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SAZETAK

Uvod: Kardiovaskularne bolesti su vodeci uzrok morbiditeta i mortaliteta u vecini zema-
lja sveta i odgovorne su za smrt 17,9 miliona ljudi godiSnje i 11,8% ukupnih DALY-ja. U Sr-
biji je akutni koronarni sindrom (AKS) glavni uzronik smrtnog ishoda medu ishemijskim
bolestima srca, sa udelom od 49,9%.

Cilj: Cilj rada je da se ispita povezanost razlicitih determinanti (demografskih, antropo-
metrijskih, bioloskih markera, faktora rizika, prisustva komorbiditeta i farmakoterapij-
skog pristupa) sa smrtnim ishodom od akutnog koronarnog sindroma pacijenata le¢enih
u Koronarnoj jedinici, kao i njihove razlike.

Materijali i metode: IstraZivanje je sprovedeno kao studija preseka i njime je obuhva-
¢eno 384 punoletnih lica sa AKS-om, koji su bili korisnici usluga Odeljenja kardiologije sa
koronarnom jedinicom Opste bolnice u Valjevu, 2020. godine. Kao instrument istrazivanja
koris¢en je ,Koronarnilist”, koji su kreirali, prema nacionalnim potrebama, Institut za javno
zdravlje Srbije ,Dr Milan Jovanovic Batut”, Institut za epidemiologiju i UdruZenje kardiolo-
ga Srbije, u formi upitnika koji popunjavaju lekari zaposleni u Koronarnoj jedinici, a koji se
potom dostavlja Zavodu za javno zdravlje Valjevo. Sviispitanici su dali informisani pristanak
za anonimno ucesce u istrazivanju. Dobijeni podaci su analizirani metodama deskriptivne
i analiticke statistike, kao i metodama univarijantne i multivarijantne linearne regresije.
Rezultati: Ukupan uzorak ¢inilo je 288 (75%) muskaraca i 96 (25%) Zena. Prose¢na sta-
rost pacijenata umrlih od AKS-a iznosila je 72,9 + 9,8 godina, dok je starost pacijenata
koji nisu umrliiznosila 65,0 + 12,0 godina, i ova razlika se pokazala kao statisticki znacaj-
na (p < 0,001). Pacijenti kojima su prilikom prijema u bolnicu izmerene nize vrednosti i
sistolnog i dijastolnog krvnog pritiska su statisticki znaajno vise umirali od onih koji su
imali nesto vise vrednosti (p < 0,001). Evidentna je manja smrtnost onih pacijenata sa
AKS-om kojima je, tokom hospitalizacije, ordinirana sledeca farmakoterapija: acetilsali-
cilna kiselina (p < 0,001), beta blokatori (p = 0,003), ACE inhibitori (p < 0,001) i statini
(p < 0,001), dok su smrtni ishod imali svi pacijenti koji su u propisanoj terapiji imali i
inotrope, kao jedan od lekova (p < 0,001).

Zakljucak: Nase istraZivanje ukazuje na postojanje povezanosti ispitivanih determinanti
sa smrtnim ishodom pacijenata obolelih od akutnog koronarnog sindroma. Neophodno
je poboljSanje kvaliteta podataka, relevantno i pravovremeno vodenje medicinske doku-
mentacije i evidencije, te kontinuirano unapredenje programa prevencije, sa ciljem sma-
njenja faktora rizika za nastanak AKS-a.
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ABSTRACT

Introduction: Cardiovascular diseases are the leading cause of morbidity and mortality
in most countries of the world and are responsible for the death of 17.9 million people per
year and for 11.8% of total DALYs. In Serbia, acute coronary syndrome (ACS) is the main
cause of death among ischemic heart diseases, with a share of 49.9%.

Aim: The aim of the study is to examine the association of various determinants (demo-
graphic, anthropometric, biological markers, risk factors, presence of comorbidities, and
the pharmacotherapeutic approach) with the death outcome resulting from ACS patients
treated at the Coronary Unit, as well as their differences.

Materials and methods: This cross-sectional study included 384 adults with ACS, who
were patients of the Cardiology Department with the Coronary Unit of the General Hospi-
talin Valjevo, in 2020. The so-called Coronary Sheet was used as a research instrument. It
was created, based on national needs, by the Institute of Public Health of Serbia "Dr. Mi-
lan Jovanovi¢ Batut", the Institute of Epidemiology, and the Cardiology Society of Serbia.
This sheet is in the form of a questionnaire filled out by doctors working at the Coronary
Unit, which is then submitted to the Institute of Public Health Valjevo. All respondents
gave informed consent for anonymous participation in the research. The obtained data
were analyzed using the methods of descriptive and analytical statistics, as well as the
methods of univariate and multivariate linear regression.

Results: The total sample consisted of 288 (75%) men and 96 (25%) women. The average
age of patients who died of ACS was 72.9 + 9.8 years, while the average age of patients
who did not die of ACS was 65.0 + 12.0 years. The difference was statistically significant
(p < 0.001). Statistically significantly more patients who had lower values of both systolic
and diastolic blood pressure, when admitted to hospital, died than those who had somewhat
higher values of systolic and diastolic pressure at admission (p < 0.001). The mortality rate
was lower for patients with ACS who were prescribed acetylsalicylic acid (p < 0.001), beta
blockers (p = 0.003), ACE inhibitors (p < 0.001), and statins (p < 0.001) during hospitaliza-
tion, while all patients whose therapy included inotropes as one of the drugs died (p < 0.001).
Conclusion: Our research indicates the existence of a link between the examined deter-
minants and the death outcome in patients suffering from ACS. It is necessary to improve
the quality of data, maintain relevant and timely medical documentation and records,
and continuously improve prevention programs, with the aim of reducing risk factors for
the occurrence of ACS.
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uvoD

Bolesti srca i krvnih sudova su vodedi uzrok obolevanja
i umiranja, kako u razvijenim zemljama sveta, tako i u
zemljama u razvoju. U svetu, 17,9 miliona ljudi umre
svake godine od ove patologije [1]. Glavni uzrok izgu-
bljenih godina zivota, globalno i u svakom pojedinac-
nom regionu sveta, jeste ishemijska bolest srca (IBS),
pracena cerebrovaskularnom bolesc¢u (CVB). Kardiova-
skularne bolesti (KVB) su odgovorne za 11,8% ukupnih
DALY-ja (engl. disability-adjusted life year), a glavna bo-
lest u grupi je IBS, sa 5,2% [2]. Najveci porast smrtnih
slucajeva u svetu, u poslednje dve decenije, evidenti-
ran je upravo po pitanju smrti od IBS-a, te je u 2019.
godini od ove bolesti umrlo 8,9 miliona ljudi [3].

Ni u Srbiji nije drugacija situacija, pa su kardiova-
skularne bolesti, u 2020. godini, bile vode¢i uzrok umi-
ranja, sa udelom od 47,3% [4]. U strukturi umiranja od
kardiovaskularnih bolesti, IBS je imala udeo od 15,9%,
u 2020. godini, dok je akutni koronarni sindrom (AKS)
bio glavni uzrok medu ishemijskim bolestima srca, od-
govoran za 49,9% smrti. Standardizovane stope mor-
taliteta od AKS-a su iznosile vise od 36,1 na 100.000
stanovnika, na teritoriji Kolubarskog okruga, i zajedno
sa jos tri okruga (Zlatiborski, Raski i Severnobanatski)
zabelezile su najvece vrednosti u Srbiji, u 2020. godini
[5]. U populaciji Srbije se godisnje izgubi 150.886 DALY-
ja zbog IBS-a [6].

AKS, kao najkompleksnija forma ishemijske bole-
sti srca [7], predstavlja spektar klini¢kih ispoljavanja
uzrokovanih patofizioloskim procesom, u ¢ijoj osno-
vi se nalazi ruptura ili erozija aterosklerotskog plaka
u koronarnoj arteriji, koju prati stvaranje intravasku-
larnog koaguluma, koji uzrokuje akutno smanjenje
ili potpuni prekid dotoka krvi. AKS moze da se ma-
nifestuje kao: akutni infarkt miokarda sa elevacijom
ST segmenta (engl. ST-elevation myocardial infarction
— STEMI), akutni infarkt miokarda bez elevacije ST se-
gmenta (engl. non-ST-elevation myocardial infarction —
NSTEMI), nestabilna angina pektoris (AP) ili naprasna
sr¢ana smrt [5].

S obzirom da je opterecenje kardiovaskularnim bo-
lestima veliko [8], posebna paznja stru¢ne javnosti je
usmerena ka prevenciji faktora rizika, bar onih koje je
moguce korigovati, a to su: prekomerna telesna tezina,
arterijska hipertenzija, diabetes mellitus, hiperlipopro-
teinemija [9]. Dosadasnja istrazivanja ukazuju na to da
razliciti stepeni gojaznosti i sedalacki nacin Zivota uce-
stvuju, kao znacajni faktori rizika, u nastanku AKS-a, kao
i ulosijoj prognozi bolesti [10]. Rizik od smrtnog ishoda
od AKS-a je veci kod osoba normalne tezine sa central-
nim tipom gojaznosti [11]. Kada je re¢ o arterijskoj hi-
pertenziji, ona je vodeci uzrok prevremenih nezeljenih
kardioloskih dogadaja i nosi dva do tri puta vedi rizik

INTRODUCTION

Cardiovascular diseases are the leading cause of mor-
bidity and mortality, both in developed and developing
countries of the world. Globally, every year, 17.9 million
people die due to this type of pathology [1]. The main
cause of life years lost, both globally and in every in-
dividual region of the world, is ischemic heart disease
(IHD), followed by cerebrovascular disease (CVD). Car-
diovascular diseases (CVDs) are responsible for 11.8% of
total disability-adjusted life years (DALYs), and the main
disease in this group is IHD, with 5.2% [2]. In fact, the
greatest increase in mortality in the world, in the last
two decades, was recorded regarding deaths from IHD
—-in 2019, 8.9 million people died from this disease [3].

The situation in Serbia is no better. Thus, in 2020,
cardiovascular diseases were the leading cause of
death, with a share of 47.3% [4]. Within the structure
of mortality from cardiovascular diseases, in 2020, IHD
had a share of 15.9%, while acute coronary syndrome
(ACS) was the main cause amongst ischemic heart dis-
eases, and it was responsible for 49.9% of deaths. Stan-
dardized mortality rates from ACS were more than 36.1
per 100,000 population, in the territory of the Kolubara
District, and together with the mortality rates for three
more districts (the Zlatibor District, the Raska District,
and the North Banat District), had the highest values in
Serbia, in 2020 [5]. In the population of Serbia, 150,886
DALYs are lost yearly, due to IHD [6].

As the most complex form of ischemic heart dis-
ease [7], ACS represents a spectrum of clinical manifes-
tations caused by a pathophysiological process, which
stems from a rupture or erosion of atherosclerotic
plaque in the coronary artery that is accompanied by
the development of an intravascular coagulum, which
causes acute reduction or complete blockage of blood
flow. ACS can manifest as the following: ST-elevation
myocardial infarction (STEMI), non-ST-elevation myo-
cardial infarction (NSTEMI), unstable angina pectoris
(AP), or sudden cardiac death [5].

Since the burden of cardiovascular diseases is great
[8], special attention of the professional community is
directed towards preventing risk factors, at least the
ones that can be modified, these being the following:
excess body weight, arterial hypertension, diabetes
mellitus, hyperlipoproteinemia [9]. Research up to date
indicate that different levels of obesity and a sedentary
lifestyle participate, as significant risk factors, in the
development of ACS, as well as in poorer prognosis of
disease [10]. Risk of the death outcome resulting from
ACS is greater in persons with normal weight with cen-
tral obesity [11]. As far as arterial hypertension is con-
cerned, it is the leading cause of premature adverse
cardiovascular events and carries a two to three times
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od AKS-a, kod lica koja je imaju, u poredenju sa normo-
tenzivnim osobama [12]. Studije pokazuju da osobe
obolele od diabetes mellitus-a, koje su razvile AKS, ima-
ju losije, kako kratkorocne, tako i dugorocne ishode, u
odnosu na lica bez ovog komorbiditeta [13]. S obzirom
na to da su povisene vrednosti lipida u krvi jedan od
najvaznijih aktera u procesu nastanka ateroskleroze,
smanjenje njihovog nivoa doprinelo bi smanjenju mor-
biditeta i mortaliteta od IBS-a za ¢ak 40% [14].

U etiopatogenezi AKS-a, posebnu ulogu imaju i
nezdravi stilovi zivota, poput pusenja i izloZzenosti stre-
su [15,16]. Prema studiji slucaja i kontrole sprovedenoj
u Siriji, moguc¢nost razvoja akutnog infarkta miokarda
(IM) je osam puta veca kod osoba oba pola koje puse
vise od 25 cigareta dnevno, u odnosu na osobe koje
nikada nisu pusile [17]. U prilog hipotezi da dugotrajni
uticaj stresogenih faktora na osobu izaziva endotelnu
disfunkciju, i posledi¢no nastanak AKS-a, govori istrazi-
vanje koje pokazuje da su ispitanici sa ve¢im kardiova-
skularnim rizikom bili izlozeniji stresu [18].

Nastanku akutnog koronarnog sindroma takode
doprinose i starosno doba, pol i genetsko opterece-
nje, kao nepromenljivi faktori svake individue [9]. Re-
gistrovani AKS u mladem zivotnom dobu u porodi¢noj
anamnezi je vazan predisponirajuci faktor za nastanak
AKS-a, narocito kada se radi o srodnicima muskog pola
obolelih pre 55. godine Zivota i srodnicima Zenskog
pola obolelih pre 65. godine zivota [19,20]. Studije po-
kazuju da 35 varijanti genetskog rizika povezanih sa
koronarnom boles¢u deluju nezavisno od drugih fak-
tora rizika [21]. Posmatrano po polnoj strukturi, kod
muskaraca je vedi rizik za nastanak AKS-a nego kod
Zena u periodu premenopauze, dok se kod osoba zen-
skog pola evidentira nesto losiji tok bolesti sa brojnijim
komplikacijama i ve¢om stopom mortaliteta od AKS-a
[20,22]. Sagledavaju¢i podatke Populacionog registra
za AKS Srbije za 2020. godinu, najvedi broj umrlih je
medu starijom populacijom, odnosno u dobnoj grupi
>75 godina, $to potvrduje tezu o znacaju starosnog
doba kao nezavisnog faktora rizika za nastanak i ishod
AKS-a [5].

Cilj rada je da se ispita uticaj razli¢itih determinanti
(demografskih, antropometrijskih, bioloskih markera,
faktora rizika, prisustva komorbiditeta i farmakotera-
pijskog pristupa) na smrtni ishod od akutnog koronar-
nog sindrom kod pacijenata le¢enih u Koronarnoj jedi-
nici Opste bolnice u Valjevu, tokom 2020. godine, kao
i njihove razlike. Prema nasim saznanjima, istrazivanja
ovog tipa se sprovode uglavnhom na nacionalnom ni-
vou ili u ve¢im medicinskim centrima, pa su podaci sa
podrucja okruga oskudni, i upravo je motiv za izbor
ove teme pokusaj da se donekle ispravi ta slika.

greater risk of ACS in persons suffering from it, as com-
pared to normotensive persons [12]. Studies show that
persons suffering from diabetes mellitus who develop
ACS, have poorer short-term as well as long-term out-
comes, as compared to persons without this comor-
bidity [13]. Since an elevated lipid blood level is one
of the most important factors in the process of athero-
sclerosis development, decreasing it would contribute
to the decrease in morbidity and mortality from IHD,
by as much as 40% [14].

In the etiopathogenesis of ACS, unhealthy life-
styles, such as smoking and exposure to stress, play
a particularly important role [15,16]. According to a
case-control study carried out in Syria, the probabili-
ty of the development of acute myocardial infarction
(MI) is eight times greater in persons of both sexes who
smoke more than 25 cigarettes a day, as compared to
persons who have never smoked [17]. The hypothesis
that the long-term impact of stressogenic factors on
a person causes endothelial dysfunction, and, conse-
quently, the development of ACS, is substantiated by a
study showing that patients with higher cardiovascu-
lar risk were more exposed to stress [18].

Age, sex, and genetic burden, as unchangeable
factors related to each individual, also contribute to
the development of acute coronary syndrome [9]. Reg-
istered ACS at a younger age in the family anamnesis is
an important predisposing factor for the development
of ACS, especially when male relatives developing dis-
ease before the age of 55 years and female relatives
developing disease before the age of 65 are concerned
[19,20]. Studies show that 35 genetic risk variants con-
nected with coronary disease act independently of
other risk factors [21]. Observed by sex structure, men
carry a higher risk of the development of ACS than
women during menopause, while in female patients
a somewhat less favorable development of disease
with numerous complications and a higher mortality
rate from ACS is registered [20,22]. The Serbia Acute
Coronary Syndrome Registry for 2020 shows that the
greatest number of deceased patients was amongst
the elderly population, i.e., in the age group >75 years,
which confirms the thesis regarding the significance of
age as an independent risk factor for the development
and outcome of ACS [5].

The aim of the study is to investigate the influence
of different determinants (demographic, anthropo-
metric, biological markers, risk factors, presence of co-
morbidities, and the pharmacotherapeutic approach)
on the death outcome resulting from ACS patients
treated at the Coronary Unit of the General Hospital in
Valjevo, in 2020, as well as their differences. According
to our understanding, studies of this type are carried
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MATERIJALI | METODE
Tip studije i uzorak

IstraZzivanjem, koje je uradeno kao studija preseka,
obuhvaceno je 384 punoletna lica sa AKS-om, koja su
koristila usluge sekundarne zdravstvene zastite, od-
nosno usluge Odeljenja kardiologije sa koronarnom
jedinicom Opste bolnice u Valjevu, u periodu od 01.
01.2020. do 31. 12. 2020. godine. Prema Uredbi o Pla-
nu mreZe zdravstvenih ustanova [23], Opsta bolnica u
Valjevu je jedina stacionarna zdravstvena ustanova na
teritoriji Kolubarskog okruga, pa shodno tome, odsek
Koronarne jedinice obezbeduje zdravstvenu zastitu
pacijenata sa podru¢ja Sest opstina: Valjevo, Lajkovac,
Ub, Mionica, Osecina i Ljig.

Instrument istrazivanja

Kao instrument istraZivanja koris¢en je obrazac za pri-
javu lica obolelih od akutnog koronarnog sindroma -
LKoronarni list", koji su kreirali, prema nacionalnim po-
trebama, Institut za javno zdravlje Srbije ,Dr Milan Jo-
vanovi¢ Batut”, Institut za epidemiologiju i UdruZenje
kardiologa Srbije. Ovaj list je kreiran u formi upitnika
koji popunjavaju lekari zaposleni u Koronarnoj jedinici,
a koji se potom dostavlja okruznom Zavodu za javno
zdravlje zaduZzenom za vodenje Regionalnog registra
za lica obolela od akutnog koronarnog sindroma, koji
je deo sveobuhvatnog Populacionog registra za akutni
koronarni sindrom u Srbiji [5]. Na taj nacin su evidenti-
rani svi oboleli od AKS-a na teritoriji Kolubarskog okru-
ga koji su le¢eni u Koronarnoj jedinici Opste bolnice u
Valjevu, u 2020. godini. S obzirom na obavezu prijav-
ljivanja lica obolelih od AKS-a, koja je regulisana Zako-
nom o zdravstvenoj dokumentaciji i evidencijama u
oblasti zdravstva [24], stopa odgovora je iznosila 100%.
Svi ispitanici su dali informisani pristanak za anonimno
ucesce u istrazivanju i time dali dozvolu istraZivac¢ima
da koriste podatke dobijene iz istraZivanja.

Varijable

U istrazivanju je ispitivana povezanost demografskih i
antropometrijskih varijabli, bioloskih markera, faktora
rizika i primene odredene farmakoterapije sa smrtnim
ishodom od AKS-a. Demografske odrednice koje su ko-
ris¢ene bile su: pol (muski/Zenski), starost i tip naselja
(urbano/ruralno). Varijabla starost je kategorizovana
u tri uzrasne grupe: prva - mladi od 65 godina, druga
- od 65 do 74 godine i tre¢a — 75 godina i stariji. Od
antropometrijskih karakteristika, posmatrane su: visi-
na, tezina, indeks telesne mase (engl. body mass index
— BMI); od bioloskih markera posmatrani su: glukoza,
hemoglobin, kreatin kinaza (engl. creatine kinase - Max

out mostly at the national level or at the level of larger
medical centers, which is why data at the district level
are limited. In fact, selecting this topic was motivated
by an attempt to correct this situation.

MATERIALS AND METHODS
The study type and sample

The research, which was carried out as a cross-sectio-
nal study, included 384 adults with ACS, who received
secondary healthcare services, i.e., who were treated at
the Cardiology Department with the Coronary Unit of
the General Hospital in Valjevo, in the period between
January 1, 2020, and December 31, 2020. According to
the Decree on the Health Care Institution Network Plan
[23], the General Hospital in Valjevo is the only inpatient
healthcare facility in the territory of the Kolubara Distri-
ct. Consequently, the Coronary Unit of this hospital
provides health services for patients from six municipa-
lities: Valjevo, Lajkovac, Ub, Mionica, Osecina, and Ljig.

Research instrument

The form for reporting persons with acute coronary
syndrome — the Coronary Sheet, was used as the resear-
ch instrument. It was created, based on national needs,
by the Institute of Public Health of Serbia "Dr. Milan Jo-
vanovi¢ Batut", the Institute of Epidemiology, and the
Cardiology Society of Serbia. This sheet is in the form
of a questionnaire filled out by doctors working at the
Coronary Unit, which is then submitted to the Institute
of Public Health Valjevo. The Institute is in charge of
maintaining the Regional Acute Coronary Syndrome
Registry, which is a part of the comprehensive Serbian
Acute Coronary Syndrome Registry [5]. In this way, all
ACS patients in the territory of the Kolubara District,
treated at the Coronary Unit of the General Hospital in
Valjevo, in 2020, were recorded. As it is mandatory to
report all ACS cases, as prescribed by the Law on He-
alth Documentation and Records in the Field of Health
[24], the response rate was 100%. All respondents gave
informed consent for anonymous participation in the
research, thus giving consent for the use of the data
obtained from the survey.

Variables

The study analyzed the association between demograp-
hic and anthropometric variables, biological markers,
risk factors, and the application of certain pharmacot-
herapy with the lethal outcome resulting from ACS.
The demographic determinants observed were the
following: sex (male/female), age, and type of settlement
(urban/rural). The age variable was categorized into the
following three groups: | — patients younger than 65

406

Decembar 2022. | Volumen 3/ Broj 4 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



ISPITIVANJE UTICAJA RAZLICITIH DETERMINANTI NA SMRTNI ISHOD OD AKUTNOG KORONARNOG SINDROMA

PACIJENATA LECENIH U KORONARNOJ JEDINICI OPSTE BOLNICE U VALJEVU | NJIHOVE RAZLIKE

Filipovi¢ A. et al.

ASSESSING DIFFERENT DETERMINANTS INFLUENCING THE DEATH OUTCOME RESULTING FROM ACUTE CORONARY SYNDROME
IN PATIENTS TREATED IN THE CORONARY UNIT OF THE GENERAL HOSPITAL IN VALJEVO, AND THEIR DIFFERENCES

CK) i troponin |; od farmakoterapije posmatrani su: ace-
tilsalicina kislina, nitrati, inotropi, heparin, niskomole-
kularni heparini, beta blokatori, inhibitori angiotenzin
konvertuju¢eg enzima (engl. angiotensin-converting
enzyme inhibitors — ACEl), klopidogrel i statini. Kada je
re¢ o faktorima rizika, koris¢ene su sledece varijable:
pusacki status, hiperlipoproteinemija (HLP), hiperten-
zija (hypertensio arterialis — HTA), diabetes mellitus (DM),
bol u grudima. Od prethodnih i sadasnjih bolesti po-
smatrani su: prethodni akutni infarkt miokarda (AIM),
prethodni bajpas, prethodna perkutana transluminal-
na koronarna angioplastika (engl. percutaneous tran-
sluminal coronary angioplasty — PTCA), prethodni ce-
rebrovaskularni insult (CVI), periferna arterijska bolest,
bolesti plu¢a i anemije. Kao zavisna varijabla koris¢ena
je smrt od AKS-a, sa dva ishoda (da/ne).

Statisticke metode obrade podataka

U ovoj studiji, dobijeni podaci su analizirani korisce-
njem deskriptivnih i analitickih statistickih metoda. Od
deskriptivnih metoda koriséeni su: apsolutni i relativni
brojevi (n,%), mere centralne tendencije (aritmeticka
sredina, medijana) i mere disperzije (standardna de-
vijacija, percentili). Od analiti¢kih statistickih meto-
da koris¢eni su testovi razlike — parametarski (t test) i
neparametarski testovi (Pirsonov x2 test, FiSerov test
tacne verovatnoce, Man-Vitnijev U test). Izbor testa za
testiranje razlike zavisio je od tipa podataka i raspode-
le. Parametarski metodi koris¢eni su u situaciji gde je
raspodela bila normalna, dok su neparametarski testo-
vi koris¢eni u situaciji gde raspodela nije bila normalna.
Normalnost raspodele ispitivana je na osnovu deskrip-
tivnih parametara, pomocu testova normalnosti raspo-
dele (Kolmogorov-Smirnov test i Sapiro-Vilksov test) i
grafickim metodama (histogram, boks plot, Q-Q plot).
Za analizu povezanosti nezavisnih varijabli (starost, pu-
Senje, BMI, HTA, bolesti pluca, Killip klasa, glukoza, Hgb,
acetilsalicilna kiselina, beta blokatori, ACE/ i statini) sa
smrtnim ishodom od AKS-a, kao zavisnom varijablom,
koris¢ena je logisti¢ka regresiona analiza — univarijan-
tna i multivarijantna. U radu su prikazani unakrsni od-
nosi (UO) i 95-procentni intervali poverenja sa donjom
i gornjom granicom (95% IP) kod logisti¢kih modela.
Valjanost modela je ispitivana pomoc¢u Nagelkerke R
Squared. Verovatnoca p < 0,05 je uzeta kao minimalni
nivo statistiCke znacajnosti.

Svi podaci su obradeni u SPSS 20.0 (IBM Corp. Rele-
ased 2011. IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.) softverskom paketu i R 3.4.2 (R
Core Team 2017. R: A language and environment for sta-
tistical computing. R Foundation for Statistical Compu-
ting, Vienna, Austria) softverskom paketu.

years, || — patients between the age of 65 and 74 years,
and Ill - patients aged 75 years and above. The following
anthropometric characteristics were observed: height,
weight, and body mass index (BMI). The following biolo-
gical markers were taken into account: the glucose level,
the hemoglobin level, the creatine kinase (Max CK) level,
and the level of troponin I. As far as pharmacotherapy is
concerned, the following were observed: acetylsalicylic
acid, nitrates, inotropes, heparin, low molecular weight
heparin (LMWH), beta blockers, angiotensin-converting
enzyme inhibitors (ACEI), clopidogrel, and statins. As far
as the risk factors are concerned, the following variables
were considered: smoking status, hyperlipoproteinemia
(HLP), hypertension (hypertensio arterialis — HTA), diabe-
tes mellitus (DM), chest pain. Of the previous and existing
conditions, the following were observed: previous acute
myocardial infarction (AMI), preexisting bypass, previous
percutaneous transluminal coronary angioplasty (PTCA),
previous cerebrovascular insult (CVI), peripheral artery
disease (PAD), pulmonary diseases, and anemias. As the
dependent variable, death form ACS was used, with two
outcomes (yes/no).

Statistical data processing methods

The data obtained in this study were analyzed using
descriptive and analytical statistical methods. The
following descriptive methods were applied: absolute
and relative numbers (n, %), measures of central ten-
dency (arithmetic mean, median), and measures of dis-
persion (standard deviation, percentiles). The following
analytical statistical methods were used: tests of diffe-
rence — parametric (t test) and non-parametric (Pear-
son’s x2 test, Fisher's exact test, the Mann-Whitney U
test). The choice of test for calculating difference de-
pended on the type of data and type of distribution.
Parametric methods were used when distribution was
normal, while non-parametric tests were used when the
distribution was not normal. Normality of distribution
was tested on the basis of descriptive parameters, with
tests of normality (the Kolmogorov-Smirnov test and
the Shapiro-Wilk test) and with graphical tests (histo-
gram, box plot, Q-Q plot). Logistic regression analysis
(univariate and multivariate) was used for analyzing
the association between independent variables (age,
smoking, BMI, HTA, pulmonary disease, Killip class, glu-
cose, Hgb, acetylsalicylic acid, beta blockers, ACEI, and
statins) and the death outcome resulting from ACS, as
the dependent variable. The study presents cross-se-
ction relationships and 95% confidence intervals, with
lower and upper bounds (95% CP) in logistic models.
The validity of the model was tested with the Nagel-
kerke R Squared. The probability value of p < 0.05 was
taken as the minimal level of statistical significance.
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REZULTATI

Ukupan uzorak u nasem istrazivanju bio je sastavljen
od 288 (75%) muskaraca i 96 (25%) zena. Prosec¢na sta-
rost pacijenata iznosila je 65,8 £ 12,1 godina, pri ¢emu
je najmladi pacijent imao 29 godina, a najstariji 95 go-
dina. Sociodemografske karakteristike pacijenata, u
odnosu na smrtni ishod, prikazane su u Tabeli 1.
Prose¢na starost umrlih pacijenata iznosila je
72,9 + 9,8 godina, dok je starost pacijenata koji nisu
umrli iznosila 65,0 £ 12,0 godina, i ova razlika je sta-
tisticki znacajna (p < 0,001). Na osnovu distribucije pa-
cijenata po starosnim grupama (Tabela 1), evidentno
je da su najstariji pacijenti bili najugrozeniji, odnosno
sa najvedim procentom smrtnog ishoda. Za razliku od

Tabela 1. Sociodemografske karakteristike pacijenata u odnosu na smrt od
AKS-a

N

< 65 godina /< 65 years 157
Starost / Age 65 — 74 godine / 65 — 74 years 112

75+ godina / 75+ years 74

Muski / Male 260
Pol / Sex ,

Lenski / Female 83
Tip naselja/ Typeof ~ Gradsko/prigradsko / Urban/suburban 159
settlement Seosko / Rural 184

*Pirsonov y’ test

AKS — akutni koronarni sindrom

Tabela 2. Antropometrijski podaci i vrednost arterijskog krvnog pritiska
pacijenata u odnosu na smrtni ishod od AKS-a

All data were processed with the SPSS 20.0 (IBM
Corp. Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY: IBM Corp.) software and the
R 3.4.2 (R Core Team 2017. R: A language and environ-
ment for statistical computing. R Foundation for Statis-
tical Computing, Vienna, Austria) software.

RESULTS

The total sample in our study was composed of 288
(75%) men and 96 (25%) women. The average age of
the patients was 65.8 + 12.1 years, with the youngest
patient aged 29 and the oldest aged 95 years. The soci-
odemographic characteristics of the patients, in relati-
on to the lethal outcome, are presented Table 1.

Table 1. Patient sociodemographic characteristics, in relation to death from
ACS

Smrtni ishod / Death outcome

Ne/No Da/ Yes P V;T,:';;:f i
% N %
95.7% 7 4.3%
86.8% 17 13.2% 0.001
81.3% 17 18.7%
90.3% 28 9.7%
86.5% 13 13.5% 0294
89.3% 19 10.7%
89.3% 2 10.7% 0999
*Pearson’s x° test

ACS — acute coronary syndrome

Table 2. Anthropometric data and arterial blood pressure values in patients, in
relation to the death outcome from ACS

Smrtni ishod / Death outcome

Ne/No Da/Yes P ‘:ev:';;:t/
AS/AM SD/SD AS/AM SD/SD
Visina (cm) / Height (cm) 176.7 8.4 174.6 8.6 0.1322
Tezina (kg) / Weight (kg) 79.7 10.6 75.7 11.5 0.025?
BMI (kg/m?) / BMI (kg/m?) 254 2.2 24.7 24 0.056
TAs¢ | TAs 134.9 25.7 119 31.0 <0.001°
TAd“ | TAd" 82.7 13.0 70.4 14.8 <0.001°
% N %
PoviSen pritisak na prijemu? / Elevated blood pressure at admission’ 135 10 6.2 0.025

*t test za nezavisne uzorke; "Pirsonov y2 test; Kontinuirani numericki podaci dobijeni merenjem
sistolnog i dijastolnog krvnog pritiska prilikom prijema pacijenata sa AKS-om u bolnicu; Vrednosti
arterijskog krvnog pritiska > 140/90 mmHg izmerene prilikom prijema pacijenata sa AKS-om u bolnicu
AKS — akutni koronarni sindrom

BMI —indeks telesne mase (engl. body mass index)

AS —aritmeticka sredina

SD — standardna devijacija

TAs — sistolni krvni pritisak (tensio arterialis systolis)

TAd - dijastolni krvni pritisak (tensio arterialis dyastolis)

? Independent-samples t-test; * Pearson's y2 test; Continuous numerical data obtained by measuring
systolic and diastolic blood pressure at hospital admission in patients with ACS; ¢ Arterial blood pressure
values = 140/90 mmHg measured at hospital admission in patients with ACS

ACS — acute coronary syndrome

BMI - body mass index

AM — arithmetic mean

SD - standard deviation

TAs — systolic blood pressure (tensio arterialis systolis)

TAd - diastolic blood pressure (tensio arterialis dyastolis)
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starosti, nije bilo znadajne razlike po pitanju mortalite-
ta medu polovima, a kada je u pitanju tip naselja, dis-
tribucija po mortalitetu je bila identi¢na i u gradskom/
prigradskom i u seoskom tipu naselja.

U Tabeli 2, prikazani su antropometrijski podaci i
vrednosti arterijskog krvnog pritiska pacijenata, u od-
nosu na smrtniishod od AKS-a.

Na osnovu vrednosti prikazanih u Tabeli 2, eviden-
tno je da su pacijenti u obe grupe bili slicne konstituci-
je, te da su pacijenti koji su umrli imali ¢ak i neSto ma-
nju telesnu tezinu. Nasuprot ovome, vrednosti krvnog
pritiska bile su znacajno nize kod pacijenata koji su
imali smrtniishod.

U Tabeli 3, prikazana je distribucija faktora rizika
pacijenata, u odnosu na umiranje od akutnog koronar-
nog sindroma.

Na osnovu pusackog statusa, utvrdeno je da su pu-
$aci umirali u znacajno manjem procentu. Ipak, treba
napomenuti da ne postoji podatak o broju bivsih pu-
$aca, koji je znacajan u ovoj populaciji. Pacijenti koji su
prethodno imali bol u grudima su takode umirali u ma-
njem procentu, ali ova razlika nije bila statisticki znacaj-
na. Distribucija smrtnog ishoda u odnosu na HLP, HTA
i DM je vrlo sli¢na i ona je bez statisticke znacajnosti.

Tabela 3. Faktori rizika pacijenata u odnosu na umiranje od AKS-a

The average age of the deceased patients was 72.9
+ 9.8 years, while the age of the surviving patients
was 65.0 £ 12.0 years, and this difference is statisti-
cally significant (p < 0.001). Based on the distribution
of patients by age groups (Table 1), it is evident that
the oldest patients were most at risk, i.e., they had the
highest percentage of lethal outcome. As opposed to
age, there was no significant difference in mortality be-
tween the sexes. In relation to the type of settlement,
the distribution in relation to mortality was identical in
both the urban/suburban and rural type of settlement.

Table 2 presents patient anthropometric data and
values of arterial blood pressure, in relation to mortal-
ity from ACS.

Based on the values presented in Table 2, it is evident
that the patients of both groups were of similar physical
build, and that the deceased patients even had a some-
what lower body weight. On the other hand, blood pres-
sure values were significantly lower in patients who died.

Table 3 presents the distribution of risk factors in
patients, in relation to mortality from acute coronary
syndrome.

As far as smoking status is concerned, it was deter-
mined that the percentage of smokers who died was

Table 3. Risk factors in patients, in relation to death from ACS

Smrtni ishod / Death outcome

Ne/No Da/ Yes P vrednos*t 4
pvalue
N % N %
Ne / No 225 86.5% 35 13.5%
Pusenje / Smoking 0.031
Da/Yes 90 94.7% 5 5.3%
Ne / No 263 88.0% 36 12.0%
Bol u grudima / Chest pain 0.1
Da/Yes 79 94.0% 5 6.0%
Ne / No 147 90.7% 15 9.3%
HLP / HLP 0.442
Da/Yes 196 88.3% 26 11.7%
Ne / No 65 90.3% 7 9.7%
HTA / HTA 0.765
Da/Yes 277 89.1% 34 10.9%
Ne / No 242 90.0% 27 10.0%
DM /DM 0.535
Da/Yes 101 87.8% 14 12.2%
*Pirsonov y” test *Pearson’s X’ test
AKS — akutni koronarni sindrom ACS — acute coronary Syndrome
HLP — hiperlipoproteinemija HLP — hyperlipoproteinemia
HITA = poviSeni krvni prtisak (hypertensio arterials) HTA — elevated blood pressure (hypertensio arterialis)
DM — diabetes mellitus . .
DM — diabetes mellitus
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Tabela 4. Laboratorijski parametri pacijenata u odnosu na smrtni ishod od
AKS-a

AS/AM SD/SD

Ne / No 7.8 3.8
Glukoza / Glucose

Da/Yes 11.9 7.0

Ne / No 137.1 219
Hgb / Hgb

Da/Yes 124.2 28.6

Ne / No 761.1 936.3
Max CK / Max CK

Da /Yes 766.8 646.2

Ne / No 1,624.4 4,265.8
Troponin |/ Troponin |

Da/Yes 1,164.2 3,940.1

*t test za nezavisne uzorke; *Man-Vitnijev U test

AKS — akutni koronarni sindrom

Hgb — hemoglobin

Max CK — maksimalna vrednost kreatin kinaze (engl. creatine kinase)

U Tabeli 4, prikazana je deskriptivna statistika labo-
ratorijskih parametara pacijenata, u odnosu na smrtni
ishod od AKS-a.

Prose¢na vrednost glukoze je bila znacajno veca
kod pacijenata koji su imali smrtni ishod. Nasuprot
tome, pacijenti sa smrtnim ishodom imali su znacajno
nize vrednosti hemoglobina. Medijana maksimalne
vrednosti kreatin kinaze (Max CK) bila je ve¢a kod paci-
jenata sa smrtnim ishodom, iako su prose¢ne vrednosti
bile vrlo sli¢ne. Ipak, varijabilnost je bila dovoljno velika
da nije bilo moguce potvrditi znacajnost razlike. Isto je
bilo i sa troponinom |, gde su medijane bile vrlo sli¢ne
(prose¢na vrednost je bila ekstremno velika zbog poje-
dinih ekstremnih vrednosti).

Distribucija anamnestickih podatka o prethodnim
i sadasnjim bolestima pacijenata, u odnosu na smrtni
ishod od akutnog koronarnog sindroma, prikazana je
u Tabeli 5.

Procenat pacijenata sa smrtnim ishodom se nije
znacajno razlikovao u odnosu na prethodne i sadasnje
bolesti. Naime, pacijenti sa prethodnim akutnim in-
farktom miokarda i aortokoronarnim bajpasom, kao i
prethodnim cerebrovaskularnim insultom, imali su vrlo
slican, odnosno gotovo identi¢an procenat smrtnog is-
hoda. Prethodnu PTCA kao i perifernu arterijsku bolest
imalo je samo dva pacijenta, pa je razlika u procentima
irelevantna. Pacijenti kod kojih su evidentirane bolesti
pluca imali su dosta veci procenat smrtnog ishoda u
odnosu na one koji su bili bez bolesti pluca, ali se radi
o malom broju pacijenata, pa je i ocekivan izostanak
statisticke znacajnosti.

Smrtni ishod / Death outcome

Table 4. Patient laboratory parameters, in relation to death from ACS

p vrednost” /
Med / Med P25/P25 P75/P75 p value’
66 57 83
<0.001°
102 74 15.1
1410 1270 1515
0.022°
1300 1110 145.0
336.0 1110 1,0100
0.309°
7355 162.0 1,165.0
18.5 20 797.0
0.751°
15.0 35 455

?Independent-samples t-test;*Mann-Whitney U test
ACS — acute coronary syndrome

Hgb — hemoglobin

Max CK — maximum creatine kinase

significantly smaller. However, it should be noted that
data on the number of former smokers were not avail-
able, which is significant for this population. Patients
who had previously experienced chest pain also had
a smaller percentage of mortality, however, this differ-
ence was not statistically significant. The distribution
of the death outcome in relation to HLP, HTA, and DM is
very similar and is without statistical significance.

Table 4 presents descriptive statistics for patient lab-
oratory parameters, in relation to mortality from ACS.

The average glucose level was significantly higherin
patients who had a death outcome. On the other hand,
patients with a lethal outcome had significantly lower
levels of hemoglobin. The median maximum CK (Max
CK) value was higher in patients with a lethal outcome,
although the average values were very similar. Never-
theless, the variability was large enough to make it im-
possible to confirm the significance of the difference.
The same happened with troponin I, where the median
values were also very similar. (The average value was
extremely large due to individual extreme values).

The distribution of anamnestic data on previous
and existing patient diseases, in relation to the death
outcome resulting from acute coronary syndrome, is
presented in Table 5.

The percentage of patients with the death out-
come did not significantly differ in relation to previous
and existing diseases. Namely, patients with previous
acute myocardial infarction and aortocoronary bypass,
as well as patients with previous cerebrovascular insult
had a very similar, i.e., almost identical percentage of
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Tabela 5. Prethodne i sadasnje bolesti pacijenata u odnosu na smrtni ishod od
AKS-a

Ne /No
Prethodni AIM / Previous AMI

Da/Yes
Prethodni aortokoronarni bajpas / Ne/No
Previous aortocoronary bypass Da/Yes

Ne /No
Prethodni PTCA / Previous PTCA

Da/Yes

Ne /No
Prethodni CVI/ Previous CVI

Da/Yes

Ne /No
Periferna bolest arterija / Peripheral artery disease

Da/Yes

Ne/No
Bolesti pluca / Pulmonary diseases

Da/Yes

Ne /No
Anemija / Anemia

Da/Yes

*Pirsonov y’test; °FiSerov test tacne verovatnoce

AKS — akutni koronarni sindrom

AIM — akutni infarkt miokarda

PTCA - perkutana transluminalna koronarna angioplastika (engl. percutaneous transluminal coronary
angioplasty)

CVI - cerebrovaskulami insult

Karakteristike pacijenata sa akutnim koronarnim
sindromom, u odnosu na smrtni ishod, prikazane su u
Tabeli 6.

Najvedi broj pacijenata dovezen je u zdravstvenu
ustanovu od strane sluzbe za hitnu medicinsku pomo¢,
dok su u daleko manjem broju pacijenti dosli samoi-
nicijativno. Ostali nacini dolaska u zdravstvenu usta-
novu su bili u znatno manjem broju. Smrtnost je bila
najveca kod NSTEMI i STEMI tipova infarkta, dok su ne-
stabilna AP i IM sa blokom leve grane bili bez smrtnih
ishoda. Pacijenti sa razli¢itim lokalizacijama infarkta se
nisu znacajno razlikovali po smrtnom ishodu. Ono $to
je ocekivano, pacijenti sa visim stepenom Killip klasifi-
kacije imali su u ve¢em procentu smrtni ishod, i ovaj
trend je statisticki znacajan. Kada je re¢ o komplika-
cijama tokom hospitalizacije, poremecaj ritma je bio
prisutan kod dva pacijenta, a postinfarktna angina,
mehanicke komplikacije i reinfarkt se nisu javili u ispi-
tivanom uzorku pacijenata. Gotovo svi pacijenti koji su
zahtevali kardiopulmonalnu reanimaciju su umrli, i ova
razlika je statisticki znacajna.

Table 5. Previous and existing diseases in patients, in relation to the death
outcome from ACS

Smrtni ishod / Death outcome

Ne/No Da/ Yes P vrednos} /
p value
N % N %

292 89.8% 33 10.2%
0.383?

49 86.0% 8 14.0%

308 89.3% 37 10.7%
1.000°

34 89.5% 4 10.5%

340 89.2% 4 10.8%
1.000°

2 100.0% 0 0.0%

337 89.4% 40 10.6%
0.549

6 85.7% 1 14.3%

341 89.3% 41 10.7%
1.000°

2 100.0% 0 0.0%

335 89.8% 38 10.2%
0.102°

8 72.7% 3 27.3%

331 89.2% 40 10.8%
1.000°

12 92.3% 1 7.7%

“Pearson’s y’ test; °Fisher’s exact test

ACS — acute coronary syndrome

AMI - acute myocardial infarction

PTCA — percutaneous transluminal coronary angioplasty
CVI - cerebrovascular insult

the death outcome. Previous PTCA and peripheral ar-
tery disease were present in only two patients, render-
ing the difference in percentage irrelevant. Patients in
whom pulmonary diseases were recorded had a much
higher percentage of lethal outcome, as compared to
those without lung disease, however, the number of
patients in question was small, which is why statistical
significance was not recorded, as could be expected.

The characteristics of patients with acute coronary
syndrome, in relation to the death outcome, are pre-
sented in Table 6.

The greatest number of patients was brought to
hospital by emergency services, while a far smaller
number of patients came in on their own. Other modes
of arrival to hospital were significantly rarer. Mortality
was the highest in NSTEMI and STEMI type of myocar-
dial infarction, while unstable AP and Ml with left bun-
dle branch block did not result in death. Patients with
different localizations of myocardial infarction did not
differ significantly with regards to the death outcome.
As expected, patients with a higher Killip class had a
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Tabela 6. Karakteristike pacijenata sa AKS-om u odnosu na smrtni ishod

Table 6. Characteristics of patients with ACS, in relation to the death outcome

Smrtni ishod / Death outcome

Ne/No Ne/No L
value®
N % N % ¢
Samoinicijativno / Of their own accord 38 92.7% 3 7.3%
Upucen iz doma zdravlja / Referred from the community health care center 1 100.0% 0 0.0%
Dolazak / Arrival to hospital ~ Sluzbom hitne pomoci / Brought in by emergency services 243 89.7% 28 10.3% 0.734
|z druge zdravstvene ustanove / Transferred from another hospital 15 100.0% 0 0.0%
Prebacen sa drugog odeljenja / Transferred from another department 6 100.0% 0 0.0%
STEMI 167 88.8% 21 11.2%
NSTEMI 119 85.6% 20 144%
ST elevacija / ST elevation 0.008"
IM sa blokom leve grane / Mi with left bundle branch block 2 100.0% 0 0.0%
Nestabilna angina pektoris / Unstable angina pectoris 55 100.0% 0 0.0%
Prednji / Anterior 46 86.8% 13.2%
Lokalizacija / Localization Zadnje-donji / Posteroinferior 107 90.7% M 9.3% 0.457°
Neoznaceni / Unspecified 49 84.5% 9 15.5%
1 147 94.2% 9 5.8%
2 40 81.6% 9 18.4%
Killip* / Killip* 0.001¢
3 10 76.9% 3 23.1%
4 0 0.0% 1T 100.0%
Poremeéaj ritma /Rhythm Ne / No 340 89.5% 40 10.5% 1,000°
disruption Da/Yes 2 1000% 0 0.0% '
Kardiopulm. reanimacija Ne / No 341 93.2% 25 6.8%
| Cardiopulmonary <0.001°
resuscitation Da/Yes 1 6.3% 15 93.8%

*Pirsonov y? test; °Fiserov test tacne verovatnoce; ? — kvadratni test za trend

*Klasifikacija srcane insuficijencije u AIM prema Killip-u: 1 — bez znakova srcane slabosti; 2 — plucna
kongestija, S3 galop, povisen jugularni venski pritisak; 3 — plu¢ni edem; 4 — kardiogeni Sok

AKS — akutni koronarni sindrom

STEMI — akutni infarkt miokarda sa elevacijom ST segmenta (eng|. ST-elevation myocardial infarction)
NSTEMI — akutni infarkt miokarda bez elevacije ST segmenta (engl. non-ST-elevation myocardial
infarction)

Distribucija pacijenata, sa farmakoterapijom koju
su primali tokom hospitalizacije, u odnosu na smrtni
ishod, prikazana je u Tabeli 7.

Postojala je znacajno manja smrtnost pacijenata
koji su koristili acetilsalicilnu kiselinu u odnosu na one
koji nisu pili ovaj lek. Svi pacijenti koji su bili na inotro-
pima su imali smrtni ishod, ali se i radi o teZzim pacijen-
tima kojima su ovi lekovi bili indikovani. Pacijenti koji-
ma su ordinirani beta blokatori, ACE inhibitori i statini
su imali statisti¢ki znacajno nizi procenat smrtnosti, u
odnosu na pacijente koji nisu uzimali ove lekove. Nije
bilo statisti¢ki znacajne razlike u vezi sa ostalim terapij-
skim modalitetima, u odnosu na smrtni ishod. Nijedan
pacijent nije imao urgentnu bajpas hirurgiju, urgentnu
PTCA ili urgentni pejsmejker.

*Pearson’s x? test; Fisher’s exact test; x*— Chi square for trend

*Classification of heart failure in AMI according to the Killip classification: T— no evidence of heart
failure; 2 — pulmonary congestion, S3 gallop, elevated jugular venous pressure; 3 — pulmonary
edema; 4 — cardiogenic shock

ACS — acute coronary syndrome

STEMI — ST-elevation myocardial infarction

NSTEMI — non-ST-elevation myocardial infarction

MI — myocardial infarction

higher percentage of mortality, and this trend is statis-
tically significant. As far as complications during hos-
pitalization are concerned, arrythmia occurred in two
patients, while postinfarct angina, mechanical compli-
cations, and reinfarction did not occur in the examined
patient sample. Almost all patients who required car-
diopulmonary resuscitation died, and this difference is
statistically significant.

The distribution of patients with pharmacotherapy,
in relation to the death outcome, is presented in Table 7.

The mortality of patients who took acetylsalicylic
acid was significantly lower as compared to patients
who did not take this medicine. All patients who were
given inotropes died. However, these were severe cas-
es where this medication was indicated. Patients who
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Tabela 7. Farmakoterapija koju su pacijenti primali tokom hospitalizacije u
odnosu na smrtniishod od AKS-a

N
Ne / No 16
Acetil-salicilna kiselina / Acetylsalicylic acid
Da/Yes 326
Ne /No 312
Nitrati / Nitrates
Da/Yes 30
Ne / No 342
Inotropi / Inotropes
Da/Yes 0
Ne / No 340
Heparin / Heparin
Da/Yes 2
Ne / No 79
LMWH-i / LMWHs
Da/Yes 263
Ne /No 143
Beta blokatori / Beta blockers
Da/Yes 199
Ne / No 86
ACEI / ACEI
Da/Yes 256
Klopidogrel / Clopidogrel Ne/No e
opidogrel / Clopidogre
PIaog pIaog Da/Yes 226
Ne / No 33
Statini / Statins
Da/Yes 309

3Pirsonov ? test; °Fiserov test tacne verovatnoce

AKS — akutni koronarni sindrom

LMWH —niskomolekularni heparin (engl. low molecular weight heparin)

ACEl - inhibitori angiotenzin konvertujuceg enzima (engl. angiotensin-converting enzyme
inhibitors)

U Tabeli 8, prikazani su univarijantni i multivarijan-
tni modeli logisticke regresije, sa smrtnim ishodom kao
zavisnom varijablom.

Modelovanje je radeno u nekoliko koraka. Prvo je
uraden univarijantni model sa svim prediktorima koji
suimali p vrednost manju od 0,1 u univarijantnim ana-
lizama, i za koje je bilo logi¢no da budu dalje modelo-
vani. Problem nedostajuc¢ih podataka kod Killip klasi-
fikacije (43%), glukoze (11,7%) i hemoglobina (7,8%),
prevaziden je tako Sto date varijable nisu usle u mul-
tivarijantni model. Naime, uklju¢ivanjem ovih varijabli
bi se napravio problem prevelikog broja nedostajucih
podataka, ¢ime model bi model postao nevalidan. Glu-
koza i hemoglobin mogu varirati (glukoza na dnevnom
nivou), pa su ove vrednosti u startu isklju¢ene. Time je
finalni multivarijantni model bio sa 10% nedostajucih
podataka.

Na osnovu rezultata univarijantne analize, starost,
Killip klasa, glukoza i hemoglobin, predstavljaju zna-
¢ajne prediktore smrtnog ishoda. U multivarijantnom
modelu (bez navedenih parametara, koji znacajno

Ne / No

Table 7. Pharmacotherapy which the patients received during hospitalization,
in relation to death outcome from ACS

Smrtni ishod / Death outcome

Ne/ Hl Il
% N %
61.5% 10 38.5% Sy~
<V
91.3% 31 8.7%
89.7% 36 10.3% 04030
85.7% 5 14.3% '
91.7% 31 8.3% 00010
<.
0.0% 10 100.0%
89.2% 4 10.8% 000
100.0% 0 0.0% '
84.9% 14 15.1% 0119°
90.7% 27 9.3% '
84.1% 27 15.9% 0003
93.4% 14 6.6% '
78.9% 3 21.1% 0001
<. a
93.4% 18 6.6%
88.5% 15 11.5% —
89.7% 26 10.3% '
64.7% 18 35.3%
<0.001°
93.1% 3 6.9%

“Pearson’s * test; *Fisher’s exact test

ACS — acute coronary syndrome

LMWH — low molecular weight heparin

ACEl —angiotensin-converting enzyme inhibitors

were prescribed beta blockers, ACE inhibitors, and
statins had a statistically significantly lower percentage
of mortality, as compared to patients who did not re-
ceive this medication. There was no statistically signif-
icant difference regarding other treatment modalities,
in relation to the death outcome. None of the patients
had emergency bypass surgery, emergency PTCA, or
emergency pacemaker implantation.

Table 8 shows univariate and multivariate models
of logistic regression, with the death outcome as the
dependent variable.

Modeling was performed in several steps. The uni-
variate model was designed first, with all the predictors
whose p values was less than 0.1 in univariate analyses,
and for whom it was logical that they should be mod-
eled further. The problem of missing data in the Killip
classification (43%), glucose levels (11.7%), and hemo-
globin values (7.8%) was overcome by not entering
these variables into the multivariate model. Namely,
introducing these variables would create the problem
of too many missing data, rendering the model invalid.
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Tabela 8. Univarijantni i multivarijantni modeli logisticke regresije sa smrtnim
ishodom kao zavisnom varijablom

Table 8. Univariate and multivariate logistic regression models with death
outcome as a dependent variable

Prediktori / Predictors
Starost / Age
< 65 godina /< 65 years
65 — 74 godina /65 — 74 years
75+ godina / 75+ years
Pusenje / Smoking
BMI/ BMI
<25
25-29.9
30+
HTA (prijem) / HTA (at admission)
Bolesti pluca / Pulmonary diseases
Killip
1
2
3+4
Glukoza / Glucose
Hgb / Hgb
Acetilsalicilna kiselina / Acetylsalicylic acid

Beta blokatori / Beta blockers

Univariate

OR (95%IP)/ OR (95% Cl)

1
3.40(1.36- 8.48)
5.15(2.05-12.96)
0.37(0.14-0.94)

1
0.68 (0.35-1.32)
0.67 (0.08 - 5.56)
0.42(0.12-0.91)
3.31(0.84-12.99)

1
3.67(1.37-9.87)
6.53(1.71-24.97)
1.15(1.07 -1.23)
0.98 (0.96-0.99)
0.15(0.06 - 0.36)
0.37(0.19-0.74)

ACEl | ACEI
Statini / Statins

0.26 (0.13-0.51)
0.14(0.07-0.28)

OR - odnos verovatnoce (engl. odds ratio)

IP — interval poverenja

BMI - indeks telesne mase (engl. body mass index)

HTA — poviseni krvni pritisak (hypertensio arterialis)

Hgb — hemoglobin

ACEl - inhibitori angiotenzin konvertujuceg enzima (engl. angiotensin-converting enzyme inhibitors)

smanjuju uzorak), znacajni prediktori su: starost, ACE

inhibitori i statini. Objasnjena varijabilnost modela
(Nagelkerke R Squared) iznosi 0,215.

DISKUSUJA

Ovim radom je ispitivana povezanost izmedu demo-
grafsko-antropometrijskih varijabli, faktora rizika, pri-
sustva komorbiditeta, primenjene farmakoterapije i
smrtnog ishoda od AKS-a, kod korisnika zdravstvene
zastite OpSste bolnice u Valjevu, kao i njihove razlike. Na
osnovu dobijenih rezultata, utvrdeno je da postoji po-
vezanost izmedu odredenih starosnih grupa i smrtnog

Analiza / Analysis
Multivariate
pvrednost’/ pvalue”  OR(95%IP)/ OR (95%Cl)  p vrednost’/ p value’
1
0.009 3.43(1.18-9.90) 0.023
<0.001 433(1.15-12.91) 0.008
0.037 0.54(0.17-1.77) 031
0.260
0.715
0.028 0.56(0.24-1.33) 0.190
0.087 2.23(0.40-12.35) 0.358
0.010
0.006
<0.001
0.004
<0.001 0.92(0.22-3.81) 0.912
0.004 0.54(0.24-1.19) 0.125
<0.001 0.44(0.19-1.03) 0.057
<0.001 0.33(0.12-0.91) 0.033

OR — odds ratio

(I - confidence interval

BMI —body mass index

HTA — elevated blood pressure (hypertensio arterialis)
Hgb — hemoglobin

ACEI —angiotensin-converting enzyme inhibitors

Glucose and hemoglobin levels may vary (glucose may
vary on a daily basis), which is why these values were
excluded at the very beginning. Thereby, the final mul-
tivariate model was lacking 10% of the data.

Based on the results of univariate analysis, age,
Killip class, glucose and hemoglobin levels are signif-
icant predictors of the death outcome. In the multi-
variate model (without the above stated parameters,
which significantly reduce the sample), the significant
predictors are age, ACE inhibitors, and statins. The de-
scribed variability of the model (Nagelkerke R Squared)
is 0.215.
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ishoda od AKS-a, odnosno da procenat korisnika sa
smrtnim ishodom raste sa staro$¢u, pa je i udeo umrlih
najveci u najstarijoj dobnoj grupi (> 75 godina). Prema
podacima iz literature, pacijenti starijeg zivotnog doba
sa AKS-om imaju losije bolnic¢ke ishode u odnosu na
mlade pacijente. ViSe je razloga za to: smanjen preo-
stali kapacitet organizma uslovljen starenjem kao fizi-
oloskim procesom, prisustvo vise pridruzenih bolesti,
CeSca atipi¢na prezentacija bolesti, kao i nemogu¢nost
primene svih farmakoterapijskih modela. Razlike u
zbrinjavanju starijih pacijenata sa AKS-om, odnosno
razlike u izboru terapije, najcesce se ogledaju u tome
sto se stariji pacijenti rede podvrgavaju reperfuzionim
terapijama - trombolizi i primarnoj perkutanoj koro-
narnoj intervenciji, i u manjem procentu im se prepi-
suju lekovi za sekundarnu prevenciju, nakon otpusta iz
bolnice, u odnosu na pacijente mladeg uzrasnog doba
[25]. Kohortna studija, koja je sprovedena na uzorku od
10.253 pacijenata sa AKS-om, iz 25 evropskih zemalja,
potvrduje da je starost znacajan prediktor povecane
bolni¢ke smrtnosti od AKS-a. Udeo pacijenata koji su
podvrgnuti koronarografiji je bila u obrnutoj korelaciji
u odnosu na povecanje starosnog doba, tj. kod samo
13% pacijenata starosti > 85 godina je primenjena ova
dijagnosticka procedura [26].

U nasem istrazivanju, grupi pacijenata sa AKS-om
koji su imali smrtni ishod, pripadali su i pacijenti koji su
imali nesto niZe vrednosti telesne tezine (p = 0,056). Ono
$to je vazno naglasiti je da su podaci o telesnoj tezini
dobijeni anamnesti¢kim putem, pa treba uzeti u obzir i
subjektivnost ispitanika prilikom davanja odgovora. Po-
stoji mogu¢nost da bi se dobili nesto drugacdiji rezultati
da su antropometrijski podaci obezbedeni merenjem.

U studiji, koja je obuhvatila 8.680 azijskih paci-
jenata razlicite etni¢ke pripadnosti sa akutnim infar-
ktom miokarda, u periodu od 2011. do 2021. godine,
analizirane su ishodne varijable na mese¢nom nivou:
kardiovaskularni mortalitet, mortalitet svih uzroka, po-
novne hospitalizacije, razvoj kardiogenog 3oka, razvoj
srcane insuficijencije, te pojava mozdanog udara, kod
pacijenata bez standardnih promenljivih faktora rizika,
u odnosu na one koji su ih imali. Neocekivano, medu
pacijentima bez modifikujucih faktora rizika (pusenje,
hipertenzija, hiperholesterolemija i DM), bile su vece
stope kardiovaskularnog mortaliteta, kardiogenog
Soka, kao i veca smrtnost od svih uzroka, u petogodis-
njem periodu nakon akutnog infarkta miokarda. Iden-
tifikovanje ove neuobicajeno rizicne grupe pacijenata
zahteva posebnu paznju u pristupu njihovom lecenju,
narocito zato 5to se radi o osobama mladeg zZivotnog
doba [27].

Pacijenti sa AKS-om, kojima su, prilikom prijema
u Opstu bolnici Valjevo, izmerene nize vrednosti ar-

DISCUSSION

This study analyzes the association between demo-
graphic and anthropometric variables, risk factors, the
presence of comorbidities, and the applied pharmacot-
herapy with the lethal outcome resulting from ACS, in
patients treated at the General Hospital in Valjevo, as
well as their differences. Based on the results obtained,
an association was determined between certain age
groups and the lethal outcome resulting from ACS, i.e.,
it was established that the percentage of patients with
the lethal outcome rose with age, which is why the per-
centage of deceased patients is the highest in the oldest
age group (> 75 years). According to data found in lite-
rature, older patients with ACS have less favorable hos-
pital outcomes as compared to younger patients. There
is @ number of reasons for this: decreased remaining
capacity of the body resulting from ageing as a physio-
logical process, the presence of multiple comorbidities,
more frequent atypical presentation of the disease, as
well as limitations in the application of all pharmacot-
herapeutic models. The differences in treating older pa-
tients with ACS, i.e., the differences in the selection of
therapy, are most commonly reflected in the fact that
older patients less frequently undergo reperfusion the-
rapies — thrombolysis and primary percutaneous coro-
nary intervention, and in the fact that these patients are
less frequently prescribed drugs for secondary preventi-
on, after they are dismissed from hospital, as compared
to younger patients [25]. A cohort study carried out on
a sample of 10,253 patients with ACS, from 25 European
countries, confirms that old age is a significant predictor
of increased inhospital mortality resulting from ACS.
The percentage of patients undergoing coronarograp-
hy was in inverse correlation with the increase in age,
i.e., this diagnostic procedure was applied in only 13%
of patients aged > 85 [26].

In our study, patients with somewhat lower values
of body weight (p = 0.056) belonged to the group of
patients with ACS with a lethal outcome. It isimportant
to stress that the data on body weight were obtained
through anamnesis, which is why the subjectivity of
the patients in their responses should be taken into
consideration. There is a possibility that somewhat dif-
ferent information would have been obtained had an-
thropometric data been obtained with measurement.

A study, which included 8,680 multiethnic Asian
patients with acute myocardial infarction, in the pe-
riod between 2011 and 2021, analyzed the following
outcome variables on a monthly basis - cardiovascular
mortality, all-cause mortality, repeated hospitalization,
development of cardiogenic shock, development of
cardiac insufficiency, the occurrence of stroke, in pa-
tients without standard variable risk factors, as com-
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terijskog krvnog pritiska, statisti¢ki su znacajno vise
umirali od onih koji su imali nesto viSe vrednosti. Nize
vrednosti arterijskog krvnog pritiska prilikom prijema
su uglavnom u korelaciji sa tezom klinickom slikom
pacijenata sa AKS-om i neretko su manifestacija ulaska
pacijenta u kardiogeni $ok, Sto sledstveno vodi loSijem
zdravstvenom ishodu. Muat i saradnici [28] su pratili
vrednosti sistolnog arterijskog pritiska izmerenih u pr-
vih 48 sati nakon prijema, kod pacijenata sa akutnim
infarktom miokarda starijih od 75 godina. Pacijenti ko-
jima je izmeren sistolni pritisak < 125 mmHg imali su
dva puta vedi rizik od kardiovaskularnog mortaliteta u
periodu od jedne godine nakon AlM-a.

Sagledavanjem samo pusackog statusa utvrde-
no je da su pusaci u zna¢ajno manjem procentu imali
smrtni ishod. Ovaj paradoks se moze objasniti ¢injeni-
com da medu pacijentima koji su dali podatak da ne
puse nedostaju informacije o tome da li su u proslosti
ili nedavno bili pusaci, i ukoliko jesu, vremenski koli-
ko dugo i koji broj cigareta su pusili dnevno. Kreiranju
kompletne slike doprineo bi podatak o duzini pusac-
kog staza i broju popusenih cigareta dnevno, kod ak-
tuelnih pusaca. U literaturi se takode nailazi na pojam
pusackog paradoksa. Prema metaanalizi sprovedenoj
u Kini, koja je brojala 2.188 pacijenata sa akutnim infar-
ktom miokarda, uzrasta < 45 godina, nisu evidentirane
razlike u pogledu nezeljenih kardiovaskularnih ishoda
izmedu pusaca i nepusaca [29].

Kod pacijenata sa AKS-om koji su imali smrtni is-
hod, zabelezene su znacajno vece vrednosti glukoze u
odnosu na one koji su preziveli, $to je u skladu sa poda-
cima iz literature. Prema podacima prospektivne longi-
tudinalne opservacione kohortne studije, sprovedene
na uzorku od 3.576 pacijenata sa AKS-om, na podrucju
Meksickog zaliva [13], uoCeno je da je kod pacijenata
sa DM-om bio znacajno vedi bolnic¢ki mortalitet, tride-
setodnevni mortalitet i jednogodi$nji mortalitet nego
kod pacijenata bez ovog komorbiditeta. Jednogodisnji
mortalitet je bio za 13,7% veci kod pacijenata koji su
imali dijabetes. Zajednicka studija Americkog udruze-
nja za srce i Kineskog kardioloskog drustva [30], koja
je obuhvatila 63.450 pacijenata sa AKS-om, pokazala je
da je kod pacijenata sa istovremeno prisutnim dijabe-
tesom ili suspektnim dijabetesom, bio dvostruko veci
rizik od smrti bilo kog uzroka i jedan i po puta veci rizik
od velikih nezeljenih kardiovaskularnih i cerebrovasku-
larnih dogadaja.

U nasem istrazivanju, pacijentima sa AKS-om, koji
su bili u grupi onih koji su imali smrtni ishod, zabele-
Zene su znacajno nize vrednosti hemoglobina. Ovi re-
zultati su u skladu sa prospektivhom randomizovanom
kontrolisanom studijom, koja je obuhvatila 7.781 paci-
jenta sa AKS-om [31]. Kod ovih pacijenata su, prilikom

pared to those patients who had them. Unexpectedly,
amongst patients who were without modifying risk
factors (smoking, hypertension, hypercholesterolemia,
and DM), the rates of cardiovascular mortality and
cardiogenic shock were higher, as was all-cause mor-
tality, in the five-year period after acute myocardial
infarction. Identifying this unusually risky group of pa-
tients requires particular attention with respect to the
approach to their treatment, especially because of the
younger age of these patients [27].

Patients with ACS, in whom lower values of arteri-
al blood pressure were measured at admission to the
General Hospital in Valjevo, died statistically significant-
ly more frequently than those patients whose blood
pressure values where somewhat higher. Lower values
of arterial blood pressure at admission were mostly in
correlation with a more severe clinical presentation in
patients with ACS. They are often the manifestation of
cardiogenic shock in the patient, which consequently
leads to a less favorable health outcome. Mouhat et
al. [28] monitored the values of systolic arterial blood
pressure measured in the first 48 hours upon admis-
sion, in patients with acute myocardial infarction older
than 75 years. The risk of cardiovascular mortality in the
one-year follow-up period after AMI was twice higher
in patients whose systolic pressure was < 125 mmHg.

When observing only smoking status, it was de-
termined that smokers had a significantly smaller
percentage of lethal outcome. This paradox can be ex-
plained by the fact that, with regards to patients who
stated that they were non-smokers, there was a lack of
data on whether they were former smokers or recent
smokers, and if they were, how long they had smoked
and how many cigarettes they smoked a day. The data
on the length of smoking status and the number of
cigarettes smoked per day in smokers would also con-
tribute to a clearer understanding. Data found in liter-
ature also describes the concept of the smoker’s para-
dox. According to a meta-analysis carried out in China,
which included 2,188 patients with acute myocardial
infarction, aged < 45 years, differences regarding ad-
verse cardiovascular outcomes between smokers and
non-smokers were not recorded [29].

In patients with ACS who had a death outcome, sig-
nificantly higher values of blood glucose were recorded,
as compared to the survivors, which is in keeping with
data from literature. According to the data published in
a prospective longitudinal observational cohort study,
carried out on a sample of 3,576 patients with ACS, in
the Mexican Gulf area [13], significantly higher inhospi-
tal mortality, thirty-day mortality, and one-year mortal-
ity were recorded in patients with DM, as compared to
patients without this comorbidity. One-year mortality
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bolnickog lecenja, smanjene vrednosti hemoglobina
(=3 g/dL) bile nezavisno povezane sa povecanim ri-
zikom od smrtnosti, ¢ak dva i po puta u jednogodis-
njem periodu. Povezanost izmedu nizih vrednosti he-
moglobina, pogorianja ishemije miokarda i razvoja
velikih nezeljenih kardiovaskularnih dogadaja, u prvih
30 dana, kod pacijenata sa AKS-om, takode je eviden-
tirana u istrazivanju koje su sproveli Sabatin i saradnici
[32].

Posmatrano prema klasifikaciji AKS-a, smrtni ishod
je registrovan kod pacijenata sa infarktom miokarda sa
ST elevacijom (STEMI) i infarktom miokarda bez ST ele-
vacije (NSTEMI). Prospektivna studija, koja je analizirala
mortalitet 1.188 pacijenata sa infarktom miokarda sa
ST elevacijom, infarktom miokarda bez ST elevacije i
nestabilnom anginom pektoris, hospitalizovanih u Uni-
verzitetskoj bolnici Tampere u Finskoj, pokazala je da je
bolnicki mortalitet bio 9,6%, 13%i2,6% (p < 0,001) [33].

Jos jedna determinanta, kod koje je zapazena po-
vezanost sa loSim ishodom pacijenata sa AKS-om u
nasem istrazivanju, jeste Killip klasa. Naime, sa pove-
¢anjem stepena Killip klasifikacije, rastao je i mortali-
tet pacijenata sa AKS-om, pa je udeo umrlih pacije-
nata sa Killip klasom Ill iznosio 23,1%, a onih sa Killip
klasom IV iznosio je 100%. Studija koja je analizirala
podatke 26.090 pacijenata sa AKS-om, kategorizova-
nih Killip klasifikacijom, potvrdila je povezanost viseg
stepena Killip klase sa ve¢im mortalitetom pacijenata,
nakon mesec dana i nakon Sest meseci. lako su paci-
jenti sa Killip klasom II, Ill'i IV Cinili 11% uzorka, uce-
stvovali su sa ¢ak 30% smrtnih ishoda u oba posma-
trana perioda [34].

Cak 93,8% pacijenata sa AKS-om, kojima je bila
neophodna primena manuelne kardiopulmonalne re-
animacije, zavrsilo je letalno. Rec je o inicijalno teskoj
klinickoj prezentaciji pacijenata sa AKS-om, pa ovakav
rezultat nije neocekivan. Uvidom u rezultate desetogo-
di$njeg pracenja prezivljavanja pacijenata u Koreji (njih
5.918), koji su u bolnickim uslovima zahtevali primenu
kardiopulmonalne reanimacije zbog razli¢itih uzroka,
stopa prezivljavanja je bila 11,7% do otpusta, a 8% u
prvih Sest meseci [35].

Evidentna je manja smrtnost pacijenata sa AKS-
om, kojima su tokom bolnickog lecenja, od farmakote-
rapije, ordinirani: acetilsalicilna kiselina, beta blokatori,
ACE inhibitori i statini. Prema smernicama za lecenje
akutnog infarkta miokarda sa ST elevacijom Evropskog
udruzenja kardiologa [36], primena acetilsalicilne kise-
line je indikovana, ne samo akutno, kod pacijenata sa
akutnim infarktom miokarda, ve¢ i kao dugoro¢na pre-
vencija slicnih nezeljenih ishemijskih dogadaja. Kada
je re€¢ o beta blokatorima, njihova rana intravenska
primena, kod pacijenata sa akutnim infarktom miokar-

was higher by 13.7% in patients with diabetes. A joint
study of the American Heart Association and the Chi-
nese Society of Cardiology [30], which included 63,450
patients with ACS, showed that in patients who had
diabetes or suspected diabetes, the risk of death from
any cause was twice higher, while the risk of death
from major adverse cardiovascular and cerebrovascu-
lar events was one and a half times higher.

In our study, significantly lower levels of hemoglo-
bin were registered in patients with ACS who belonged
to the group with a death outcome. These results are in
keeping with a prospective randomized control study,
which included 7,781 patients with ACS [31]. In these
patients, during inhospital treatment, the decreased
levels of hemoglobin (>3 g/dL) were independently as-
sociated with an increased risk of mortality, by as much
as two and a half times, during a one-year period. The
association between lower levels of hemoglobin, the
exacerbation of myocardial ischemia, and the devel-
opment of major adverse cardiovascular events, in the
first 30 days, in patients with ACS, was also recorded in
a study by Sabatine et al. [32].

In relation to ACS classification, the death outcome
was registered in patients with myocardial infarction
with ST elevation (STEMI) and in patients with myocar-
dial infarction without ST elevation (NSTEMI). A pro-
spective study, which analyzed mortality among 1,188
patients with myocardial infarction with ST elevation,
myocardial infarction without ST elevation, and unsta-
ble angina pectoris, hospitalized at the Tampere Univer-
sity Hospital in Finland, showed that hospital mortality
was 9.6%, 13%, and 2.6%, respectively (p < 0.001) [33].

Another determinant which was observed to be as-
sociated with an adverse outcome in patients with ACS,
in our study, is the Killip class. Namely, with the increase
of the Killip class, mortality of patients with ACS also
rose, whereby the percentage of deceased patients
with Killip class Ill was 23.1%, while the percentage of
deceased patients with Killip class IV was 100%. A study
analyzing data pertaining to 26,090 patients with ACS,
categorized according to the Killip class, confirmed the
association of a higher Killip class with higher patient
mortality, after one month and after six months. Al-
though patients with Killip class I, lll, and IV made up
11% of the sample, they accounted for as much as 30%
of death outcomes in both observational periods [34].

As many as 93.8% of patients with ACS who re-
quired manual cardiopulmonary resuscitation died.
This is an initially severe clinical presentation in pa-
tients with ACS, which is why this result was not sur-
prising. Insight into the results of ten-year follow-up of
patient survival in Korea (5,918 patients), regarding pa-
tients who required inhospital cardiopulmonary resus-
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da koji su podvrgnuti fibrinolizi, smanjuje incidenciju
akutnih malignih ventrikularnih aritmija. Rana intra-
venska primena metoprolola kod pacijenata sa AlM-
om je povezana sa smanjenjem veli¢ine zone infarkta,
u perioduod 5 -7 dana (p=0,012). Na osnovu trenutno
dostupnih dokaza, kod pacijenata sa AIM-om, primenu
statina treba zapoceti Sto ranije. Meta analiza Ibane-
za i saradnika [36] je pokazala da intenzivnija terapija
statinima dovodi do veceg smanjenja rizika od smrt-
nog ishoda zbog smanjenja vrednosti LDL holesterola
(engl. low density lipoprotein cholesterol). Istrazivanje je
pokazalo da je primena ACE inhibitora u ranoj fazi, kod
pacijenata sa akutnim infarktom miokarda sa ST ele-
vacijom, povezana sa smanjenjem tridesetodnevnog
mortaliteta.

Svi pacijenti sa AKS-om, koji su primali inotrope
tokom bolni¢kog le¢enja (2,6% ukupnog uzorka), ima-
li su smrtni ishod. Ovakav rezultat se moze potkrepiti
dobro poznatom ¢injenicom da su lekovi iz ove grupe
indikovani kod najtezih pacijenata, koji u klinickoj pre-
zentaciji uglavnom vec¢ imaju znake kardiogenog Soka
i sranog popustanja. Pregled retrospektivne kohort-
ne studije [37], koja je analizirala podatke elektronske
baze o mortalitetu 200.859 pacijenata sa kardiogenim
Sokom, hospitalizovanih u jedinicama intenzivne nege
u SAD, koji su primali inotropne agense, pokazao je da
su pacijenti kojima su ordinirani inotropi imali znacaj-
no vece stope bolni¢ckog mortaliteta (24,03%), u odno-
su na one koji nisu primali ove agense (12,40%).

ZAKLJUCAK

U ovom radu je utvrdena statisti¢ki znacajna poveza-
nost izmedu razli¢itih determinanti: starosti, indeksa
telesne mase, vrednosti arterijskog krvnog pritiska,
pusenja, vrednosti glukoze i hemoglobina, Killip klase,
primenjene manuelne kardiopulmonalne reanimacije,
acetilsalicilne kiseline, beta blokatora, ACE inhibitora,
statina, te inotropnih lekova, sa smrtnim ishodom pa-
cijenata obolelih od akutnog koronarnog sindroma.
Vecéa smrtnost je zabeleZena kod pacijenata starijeg
zivotnog doba, manje telesne tezine, nepusaca, pacije-
nata sa izmerenim nizim vrednostima arterijskog krv-
nog pritiska prilikom prijema u bolnicu, pacijenata sa
visim vrednostima glukoze i nizim vrednostima hemo-
globina u krvi, pacijenata koji su imali STEMI i NSTEMI,
pacijenata sa viSim stepenom Killip klase i kod onih kod
kojih je bila neophodna primena manuelne kardiopul-
monalne reanimacije i inotropnih lekova. Sa druge stra-
ne, manja smrtnost je zabelezena medu pacijentima sa
AKS-om kojima su tokom hospitalizacije ordinirani ace-
tilsalicilna kiselina, beta blokatori, ACE inhibitori i statini.
Poznavanje i pracenje zdravstvenog stanja stanov-
nistva obolelog od AKS-a je vazan element u daljem

citation, due to various causes, shows that the survival
rate was 11.7% during hospital stay, and 8% in the first
six months of follow-up [35].

It is evident that mortality was lower in patients
with ACS who were treated with the following medica-
ments during their hospital stay: acetylsalicylic acid,
beta blockers, ACE inhibitors, and statins. According to
the guidelines for treating acute myocardial infarction
with ST elevation of the European Society of Cardiol-
ogy [36], the application of acetylsalicylic acid was in-
dicated, not only acutely, in patients with acute myo-
cardial infarction, but also as long-term prevention of
similar adverse ischemic events. As far as beta blockers
are concerned, their early intravenous application, in
patients with acute myocardial infarction who under-
went fibrinolysis, reduces the incidence of acute malig-
nant ventricular arrythmias. Early intravenous applica-
tion of metoprolol in patients with AMI was connected
with the reduction of the size of the infarction , within
a period of 5 - 7 days (p = 0.012). Based on evidence
available so far, in patients with AMI, the administra-
tion of statins should be started as early as possible. A
meta-analysis by Ibanez et al. [36] showed that more
intensive therapy with statins led to a decreased risk of
the death outcome due to the reduction in the level of
LDL cholesterol (low density lipoprotein cholesterol).
The study showed that the application of ACE inhibi-
tors in the early stage, in patients with acute myocar-
dial infarction with ST elevation, was associated with a
reduction in thirty-day mortality.

All patients with ACS who received inotropes
during their inhospital treatment (2.6% of the over-
all sample) had a death outcome. Such a result can
be substantiated with the well-known fact that drugs
belonging to this group of medications are indicated
in patients with the most severe presentation, who al-
ready display signs of cardiogenic shock and heart fail-
ure. A retrospective cohort study [37] analyzing data
from an electronic data base on mortality in 200,859
patients with cardiogenic shock, hospitalized in inten-
sive care units in USA, who received inotropic agents,
showed that patients who were given inotropes had
significantly higher inhospital mortality rates (24.03%),
as compared to patients who did not receive these me-
dicaments (12.40%).

CONCLUSION

In this study, a statistically significant association be-
tween different determinants, namely: age, body mass
index, the value of arterial pressure, smoking status,
levels of glucose and hemoglobin, the Killip class, ap-
plied manual cardiopulmonary resuscitation, acetyl-
salicylic acid, beta blockers, ACE inhibitors, statins, ino-
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planiranju, organizaciji i sprovodenju zdravstvene za-
stite populacije Kolubarskog okruga, radi o¢uvanja i
unapredenja zdravlja. U cilju pravovremenog vodenja
evidencije i poboljSanja kvaliteta podataka ,Koronar-
nih listova’, neophodno je jacati kadrovske kapacitete
u vidu povecanja broja lekara u Koronarnoj jedinici,
produzenja vremena potrebnog za uzimanje detaljne
anamneze, obavljanje fizikalnog pregleda i popunja-
vanje ,Koronarnih listova“, kao i u vidu dodatne obuke
lekara o znacaju preciznog i relevantnog vodenja me-
dicinske dokumentacije.

Pored navedenog, potrebno je kreiranje takve jav-
nozdravstvene politike koja podsti¢e unapredenje pro-
grama prevencije, sa ciliem smanjenja faktora rizika za
nastanak akutnog koronarnog sindroma. Da bi se ova-
kva politika mogla valjano sprovoditi, neophodno je
dodatno edukovati opstu i stru¢nu javnost o ovoj temi,
kroz aktivniji zdravstveno-vaspitni rad, te nastaviti sa
realizacijom sli¢nih istrazivanja i obezbediti kontinuitet
u sprovodenju pomenutih aktivnosti.

Sukob interesa: Nije prijavljen.
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tropes and the death outcome in patients with acute
coronary syndrome, was determined.

Higher mortality was recorded in patients who were
older, patients with a lower bodyweight, non-smokers,
patients with lower values of arterial blood pressure
measured at hospital admission, patients with higher
levels of blood glucose and lower levels of hemoglo-
bin, patients with STEMI and NSTEMI, patients with
a higher Killip class, as well as patients in whom the
application of manual cardiopulmonary resuscitation
and inotropes was necessary. On the other hand, low-
er mortality was recorded amongst patients with ACS,
who were given acetylsalicylic acid, beta blockers, ACE
inhibitors, and statins.

Understanding and monitoring the health status of
the population suffering from ACS is an important ele-
ment in further planning, organizing, and implement-
ing healthcare for the population of the Kolubara Dis-
trict, with the aim of preserving and improving health.
In order to maintain timely recording and improve the
quality of data in the Coronary Sheets, it is necessary to
strengthen staff capacity by increasing the number of
doctors working in the Coronary Unit, increasing the
time available for documenting a detailed anamne-
sis, performing a physical examination, and filling out
the Coronary Sheets, as well as by providing additional
training for doctors regarding the importance of accu-
rate and relevant medical record keeping.

Additionally, it is necessary to create such public
health policies that promote the improvement of pre-
vention programs, with the aim to reduce risk factors
for the development of acute coronary syndrome. In
order to properly implement such policies, it is neces-
sary to educate both the public and the medical com-
munity on this issue, through more active educational
work, to continue with similar research, as well as to
ensure the continuity of the said activities.
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