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Abstract: Background: Myocardial infarction (MI) is a major cause of mortality worldwide. Its
presentation as ST-segment elevation MI (STEMI) and non-ST-segment elevation MI (NSTEMI) is
influence by atherosclerosis risk factors. Aim: To assess the patterns of presentation and predicting
risk factors of acute MI in Kosovo. Methods: This is a cross sectional study from the Clinic of
Cardiology of the University Clinical Center of Kosovo, which included all patients hospitalized
with acute MI over a period of 7 years (January 1st, 2014 to December 31%, 2020). Data was collected
using a structured questionnaire and epidemiological patterns and risk factors were analyzed.
Results: Among 7353 patients admitted with acute MI (age 63 + 12 years, 29% female), 4366 (59.4%)
patients had STEMI, and 2987 (40.6%) NSTEMI. Patients age was not different between the two
groups (p=0.077). NSTEMI patients smoked less (48.3% vs. 54%, p<0.001), but were more diabetics
(37.8% vs. 33.6%, p<0.001), more hypertensives (69.6% vs. 63%, p<0.001), frequently had family
history for coronary artery disease (CAD) (40% vs 38%, p=0.009), and included more females
compared to STEMI patients (32% vs 27%, p<0.001). The two groups of patients, did not differ in the
prevalence of significant CAD on angiography (66.8% vs. 67.8%, p = 0.396), but NSTEMI patients
underwent less primary percutaneous interventions compared with STEMI patients (43.6% vs.
55.2%, p < 0.001). Conclusion: In Kosovo, STEMI is commoner than NSTEMI, who were mostly
males, more likely to have diabetes, hypertension and family history for CAD compared to those
with NSTEMI. Smoking and arterial hypertension proved the strongest predictors of acute MI, in
Kosovo, thus highlighting the urgent need for better atherosclerosis risk control and education
strategy.
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1. Introduction

In the past decades, epidemiological patterns of coronary artery disease (CAD) and acute
myocardial infarction (MI) have changed worldwide (1) with some European countries showing a
significant fall in the incident of acute CAD cases (2). However, CAD remains the main global cause
of death, particularly in low- and middle-income countries (3,4). Moreover, the epidemiology and
the risk factors for CAD differ, is impacted by differences in geographic, socio-economic and
environmental conditions between regions (5-11). The last decades witnessed significant
improvement in the diagnosis and treatment of acute MI, emphasizing immediate diagnosis and risk
stratification, as well as introducing interventional revascularization treatment in all patients with
acute MI (12, 13). This resulted in a significant decline in the incidence of ST-segment elevation MI
(STEMI) over the years, whereas that of non-ST-segment elevation MI (NSTEMI) gradually increased,
most likely due to the advent of high-sensitivity biomarkers (14-16). The epidemiology and risk
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factors of CAD and acute MI in the general population and in patients with known CAD in the
Republic of Kosovo remain ill determined (17). Therefore, the objective of this study was to assess the
occurrence, clinical characteristics, and impact of risk factors in patients with different types of acute
MI in Kosovo.

2. Methods

This study was conducted at the Clinic of Cardiology of the University Clinical Center of
Kosovo, Prishtina, using a cross sectional descriptive analysis. All patients hospitalized with acute
MI (a total of 7353 patients) over a period of 7 years (from 1*January 2014 to 31*t December 2020) were
included in the study. After receiving approval from the University Clinical Service's Ethics Council,
data were collected by a researcher who administered a structured questionnaire, for all patients with
acute MIL. The epidemiological data from patients’ records, including age, gender, risk factors
(smoking, arterial hypertension, diabetes, dyslipidemia and family history for CAD), clinical data
(cardiogenic shock, duration of hospitalization, outcome), biochemical data (glycemia at admission,
cholesterol, triglycerides, urea, creatinine, hemoglobin, troponin), electrocardiogram, medications
and data from an echocardiographic examination at admission were collected. In addition,
conventional coronary angiographic data and the results of the interventional treatment were
registered. Acute MI was diagnosed based on electrocardiogram and conventional raised levels of
myocardial biomarkers. Patients were divided into two groups based on the ST-segment elevation at
admission: 1) non-ST-segment elevation myocardial infarction (NSTEMI) and 2) ST-segment
elevation myocardial infarction (STEMI) (16).

We compared the data of our acute MI, Kosovo patients with those from Northern (Finland) and
Southern (Greece) Europe (17).

Statistical analysis

Patients' clinical characteristics were collected retrospectively from the medical records, which
then underwent several thorough statistical analyses. Continuous variables are presented as mean *
SD and categorical variables as frequencies and percentages. Logistic regression analysis was
performed to determine the predictors of in-hospital mortality among patients with acute MI, as well
as in those with STEMI and NSTEMI. Significance was determined based on a p-value <0.05.
Statistical analyses were performed using IBM SPSS Statistics for Windows Operating System,
version 24.0 software (IBM Corp., Armonk, N.Y., USA).

3. Results

General data of patients with AMI

In this study, we included 7353 patients admitted with acute MI (mean age 63 + 12 years, 29%
female) during the seven years period (2014 - 2022). According to the final discharge diagnosis, 4366
(59.4%) patients were identified with STEMI, and 2987 (40.6%) with NSTEMI. Among all patients
admitted with acute MI, 1188 (16%) were transferred to another primary PCI hospital, whereas 84%
remained for treatment at our Center.

STEMI versus NSTEMI patients

Patients” age was not different between the two groups (p=0.077), but the NSTEMI cohort had
less smokers (48.3% vs. 54%, p<0.001), more diabetics (37.8% vs. 33.6%, p<0.001), more hypertensives
(69.6% vs. 63%, p<0.001), more patients with family history for CAD (40% vs 38%, p=0.009), and more
females (32% vs 27%, p<0.001) compared to the STEMI cohort (Table 1). At admission, patients with
NSTEMI had lower glucose (9.2 £ 5 vs. 9.8 = 6 mmol/L, p <0.001), and higher triglycerides (2.0 1.2
vs. 1.88+ 1.3 mmol/L, p=0.001) levels compared with STEMI patients, whereas cholesterol, urea,
creatinine and hemoglobin did not differ between the two cohorts (Table 1). Also at admission,
patients with NSTEMI had less atrial fibrillation (3.9% vs. 5%, p = 0.035), less left bundle branch block
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(2.6% vs. 5.3%, p < 0.001), higher left ventricular ejection fraction (51.6 + 9% vs. 49.8 + 9%, p<0.001)
and less cardiogenic shock (2.1% vs. 4.9%, p < 0.001) compared to STEMI patients (Table 1).

Table 1. Clinical and biochemical data in patients with acute myocardial infarction.

All included Patients with Patients with

Variable patients NSTEMI STEMI P value
(n = 7353) (n =2987) (n =4366)
Age (years) 63+12 63+11 64 +12 0.077
Female (%) 28.7 317 26.6 <0.001
Smoking (%) 51.7 48.3 54 <0.001
Diabetes (%) 35.3 37.8 33.6 <0.001
Hypercholesterolemia (%) 40.1 39.4 40.1 0.099
Arterial hypertension (%) 65.6 69.6 63 <0.001
Family history for CAD (%) 38.1 39.9 36.9 0.009
Atrial fibrillation (%) 44 3.9 5.0 0.036
Left bundle branch block (%) 3.7 2.6 53 <0.001
Cardiogenic shock (%) 37 2.1 49 <0.001
Fasting glucose (mmol/L) 9.5%£5.5 92%5 9.8%6 <0.001
Total cholesterol (mmol/L) 48+1.6 48+1.6 45+15 0.939
Triglycerides (mmol/L) 19+1.3 20+13 1.88+1.2 0.001
Creatinine (umol/L) 118+ 74 118+ 74 117+ 73 0.632
Urea 92+6 92+6 91+6 0.652
Hemoglobin (g/dl) 13.7+£3.2 13.7+3.4 13.7+3 0.942
Heart rate at admission (beats/min) 82.6 +23 82.5+26 82.6+20 0.822
Left ventricular ejection fraction (%) 50.6 +9 51.6+9 49.8+9 <0.001

Legend: STEMI: ST-segment-elevation myocardial infarction; NSTEMI: Non-ST-segment elevation myocardial

infarction, CAD: coronary artery disease.

There was no difference between the two cohorts with respect to the presence of significant CAD
on diagnostic coronary angiography (66.8% vs. 67.8%, p = 0.396), but patients with NSTEMI
underwent less primary percutaneous interventions compared with STEMI patients (43.6% vs. 55.2%,
p <0.001) (Table 2).

Table 2. Invasive treatment of patients with acute myocardial infarction .

Allincluded  Patients with  Patients with

Variable patients NSTEMI STEMI Pvalue
(n =7353) (n =2987) (n =4366)
Coronary angiography (%) 67.3 66.8 67.8 0.396
Primary Percutaneous Intervention (%) 50.1 43.6 55.2 <0.001

Legend: STEMI: ST-segment-elevation myocardial infarction; NSTEMI: Non-ST-segment elevation myocardial
infarction.
Risk factors predicting STEMI and NSTEMI

Arterial hypertension and smoking were the two independent predictors of both presentations
of acute MI. However, female gender independently predicted the occurrence of STEMI and diabetes
mellitus independently predicted the occurrence of NSTEMI (Table 3).

Table 3. Multivariate predictors of the type of Acute Myocardial Infarction.

STEMI patients NSTEMI patients
Variable OR (CI 95%) P value OR (CI 95%) P value
Age 0.998 (0.994 - 1.002) 0.412 1.003 (0.999 - 1.008) 0.151
Female gender 0.875 (0.783 - 0.976) 0.017 1.103 (0.986 — 1.233) 0.086
Smoking 1.148 (1.037 - 1.271) 0.008 0.891 (0.804 - 0.988) 0.028

Diabetes 0.911 (0.824 - 1.007) 0.069 1.113 (1.005 - 1.232) 0.039
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Arterial hypertension  0.791 (0.714 - 0.878) <0.001 1.265 (1.139 - 1.405) <0.001
Legend: STEMI: ST-segment-elevation myocardial infarction; NSTEMI: Non-ST-segment elevation myocardial

infarction.

The age and gender in patients with acute AMI

The highest percentage of patients with acute MI belonged to the 60-69-year age group (29.6%),
followed by the 50-59-year age group (26%) (Figure 1). These percentages were not influenced by the
type of acute MI patients had, NSTEMI or STEMI (Figure 1). The highest percentage of female
patients with acute MI belonged to the 70-79-year age group (32.3%), followed by 60-69-year age
group (29%), whereas the highest percentage of male patients was among the 60—-69-year age group
(29.9%), followed by 50-59-year age group (29.3%) (Figure 2). Thus, there was a 10 years difference
as a gender determined occurrence of acute ML
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Figure 1. Age distribution of the sample in STEMI and NSTEMI patients.
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Figure 2. Age distribution of the sample in male and female patients with acute myocardial
infarction.
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Comparison between acute MI patients in Kosovo and North and South Europe.

STEMI was significantly more frequently occurring in patients with acute MI in Kosovo
compared to those in Finland and Greece (Table 4, Figure 3), there was no difference between the
latter two countries. Kosovo patients with acute MI were younger than those in Finland and Greece
(P<0.001, Figure 4A). The percentage of females admitted with acute MI in Kosovo was lower than
in Finland and higher than in Greece (P<0.001, Figure 4B). The prevalence of smoking, diabetes
mellitus and arterial hypertension was higher in Kosovo compared to Finland and Greece (P<0.001,
Figure 4 C, D, E). While the prevalence of diabetes and hypertension did not differ between Finland
and Greece, smoking was more in Greece compared to Finland (Figure 4 C, D, E).

Table 4. The prevalence of conventional risk factors in Kosovo compared to Finland and Greece in
patients admitted with acute myocardial infarction.

Variable Kosovo Finland Kosovo Greece
(n =7353) (n=1813) P value (n =7353) (n=1185) P value
Age (years) 63+12 71+£13 <0.000 63 +12 67 £13 <0.001
Female (%) 28.7 34.6 <0.001 28.7 26.2 <0.001
Smoking (%) 51.7 20.4 <0.001 51.7 414 <0.001
Diabetes (%) 35.3 24.8 <0.001 35.3 27.6 <0.001
Arterial hypertension (%) 65.6 53.4 <0.001 65.6 52.6 <0.001
STEMI (%) 59.4 34.7 <0.001 59.4 35.3 <0.001
NSTEMI (%) 40.6 65.3 <0.001 40.6 64.7 <0.001
Legend: STEMI: ST-segment-elevation myocardial infarction; NSTEMI: Non-ST-segment elevation myocardial
infarction.
Percentage o STEMI and NSTEMI in different countries
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60
g 50
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Figure 3. Prevalence of STEMI and NSTEMI in patients with acute myocardial infarction in Kosovo,
Finland and Greece.
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Figure 4. Age (A) and gender (B) differences, and smoking (C), diabetes (D) and arterial hypertension
(E) prevalences of patients with acute myocardial infarction between Kosovo, Finland and Greece.
4. Discussion

The aim of this observational study was to provide a real contemporary descriptive picture of
patients presenting with acute MI, admitted to the University Clinical Centre of Kosova, the only
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tertiary healthcare center in Kosovo during a 7 years period, with an aim of identifying the areas
requiring improvement of the overall management strategy of such patients. The findings of this
study also reflect the pattern of atherosclerosis risk factors these patients had and its relationship
with acute MI as well as the extent of differences in comparison with other European countries. This
study represents the largest real population survey of almost all patients referred with acute MI from
all regional hospitals of Kosovo, to our heart center, for optimum treatment. This study deserves to
be described as consecutive.

Findings:

Our data analysis shows that in Kosovo, females suffered less Mls than males. The majority of
cases presenting with acute MI had STEMI who were less commonly having diabetes, arterial
hypertension and family history for CAD, but smoked more, compared to those presenting with
NSTEMI. Also, Kosovo STEMI patients had higher incidence of atrial fibrillation, left bundle branch
block, lower left ventricular ejection fraction and more cardiogenic shock compared to NSTEMI
patients. In addition, females were more prevalent among the NSTEMI compared to STEMI patients.
Moreover, the highest percentage of patients with acute MI belonged to the 60-69-year age group,
with the highest percentage of females in the 70-79-year age group. Finally, Kosovo patients admitted
with acute MI had specific characteristics when compared with other European countries,
irrespective of their geographical location, north (Finland) or south (Greece). The majority of Kosovo
patients presented with STEMI compared with the rest of Europe who presented with NSTEMI.
Kosovo patients were younger by an average of 8 years from Finland patients and 4 years compared
to Greek patients. Over 50% of Kosovo patients smoked compared to only 20% Finish and 40%
Greeks. The prevalence of diabetes and hypertension was also significantly higher in Kosovo patients
compared to the other two European cohorts.

Data interpretation:

Our analysis shows that smoking and hypertension are the strongest predictors of acute MI
irrespective of presentation, STEMI or NSTEMI. This reflects a cultural issue when compared with
predictors in other countries, where dyslipidemia is a well-established factor (30). In the absence of a
significant role of diabetes in predicting acute Ml in our cohort, the accumulative risk of smoking and
hypertension explains even the difference in MI presentation being mostly STEMI compared with
other European countries, in which smoking and hypertensin are well controlled and most MI
presentation is in the form of NSTEMI. This difference also reflects better established health services
and patient education programs in the other European countries, particularly the northern ones,
where smoking prevalence is significantly lower than that in the Mediterranean counterparts, as our
analysis showed. The above interpretation could also explain the high prevalence of females admitted
with acute MI compared with Greece, who are expected to lag behind males in developing
atherosclerosis by approximately 10 years (31). Furthermore, the above proposed interpretation likely
explains the significant young age at admission, we found, in our Kosovo patients compared with
Finland and Greece. People usually start smoking early in life, hence its contribution to the significant
young age at presentation with acute MI, our analysis showed.

Clinical Implications:

The findings of this large cohort of acute MI patients from Kosovo paves the way for a serious
need for better atherosclerosis risk factors control with its well-tested beneficial impact on reducing
the incidence of acute MI with its short- and long- term complications. Such control needs
multidisciplinary strategy between health professionals and politicians, and also should have
national implication, irrespective of population size, at least with serious revolution against smoking
and various hypertension related risks. It would be of interest to analyze the pattern of risk factors
contributing to acute strokes in Kosovo, the results of which should strengthen the atherosclerosis
disease prevention strategy.
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Limitations:

The data collected in this study was retrospective, but fulfilled all required and recognized
criteria used before in other national registries. We would have liked to have more biomarkers to
enrich the predictors search, but those were limited to conventionally analyzed ones used in daily
practice, because of the retrospective nature of the study. Despite that, we succeeded to collect data
from all patients admitted with acute MI, with no single case missed.

Conclusion:

In Kosovo, most patients present with STEMI, who were mostly males, were more likely to have
diabetes, arterial hypertension and positive family history for CAD, but smoked less, compared to
those with NSTEMI. Smoking and arterial hypertension proved the strongest predictors of acute MI,
in Kosovo, thus highlighting the urgent need for better atherosclerosis risk control and education
strategy.
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their support in collecting the data from the records.
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