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ABSTRACT 

Objective: To compare the short-term outcomes of patients with Occlusive Myocardial Infarction and Non-occlusive 
Myocardial Infarction in the context of non-ST Elevation Myocardial Infarction. 
Study Design: Analytical cross-sectional study. 
Place and Duration of Study: Armed Forces Institute of Cardiology/National Institute of Heart Diseases, Rawalpindi 
Pakistan; from Jul to Nov 2023. 
Methodology: One hundred and ninety four patients aged 20 to 75 years with NSTEMI were consecutively enrolled. Patients 
were classified into OMI and NOMI groups using angiographic, laboratory tests and electrocardiographic findings. Short-term 
outcomes such as stroke, heart failure, recurrent myocardial infarction, and mortality were recorded. The comparative 
analysis assessed differences in baseline characteristics and clinical endpoints between Occlusive Myocardial Infarction and 
Non-occlusive Myocardial Infarction patients. Chi square test was applied to compare the categorical variables among study 
groups and p-value <0.05 was considered as statistically significant. 
Results: Among 194 patients, there were 71(36.6%) patients with Occlusive Myocardial Infarction & 123(63.4%) with Non-
occlusive Myocardial Infarction and mean age was 60.68 ±12.97 years. Majority of the patients presented with Triple Vessel 
Coronary Artery Disease 89(45.9%), followed by Single and Double Vessel Coronary Artery Disease [60(30.9%); 45(23.2%)] 
respectively. Short-term outcomes included heart failure 50(25.8%), stroke 4(2.1%), recurrent MI 8(4.1%), and death 7(3.6%). 
However, the difference was not significant among study groups (p>0.05). In OMI group, diabetes mellitus, hypertension, 
hyperlipidemia and Coronary Artery Disease were found significantly associated with morbidity and mortality (p<0.05), while 
none of the variables were significantly associated with morbidity and mortality in NOMI group (p>0.05). 
Conclusion: The study emphasizes tailored management strategies for NSTEMI patients, specifically, the disconnect between 
baseline risk of the two groups and the timely utility of invasive strategy can help improve prognosis. 
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INTRODUCTION 

Coronary Artery Disease (CAD) is the leading 
disease of the cardiovascular system, causing high 
morbidity and mortality. CAD has a high prevalence 
all over the world and is significantly increasing day 
by day.1,2 A study in Pakistan revealed high pre-
valence of myocardial infarction (MI) risk factors, 
affecting over 30% of the population aged 45 and 
above.3 Patients with CAD usually seek attention 
when they present to emergency department as Acute 
Coronary Syndrome (ACS).4 ACS can be either ST Ele-
vation Myocardial Infarction (STEMI) for which 
patients undergo Primary Percutaneous Coronary 
Intervention (PPCI) or thrombolysis depending upon 

facilities available or Non-ST Elevation ACS (NSTE-
ACS) for which patient is admitted and subsequently 
undergoes coronary angiogram to ascertain disease 
burden and then treated accordingly.5,6  

Acute STEMI is the most severe manifestation     
of CAD with high morbidity and mortality. In the 
current era of routine PPCI for STEMI, in-hospital 
mortality rate is 5.4% in PPCI centers and 15.7% in 
untreated STEMI.7 Although, morbidity and mortality 
due to Unstable Angina (UA)/Non-STEMI (NSTEMI) 
is lower as compared to STEMI, however there are 
ample chances of reinfarction and mortality to occur 
later on in such cases.8  

There is little contemporary data and gaps in 
knowledge regarding differences in mortality and 
morbidities in terms of angiographic characterization 
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of NSTEMI. Understanding this will help us to 
identify and treat those subsets of patients who can 
derive greater benefit from earlier invasive strategies. 
This may give valuable insights into the existing 
practices, identify the weak points of our current treat-
ment and will help in the implementation of new 
strategies to improve the quality of care for NSTEMI 
patients. Moreover, conducting this study at the AFIC 
adds a unique dimension as AFIC is a highly special-
ized and esteemed cardiac institute in Pakistan. It 
offers a specialized environment for the diagnosis and 
management of cardiovascular diseases. Thus, under-
standing the outcomes of occlusive and non-occlusive 
NSTEMI in this setting can have broader implications 
for healthcare system. This study was conducted with 
the aim to compare the short-term clinical outcomes of 
patients with occlusive and non-occlusive NSTEMI. 

METHODOLOGY 

This analytical cross-sectional study was 
conducted at Armed Forces Institute of Cardiology/ 
National Ins-titute of Heart Diseases, Rawalpindi, 
Pakistan; from 15 July to 15 November 2023 after 
approval from Institutional Ethical Review Board 
(Ltr# 9/2/R&D/2023/275) 

 Sample size of 48 per group was obtained by 
using WHO sample size calculator for two population 
proportions. Power of study was taken as 90%, margin 
of error 5% and reported prevalence of OMI and 
NOMI as p1=33.8% and p2=66.2% respectively in 
NSTEMI patients was used.9 However, the data was 
collected from 194 patients (n1=71, n2=123). 

Inclusion criteria: All patients aged 20 to 75 years of 
both gender who presented with NSTEMI were con-
secutively enrolled.  

Exclusion criteria: Individuals with prior throm-
bolysis, facilitated PCI, iatrogenic STEMI, prior 
Coronary Artery Bypass Grafting (CABG), and ACS 
being medically treated were excluded.  

Patients were enrolled via non-probability 
consecutive sampling technique and underwent a 
comprehensive diagnostic & therapeutic process in 
accordance with international guidelines and pro-
tocols. The patient management strategy was tailored 
based on the nature of their presentation with invasive 
approach either immediate or delayed for NSTEMI 
patients, stratified according to risk assessment. 
Patients were categorized into two groups (Group-
I=OMI and Group-II= NOMI). Detailed demographic 
information of each patient was collected. This 

included age, gender, past medical history, and risk 
factors, such as hypertension, diabetes, smoking, and 
family history of Coronary Artery Diseases (CAD). 
ECG characteristics, such as ST-segment changes and 
the presence of Q-waves were noted. Laboratory 
investigations were performed to determine cardiac 
troponins and other baseline characteristics.  

Coronary angiography enabled detailed 
assessment of the coronary arteries. In particular, the 
presence or absence of Infarct-Related Artery (IRA) 
occlusion was determined. Patients with a confirmed 
IRA occlusion, characterized by 100% stenosis and a 
Thrombolysis In Myocardial Infarction (TIMI) flow 
score of 0 distal to the occlusion, were classified as 
OMI. Those with a patent IRA, featuring stenosis 
between 50-90% and a TIMI flow score of I-III, were 
categorized as NOMI.10  

Patients were closely monitored for short-term 
outcomes such as; stroke, heart failure, recurrent 
myocardial infarction (MI), and mortality. Data 
regarding these critical endpoints was recorded and 
analyzed to compare among OMI and NOMI groups. 

Statistical analysis was performed using 
Statistical Package for Social Sciences (SPSS) version 
23:00. Means and standard deviations were calculated 
for quantitative variables i.e. age, Body Mass Index 
(BMI), Heart Rate, Hemoglobin (Hb), Total Leucocyte 
Count (TLC), Platelet Count, Troponin-I Level, Serum 
Creatinine, and Ejection Fraction. While frequencies 
and percentages were calculated for qualitative 
variables i.e., gender, diabetes, hypertension, smoking, 
hyperlipidemia, Chronic Kidney Disease (CKD), 
family history of CAD, stroke, heart failure, recurrent 
MI and death. Chi-Square test was applied to find 
association of categorical variables with OMI and 
NOMI. p-value of <0.05 was considered as statistically 
significant. 

RESULTS 

A total number of 194 patients were enrolled in 
the study. The mean age of the patients was 60.68 
±12.97 years. There were 121(62.4%) males and 
73(37.6%) females. There were 92(47.4%) diabetics, 
99(51.0%) hypertensive, 54(27.8%) smokers, 48(24.7%) 
hyperlipidemic, and 35(18.0%) patients with CKD 
were reported. Detailed baseline and clinical 
characteristics are shown in Table-I. 

Most of the patients presented with Triple Vessel 
CAD (TVCAD) 89(45.9%). Heart failure was observed 
in 50(25.8%), stroke in 4(2.1%), recurrent MI in 8(4.1%), 
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and death in 7(3.6%) patients. No significant 
association was observed between heart failure, 
stroke, recurrent MI and death in OMI and NOMI 
groups (p>0.05) (Table-II). 
 

Table-I: Baseline and Clinical Characteristics of Study Participant 
(n=194) 

Variables Frequency (%) 

Gender 
Male 121(62.4) 

Female 73(37.6) 

Comorbids 

Diabetes 
Yes 92(47.4) 

No 102(52.6) 

Hypertension 
Yes 99(51.0) 

No 95(49.0) 

Smoking 
Yes 54(27.8) 

No 140(72.2) 

Hyperlipidemia 
Yes 48(24.7) 

No 146(75.3) 

CKD 
Yes 35(18.0) 

No 159(82.0) 

Family History 
of CAD 

Yes 35(18.0) 

No 159(82.0) 

 Mean±SD 

Age (years) 60.68±12.97 

Heart Rate (bpm) 81.29±8.69 

Body Mass Index (kg/m2) 28.73±3.31 

Hemoglobin (g/dL) 12.86±1.39 

Total Leucocyte Count (/µL) 11.34±4.05 

Platelet count (109 L) 256.79±59.66 

Troponin-I (ng/mL) 4281(2195-9500) 

Creatinine (mg/dL) 1.36±0.85 

Ejection Fraction (%) 47.62±11.85 

CAD=Coronary Artery Disease; CKD=Chronic Kidney Disease 

Table-II: Comparison of Short-Term Outcomes Between OMI and  

NOMI Cohorts (n=194) 

Variables 

Total 
(n=194) 
Frequency 
(%) 

OMI 
(n=71) 
Frequency 
(%) 

NOMI 
(n=123) 
Frequency 
(%) 

p-value 

Heart Failure 

Yes 50 (25.8)  20 (28.2) 30 (24.4) 
0.68 

No 144 (74.2) 51 (71.8) 93 (75.6) 

Stroke 

Yes 4 (2.1) 2 (2.8) 2 (1.6) 
0.62 

No 190 (97.9) 69 (97.2) 121 (98.4) 

Recurrent MI 

Yes 8 (4.1) 2 (2.8) 6 (4.9) 
0.38 

No 186 (95.9) 69 (97.2) 117 (95.1) 

Death 

Yes 7 (3.6) 2 (2.8) 5 (4.1) 
1.00 

No 187 (96.4) 69 (97.2) 118 (95.9) 

MI=Myocardial infarction; NOMI=Non-Occlusive Myocardial Infarction; 
OMI= Occlusive Myocardial Infarction 

The comparison was done to determine the 
association of short-term morbidity and mortality with 
baseline and clinical characteristics of the patients in 
both OMI and NOMI groups. Findings revealed that 
in patients with OMI, a significant association of 

morbidity and mortality with diabetes mellitus 
(p=0.04), hypertension (p=0.04), hyperlipidemia 
(p=0.03), and coronary artery disease (p=0.04) was 
found, whereas in NOMI patients, none of the 
variables was significantly associated with morbidity 
and mortality. (Table III)  

There was a slightly higher but statistically 
insignificant occurrence of composite short-term 
outcomes, including stroke, heart failure, recurrent 
Myocardial Infarction (MI), and mortality, in the OMI 
group as compared to the NOMI group (28.2% vs. 
24.4%; p=0.56). (Figure-1). 
 

 
Figure-1: Comparison of Composite Short-term outcomes (stroke, 
Heart failure, recurrent MI, and mortality) in study groups (n=194)  
 

DISCUSSION 

In our study, we investigated the spectrum of 
acute coronary syndromes within the context of 
NSTEMI. Notably, we found that while OMI and 
NOMI both contribute significantly to the NSTEMI 
population, NOMI was more prevalent, accounting for 
123(63.4%) of cases, whereas OMI constituted 
71(36.6%). This distribution showed the heterogeneous 
nature of NSTEMI and diversity in clinical 
presentation. Kos et al., reported NOMI in 33.8% 
NSTEMI cases and OMI in 66.8% NSTEMI cases.9,10 
The divergence in these findings underscores the 
varied landscape of acute coronary syndrome, with 
implications for resource allocation and treatment. 

NSTEMI patients with OMI experienced greater 
delays in receiving angiography, indicating a potential 
issue in the timelines of treatment for this group. 

In terms of angiographic findings, our study 
revealed a substantial proportion of patients pre-
senting with TVCAD 89(45.9%), while a significant 
number exhibited SVCAD and DVCAD [60(30.9%) 
and 45(23.2%)] respectively. This distribution 
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underscores the complex coronary anatomy often 
observed in NSTEMI patients and reflects the need for 
a comprehensive evaluation of the coronary vas-
culature. In the field of cardiology, the accuracy of the 
12-channel electrocardiogram for identifying coronary 
artery occlusion is constrained, particularly in cases of 
NSTEMI.11-13 It has been observed that around one in 
five NSTEMI patients presents with complete 
occlusion of the infarct-related artery. However, a 
comprehensive review of published original studies 
showed conflicting results regarding the influence of 
occluded infarct-related arteries on outcomes in 
NSTEMI patients, with most studies indicating a lack 
of a significant link between occlusion and adverse 
results.9,14,15 

Regarding short-term outcomes, our study 
observed heart failure in 50(25.8%) patients, stroke in 
4(2.1%), recurrent MI in 8(4.1%), and death in 7(3.6%) 

cases. The absence of a statistically significant 
difference between OMI and NOMI in terms of heart 
failure, stroke, recurrent MI, and death (p>0.05) 
suggested that both OMI and NOMI patients face 
comparable short-term clinical risks.  This contrast 
with some previous researches indicate that OMI 
patients may experience worse short-term outcomes as 
compared to NOMI patients.16,17 A meta-analysis by 
Hung et al., reported higher death rate and recurrent 
MI between OMI and NOMI patients.18 According to 
the findings of Kos N et al., there was no significant 
difference in previous stroke, previous coronary by-
pass surgery, cardiovascular mortality between OMI 
and NOMI group.9 These discrepancies might be 
attributed to several factors, including variations in 
sample size, patient characteristics, study design, and 
definitions of outcomes across different studies.  

Table-III: Comparison of Outcomes with Baseline and Clinical Characteristics of the Patients with OMI and NOMI (n=194) 

Variables 

OMI 
Frequency(%) 

(n=71) 

NOMI 
Frequency(%) 

(n=123) 

Heart 
Failure 
(n=20) 

Stroke 
(n=2) 

Recurrent 
MI 

(n=2) 

Death 
(n=2) 

p-
value 

Heart 
Failure 
(n=30) 

Stroke 
(n=2) 

Recurrent 
MI 

(n=6) 

Death 
(n=5) 

p-
value 

Gender          

Male 16(72.7) 2(9.1) 2(9.1) 2(9.1) 
0.70 

20(60.6) 2(6.1) 6(18.2) 5(15.2) 
0.13 

Female 4(100) - - - 10(100) - - - 

Diabetes Mellitus 

Yes 16(80.0) 2(10.0) 2(10.0) - 
0.04 

20(76.9) - 2(7.7) 4(15.4) 
0.10 

No 4(66.7) - - 2(33.3) 10(58.8) 2(11.8) 4 (23.5) 1(5.9) 

Hypertension 

Yes 16(80.0) 2(10.0) 2(10.0) 0(0) 
0.04 

22(71.0) 2(6.5) 4(12.9) 3(9.7) 
0.74 

No 4(66.7) - - 2(33.3) 8(66.7) - 2(16.7) 2(16.7) 

           

Smoking 

Yes 10(62.5) 2(12.5) 2(12.5) 2(12.5) 
0.18 

12(70.6) - 2(11.8) 3(17.6) 
0.51 

No 10(100) - - - 18(69.2) 2(7.7) 4(15.4) 2(7.7) 

Hyperlipidemia 

Yes 6(50.0) 2(16.7) 2(16.7) 2(16.7) 
0.03 

10(76.9) - 2(15.4) 1(7.7) 
0.73 

No 14(100) - - - 20(66.7) 2(6.7) 4(13.3) 4(13.3) 

Chronic Kidney Disease 

Yes 10(71.4) 2(14.3) 2(14.3) - 
0.11 

20(64.5) 2(6.5) 6(19.4) 3(9.7) 
0.27 

No 10(83.3) - - 2(16.7) 10(83.3) - - 2(16.7) 

Family history of CAD 

Yes - - - - 
- 

4 (66.7) - - 2(33.3) 
0.24 

No 20(76.9) 2(7.7) 2(7.7) 2(7.7) 26(70.3) 2(5.4) 6(16.2) 3(8.1) 

Coronary Artery Disease  

SVCAD 2(100) - - - 

0.04 

- - - - 

0.59 DVCAD 2(50.0) - - 2(50.0) 4(50.0) 1(12.5) 2(25.0) 1(12.5) 

TVCAD 16(80.0) 2(10.0) 2(10.0) - 26(72.2) 2(5.6) 4(11.1) 4(11.1) 

SVCAD=Single Vessel Coronary Artery Disease; DVCAD=Double Vessel Coronary Artery Disease; TVCAD=Triple Vessel Coronary Artery Disease 

 

A
D

U
L

T
 C

A
R

D
IO

L
O

G
Y

 



OOuuttccoommeess  ooff  OOcccclluussiivvee  aanndd  NNoonn--OOcccclluussiivvee MI 

Pak Armed Forces Med J 2024; 74(Suppl-1): S52 

Importantly, our analysis reported the association 
of baseline and clinical characteristics with short-term 
morbidity and mortality in both OMI and NOMI 
groups. We found that in OMI patients, there was a 
significant association between morbidity and mor-
tality and key comorbidities, including diabetes 
mellitus, hypertension, hyperlipidemia, and the 
presence of coronary artery disease. These findings 
underscore the critical role of these risk factors in 
shaping the clinical trajectory of OMI patients and 
emphasize the need for vigilant management of these 
high-risk individuals. Conversely, in the NOMI group, 
no specific variables were found to be significantly 
associated with short-term morbidity and mortality. 
This contrast between OMI and NOMI further 
signifies the complexity of NSTEMI patient profiles, 
with OMI patients exhibiting distinct risk factors that 
contribute to their differential short-term outcomes. A 
prior investigation also revealed that patients exp-
eriencing NOMI carry a notable comorbidity burden, 
influencing their subsequent mortality rates, 
ultimately resulting in long-term mortality rates 
equivalent to those of OMI patients.9Another study 
carried out by Hung et al., compared the OMI/NOMI 
approach to the STEMI/NSTEMI paradigm revealed 
that 28.2% of patients initially diagnosed with 
NSTEMI were subsequently reclassified by ECG 
reviewers as having OMI, highlighting potential 
discrepancies in the initial diagnosis of these 
patients.18 

The categorization of patients into OMI and 
NOMI based on coronary angiography findings adds 
depth to our understanding of NSTEMI subtypes and 
their implications for short-term clinical outcomes. 
Furthermore, the systematic collection of com-
prehensive patient data, including demographic, ECG, 
laboratory, echocardiographic, and angiographic 
parameters, provides a robust foundation for our 
analysis. 

LIMITATIONS OF STUDY 

This was a single-center study hence findings may not 
be fully generalizable to all healthcare settings. 
Categorization of OMI and NOMI was based on angio-
graphic criteria, which may not fully capture the hetero-
geneity within NSTEMI patients, and this approach could 
benefit from further refinement. Additionally, the short-term 
follow-up duration is a limitation, as the long-term 
prognosis of NSTEMI patients may differ. A prospective 
multicenter study is warranted to provide more com-
prehensive understanding of NSTEMI outcomes in diverse 
patient populations. The refinement of criteria for cate-

gorizing OMI and NOMI, also includes other diagnostic 
modalities, such as intravascular imaging. Long-term follow-
up studies are crucial for assessing the enduring impact of 

occlusion on NSTEMI patient outcomes.  

CONCLUSION 

The study emphasizes tailored management strategies 
for NSTEMI patients. Specifically, the disconnect between 
baseline risk of the two groups and the timely utility of 
invasive strategy can help improve prognosis. Increasing 
prevalence of delayed PCI for patients admitted with 
myocardial infarction presents the opportunity for a large-
scale retrospective analysis of ECG patterns other than ST 
elevation that are suggestive of occlusion (OMI). 
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