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SUMMARY

Acute myocardial infarction is the leading cause of premature morbidity and premature death
worldwide. The aim of the paper was to determine the trends of acute myocardial infarction in the period
between 2006 and 2019 in the population of the Nisava District.

A descriptive study was performed. Data about acute myocardial infarction incidence and
mortality were obtained from the population registry for Acute Coronary Syndrome of Serbia. Crude,
specific and age-standardized incidence and mortality rates per 100,000 persons were calculated as well as
the trend lines.

A total number of 12,142 new cases of acute myocardial infarction (7,595 in males and 4,547 in
females) were registered. Men suffered 1.7 times more often than females. An insignificantly decreasing
acute myocardial infarction incidence trend y = 0.4868x + 112.24, R? = 0.0029 was recorded. A total of 3,925
persons died (2,260 males and 1,665 females). Men died 1.4 times more often than women and a significant
decreasing mortality trend was recorded both males (y = -1.6112x + 52.563, R? = 0.7779) and in females (y = -
0.4956x + 22.81, R? = 0.3306). A significant increasing mortality trend of acute myocardial infarction by age
was determined y = 11.152x - 34.519, R2 = 0.7022.

The trend of incidence tended to decrease however, without statistical significance, but
insignificantly. The incidence and mortality rates were higher in men than in women for the whole
observed period. Mortality trend significantly decreased both in men and in women and significantly
increased with age.
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INTRODUCTION

According to the Global Burden of Disease
Study (GBD) 2017, cardiovascular diseases were re-
sponsible for 31.8% of all deaths worldwide and
about half of all cardiovascular deaths were due to
ischemic heart disease (IHD), which also declined by
9.7% during the period 2007 — 2017 (1).

IHD was the leading killer disease during the
last decades worldwide (2, 3). In 2012, IHD caused
7.4 million deaths in the world (4) and IHD alone has
been the most common cause of death in Europe,
accounting for nearly 2 million deaths each year:
nearly 22 per cent of all deaths in women and 21 per
cent of all deaths in men (5).

In 2013, the number of people who died from
IHD worldwide was more than 8.1 million, repre-
senting an increase of 41 per cent from 1990: the
global increase in deaths was a result of population
ageing (52.5% increase from 1990) and population
growth (23.6% increase from 1990) (3). In addition,
three-fourths of global deaths due to IHD occurred
in the low- and middle-income countries (6).

Generally, mortality rates from IHD have been
higher in Central and Eastern Europe than in other
regions (5, 6). Mediterranean countries (such as
Spain, Greece) have been historically considered as
those of ‘low risk’ for IHD (9). Since 1970s, death
rates from IHD have been falling rapidly in North
America and many Northern and Western European
countries but rising rapidly in some Central and
Eastern European countries (7). Slovakia was an ex-
ception as well as several countries in Latin America,
where rates varied very slightly from year to year
during the last decades (8). Around two-thirds of the
decline in IHD mortality were due to a decline in
exposure to cardiovascular risk factors and the
remaining one-third was due to improvements in
treatment (9).

The etiology of IHD has not been entirely clear
yet, but advancing age,
obesity, high level of blood cholesterol, hypertension
and diabetes mellitus were recognized as major risk
factors for IHD (10 - 12). There is no direct evidence,
but some contemporary risk factors (such as infec-

smoking, overweight/

tious agents, C-reactive protein) have been associ-
ated with IHD (12).
Serbia ranks among the countries with inter-
mediate mortality rates for IHD in the world (13).
The aim of the paper was to determine trends
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of acute myocardial infarction based on incidence
and mortality rates between 2006 and 2019 in the
population of the NiSava District.

PARTICIPANTS AND METHODS

A descriptive study was done. Data were ob-
tained from the population registry for Acute Cor-
onary Syndrome of Serbia (14). Data were extracted
for the population aged from 0 up to 75 years of age,
from the territory of the Nisava District. Acute
myocardial infarction (AMI) was coded according to
the Tenth Revision of International Classification of
Diseases-ICD-(codes 121 and 122), (15).

Crude, specific and age-standardized inci-
dence and mortality rates (ASRs) per 100.000 inhab-
itants were calculated during the period 2006 - 2019
using the direct method according the World
Standard population. Data about population were
obtained from Censuses 2002 and 2011.

As we have used already published the official
data an approval of Ethical Committee was not
needed, link:
http://www .batut.org.rs/index.phpcontent=186

Statistical analysis

Statistical analyses were performed using the
SPSS version 20. Trend lines were calculated. The p-
value below 0.05 (p < 0.05) was considered signifi-
cant.

RESULTS

A total number of 12,142 new cases (7,595 in
males and 4,547 in females) were registered in the
period 2006 - 2019. The average number of newly
diagnosed cases were 867 and they were 1,7 times
more often in men than women.

The number of new and the number of fatal
cases, annual standardized incidence and mortality
rates are presented in Table 1.

A total number of fatal cases were 3,925 (2,260
in males and 1,665 in females). The average number
of fatal cases was 280. Men died 1,4 times more often
than women on average.

Annual standardized incidence rates of AMI
in men ranged from 76.2/100,000 (2016) up to 270.5/
100,000 (2018). In women, annual standardized inci-
dence rates ranged from 38.8/100,00 (2016) to 125.1/
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Tablel. Age-standardized incidence and mortality rates (per 100,000 population) of
acute myocardial infarction in male and female population of the NiSava District, 2006 - 2019

Male Female
Noof | *ASRof | Noof | *ASRof | Noof [ *ASRof | Noof | *ASR of
Year | cases | Incidence | deaths | Mortality | cases | Incidence | deaths | Mortality
2006 | 696 196.8 166 46.3 524 116.6 123 23.8
2007 | 661 167.7 173 45 348 73.3 99 17.6
2008 | 596 174.4 185 49.4 337 69.9 102 17.2
2009 | 579 159.4 172 44 392 85.9 139 23.2
2010 | 421 120.5 206 51.5 256 51.4 147 24.2
2011 | 543 148.4 187 45.2 319 63.5 121 20.9
2012 | 551 146.4 180 43.2 292 55.7 111 18.8
2013 | 375 100.5 190 45.2 195 38.3 126 19.7
2014 | 427 160.2 166 38.7 285 80.9 135 23.1
2015 | 657 250.6 151 35.1 434 125.1 102 16.8
2016 | 275 76.1 80 32 188 38.8 32 14.9
2017 | 562 153.6 134 31.3 349 65.0 89 13.4
2018 | 690 270.5 150 33.6 414 78.6 125 19.4
2019 | 562 150.9 120 26.2 334 62.6 96 14.3
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Figure 1. Incidence and mortality trends of acute myocardial infarction based on standardized incidence and
mortality rates from 2006 to 2019 in the population of the NiSava District

100,000 (2015). 2010 (Table 1).

Annual standardized mortality rates of AMI Incidence and mortality trends of AMI from
in men ranged from 26.2/100,00 (2019) to 51.5/100,000 2006 to 2019 are presented in Figure 1.
(2010) and in women mortality rates ranged from An insignificantly decreasing incidence trend
13.4/100,000 (2017) to 24.2/100,000 (2010). The highest ~ y = 0.4868x + 112.24, R? = 0.0029 and significantly
mortality rates both in men and in women was in decreasing mortality trend y =-1.0822x + 37.345, R? =
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0.7277 were determined (Figure 1).

Mortality rates decreased steeply. The highest
standardized mortality rate was 37.3/100,000 in 2010
and the lowest one was 19.9/100,000 in 2019 (Table 1
and Figure 1).

Mortality trend of AMI in men and in women
is given in Figure 2.

A significantly decreasing mortality trend was
determined both in men Y = -1.611+52.563, R2 = 0.7779
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and in women y = -0.4956x + 22.81, R? = 0.3306 (Figure
2).

Mortality rates of AMI increased with age. The
lowest mortality rates were in the age group 20 - 24
(0.32/100,00) and the highest was in those over 75
years of age 59.08/100,00 (Figure 3).

A significantly increasing mortality trend of
AMI by age was determined y =11.152x - 34.519, R? =
0.7022.
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Figure 2. Mortality trend of AMI based on standardized mortality rates in males and females
from 2006 to 2019 in the Nisava District
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Figure 3. Mortality trend of acute myocardial infarction by age in the population of the Nisava district,
from 2006 to 2019
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DISCUSSION

We determined a significantly decreasing
trend of age-standardized mortality rates of acute
myocardial infarction in the period 2006 - 2019, both
in men and women in the Nisava District. Mortality
rates were higher in men than in women in the entire
observed period. Men died 1.4 times more often than
women. Mortality rates increased with age and were
the highest in those older than 75 years of age.

A decrease in AMI mortality was reported in
other studies (1, 12, 13, 16). According to the recent
available data for the European Region (2010), the
highest mortality rates for IHD both in men and
women were observed in Eastern and Central Eu-
rope (Republic of Moldova - 496.2 per 100,000 per-
sons, Ukraine - 491.9); very high rates were recorded
in the Russian Federation - 349.4 and Lithuania -
313.9; high rates were recorded in Slovakia - 260.7
and Croatia - 164.2; intermediate rates were ob-
served in Germany - 80.9 and the United Kingdom -
77.2, and the lowest rates were noticed in France -
30.3 (17).

The highest rates among men were recorded
in Ukraine (656.3) and Republic of Moldova (597.0),
and the lowest rates were found in France (47.3) and
Portugal (55.0). Similarly, the lowest rates in women
were recorded in France and Spain (17.5 and 26.8,
respectively) while the highest rates were noticed in
the Republic of Moldova and Ukraine (424.3 and
391.5, respectively) (18).

With a rate of 86.0 in 2010, Serbia was ranked
among the countries with intermediate mortality
rates of IHD (13). The highest rates across the coun-
tries of the former Eastern Bloc likely reflect the
rapid social and economic changes during the tran-
sition period since 1980s (19, 20). The main contrib-
utor to the high mortality rates of IHD was high
smoking prevalence (21).

In 2013, the mortality ASRs of IHD in Serbia
were higher than the mortality in Mediterranean
countries (Portugal, Spain and Italy) and the
mortality of IHD in the Serbian population (94.7/
100,000) was above the average mortality rates in the
European Union (75.9/100,000) in 2013 (13).

During the last decades of the 20t century,
IHD has demonstrated a declining trend of deaths in
both men and women in Western and Northern Eu-
ropean countries (in the United Kingdom, Finland)
and worldwide (in the United States of America,
Australia), (1, 2, 22 - 24).

At the beginning of the 21st century, the de-
cline was also recorded in Japan (2) and France (2, 8).
In contrast, in some countries in Eastern Europe
(such as Ukraine, Kyrgyzstan), as well as some other
countries (Mexico, Republic of Korea), the increase
in mortality from IHD was recorded (2). More than
half of the IHD mortality decrease in developed
countries was attributed to a favorable population
risk factor trend (principally declining smoking
prevalence, mean cholesterol concentrations and
blood pressure levels), while the remaining minor
part was due to improvements in medical and sur-
gical treatment (8, 24).

The mortality rate from IHD began to decline
earlier in the countries where the tobacco control
started to be implemented earlier (such as the USA,
the United Kingdom, Australia). The plateaus in
IHD mortality among young population may be
partly linked to the increased rates of obesity and
diabetes that have occurred over the same period in
some of developed countries (25).

However, the recent increasing trends in some
Eastern European countries suggest that other
factors (including mainly obesity, physical inactivity,
diabetes mellitus and dietary factors), besides
smoking, may have influenced the IHD mortality (4,
24).

As in other European countries, mortality
rates for AMI were substantially higher in males
than females in the NiSava District, which could be
explained by differences in age, smoking habit, dia-
betes mellitus and alcohol use among men and
women (26).

Similar findings were obtained in Serbia, too
(13). The National health surveys (2000, 2006, 2013),
(22, 23) showed that the prevalence of major car-
diovascular risk factors (such as smoking, obesity,
diabetes mellitus, hypertension, hyperlipidaemia) in
Serbian population was higher in comparison to the
majority of the neighboring countries and other Eu-
ropean countries (22 - 24, 27).

CONCLUSION

The trend of incidence rates tended to de-
crease, but insignificantly. Mortality rates were
higher in men compared with women for the whole
observed period. Mortality trend of acute myocar-
dial infarction significantly decreased both in men
and in women and also increased with age.
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Trendovi akutnog infarkta miokarda u populaciji
Nisavskog okruga
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SAZETAK

Akutni infarkt miokarda je vodeci uzrok obolevanja i prevreme smrti stanovnistva Sirom sveta.

Cilj rada bio je da utvrdi trendove incidencije i mortaliteta akutnog infarkta miokarda od 2006. do
2019. godine u populaciji Nisavskog okruga.

Primenjena je deskriptivna metoda. Podaci o incidenciji i mortalitetu akutnog infarkta miokarda
dobijeni su iz populacionog registra za akutni koronarni sindrom Srbije. Izracunavane su nestandar-
dizovane, specificne i standardizovane stope incidencije i mortaliteta na 100.000 stanovnika. Izracunavan je i
linearni trend.

Ukupno je registrovano 12142 novoobolelia slucaja od akutnog infarkta miokarda (7595 muskaraca i
4547 zena). Muskarci su obolevali 1,7 puta viSe od Zena. Utvrden je pad trenda incidencije akutnog infarkta
miokarda (y = 0,4868x + 112,24; R? = 0.0029), ali pad nije bio statisticki znacajan. Ukupno je rgistrovano 3925
umrlih (2260 muskaraca i 1665 Zena). Muskarci su 1.4 puta viSe umirali od Zena. ZabeleZen je statisticki
znacajan pad trenda mortaliteta akutnog infarkta miokarda i kod muskaraca (y = -1.6112x + 52.563, R? = 0.7779)
i kod Zena (y = -0,4956x + 22,81; R? = 0,3306). Tvrden je znacajan porast trenda mortaliteta akutnog infarkta
miokarda sa starenjem (y = 11,152x — 34,519; R? = 0,7022).

Trend incidencije ima tendenciju opadanja, ali utvrdeni pad od 2006. do 2019. godine nije bio
statisticki znacajan. Stope incidencije i mortaliteta bile su vise kod muskaraca nego kod Zena u celom
posmatranom periodu. Trend mortaliteta je i kod muskaraca i kod Zena staticki znacajno opao, a utvrden je i
statisticki znacajan porast trenda mortaliteta sa starenjem.

Kljucne reci: akutni infarkt miokarda, incidencija, mortalitet, pol, starost
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