
Alhassin Ghazy S Alsulymani, (2025). Incidence and Risk Factors of Myocardial Infarction in Patients 

Presented with Ischemic Stroke. MAR Cardiology & Heart Diseases, 04(01). 

 

 

 
 

 

Incidence and Risk Factors of Myocardial Infarction in Patients Presented 

with Ischemic Stroke. 

Abdullah Fahad Alghamdi1, Ghada Merdad2, Alhassin Ghazy S Alsulymani *3, Raed Ateeq M Alsulami4, 

Hassan Ahmed Hazazi5, Ali Salem Al- Dawais6,  Abdulrahman Aidah Al ghashmari7,  Asim Mussad 

Almalawi8, Muhannad Mohammed A Algarni9 

 

1. ER Resident, king Abdullah complex hospital, Jeddah, Saudi Arabia. 

2. ER consultant, king abdulaziz university hospital, Jeddah, Saudi Arabia. 

4. IM Resident, East Jeddah General hospital, Jeddah, Saudi Arabia. 

5. GP, King Fasial Hospital, Al-Taif. 

6,7,9. Medical student, king abdulaziz university hospital, Jeddah, Saudi Arabia 

8. Neurology Resident, Dr.Soliman Fakeeh Hospital, Jeddah, Saudi Arabia. 

*Correspondence to:  Alhassin Ghazy S Alsulymani, IM Resident, King Fahad General Hospital, Jeddah, 

Saudi Arabia. 

Copyright 

© 2024 Alhassin Ghazy S Alsulymani. This is an open access article distributed under the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited. 

Received: 17 Dec 2024  

Published: 02 Jan 2025 

 
 

MAR Cardiology & Heart Diseases (2025) 4:01 
 
Research Article  
 



Alhassin Ghazy S Alsulymani, MAR Cardiology & Heart Diseases (2025) 04:01 Page 2 of 13 

Alhassin Ghazy S Alsulymani, (2025). Incidence and Risk Factors of Myocardial Infarction in Patients 

Presented with Ischemic Stroke. MAR Cardiology & Heart Diseases, 04(01). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

Background: Myocardial infarction (MI) and ischemic stroke (IS) represent simultaneous 

medical emergencies requiring immediate attention. Myocardial infarction (MI) refers to 

any event that leads to reduced blood flow to the heart muscle, causing cardiac cell death. 

In contrast, ischemic stroke (IS) denotes the abrupt onset of inadequate blood supply to a 

specific brain region, resulting in a decline in neurological function. The factors that 

increase the likelihood of experiencing ischemic stroke or myocardial infarction overlap, as 

do the physiological mechanisms driving these conditions. Studies regarding the occurrence 

and connection between heart attacks and strokes in the Middle East are limited. Therefore, 

the aim of this study was to determine the incidence and risk factors of myocardial infarction 

in patients presenting with ischemic stroke. 

Method: In this retrospective cohort study conducted at King Abdul-Aziz University Hospital 

in Jeddah, Saudi Arabia, during June 2023, we analyzed 27 out of 1,176 stroke patients at 

KAUH from 2017 to 2022 who subsequently experienced a heart attack (MI) during the study 

period. 

Results: The study revealed an incidence rate of 14% per patient-year for MI following 

ischemic stroke, with a substantial occurrence within the first year. ST-Elevation Myocardial 

Infarction (STEMI) was predominant (51.9%) post-stroke. Patients with comorbidities such 

as Peripheral Arterial Disease (PAD), heart failure, and a history of smoking exhibited a 

higher likelihood of earlier onset MI after stroke. However, age, gender, BMI, family history 

of MI, hypertension, diabetes, and atrial fibrillation did not significantly influence the 

duration between stroke and MI. 

Conclusion: The study found a 14% yearly rate of heart attacks in patients with ischemic 

stroke, with most occurring within the first year; however, a significant number experienced 

it beyond the initial year. Peripheral Arterial Disease, heart failure, and smoking were key 

risk factors. These results highlight the need for targeted interventions and new screening 

guidelines to detect and prevent heart attacks early in this population. 
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Introduction 

Myocardial infarction (MI) and ischemic stroke (IS) are medical emergencies that require urgent 

medical attention. (1) Myocardial infarction (MI) is defined as any incident that causes myocardial 

ischemia, resulting in cardiac myocyte cell death, while ischemic stroke (IS) is defined as the sudden 

occurrence of acute ischemia in a specific area of the brain, resulting in loss of neurological function. 

(2, 3) The risk factors for ischemic stroke and myocardial infarction are similar, as is the 

pathophysiological process. (4) Worldwide, ischemic stroke is the second leading cause of death and a 

significant contributor to disability. (5, 6) According to the WHO, the two main causes of death 

worldwide, stroke and ischemic heart disease (IHD), accounted for approximately 8.76 million and 6.24 

million deaths in 2015, respectively. (7) There is evidence that patients who have had an ischemic stroke 

are at significant risk of developing coronary artery disease (CAD). (8) A previous systematic review 

has established that the incidence of MI after ischemic stroke is 1.67% and 2%. (4, 8) Furthermore, a 

cohort study in 2022 with a 5-year follow-up showed an incidence of 11.1%. (7) A study conducted in 

Korea on recurrent stroke, myocardial infarction, and major vascular events during the first year showed 

a cumulative incidence at 30-day, 90-day, and 1-year rates of 1%, 3%, and 5%, respectively, for MI 

after ischemic stroke. (9) There are common risk factors that contribute to the pathophysiology of MI 

and IS, such as age, smoking, male gender, diabetes mellitus (DM), hypertension (HTN), peripheral 

artery disease (PAD), coronary artery disease (CAD), and chronic kidney disease (CKD). (8-12) It is 

still controversial whether stroke patients should be screened for asymptomatic coronary artery disease. 

(4) Studies regarding the incidence and relationship between myocardial infarction and ischemic stroke 

in the Middle East are limited. Hence, the purpose of this study was to determine the incidence and risk 

factors of myocardial infarction in patients presenting with ischemic stroke at King Abdulaziz 

University Hospital (KAUH), Jeddah, Saudi Arabia. 

 

Materials & Methods 

Aim and Objectives 

This study aimed to determine the incidence and risk factors of myocardial infarction in patients 

presenting with ischemic stroke from 2017 to 2022 at King Abdul-Aziz University Hospital (KAUH) 

in Jeddah, Saudi Arabia. 
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Study Design and Settings 

This retrospective cohort study was conducted in June 2023 at King Abdul-Aziz University Hospital 

(KAUH), a tertiary care center in Jeddah, Saudi Arabia. The study involved all patients presenting at 

the emergency department with ischemic stroke from 2017 to 2022. The study was approved by the 

KAUH Ethical Committee, reference number (285-23). 

Study Population and Sample Size 

We reviewed the medical records of 1,176 patients who presented with stroke from 2017 to 2022 at 

KAUH. Twenty-seven of them met the inclusion criteria, which included any patient with ischemic 

stroke during that period who subsequently presented with myocardial infarction (MI). Patients with 

hemorrhagic stroke, transient ischemic attack (TIA), or a previous history of MI prior to the ischemic 

stroke were excluded. 

Data Collection and Definition of Variables 

Data were obtained from the Hospital Health Informatics Department, collected, and interpreted using 

a data collection sheet and Microsoft Excel. The collection sheet contained demographics, including 

patient age, gender, and body mass index. 

The date and type of MI were recorded, as well as the date of ischemic stroke diagnosis and the use of 

percutaneous coronary intervention (PCI). 

The risk factors assessed in the study included a family history of MI, smoking history, diagnosis of 

heart failure, diabetes, hypertension (HTN), peripheral artery disease (PAD), and atrial fibrillation. 

Medication history was also collected, including antiplatelet agents, anticoagulants, statins, 

antihypertensive medications, diabetic medications, and thrombolytic medications. 

Laboratory investigations measured included troponin, creatine kinase-MB (CK-MB), total cholesterol, 

low-density lipoprotein (LDL), high-density lipoprotein (HDL), triglycerides, and hemoglobin A1c 

(HbA1c) levels. 

Data Entry and Data Analysis 

Data were analyzed using the Statistical Package for Social Sciences (SPSS) (IBM SPSS, IBM Corp., 

Armonk, N.Y., USA) version 26. Univariate analysis was conducted to assess the frequency of 
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categorical variables and the central tendency and measures of dispersion for continuous variables. The 

Chi-squared test (χ2) was applied to investigate the association between qualitative variables, expressed 

as numbers and percentages. The Mann–Whitney U and Kruskal-Wallis tests were used to examine the 

association between nonparametric quantitative variables, expressed as means and standard deviations 

(mean ± S.D.). Statistical significance was defined as p < 0.05. 

 

Result  

In this study, 27 patients were included out of 1176 (2.23%) with incidence rate of about 14 per 100 

patient each year. The patient age ranged from 39 to 87 years with mean age was 65.56 ± 13.48 years 

and BMI ranged from 17.30 to 49.54 (kg/m2) with mean 30.49±7.19 (kg/m2). The males were more 

than females (63% versus 37%). Most of the cases had a ST Elevation Myocardial infarction (STEMI) 

(51.9%) followed by Unstable Angina (UA) (22.2%) and Non-ST Elevation Myocardial Infarction 

(NSTEMI) (14.8%). Of patients 33.3% were smokers, 25.9% had positive family history of MI. 

Associated comorbidities were 92.9% hypertensive, 70.4% diabetics, 40.7% heart failure, 18.5% atrial 

fibrillation and 11.1% peripheral arterial diseases. Medications used were Statin (100.0%), 

antihypertensive (96.3%), antiplatelet (77.8%), anticoagulants (70.4%), diabetic medications (66.7%), 

PCI (25.9%) and thrombolytic medications (22.2%) (Table 1).  

Table 1. Demographic and clinical characteristics of patients (N=27). 

Characteristics Count % 

Age (years) Mean ± SD 65.56 ± 13.48  

BMI (kg/m2) Mean ± SD 30.49±7.19  

Gender Male 17 63.0% 

Female 10 37.0% 

Type of MI STEMI 14 51.9% 

UA 6 22.2% 

NSTEMI 4 14.8% 

Unspecified MI 3 11.1% 
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Risk factors    

Smoker Yes 9 33.3% 

Family History of MI Yes 7 25.9% 

Comorbidities    

Hypertension Yes 25 92.6% 

Diabetes Mellitus Yes 19 70.4% 

Heart Failure Yes 11 40.7% 

Atrial Fibrillation Yes 5 18.5% 

Peripheral Arterial Disease Yes 3 11.1% 

Medications used    

Statin Yes 27 100.0% 

Antihypertensive  Yes 26 96.3% 

Antiplatelet  Yes 21 77.8% 

Anticoagulant  Yes 19 70.4% 

Diabetic Medications  Yes 18 66.7% 

PCI Yes 7 25.9% 

Thrombolytic Yes 6 22.2% 

 

The frequency of having a stroke and developed MI was 22.22% within 30 days, 14.81% within 90 

days, 11.11% within 6 months, 22.22% within 1 year, and 29.63% within more than 1 year (Figure 1) 
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Figure 1: Percentage of duration between having a stroke and developing MI. 

The duration of having MI after stroke was significantly more within 30 days in patients with heart 

failure (P =0.020) and peripheral artery diseases (P = 0.021). Meanwhile, in smokers, the duration of 

having MI after stroke was significantly more > 1year (P = 0.021). There were insignificant differences 

in the duration of having MI after stroke in patients with a positive family history of MI, Diabetes 

Mellitus, Atrial Fibrillation, hypertension as well as age and BMI (P= 0.067, P= 0.732, P= 0.759, P= 

0.274, P= 0.956, and p= 0.876, respectively) (Table 2). 
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Table 2 - The Relationship Between the Duration before MI and Risk factors. 

Risk factors Duration of having MI after stroke 

Significanc

e 

 

30 Days 90 Days 6 Months 1 year > 1 year  

N % N % N % N % N % P-Value 

Heart Failure Yes 5 45.5% 1 9.1% 1 9.1% 3 27.3% 1 9.1% 0.020* 

No 1 6.3% 3 18.8% 2 12.5% 3 18.8% 7 43.8%  

Peripheral 

Arterial 

Disease 

Yes 3 100.0%         0.021* 

No 3 12.5% 4 16.7% 3 12.5% 6 25.0% 8 33.3%  

Smoker Yes 2 22.2%     3 33.3% 4 44.4% 0.026* 

No 4 22.2% 4 22.2% 3 16.7% 3 16.7% 4 22.2%  

Family History 

of MI 

Yes 2 28.6%   2 28.6% 3 42.9%   0.067 

No 4 20.0% 4 20.0% 1 5.0% 3 15.0% 8 40.0%  

Diabetes 

Mellitus 

Yes 5 26.3% 2 10.5% 2 10.5% 5 26.3% 5 26.3% 0.732 

No 1 12.5% 2 25.0% 1 12.5% 1 12.5% 3 37.5%  

Atrial 

Fibrillation 

Yes 2 40.0% 1 20.0%   1 20.0% 1 20.0% 0.759 

No 4 18.2% 3 13.6% 3 13.6% 5 22.7% 7 31.8%  

Hypertension Yes 6 24.0% 4 16.0% 3 12.0% 6 24.0% 6 24.0% 0.274 

No         2 100.0%  

Age (years)   65±15  65±14  66±24  68±10  64±14 0.956 

BMI (kg/m2)   29.73± 

7.73 

 33.07

± 9.00 

 26.78

± 8.50 

 31.41

± 9.28 

 30.48 ± 

4.66 

0.876 

Regarding the medication of use, there was no significant correlation between the risk of MI following 

stroke with the use of anticoagulant, antiplatelet, DM or HTN medication, Thrombolytic use for the 

stroke (p=0.274, p=0.749, p=0.859, p=0.201, p=0.661, respectively) (Table 3). 
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Discussion  

In our study, we found that the incidence rate was 14 per 100. This finding is consistent with that of 

Buckley BJR et al., who found an incidence of 11.1%. [5] On the other hand, Pana TA et al., Kang K 

et al., and Alqahtani F et al. found lower rates. [7, 9, 10] Therefore, the differences between these studies 

are likely the result of various factors, such as differences in study design, sample size, and demographic 

characteristics. We believe our population has a longer survival rate due to a younger age; hence, they 

can develop subsequent MI.  

Our statistical analysis indicates that the majority of patients develop myocardial infarction within the 

first year after being diagnosed with ischemic stroke. This can be attributed to underlying 

pathophysiology, shared risk factors, challenges in prevention, and the inflammatory response triggered 

by stroke [4, 8-12]. Understanding these relationships is critical for healthcare practitioners to create 

effective strategies for managing and preventing cardiovascular complications among individuals with 

ischemic stroke. 

Interestingly, our research demonstrates that patients with Peripheral Arterial Disease (PAD) or heart 

failure are more likely to have MI within a year or less of experiencing an ischemic stroke. Conversely, 

another study shows that individuals with PAD or heart failure are prone to developing MI 1–5 years 

following a stroke. [7] This can be attributed to poorly controlled cardiovascular comorbidities, such as 

heart failure or PAD, within the first year following an ischemic stroke and ongoing disease processes, 

such as inflammation and atherosclerosis, provoked by stroke events [13]. To lower the risk of post-

ischemic stroke MI, we recommend focusing on surveillance and improving the standard of care for 

patients with a history of cardiovascular comorbidities who present with ischemic stroke.  

This study found that smoking significantly increases the likelihood of myocardial infarction (MI) 

following a stroke. The presence of smoking as a risk factor amplifies the vulnerability of stroke 

survivors to the development of MI, potentially due to synergistic effects on vascular damage and 

systemic inflammation. Further investigation into the mechanisms underlying this association may 

elucidate pathways for targeted interventions aimed at reducing the risk of MI in post-stroke individuals, 

particularly those with a history of smoking. [14, 15, 16] 

Nonetheless, the current investigation finds that age, male gender, BMI, having a family history of MI, 

and having a diagnosis of hypertension (HTN), diabetes mellitus (DM), or atrial fibrillation (Afib) are 
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not correlated with the duration between ischemic stroke and MI. These findings are consistent with 

those of Kang K et al., except for one finding that shows a significant risk of developing MI after a 

stroke with increasing age. [9] Since most of the patients in this study experienced MI in the first year 

following a stroke, we can infer that the majority of these parameters are chronic and require a longer 

duration to impact the interval between ischemic stroke and the development of MI. [17] 

In our study, we found no significant correlation between the risk of MI following a stroke and the use 

of anticoagulants, antiplatelets, DM or HTN medications, thrombolytic use for the stroke, HbA1c, total 

cholesterol level, LDL and HDL levels, and cardiac enzymes, including CK-MB and troponin levels. 

This finding is consistent with some previous studies but not all. For example, a study by Fahad 

Alqahtani et al. found that thrombolytic use was significantly associated with a decreased risk of MI 

following stroke. [10] Another study by Long Li et al. found that early antiplatelet therapy within 48 

hours at discharge decreased the associated risk of MI following stroke; however, they found that the 

use of antihypertensive medication was insignificant. [12] Additionally, Jaymala Mishra et al. found in 

their study that cardiac markers (CK-MB and troponin) had no role in the increased incidence of MI 

following a stroke in all age groups. [1] Another study supported our results, finding that cholesterol 

levels at the time of admission for MI after stroke were insignificant. [7] Lastly, a study by Thomas 

Mooe et al. supports our finding that anticoagulant and thrombolytic therapy were insignificant with 

regard to MI following stroke. [11]  

It is important to note that these studies were all observational studies, which means that they cannot 

prove cause and effect. Overall, the evidence on the relationship between medication use, lab results, 

and the risk of MI after stroke is inconclusive. More research is needed to confirm these findings and 

clarify the role of these medications in preventing MI after stroke. 

 

Limitations 

Even though this study has provided valuable insights, it is not without limitations. The use of a 

retrospective design based on medical records may have led to potential gaps or errors in the data. 

Moreover, the study's focus on a single health facility highlights the need to be careful when extending 

the findings to larger populations. These limits emphasize why we need more studies in various 

healthcare setups. It'll help us truly grasp all the different aspects of the relationship between Myocardial 
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infarction and Stroke. 

 

Conclusion  

This study sought to assess the incidence and risk factors of myocardial infarction (MI) in patients 

presenting with ischemic stroke. Our findings revealed a 14% patient-year incidence rate, with most 

cases occurring within the first year. Peripheral arterial disease, heart failure, and smoking emerged as 

prominent risk factors for MI development after ischemic stroke. 

The implications of these results are substantial. They offer valuable insights for tailoring interventions 

aimed at high-risk patient groups, potentially shaping new screening and diagnostic guidelines for the 

early identification, treatment, and prevention of MI within this specific patient population. 
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