim’s team was the first in the world to consistently create live oral polio vaccine for nationwide
vaccination programmes for children, leading to the eradication of this disease in this country. His groundbreaking
experience and research activities led him to assume important roles in the formulation of WHO and national policies
for the manufacture of vaccines, and the WHO smallpox eradication programme.

Professor Slonim leaves behind an impressive legacy of publications and is remembered not only as an outstanding
specialist, but also for his kindness, tolerance and encompassing interest in the arts and culture, and the Blatensko

Sylvie Kvasova, Pavla Kiizova, Jitka Castkové, Vladimir Polanecky

A shortened version republished with permission of the Editorial Board of Epidemiologie, mikrobiologie a imunologie.
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