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Cardiovascular diseases (CVDs) are the leading cause of mortality 

worldwide, with non-ST-elevation acute coronary syndrome (NSTE-

ACS) significantly contributing to morbidity and mortality. Left 

ventricular ejection fraction (LVEF) and age are critical factors 

influencing major adverse cardiovascular events (MACE). However, 

limited research has examined their combined impact on NSTE-ACS 

patients. This study aims to analyze the relationship between LVEF and 

age with the incidence of MACE in NSTE-ACS patients at Prof. Dr. R. 

D. Kandou General Hospital, Manado, from January to December 2023. 

A retrospective cohort study was conducted using medical record data 

from NSTE-ACS patients. The study examined LVEF, age, and MACE 

incidence over six months using Chi-Square and Fisher’s Exact tests. 

Among 85 patients meeting inclusion criteria, 42.35% experienced 

MACE. Patients with reduced LVEF had a significantly higher incidence 

of MACE than those with preserved LVEF. Older patients, particularly 

those in the 75–84 age group, exhibited a higher tendency for MACE. 

Statistical analysis confirmed a significant relationship between LVEF 

and MACE (p=0.006), while age showed a non-significant correlation 

(p>0.05). The findings highlight the importance of early LVEF 

assessment in NSTE-ACS patients to improve risk stratification and 

optimize management strategies. Future studies should explore 

interventions to mitigate age-related cardiovascular risks. 
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INTRODUCTION 

Cardiovascular diseases (CVDs) continue to be the leading cause of mortality worldwide, 

with ischemic heart disease (IHD) being one of the most significant contributors (WHO, 2024). 

The World Health Organization (WHO) estimates that CVDs are responsible for approximately 

17.9 million deaths annually, accounting for 31% of all global deaths (Di Cesare et al., 2024). 

A significant portion of these deaths results from acute coronary syndromes (ACS), particularly 

myocardial infarctions, both ST-elevation myocardial infarctions (STEMI) and non-ST-

elevation acute coronary syndromes (NSTE-ACS) (Khan et al., 2020). 

The Global Burden of Disease study in 2021 further highlights that ischemic heart disease 

remains a primary contributor to mortality, with an estimated 9 million deaths per year 
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(Naghavi et al., 2024). This burden is not evenly distributed across the globe, as socio-

economic status, healthcare infrastructure, and access to preventive care significantly impact 

outcomes. In Indonesia, ischemic heart disease ranks as the second leading cause of death 

(IHME, 2021). Additionally, urban populations are disproportionately affected, with lifestyle 

changes and increasing prevalence of risk factors such as hypertension, diabetes, and obesity 

contributing to the growing incidence of CVD (Rokom, 2021). 

Among various types of ischemic heart disease, non-ST-elevation acute coronary 

syndrome (NSTE-ACS) is a predominant concern due to its high morbidity and mortality. The 

American College of Cardiology (ACC) notes that NSTE-ACS comprises approximately 70% 

of all acute myocardial infarctions in the United States (ACC, 2024). In the United Kingdom, 

the Myocardial Ischaemia National Audit Project (MINAP) recorded that out of 81,735 heart 

attack patients in 2023, 52,470 had NSTE-ACS (MINAP, 2024). The British Journal of 

Cardiology also reports a rising prevalence of NSTE-ACS in older adults, demonstrating a 

direct correlation between aging and the incidence of this syndrome (Gale, 2017). 

One of the most critical determinants of cardiovascular prognosis is the left ventricular 

ejection fraction (LVEF), a measure of the heart's pumping ability. Patients with reduced LVEF 

are at a significantly higher risk of developing major adverse cardiovascular events (MACE), 

including recurrent myocardial infarction, stroke, heart failure, and cardiovascular death 

(Gupta et al., 2018; García-Blas et al., 2021). Studies suggest that aging exacerbates the decline 

in LVEF, further increasing the risk of adverse outcomes (Houghton et al., 2016; NIH, 2024). 

However, while age and LVEF are independently associated with MACE, their combined 

impact on NSTE-ACS patients remains inadequately studied. 

Given the increasing burden of NSTE-ACS and the significant role of LVEF in predicting 

cardiovascular outcomes, it is imperative to explore the relationship between these factors to 

improve patient prognosis. The urgency of this study is further underscored by the aging global 

population. By 2050, it is estimated that 16% of the world’s population will be over 65 years 

old, leading to a concurrent rise in age-related cardiovascular conditions (NIH, 2024). 

Moreover, reduced LVEF is often overlooked in the management of NSTE-ACS, despite its 

strong prognostic implications (Furtado et al., 2023). This study aims to bridge this knowledge 

gap by providing insights into the interplay between age, LVEF, and major cardiovascular 

incidents in NSTE-ACS patients. 

Previous studies have highlighted the significance of LVEF as a predictor of long-term 

mortality in patients with acute coronary syndromes. Rosselló et al. (2017) found that patients 

with reduced LVEF had a higher likelihood of post-discharge mortality. Similarly, Siddiqui 

and Holzmann (2019) demonstrated that among elderly patients with NSTE-ACS, those with 

reduced LVEF had significantly higher long-term mortality rates. Another study by 

Hendrickson et al. (2022) found that in STEMI patients, LVEF below 30% was associated with 

increased hospital readmission and one-year mortality. Ferreira et al. (2021) further 

emphasized the importance of mid-range ejection fraction (LVEF 40-49%), which is often 

overlooked but carries an intermediate risk of MACE. 



Gionina Amelia Halim1, Starry Homenta Rampengan2, Edmond Leonard Jim3 

Relationship Between Left Ventricular Ejection Fraction And Age With Major Cardiovascular 

Incidence In Nste-Acs Patients 

 

Jurnal Impresi Indonesia (JII) Vol. 4, No. 1, January 2025          

1082 

 

Additionally, age has been recognized as a major factor influencing cardiovascular 

outcomes. Aging is associated with structural and functional changes in the cardiovascular 

system, including arterial stiffening, endothelial dysfunction, and increased myocardial fibrosis 

(Sherwood, 2017; Lilly, 2021). These changes contribute to a decline in cardiac efficiency, 

exacerbating the impact of low LVEF. Studies have shown that older patients with ACS tend 

to have worse outcomes due to a higher prevalence of comorbidities and reduced physiological 

reserves (Okkonen et al., 2021; Lei et al., 2022). 

Despite extensive research on the prognostic value of LVEF and the impact of aging on 

cardiovascular health, limited studies have specifically examined the combined effect of these 

factors on MACE incidence in NSTE-ACS patients. Previous research has predominantly 

focused on STEMI patients, leaving a gap in the literature regarding NSTE-ACS (Toliu et al., 

2024). This study aims to provide a more comprehensive understanding of how age and LVEF 

together influence cardiovascular outcomes in this specific population. 

Understanding the relationship between age, LVEF, and cardiovascular events is 

essential for optimizing treatment strategies in NSTE-ACS patients. Given the aging global 

population and the increasing burden of ischemic heart disease, this study seeks to address an 

important gap in cardiovascular research. The findings will contribute to better risk assessment 

models and potentially influence clinical guidelines for managing NSTE-ACS patients with 

varying LVEF levels and age profiles. 

By integrating evidence from global epidemiological studies, cardiovascular disease 

burden reports, and clinical research on LVEF and aging, this study will provide valuable 

insights into the prognosis of NSTE-ACS patients. The results will aid in the development of 

targeted interventions to mitigate the risk of MACE and improve patient outcomes. 

 

RESEARCH METHODS 

This study is an observational analytic study with a retrospective cohort design, aiming 

to analyze the relationship between left ventricular ejection fraction and age with the incidence 

of major cardiovascular events in patients with Acute Coronary Syndrome Non-Elevation 

ST Segment (NSTE-ACS) at Prof. Dr. R. D. Kandou General Hospital, Manado. A 

quantitative approach was employed to process and analyze secondary data obtained from 

patient medical records. 

The population in this study includes NSTE-ACS patients who experienced major 

cardiovascular events at Prof. Dr. R. D. Kandou General Hospital during the period of January–

December 2023. The sample was selected using the consecutive sampling method, where 

subjects were chosen based on meeting the inclusion criteria, including patients diagnosed with 

NSTE-ACS and having complete data. Patients with incomplete data or lost to follow-up were 

excluded from the study. 

Data were collected from patient medical records, which included information such as 

initials, age, gender, clinical diagnosis, left ventricular ejection fraction values, laboratory 

results, therapies administered, and the occurrence of major cardiovascular events over six 

months of observation. Data analysis was performed using the Chi-Square test and Fisher's 

Exact test to determine the relationship between left ventricular ejection fraction and age with 
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the incidence of major cardiovascular events. This research methodology is designed to provide 

a better understanding of the risk factors influencing major cardiovascular events, thereby 

serving as a foundation for more effective management of NSTE-ACS patients. 

RESULTS AND DISCUSSION 

Basic Characteristics of SKA-NSTE Patients at Prof. Dr. R. D. Kandou Manado Hospital 

Based on the research conducted, it was found that the number of patients who 

experienced SKA-NSTE at Prof. Dr. R. D. Kandou Manado Hospital from January to 

December 2023 and met the inclusion criteria was 85 patients. Of the 85 patients, there were 

36 patients (42.35%) who experienced major cardiovascular events and 49 patients (57.65%) 

who did not experience major cardiovascular events. The following are the characteristics of 

SKA-NSTE patients at Prof. Dr. R. D. Kandou Manado Hospital from January to December 

2023. 

Table 1. Basic Characteristics of SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital 

Basic Characteristics 
MOH 

(n=36) 

No KKM 

(n=49) 

Total 

(n=85) 
P value 

*Demographic Characteristics 

Age (mean+SD) 

Gender 

Man 

Woman 

67,31+7,32 

 

26 (43,3%) 

10 (40%) 

64,18+9,67 

 

34 (56,7%) 

15 (60%) 

65,51+8,84 

 

60 (70,6%) 

25 (29,4%) 

0,610** 

0,080*** 

*Age Category    0,193** 

Young Adult (<55 yrs) 

Older Adult (55-64 yrs) 

Old-Young (65-74 yrs)Old-

Medium (75-84 yrs) 

Oldest (>85 yrs) 

1 (11,1%) 

11 (45,8%) 

18 (43,9%) 

6 (60,0%) 

0 (0,0%) 

8 (88,9%) 

13 (54,2%) 

23 (56,1%) 

4 (40,0%) 

1 (100%) 

9 (10,6%) 

24 (28,2%) 

41 (48,2%) 

10 (11,8%) 

1 (1,2%) 

 

*Risk Factors for Coronary Heart Disease 

Male >45 years old & female >55 

years old 

Male gender 

Family History 

Early menopause 

Smoke 

Hypertension 

Dyslipidemia 

Diabates Mellitus 

36 (43,4%) 

 

26 (43,3%) 

0 (0,0%) 

0 (0,0%) 

6 (37,5%) 

24 (28,2%) 

11 (42,3%) 

17 (51,5%) 

47 (56,6%) 

 

34 (56,7%) 

0 (0,0%) 

0 (0,0%) 

10 (62,5%) 

39 (45,9%) 

15 (57,7%) 

16 (48,5%) 

83 (97,6%) 

 

60 (70,6%) 

0 (0,0%) 

0 (0,0%) 

16 (18,8%) 

63 (74,1%) 

26 (30,6%) 

33 (38,8%) 

0,506** 

 

0,814*** 

- 

- 

0,782*** 

0,215*** 

1.000*** 

0,186*** 

*Laboratory Results 

CK-MB 

Usual 

Tall 

Troponin T 

  

12 (52,2%) 

24 (38,7%) 

  

 

11 (47,8%) 

38 (61,3%) 

 

 

23 (27,1%) 

62 (72,9%) 

 

0,326*** 

 

 

1,000** 
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Usual 

Tall 

0 (0,0%) 

36 (42,4%) 

0 (0,0%) 

49 (57,6%) 

0 (0,0%) 

85 (100%) 

 

 

*Echocardiography (Left Ventricle Ejection Fraction) 0,006** 

Reduced LVEF 

Mildly Reduced LVEF 

Preserved LVEF 

23 (59%) 

8 (40%) 

5 (19,2%) 

16 (41%) 

12 (60%) 

21 (80,8%) 

39 (45,9%) 

20 (23,5%) 

26 (30,6%) 

 

*Revascularization Type 0,077*** 

Non-Restructuring 

Culprit Revascularization 

Total Rescuralization 

20 (54,1%) 

16 (33,3%) 

0 (0,0%) 

17 (45,9%) 

32 (66,7%) 

0 (0,0%) 

37 (43,5%) 

48 (56,6%) 

0 (0,0%) 

 

*Pharmacotherapy 

Aspilet 

Clopidogrel 

Statins 

Nitrate 

ß-Blocker 

ACE/ARB 

Aldosterone Antagonists 

27 (38%) 

34 (43%) 

33 (40,7%) 

33 (44%) 

23 (39%) 

35 (43,2%) 

21 (53,8%) 

44 (62%) 

45(57%) 

48 (59,3%) 

42 (56%) 

36 (61%) 

46 (56,8%) 

18 (46,2%) 

71 (83,5%) 

79 (92,9%) 

81 (95,3%) 

75 (88,2%) 

59 (69,4%) 

81 (95,3%) 

39 (45,9%) 

0,083*** 

1.000** 

0,307** 

0,507** 

0,475*** 

0,262** 

0,660*** 
**: Fisher's Exact Test 

: Chi-Square Test 

Based on demographic characteristics, it was found that the average age of SKA-NSTE 

patients at Prof. Dr. R. D. Kandou Manado Hospital for the January-December 2023 period 

was 65.51 years with the average for patients who experienced KKM was 67.31 years and the 

average for patients who did not experience KKM was 64.18 years. Male patients were 

obtained as many as 60 patients (70.6%), of which 26 patients (43.3%) experienced KKM and 

34 (56.7%) did not experience KKM. Female patients were obtained as many as 25 patients 

(29.4%), of which 10 patients (40%) experienced KKM and 15 patients (60%) did not 

experience KKM. 

Next, the categorization of patients based on age category, the young adult category 

there were 9 patients (10.6%), of which 1 patient (11.1%) experienced KKM and 8 patients 

(88.9%) did not experience KKM. In the elderly adult category, there were 24 patients (28.2%), 

of which 11 patients (45.8%) experienced KKM and 13 patients (54.2%) did not experience 

KKM. In the old-young category, there were 41 patients (48.2%), of which 18 patients (43.9%) 

experienced KKM and 23 patients (56.1%) did not experience KKM. In the elderly-medium 

category, there were 10 patients (11.8%), of which 6 patients (60%) experienced KKM and 4 

patients (40%) did not experience KKM. Lastly, the oldest-oldest category has 1 patient (100%) 

and patients who do not experience KKM are not present (0.0%). 

Based on CHD risk factors, male patients aged >45 years and female patients aged >55 

years had 83 patients (97.6%), of which 36 patients (43.4%) experienced KKM and 47 patients 

(56.6%) did not experience KKM. There were 60 patients (70.6%) male, of which 26 patients 

(43.3%) experienced KKM and 34 (56.7%) did not experience KKM. There were no patients 

(0.0%) who had a family history and experienced early menopause. For modifiable risk factors, 

16 patients (18.8%) had a history of smoking with 6 patients (37.5%) experiencing KKM and 
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10 patients (62.5%) not experiencing KKM. There were 63 patients (74.1%) who had a history 

of hypertension with 24 patients (28.2%) experiencing KKM and 39 patients (45.9%) not 

experiencing KKM. Patients with a history of dyslipidemia were found to be 26 patients 

(30.6%) with 11 patients (42.3%) experiencing KKM and 15 patients (57.7%) not experiencing 

KKM. Meanwhile, for patients with diabetes mellitus, there were 33 patients (38.8%) with 17 

patients (51.5%) experiencing KKM and 16 patients (48.5%) not experiencing KKM. 

From the research that has been conducted, SKA-NSTE patients at Prof. Dr. R. D. 

Kandou Manado Hospital for the January-December 2023 period are divided into 23 patients 

with normal CK-MB levels (27.1%) and patients with high CK-MB levels as many as 62 

patients (72.9%). From the group of patients with normal CK-MB levels, 12 patients (52.2%) 

experienced KKM and 11 patients (47.8%) did not experience KKM. Meanwhile, in the group 

of patients with high CK-MB levels, there were 24 patients (38.7%) who experienced KKM 

and 38 patients (61.3%) who did not experience KKM. In this study, no SKA-NSTE patients 

at Prof. Dr. R. D. Kandou Manado Hospital for the January-December 2023 period had normal 

Troponin T values, but 36 patients (42.4%) with high Troponin T values experienced KKM 

and 49 patients (57.6%) did not experience KKM.  

Based on the results of  the echocardiography examination carried out, SKA-NSTE 

patients at Prof. Dr. R. D. Kandou Manado Hospital during the period of January to December 

2023 were classified into three categories, namely: patients with reduced left ventricle ejection 

fraction, mildly reduced left ventricle ejection fraction, and preserved left ventricle ejection 

fraction. The results showed that there were 39 patients (45.9%) with reduced left ventricle 

ejection fraction, of which 23 patients (59%) experienced KKM, while 16 patients (41%) did 

not experience KKM. In the mildly reduced left ventricle ejection fraction group, 20 patients 

were found, with 8 patients (40%) experiencing KKM and 12 patients (60%) not experiencing 

KKM. Meanwhile, there were 26 patients (30.6%) with preserved left ventricle ejection 

fraction, of which 5 patients (19.2%) experienced KKM and 21 patients (80.8%) did not 

experience KKM. 

For grouping based on the type of revascularization undergone by SKA-NSTE patients 

at Prof. Dr. R. D. Kandou Manado Hospital during the period of January to December 2023, it 

is classified into three categories, namely: patients who do not undergo revascularization, 

undergo culprit revascularization, and undergo total revascularization. In the non-revasculation 

group, 37 patients (43.5%) were found, of which 20 patients (54.1%) experienced KKM and 

17 patients (45.9%) did not experience KKM. Then the culprit revascularization group had 48 

patients (56.6%), of which 16 patients (33.3%) experienced KKM and 32 patients (66.7%) did 

not experience KKM. Meanwhile, the total revascularization group did not find patients 

(0.0%). 

Then for pharmacotherapy given to patients, it was found that 71 (83.5%) patients were 

given aspileps with 27 patients (38%) experiencing KKM and 44 patients (62%) not 

experiencing KKM.  79 patients (92.9%) were given clopidogrel of which 34 patients (43%) 

had KKM and 45 patients (57%) did not have KKM. 81 patients (95.3%) were given statins, 

of which 33 patients (40.7%) had KKM and 48 patients (59.3%) did not have KKM. 75 patients 
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(88.2%) were given nitrates, of which 33 patients (44%) had KKM and 42 patients (56%) did 

not have KKM. 59 patients (69.4%) were given ß-blockers,  Among them, 23 patients (39%) 

experienced KKM and 36 patients (61%) did not experience KKM. 81 patients (95.3%) were 

given ACE/ARB, of which 35 patients (43.2%) experienced KKM and 46 patients (56.8%) did 

not experience KKM. 39 patients (45.9%) were given the antagonist aldosterone, of which 21 

patients (53.8%) experienced KKM and 18 patients (46.2%) did not experience KKM. 

 

 

 

 

 

 

 

 

 

Major Cardiovascular Incidence in SKA-NSTE Patients at Prof. Dr. R. D. Kandou 

Manado Hospital 

Distribution of Major Cardiovascular Events in SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital 

Table 2. Distribution of Major Cardiovascular Events in SKA-NSTE 

Patients at Prof. Dr. R. D. Kandou Hospital 

Types of KKM Number (n=36) Percentage(%) 

Death 8 22,2 

Recurrent Myocardial Inphylaxis 4 11,1 

Stroke 4 11,1 

Recurring Rehospitalization 17 47,2 

Recurring Rescumenization 3 8,3 

From the research that has been conducted, it was found that 36 patients (42.4%) 

experienced KKM, including 8 patients (22.2%) died, 4 patients (11.1%) experienced recurrent 

myocardial infarction, 4 patients (11.1%) experienced stroke, 17 patients (47.2%) experienced 

repeated rehospitalization due to heart failure, and 3 patients (8.3%) experienced repeated 

revascularization. 

Distribution of KKM in SKA-NSTE Patients at Prof. Dr. R. D. Kandou Manado Hospital 

Based on the Value of the Left Ventricular Ejection Fraction 

Table 3. Distribution of KKM in SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital Based on the Value of the Left Ventricular 

Ejection Fraction 

 MOH 

(n=36) 

NON KKM 

(n=49) 

TOTAL 

(n=85) 

Reduced LVEF 23 (59%) 16 (41%) 39 (45,9%) 

Mildly Reduced LVEF 8 (40%) 12 (60%) 20 (23,5%) 
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Preserved LVEF 5 (19,2%) 21 (80,8%) 26 (30,6%) 

Based on the medical record analysis of Prof. Dr. R. D. Kandou Manado Hospital, it was 

found that 36 SKA-NSTE patients (42.4%) experienced KKM and 49 patients (57.6%) did not 

experience KKM. SKA-NSTE patients with reduced LVEF were 39 patients with 23 patients 

(59%) experiencing KKM and 16 patients (41%) not experiencing KKM. 20 patients (23.5%) 

of SKA-NSTE with mildly reduced LVEF were obtained, of which 8 patients (40%) 

experienced KKM and 12 patients (60%) did not experience KKM. Furthermore, there were 

26 SKA-NSTE patients (30.6%) with preserved, of which 5 patients (19.2%) experienced 

KKM and 21 patients (80.8%) did not experience KKM. 

 

 

 

Table 4. Distribution of Major Cardiovascular Incidence Types in SKA-

NSTE Patients at Prof. Dr. R. D. Kandou Manado Hospital Based on the 

Value of Left Ventricular Ejection Fraction 

 

Death 

Recurrent 

Myocardial 

Inphylaxis 

Stroke 
Rehospitalization 

Recurring 

Recurring 

Rescumenization 
Total 

Reduced 5 

(21,7%) 
2 (8,7%) 

1 

(4,3%) 
14 (60,9%) 1 (4,3%) 

23 

(63,9%) 

Mildly 

Reduced 
2 (25%) 2 (25%) 

1 

(12,5%) 
2 (25%) 1 (12,5%) 

8 

(22,2%) 

Preserved 
1 (20%) 0 (0,0%) 2 (40%) 1 (20%) 1 (20%) 

5 

(13,9%) 

Based on the value of the left ventricle ejection fraction, 23 patients (63.9%) were found 

with reduced left ventricle ejection fraction, of which 5 patients (21.7%) died, 2 patients (8.7%) 

experienced recurrent myocardial infarction, 1 patient (4.3%) had a stroke, 14 patients (60.9%) 

were rehospitalized due to heart failure, and 1 patient (4.3%) had repeated revascularization. 

Furthermore, patients with mildly reduced left ventricle ejection fraction were found to be 8 

patients (22.2%), of which 2 patients (25%) died, 2 patients (25%) experienced recurrent 

myocardial infarction, 1 patient (12.5%) had a stroke, 2 patients (25%) experienced repeated 

rehospitalization due to heart failure, and 1 patient (12.5%) experienced repeated 

revascularization. The last category, preserved left ventricle ejection fraction, was found in 5 

patients (13.9%), of which 1 patient (20%) died, no patient (0%) was found with myocardial 

infarction, 2 patients (40%) had stroke, 1 patient (20%) had repeated rehospitalization due to 

heart failure, and 1 patient (20%) had repeated revascularization.  

LVEF 

Types of 

KKM 

(n=36) 
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Distribution of KKM in SKA-NSTE Patients at Prof. Dr. R. D. Kandou Manado Hospital 

Based on Age 

Table 5. Distribution of KKM in SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital Based on Age 

 MOH 

(n=36) 

Non-KKM 

(n=49) 

TOTAL 

(n=85) 

*Age Category 

<55 years 

55-64 years old 

65-74 years old 

75-84 years old 

>85 years  

 

1 (11,1%) 

11 (45,8%) 

18 (43,9%) 

6 (60%) 

0 (0,0%) 

 

8 (88,9%) 

13 (54,2%) 

23 (56,1%) 

4 (40%) 

1 (100%) 

 

9 (10,6%) 

24 (28,2%) 

41 (48,2%) 

10 (11,8%) 

1 (1,2%) 

Based on the results of the medical record review of Prof. Dr. R. D. Kandou Manado 

Hospital, 85 patients were found which could be divided based on age categories into 5 

categories, namely: young adults (<55 years old), old adults (55-64 years old), young adults 

(65-74 years old), medium old (75-84 years old), and oldest old people (>85 years old). There 

were 9 young adult patients (10.6%), of which 1 patient (11.1%) experienced KKM and 8 

patients (88.9%) did not experience KKM. In the elderly adult category, there were 24 patients, 

of which 11 patients (45.8%) experienced KKM and 13 patients (54.2%) did not experience 

KKM. Patients with old age and young age were collected as many as 41 patients (48.2%) with 

18 patients (43.9%) experiencing KKM and 23 patients (56.1%) not experiencing KKM. 

Furthermore, in the old and medium category, there are 10 patients (11.8%), of which 6 patients 

(60%) experience KKM and 4 patients (40%) do not experience KKM. The last category, 

namely the oldest age, was found to be 1 patient (100%) and did not experience KKM. 

Table 6. Distribution of KKM in SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital Based on Age 

 
Death 

Recurrent Myocardial 

Inphylaxis 
Stroke 

Rehospitalization 

Recurring 

Recurring 

Rescumenization 
Total 

< 55 years 0  

(0,0%) 

0  

(0,0%) 

0  

(0,0%) 

1  

(100%) 

0  

(0,0%) 

1  

(2,8%) 

55-64 years 

old 

1  

(9,1%) 

2  

(18,2%) 

3 

(27,3%) 

4 (36,4%) 1  

(9,1%) 

11  

(30,6%) 

65-74 years 

old 

6  

(33,3%) 

1  

(5,6%) 

1  

(5,6%) 

8 (44,4%) 2  

(11,1%) 

18  

(50,0%) 

75-84 years 

old 

1  

(16,7%) 

1 (16,7%) 0  

(0,0%) 

4  

(66,7%) 

0  

(0,0%) 

6  

(16,7%) 

>85 years 

old 

0  

(0,0%) 

0   

(0,0%) 

0   

(0,0%) 

0  

(0,0%) 

0  

(0,0%) 

0  

(0,0%) 

Based on the age category, 1 patient (100%) with the age of <55 years or young adults 

who experienced repeated rehospitalization due to heart failure was found. This study obtained 

11 patients aged 55-64 years or older adults, including 1 patient (9.1%) who died, 2 patients 

Types of 

KKM 

(n=36) 
Age 
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(18.2%) who had recurrent myocardial infarction, 3 patients (27.3%) who had stroke, 4 patients 

(36.4%) who had recurrent rehospitalization due to heart failure, and 1 patient (9.1%) who had 

recurrent revascularization. In the age category of 65-74 years old, 18 patients (50%) were 

obtained, of which 6 patients (33.3%) died, 1 patient (5.6%) experienced recurrent myocardial 

infarction, 1 patient (5.6%) had a stroke, 8 patients (44.4%) experienced recurrent 

rehospitalization due to heart failure, and 2 patients (11.1%) experienced repeated 

revascularization. The next category, namely the elderly, medium or 75-84 years old, was 

obtained by 6 patients with 1 patient (16.7%) experiencing death, 1 patient (16.7%) 

experiencing recurrent myocardial infarction, and 4 patients (66.7%) experiencing repeated 

rehospitalization due to heart failure. As for the oldest age category or >85 years old , no 

patients were found who experienced KKM. 

 

 

 

Distribution of Major Cardiovascular Events in SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital Based on Left Ventricular Ejection Fraction Value and Age 

Table 7. Distribution of KKM in SKA-NSTE Patients at Prof. Dr. R. D. 

Kandou Manado Hospital Based on Left Ventricular Ejection Fraction 

Value and Age 

LVEF * 

Age 

Category 

Major Cardiovascular Events 

Total 
Death 

Recurrent 

Myocardial 

Inphylaxis 

Stroke 
Recurring 

Rehospitalization 

Recurring 

Rescumenization 

Reduced LVEF 

Young 

Adults 

Older 

Adult 

Young 

and Old 

Medium 

Old 

The 

Oldest 

Elder 

0 

(0,0%) 

0 

(0,0%) 

4 

(30,8%) 

1 

(25,0%) 

0 

(0,0%) 

0 (0,0%) 

2 (40,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

0 

(0,0%) 

0 

(0,0%) 

1  

(7,7%) 

0 

(0,0%) 

0 

(0,0%) 

1 (100%) 

3 (60,0%) 

7 (53,8%) 

3 (75,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

1 (7,7%) 

0 (0,0%) 

0 (0,0%) 

1 

(4,3%) 

5 

(21,7%) 

13 

(56,5%) 

4 

(17,4%) 

0 

(0,0%) 

Mildly Reduced LVEF 
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Based on the distribution of the left ventricular ejection fraction value and age to major 

cardiovascular events, 23 patients (63.9%) with reduced LVEF experienced KKM. Among 

them, 1 patient (100%) young adults (<55 years old) experienced repeated rehospitalization 

due to heart failure, 2 patients (40%) elderly adults (55-64 years old) experienced recurrent 

myocardial infarction, 3 patients (60%) elderly adults experienced repeated rehospitalization 

due to heart failure, 4 patients (30%) young adults (65-74 years old) experienced death, 1 

patient (7.7%) young elderly experienced stroke,  7 patients (53.8%) of the elderly experienced 

recurrent rehospitalization due to heart failure, 1 patient (7.7%) of the young elderly 

experienced repeated revascularization, 1 patient (25%) of the moderate elderly (75-84 years) 

died, and 3 patients (75%) of the elderly experienced repeated rehospitalization due to heart 

failure. 

In the next category, 8 patients (22.2%) with mildly reduced LVEF experienced major 

cardiovascular events. Among them, 1 patient (14.3%) of old age died, 1 patient (33.3%) of 

Young 

Adults 

Older 

Adult 

Young 

and Old 

Medium 

Old 

The 

Oldest 

Elder 

0 

(0,0%) 

1 

(33,3%) 

1 

(25,0%) 

0 

(0,0%) 

0 

(0,0%) 

0 (0,0%) 

0 (0,0%) 

1 (25,0%) 

1 (100%) 

0 (0,0%) 

0 

(0,0%) 

1 

(33,3%) 

0 

(0,0%) 

0 

(0,0%) 

0 

(0,0%) 

0 (0,0%) 

1 (33,3%) 

1 (25,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

1 (25,0%) 

0 (0,0%) 

0 (0,0%) 

0 

(0,0%) 

3 

(37,5%) 

4 

(50,0%) 

1 

(12,5%) 

0 

(0,0%) 

Preserved LVEF 

Young 

Adults 

Older 

Adult 

Young 

and Old 

Medium 

Old 

The 

Oldest 

Elder 

0 

(0,0%) 

0 

(0,0%) 

1 

(100%) 

0 

(0,0%) 

0 

(0,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

0 

(0,0%) 

2 

(66,7%) 

0 

(0,0%) 

0 

(0,0%) 

0 

(0,0%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

1 (100%) 

0 (0,0%) 

0 (0,0%) 

1 (33,3%) 

0 (0,0%) 

0 (0,0%) 

0 (0,0%) 

0 

(0,0%) 

3 

(60,0%) 

1 

(20,0%) 

1 

(20,0%) 

0 

(0,0%) 
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old age died, 1 patient (33.3%) of old age experienced stroke, 1 patient (33.3%) of old age 

experienced recurrent rehospitalization due to heart failure, 1 patient (25%) of young age 

experienced death, 1 patient (25%) of young age experienced recurrent myocardial infarction, 

1 patient (25%) of young age experienced repeated rehospitalization due to heart failure,  1 

patient (25%) of young age experienced recurrent revascularization, and 1 patient (100%) of 

moderate elderly age experienced recurrent myocardial infarction. 

For the last category, 5 patients (13.9%) with preserved LVEF experienced major 

cardiovascular events. Among them, 2 patients (66.7%) of elderly adults experienced stroke, 

patients (33.3%) of elderly adults experienced repeated revascularization, 1 patient (100%) of 

young adults experienced death, and 1 patient (100%) of elderly age experienced repeated 

rehospitalization due to heart failure. 

Results of Bivariate Analysis 

Bivariate analysis was carried out to see the relationship between the value of the left 

ventricular ejection fraction and age to major cardiovascular events in SKA-NSTE patients at 

Prof. Dr. R. D. Kandou Manado Hospital for the period January to December 2023. This 

analysis uses the Chi Square Test  and Fisher's Exact  Test to determine the relationship 

between the three variables. The following are the results of the analysis of the data. 

Table 8. Bivariate Analysis of the Relationship between Left Ventral 

Ejection Fraction Value and Age on Major Cardiovascular Incidence 

 Major Cardiovascular Events 

Total 
p 

Value Death 

Recurren

t 

Myocard

ial 

Inphylax

is 

Stroke 

Recurring 

Rehospitaliza

tion 

Recurring 

Rescumeniza

tion 

*Left Ventricular Ejection Faction Value 0.012

** 

Reduce

d 

LVEF 

 

Mildly 

Reduce

d 

LVEF 

 

Preserv

ed 

LVEF 

5  

(12,8

%) 

 

2  

(10,0

%) 

 

 

1  

(3,8%

) 

2  

(5,1%) 

 

2  

(10,0%) 

 

 

0  

(0,0%) 

1  

(2,6%

) 

 

1  

(5,0%

) 

 

 

2  

(7,7%

) 

14  

(35,9%) 

 

2  

(10,0%) 

 

 

1  

(3,8%) 

1  

(2,6%) 

 

1  

(5,0%) 

 

 

1  

(3,8%) 

23  

(59%) 

 

8  

(40%) 

 

 

5  

(19,1

%) 

 

        

*Age Category 0,706

** 
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Young 

Adults 

 

Older 

Adult 

 

Young 

and 

Old 

 

 

Mediu

m Old 

 

 

The 

Oldest 

Elder 

0  

(0,0%

) 

 

1  

(4,2%

) 

 

6  

(14,6

%) 

 

1  

(10,0

%) 

 

0  

(0,0%

) 

0  

(0,0%) 

 

2  

(8,3%) 

 

1  

(2,4%) 

 

1  

(10,0%) 

 

0  

(0,0%) 

0  

(0,0%

) 

 

3  

(12,5

%) 

 

1  

(2,4%

) 

 

0  

(0,0%

) 

 

0  

(0,0%

) 

1  

(11,1%) 

 

4  

(16,7%) 

 

8  

(19,5%) 

 

4  

(40,0%) 

 

0  

(0,0%) 

0  

(0,0%) 

 

1  

(4,2%) 

 

2  

(4,9%) 

 

0  

(0,0%) 

 

0  

(0,0%) 

1  

(11,1

%) 

 

11 

(45,9

%) 

 

18 

(43,8

%) 

 

6  

(60,0

%) 

 

0 

(0,0%

) 

 

**: Fisher's Exact Test 

Based on the bivariate analysis that has been carried out, it was found that the relationship 

between the value of the left ventricular ejection fraction and the major cardiovascular 

incidence in SKA-NSTE patients at Prof. Dr. R. D. Kandou Manado Hospital has a value of P 

= 0.012 which proves that the value of the left ventricular ejection fraction has a meaningful 

relationship with major cardiovascular events. In addition, the results of the study found that 

the relationship between age and major cardiovascular events in SKA-NSTE patients at Prof. 

Dr. R. D. Kandou Manado Hospital had a value of P = 0.706 which proved that age did not 

have a meaningful relationship with major cardiovascular events. 

 

Discussion 

Basic Characteristics of NSTE-ACS Patients at Prof. Dr. R. D. Kandou General Hospital 

The majority of NSTE-ACS patients at Prof. Dr. R. D. Kandou General Hospital were 

male (70.6%), with an average age of 65.51 years. Patients who experienced major adverse 

cardiovascular events (MACE) had a higher average age (67.31 years) compared to those 

without MACE (64.18 years). These findings align with the literature indicating that men and 

older individuals are more vulnerable to cardiovascular events due to physiological changes 

and higher risk factors. 

Major Cardiovascular Incidence in NSTE-ACS Patients at Prof. Dr. R. D. Kandou 

General Hospital 

The incidence of MACE among NSTE-ACS patients was 42.35%, with rehospitalization 

due to heart failure being the most common event (47.2%), followed by death (22.2%), stroke 

(11.1%), recurrent myocardial infarction (11.1%), and repeat revascularization (8.3%). Patients 
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with low LVEF showed a higher risk for all MACE categories, particularly rehospitalization 

and death. These findings underscore the importance of intensive monitoring for patients with 

low LVEF to prevent further complications. 

The Relationship Between Left Ventricular Ejection Fraction and Major Cardiovascular 

Incidence in NSTE-ACS Patients 

Patients with lower LVEF (<40%) had a significantly higher incidence of MACE (59%) 

compared to those with normal or mildly reduced LVEF. This relationship was statistically 

significant (p=0.006), indicating that low LVEF is a strong risk indicator for MACE. Low 

LVEF reflects impaired left ventricular systolic function, which increases the risk of heart 

failure, arrhythmias, and other cardiovascular complications. 

Age Relationship with Major Cardiovascular Incidence in NSTE-ACS Patients 

Older age was also associated with an increased risk of MACE, although this relationship 

was not statistically significant across all age categories (p>0.05). Patients in the "old-medium" 

age group (75–84 years) had the highest MACE incidence (60%), reflecting the impact of aging 

on cardiovascular function, including reduced vascular elasticity and left ventricular 

performance.  
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CONCLUSION 

This study demonstrates that reduced left ventricular ejection fraction (LVEF) and 

advanced age are significantly associated with an increased risk of major adverse 

cardiovascular events (MACE) in patients with Non-ST-Elevation Acute Coronary Syndrome 

(NSTE-ACS). Among the studied population, 42.35% of patients experienced MACE, with 

rehospitalization due to heart failure being the most common event, followed by death, stroke, 

recurrent myocardial infarction, and repeat revascularization. Patients with reduced LVEF 

(<40%) showed the highest incidence of MACE, particularly rehospitalization and death, 

emphasizing the critical role of LVEF as a predictor of cardiovascular outcomes. Additionally, 

older patients, especially those in the "old-medium" age group (75–84 years), exhibited a 

higher tendency for MACE, highlighting the impact of aging on cardiovascular health. These 

findings underscore the importance of early evaluation and management of LVEF and age-

related risk factors in the clinical care of NSTE-ACS patients to reduce the likelihood of 

adverse cardiovascular outcomes. 

 

REFERENCES 

Acute Coronary Syndromes: New Perspectives, New Data. American College of Cardiology 

[Internet]. 2024 May; Available from: https://www.acc.org/Latest-in-

Cardiology/Articles/2024/06/01/01/42/Cover-Story-Acute-Coronary-Syndromes-

New-Perspectives-New-Data 

Bennett JE, Kontis V, Mathers CD, Guillot M, Rehm J, Chalkidou K, et al. NCD Countdown 

2030: pathways to achieving Sustainable Development Goal target 3.4. Vol. 396, The 

Lancet. 2020. pp. 918–34. DOI:10.1016/S0140-6736(20)31761-X 

Choi BG, Rha SW, Yoon SG, Choi CU, Lee MW, Kim SW. Association of Major Adverse 

Cardiac Events up to 5 Years in Patients With Chest Pain Without Significant 

Coronary Artery Disease in the Korean Population. J Am Heart Assoc. 2019 Jun; 

8(12). doi: 10.1161/JAHA.118.010541 

Di Cesare M, McGhie DV, Perel P, Mwangi J, Taylor S, Pervan B, et al. The Heart of the 

World. Glob Heart. 2024 Jan; 19(1).  

Ferreira J, Fonseca M, Goncalves S, Farinha J., Esteves A., Pinheiro A, et al. STEMI with 

mid-range ejection fraction: a group of intermediate risk not to be forgotten. Eur Heart 

J. 2021 Oct; 42(Supplement_1).  

Furtado RHM, Juliasz MG, Chiu FYJ, Bastos LBC, Dalcoquio TF, Lima FG, et al. Long-term 

mortality after acute coronary syndromes among patients with normal, mildly 

reduced, or reduced ejection fraction. ESC Hear Fail. 2023 Feb; 10(1):442–52. doi: 

10.1002/ehf2.14201. Epub 2022 Oct 23 

Gale CP. Acute coronary syndrome in adults: scope of the problem in the UK. Br J Cardiol 

[Internet]. 2017; Available from: https://bjcardio.co.uk/2017/09/acute-coronary-

syndrome-in-adults-scope-of-the-problem-in-the-uk/ 



Gionina Amelia Halim1, Starry Homenta Rampengan2, Edmond Leonard Jim3 

Relationship Between Left Ventricular Ejection Fraction And Age With Major Cardiovascular 

Incidence In Nste-Acs Patients 

 

Jurnal Impresi Indonesia (JII) Vol. 4, No. 1, January 2025          

1095 

 

García-Blas S, Cordero A, Diez-Villanueva P, Martinez-Avial M, Ayesta A, Ariza-Solé A, et 

al. Acute coronary syndrome in the older patient. Vol. 10, Journal of Clinical 

Medicine. 2021. p. 4132. DOI: 10.3390/jcm10184132 

Gupta T, Kolte D, Khera S, Agarwal N, Villablanca PA, Goel K, et al. Contemporary Sex-

Based Differences by Age in Presenting Characteristics, Use of an Early Invasive 

Strategy, and Inhospital Mortality in Patients with Non-ST-Segment-Elevation 

Myocardial Infarction in the United States. Circ Cardiovasc Interv. 2018 Jan; 11(1). 

DOI: 10.1161/CIRCINTERVENTIONS.117.005735 

Hendrickson MJ, Arora S, Vaduganathan M, Fonarow GC, Girish MP, Bansal A, et al. 

Prevalence and prognostic implications of reduced left ventricular ejection fraction 

among patients with STEMI in India. ESC Hear Fail. 2022 Dec; 9(6):3836–45. doi: 

10.1002/ehf2.14055. Epub 2022 Aug 10 

Houghton D, Jones TW, Cassidy S, Siervo M, MacGowan GA, Trenell MI, et al. The effect 

of age on the relationship between cardiac and vascular function. Mech Ageing Dev. 

2016 Jan; 153:1–6. doi: 10.1016/j.mad.2015.11.001 

IHME. INDONESIA: Country Profile [Internet]. IHME. 2021. Available from: 

https://www.healthdata.org/research-analysis/health-by-location/profiles/indonesia 

In brief: What happens when you age? [Internet]. Cologne, Germany: Institute for Quality and 

Efficiency in Health Care (IQWiG); 2020. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK563107/ 

Khan MA, Hashim MJ, Mustafa H, Baniyas MY, Al Suwaidi SKBM, AlKatheeri R, et al. 

Global Epidemiology of Ischemic Heart Disease: Results from the Global Burden of 

Disease Study. Cureus. 2020 July. DOI:10.7759/cureus.9349 

Lauralee Sherwood. Human Physiology: From Cells to Systems: From Cells to Systems. 2017 

[Internet]. 9th Editio. 2006;9:912. Available from: 

https://search.worldcat.org/title/67694714 

Lei Z, Li B, Li B, Peng W. Predictors and prognostic impact of left ventricular ejection fraction 

trajectories in patients with ST-segment elevation myocardial infarction. Aging Clin 

Exp Res. 2022 Jun; 34(6):1429–38. doi: 10.1007/s40520-022-02087-y 

Lilly LS. Pathophysiology of Heart Disease: An Introduction to Cardivascular Medicine. 6th 

Editio. Wolters Kluwer. United States: Philadelphia; 2021. pp. 172–201.  

Management of Heart Attack: Myocardial Ischemia National Audit Project (MINAP) 

[Internet]. United Kingdom; 2024. Available from: 

https://www.nicor.org.uk/interactive-reports/myocardial-ischaemia-national-audit-

project-minap-heart-attack 

Martin SS, Aday AW, Almarzooq ZI, Anderson CAM, Arora P, Avery CL, et al. 2024 Heart 

Disease and Stroke Statistics: A Report of US and Global Data from the American 

Heart Association. Circulation. 2024 Feb; 149(8):E347–913. DOI: 

10.1161/CIR.0000000000001209 

Naghavi M, Ong KL, Aali A, Ababneh HS, Abate YH, Abbafati C, et al. Global burden of 288 

causes of death and life expectancy decomposition in 204 countries and territories 



Gionina Amelia Halim1, Starry Homenta Rampengan2, Edmond Leonard Jim3 

Relationship Between Left Ventricular Ejection Fraction And Age With Major Cardiovascular 

Incidence In Nste-Acs Patients 

 

Jurnal Impresi Indonesia (JII) Vol. 4, No. 1, January 2025          

1096 

 

and 811 subnational locations, 1990–2021: a systematic analysis for the Global 

Burden of Disease Study 2021. Lancet. 2024 May; 403(10440):2100–32. DOI: 

10.1016/S0140-6736(24)00367-2 

NIH National Institute on Aging (NIA). Heart Health and Aging [Internet]. National Institutes 

of Health (NIH). 2024. Available from: https://www.nia.nih.gov/health/heart-

health/heart-health-and-aging#:~:text=Changes in the heart and blood vessels that 

happen with,of life for older people. 

Okkonen M, Havulinna AS, Ukkola O, Huikuri H, Pietilä A, Koukkunen H, et al. Risk factors 

for major adverse cardiovascular events after the first acute coronary syndrome. Ann 

Med. 2021 Jan; 53(1):817–23. doi: 10.1080/07853890.2021.1924395 

Rokom. Coronary heart disease is dominated by urban communities. Ministry of Health of the 

Republic of Indonesia. 2021; (September 2021):1–13.  

Rosselló X, Huo Y, Pocock S, de Werf F Van, Chin CT, Danchin N, et al. Global geographical 

variations in ST-segment elevation myocardial infarction management and post-

discharge mortality. Int J Cardiol. 2017 Oct; 245:27–34. doi: 

10.1016/j.ijcard.2017.07.039 

Siddiqui AJ, Holzmann MJ. Association between reduced left ventricular ejection fraction 

following non-ST-segment elevation myocardial infarction and long-term mortality 

in patients of advanced age. Int J Cardiol. 2019 Dec; 296:15–20. doi: 

10.1016/j.ijcard.2019.07.019 

Toliu FC, Joseph VFF, Rampengan SH. The Relationship between Risk Factors for Coronary 

Heart Disease and the Incidence of Major Cardiovascular Events in Patients with 

Acute Myocardial Infarction with ST Segment Elevation (STEMI) Undergoing 

Primary Percutaneous Coronary Intervention at Prof. Dr. R. D. Kandou Manado 

Period Hospital. Sam Ratulangi University; 2023. DOI: 

https://doi.org/10.35790/msj.v7i1.56486 

Wilar GI, L. Panda A, H. Rampengan S. 6-Month Observation of Major Cardiovascular Events 

in Patients with Acute Myocardial Infarction with ST Segment Elevation (STEMI). J 

Med and Rehabil. 2019; 1(3).  

  

 


