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Abstract- Stroke is a major cause of morbidity and mortality among patients with cardiovascular 
conditions. This study aims to identify and evaluate clinical, biochemical, and imaging indicators 
that predict stroke risk in cardiac patients. We conducted a retrospective cohort study involving 
200 patients diagnosed with various cardiovascular diseases from 2020 to 2022 at a tertiary care 
hospital. Data collected included clinical characteristics, biochemical markers, and imaging 
results. Statistical analyses were performed to assess the association of these indicators with 
stroke incidence. The findings revealed a significant association between atrial fibrillation (AF), 
heart failure, and coronary artery disease (CAD) with increased stroke risk, as well as 
hypertension and dyslipidemia. When the existing kinds of literature such as patient data were 
analyzed, this study enhanced the understanding of the complex interactions between these 
indicators and stroke risk.  
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Abstract- Stroke is a major cause of morbidity and mortality 
among patients with cardiovascular conditions. This study aims 
to identify and evaluate clinical, biochemical, and imaging 
indicators that predict stroke risk in cardiac patients. We 
conducted a retrospective cohort study involving 200 patients 
diagnosed with various cardiovascular diseases from 2020 to 
2022 at a tertiary care hospital. Data collected included clinical 
characteristics, biochemical markers, and imaging results. 
Statistical analyses were performed to assess the association 
of these indicators with stroke incidence. The findings revealed 
a significant association between atrial fibrillation (AF), heart 
failure, and coronary artery disease (CAD) with increased 
stroke risk, as well as hypertension and dyslipidemia. When the 
existing kinds of literature such as patient data were analyzed, 
this study enhanced the understanding of the complex 
interactions between these indicators and stroke risk. 
Ultimately, this study is intended to provide healthcare 
professionals with a clearer framework for identifying at-risk 
patients to improve prevention strategies and patient outcomes 
in the cardiac population. 
Keywords: stroke indicators, cardiac stroke, atrial 
fibrillation, dyslipidemia. 
 
 

 

 
 

I.

 

Introduction

 

troke has increasingly become a critical global 
health challenge and stands as one of the primary 
causes of both morbidity and mortality, particularly 

among individuals with cardiovascular conditions1. The 
intricate relationship between cardiovascular diseases 
and the heightened risk of stroke is firmly established in 
the scientific literature. Numerous epidemiological 
studies have demonstrated that patients suffering from 
cardiovascular disorders are significantly more prone to 
experience stroke when compared to those without any 
cardiovascular issues. Among the array of heart 
diseases, atrial fibrillation, coronary artery disease, and 
heart failure are recognized as the most prevalent 
conditions that contribute to the underlying mechanisms 
leading to stroke2,3. 

The effective prevention and treatment of stroke 
significantly depend on precise risk assessment, which 
necessitates the identification of robust and reliable 
predictive indicators4. A deep understanding of these 
indicators is vital for healthcare providers as it enables 

the implementation of timely and targeted interventions, 
ultimately aimed at reducing stroke incidence among at-
risk cardiac patients. Clinical factors are crucial in this 
risk stratification process; demographic characteristics 
(age, gender, ethnicity), detailed medical history, and 
related comorbidities must all be considered. In addition 
to clinical assessments, biochemical markers such as 
hypertension readings, lipid profiles, and inflammatory 
markers including C-reactive protein and Interleukin-6—
have been closely associated with an elevated risk of 
stroke5-8. 

Further enhancing the ability to predict stroke is 
the adoption of advanced imaging technologies, which 
allow for the detailed visualization of anatomical 
abnormalities that may predispose patients to 
thromboembolic events. Techniques like carotid 
ultrasound and transesophageal echocardiography can 
reveal significant structural issues that are not always 
apparent through standard clinical evaluations alone9. 

This study aims to comprehensively investigate 
the various indicators that predict stroke risk in patients 
with cardiovascular diseases by meticulously evaluating 
clinical, biochemical, and imaging factors. By 
synthesizing existing research and conducting a robust 
retrospective analysis of patient data over a defined 
period, the study seeks to elucidate the complex 
interactions between these indicators and their 
cumulative impact on stroke risk. Ultimately, the intention 
of this research is to provide healthcare professionals 
with a more precise and clearer framework for identifying 
patients at elevated risk, thereby enabling the 
development of more effective prevention strategies and 
leading to improved patient outcomes. Understanding 
the multifaceted interplay between heart disease and 
stroke is imperative, as such knowledge will contribute to 
more accurate risk classification and the formulation of 
targeted preventive measures10. 

II. Methodology 

a) Study Design   
This research employed a comprehensive 

retrospective cohort design aimed at identifying stroke 
prediction indicators among patients with cardiovascular 
diseases. The study encompassed a diverse group of 
patients treated at a tertiary care hospital from January 
2020 to December 2022. Ethical considerations were 
paramount; thus, the study protocol received approval 
from the institutional review board to ensure the 
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protection of patient rights and confidentiality throughout 
the research process. 

b) Study Population9,10 
The study population consisted of 200 patients 

diagnosed with various cardiovascular conditions, with a 
mean age of 65 years, reflecting a geriatric 
predisposition commonly seen in cardiovascular 
disease. Inclusion criteria for the cohort were strictly 
defined, encompassing patients with confirmed 
diagnoses of coronary artery disease (CAD), heart 
failure, or atrial fibrillation (AF). Patients were required to 
have established medical records and recent evaluations 
to ensure accurate data collection. Notably, those with a 
documented history of stroke prior to enrollment were 
rigorously excluded from the analysis to prevent 
confounding variables that could skew the study results. 
This careful selection aimed to create a clear focus on 
the relationship between existing cardiovascular 
diseases and their role in stroke risk. 

c) Data Collection  
Data collection was conducted meticulously, 

leveraging the hospital's medical records. Clinical 
information gathered included demographic variables 
such as age, gender, and ethnicity, as well as detailed 
medical histories that included previous cardiovascular 
events and comorbid conditions influencing stroke risk. 
Risk factor assessments incorporated essential clinical 
parameters such as blood pressure measurements, 
which were taken at multiple points to ensure accuracy, 
and lipid profiles that provided insights into the 
cholesterol levels of patients11.  

Biochemical markers were a key focus of the 
study; inflammatory markers, particularly C-reactive 
protein and Interleukin-6, were carefully measured to 

assess their correlation with heightened stroke risk. This 
biochemical analysis was performed using established 
laboratory protocols to ensure reliability and 
reproducibility of results12. 

In addition to clinical and biochemical data, 
advanced imaging modalities were utilized to enhance 
stroke risk assessment13. Imaging studies such as 
carotid ultrasound and transesophageal 
echocardiography were employed to identify any 
structural abnormalities in the heart and blood vessels, 
which might predispose patients to thromboembolic 
events14. These imaging results were crucial in 
differentiating patients with significant anatomical risk 
factors from those without observable issues15,16. 

By integrating clinical, biochemical, and imaging 
data, this study aimed to create a robust risk profiling 
framework, ultimately enhancing the understanding of 
stroke predictors in the cardiac patient cohort. 

d) Statistical Analysis 
Data were analyzed using SPSS software. 

Descriptive statistics were calculated for baseline 
characteristics. Logistic regression models were 
employed to assess the association between potential 
stroke indicators and the incidence of stroke, adjusting 
for confounding variables. 

III. Results 

a) Participant Characteristics 
The cohort comprised 200 patients, with 58% 

male and 42% female. The prevalence of conditions was 
as follows: CAD (40%), heart failure (30%), and AF 
(30%). The average follow-up duration was 24 months, 
during which 45 patients (9%) experienced a stroke. 
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Table

Gender Number of Participants Percentage

Male 116 58%

Female 84 42%

b) Clinical Indicators

Condition Association with 
Stroke

Odds Ratio 
(OR) 95% CI Interpretation

Atrial 
Fibrillation 

(AF)

Present in 30%of 
stroke cases: 

CHA2DS2-VASc >2 
increases risk

3.45 2.10-5.68
Significant 

association with 
stroke risk

Heart Failure
Higher Incidence of 

Stroke (12% Vs. 6% in 
non heart failure

- - P<0.05

Coronary 
Artery 

Diseases 
(CAD)

Two fold increased 
risk of stroke

2.01 1.25-3.23 -



c) Biochemical Indicators 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 

 

  
 

  

 

 

 

 

 

 
 

IV. Discussion 

The findings from this study underscore the 
critical interplay between various cardiovascular 
conditions and the heightened risk of stroke among 
cardiac patients. The retrospective analysis involving 200 
patients has revealed significant associations of atrial 
fibrillation (AF), coronary artery disease (CAD), heart 
failure, hypertension, and dyslipidemia with increased 
stroke incidence. These results align with existing 
literature that suggests patients with underlying 
cardiovascular issues face a notably higher risk of 
experiencing a stroke compared to the general 
population14. 

Atrial fibrillation emerged as a prominent risk 
factor in our study, corroborating previous research that 
has consistently highlighted its role in thromboembolic 
events. AF increases the likelihood of blood clots 
forming in the heart, which can subsequently lead to 
ischemic strokes. Therefore, early identification and 
management of AF in at-risk populations are paramount. 
Similarly, coronary artery disease and heart failure were 
closely linked with elevated stroke risk. The 
pathophysiological mechanisms underlying these 
conditions often involve reduced cardiac output and 

impaired blood flow, both of which can contribute to the 
conditions conducive to stroke occurrence. 

Hypertension and dyslipidemia were also 
identified as critical risk factors, reinforcing their 
recognized roles in cardiovascular health. The 
combination of elevated blood pressure and abnormal 
lipid levels can accelerate atherosclerosis, leading to 
plaque build-up in arteries, which in turn can obstruct 
blood flow and provoke stroke15. This highlights the 
importance of regular monitoring and management of 
these risk factors within the cardiac patient population.  

Furthermore, the incorporation of biochemical 
markers and advanced imaging techniques in our study 
provided a comprehensive approach to stroke risk 
assessment. The measurement of inflammatory markers 
such as C-reactive protein and Interleukin-6, known to be 
associated with systemic inflammation, offered 
additional insight into cardiovascular health and potential 
stroke risk. Similarly, imaging modalities like carotid 
ultrasound allowed for the identification of anatomical 
abnormalities that might predispose patients to 
thromboembolic events, which may not be evident 
through standard clinical assessments alone16,17. 

This study's results contribute significantly to the 
existing body of knowledge regarding stroke risk 

Parameters Association with 
stroke 

Odds Ratio 
(OR) 95% CI Interpretation 

Hypertension 
Present in 65 % of 

stroke cases 2.89 1.65-5.08 
Significant 

association with 
stroke risk 

High LDL Profile 
(>130mg/dL) 

*Higher Incidence of 
Stroke with 70% of 

Patients 
- - P<0.01 

Coronary Artery 
Diseases (CAD) 

Two fold increased 
risk of stroke 

2.01 1.25-3.23 - 
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*Statin use was associated with a 40% reduction in stroke incidence.

d) Inflammatory Markers

e) Imaging Indicators

Parameters Association with 
stroke

Odds Ratio 
(OR) 95% CI Interpretation

Elevated CRP 
levels

(>3 mg/L) were 
significantly correlated 

with stroke risk
1.75 1.10-2.79

Significant 
association with 

stroke risk

Parameters Association with 
stroke

Odds Ratio 
(OR) 95% CI Interpretation

Carotid 
Ultrasound

Significant carotid 
stenosis (>50%) was 
identified in 25% of 

stroke patients

3.67 1.82-7.42
Significant 

association with 
stroke risk

Transesophageal 
Echocardiography

Detection of left atrial 
thrombus in AF 

patients
4.23 1.88–9.48

Correlated with an 
increased risk of 

stroke
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stratification in cardiac patients. By identifying and 
evaluating these predictive indicators, healthcare 
providers can better understand the complexities of 
stroke risk within this vulnerable population. Ultimately, 
the findings advocate for a multidimensional approach to 
risk assessment that encompasses clinical evaluation, 
biochemical analysis, and advanced imaging18. 

In conclusion, effective stroke prevention in 
cardiac patients relies heavily on the ability to identify 
those at heightened risk through a thorough 
understanding of associated indicators. The insights 
garnered from this research may facilitate the 
development of targeted prevention strategies, enabling 
healthcare professionals to implement timely and 
appropriate interventions aimed at reducing stroke 
incidence and improving overall patient outcomes in the 
cardiac population. Future studies should aim to further 
refine these indicators and explore additional factors that 
may influence stroke risk to enhance the predictive 
capabilities for healthcare providers.

V. Conclusion

The findings highlight the need for thorough risk 
assessments in cardiac patients to implement timely 
stroke prevention strategies. Integrating clinical data, 
biochemical markers, and advanced imaging techniques 
allows healthcare professionals to more effectively 
identify at-risk individuals.

By enhancing our understanding of the interplay 
between cardiovascular diseases and stroke risk, this 
research equips healthcare providers with insights to 
refine patient management strategies. The ultimate goal 
is to reduce stroke incidence and improve outcomes for 
cardiovascular patients through targeted interventions. 
Future studies should further validate these findings and 
explore the connections between cardiovascular 
diseases and stroke risk.

Analyzing key clinical, biochemical, and imaging 
markers is crucial for estimating stroke risk in cardiac 
patients. By incorporating these indicators into standard 
clinical practice, healthcare professionals can enhance 
risk stratification and identify effective preventive 
interventions. This approach will ultimately help reduce 
the burden of stroke among this vulnerable group.
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