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ABSTRACT  

Stroke is a significant cause of disability worldwide and is 
considered a disease caused by long-term exposure to 
lifestyle-related risk factors. An ischemic stroke occurs 
when there is a blockage or reduction of blood flow to a part 
of the brain, often due to a blood clot. Thrombosis refers to 
the formation of a blood clot within a blood vessel, which 
can lead to various health issues, including ischemic stroke. 
Risk factors include cigarette smoking, older age, 
hypertension, dyslipidemia increased amount of risk factors 
of thrombotic stroke. Cardiovascular disease (CVD) is a 
broad term that encompasses various conditions affecting 
the heart and blood vessels. Ischemic stroke and CVD are 
closely related because they often share common risk 
factors and mechanisms. Many risk factors for CVD, such as 
hypertension (high blood pressure), diabetes, smoking, high 
cholesterol, obesity, and physical inactivity, also contribute 
to the development of ischemic stroke. These risk factors 
can lead to the buildup of fatty deposits (atherosclerosis) in 
blood vessels, including those supplying the brain. When 
atherosclerosis occurs in the carotid arteries (major blood 
vessels in the neck), it can increase the risk of both heart 
disease and ischemic stroke. Stroke risk factors in COVID-19 
patients might include pre-existing cardiovascular 
conditions, advanced age, and other underlying health 
issues. Among these patients (covid-19, cardiovascular 
disease, and thrombosis) there is a higher prevalence of 
ischemic stroke in cardiovascular disease and further, it can 
be prevented by managing and controlling these risk factors 
through lifestyle changes (such as a healthy diet, regular 
exercise, smoking cessation) and, in some cases, 
medications, can significantly reduce the risk of both 
cardiovascular disease and ischemic stroke. 
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INTRODUCTION: 

Stroke is usually caused by a blood clot that blocks the blood vessels in the brain and has 

become a common cause of disability and mortality all over the world over 82% of all 

incidents are "ischemic strokes"(1). Ischemic stroke with thrombosis as pathology and 

concern with atherosclerosis. Atherosclerosis may lead to narrowing chronic luminal that 

obstructs blood flow resulting in angina (2, 3, 4). Acute obstruction of the carotid artery also 

leads to a stroke, which includes cigarette smoking, older age, hypertension, dyslipidemia 

increased amount of risk factors of thrombotic stroke (5). Cardiovascular disease risk factors 

include (unhealthy dietary intake, physical inactivity, dyslipidemia diabetes, high blood 

pressure, and obesity) (6, 7). COVID-19 also increases the risk of acute ischemic stroke. 

They are higher frequency of hypertension, diabetes, hyperlipidemia, atrial fibrillation, and 

congestive heart failure. The patient with COVID-19 who developed acute ischemic stroke 

had a higher cardiovascular event during hospitalization including cerebral edema, 

intracerebral hemorrhage, and myocardial infarction. (8) 

 

EPIDEMIOLOGY: 

Stroke is ranked as the 2nd leading cause of death worldwide with an annual mortality rate of 

about "5.5 million". 15 million people suffer stroke worldwide annually of these (5 million 
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die and 5 million are disabled). In 2020, globally the stroke reveals the lifetime risk of stroke 

has increased by 50% over the last 17 years. Now one in 4 people is estimated to have a stroke 

(9) In 2013, the estimated number of incident ischemic strokes across the globe was 25.7 

million stroke survivors and 6.5 million deaths. From 1975-2005 the estimated number of 

ischemic stroke deaths was 4.85 million (10, 11). In 2010, the estimated number of ischemic 

strokes was 11.6 million. In 2016- 2.7 million death of all strokes about 87% were ischemic 

strokes, and global ischemic stroke in 2017 was 101.3(91-113.6) per 100,000 population 

(12). Acute ischemic stroke (AIS) is a well-known complication of COVID-19 infection 

(COVID-19). Patients with AIS and COVID-19 were significantly more obese (19.1% vs 

16.9%) and more likely to be diabetic (46.0% vs 38.6%). Patients with AIS alone had 

significantly higher rates of smoking (40.8% vs 25.7%) and CAD 25.6% vs 22.65) (13, 14, 

15). Stroke is leading to serious long-term disability, reducing mobility in more than half of 

stroke survivors aged 65 and above. In the US, stroke leads to death in 1 out of 20 deaths. In 

2018, 13.7% of all adults (13.7% of all adults (34.2 million people). Cigarette smoking 

(15.6-male and 12.0-female) (16, 17, 18). 

Stroke in India was currently higher than in other Western countries. The first community-

based study was carried out in the town of Vellore, south India between 1968 and 1969. The 

second one was conducted in north India during 1971-1974. This shows a very low prevalence 

of stroke which leads to less frequent in India compared to other Western countries. During 

the 1980s and 1990s, surveys were conducted in various countries (urban and rural) these 

surveys established prevalence from 1.27 to 2.20 per 1,000 people (19). Stroke is the leading 

cause of death in India it also determined the mortality rate through an autopsy in 180,162 

population in 45 villages of Andhra Pradesh. Stroke causes death in 135 very similar to CAD 

death. Hence, in India, pooled data of all ischemic stroke occurs in 68- 80%. 

Out of 610 patients with acute stroke of which 110(185 tested covid 19) majorly (72.7%) 

were men aged 57.5 years and the duration of covid-19 symptoms last for 6 days. Ischemic 

strokes were observed in 85.5% of patients. (20) 

RISK FACTORS OF THROMBOSIS: 

Thrombosis is intravascular (arterial/venous) coagulation of blood resulting in a blood clot 

that obstructs a vessel (thromboembolism) an acute obstruction of the carotid artery may lead 

to stroke. The risk factors associated with thrombosis include cigarette smoking, arterial 
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fibrillation, obesity, diabetes mellitus, etc. Among the most common preventable thrombosis 

is tobacco cigarette smoking, which majorly leads to overall cardiovascular disease 

morbidity and mortality (E-cigarettes are the most frequently used tobacco product among 

youth (5% of middle school students and 20% high school students). The risk factors 

associated with thrombosis are classified into weak risk factors: (diabetes mellitus, arterial 

hypertension, and obesity). (21) 

Diabetes is associated with a hypercoagulable state and vascular damage, which plays a causal 

role in venous thromboembolism (VTE), because the association was attenuated after 

accounting for BMI, some of the association with diabetes mellitus is likely related to a 

higher prevalence of obesity among people with diabetes. (22) 

Obesity is defined as (BMI=weight \ height) between 30 and 40 obesity can cause increased 

immobility and is associated with reduced fibrinolytic activity. In addition, obesity is 

associated with such conditions as congestive heart failure, myocardial infarction, and 

cholesterol, all of which increase the risk factor of developing thrombosis. (23) 

The elderly often have an association with co-morbid conditions, such as surgery and 

malignancy, which are additional risk factors. The hemostatic system of the elderly has 

increased levels of fibrinogen prothrombin activation and protein C activation. Lastly, 

decreased activity of the fibrinolytic system, decreased level of plasminogen activator and 

increased level of plasminogen inhibitor have been observed in the elderly. (24) 

Minor surgery is associated with the release of clotting factors from tissue trauma and 

venous stasis from post-operative immobilization. (25) 

Moderate risk factors like stroke: the level of correlation between thrombosis and stroke 

ranges from 28-50%. A major ischemic stroke can be associated with prolonged 

immobilization and confinement that leads to venous stasis and an increased risk of 

thrombosis deep vein thrombosis DVT and can be prevented from being diluted and released 

by normal blood flow. (26) 

Strong risk factor includes myocardial infarction (MI): myocardial infarction can lead to 

increased activation of the coagulation system, immobilization, and venous stasis. In 

addition, myocardial infarction is a reflection of underlying systemic atherothrombotic 

disease. The incidence of venous thromboembolism is variable across countries and lower in 
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Eastern countries. (27) 

RISK FACTORS OF CARDIOVASCULAR DISEASE: 

The risk factor associated with cardiovascular disease includes high blood pressure, diabetes 

mellitus, and physical inactivity. 

High blood pressure is the most important risk factor for ischemic stroke and lowering 

blood pressure reduces the risk of stroke. When persistently elevated above ranges 

established by the medical organization, adversely affects patient health (28). 

Diabetes mellitus: hyperglycemia may contribute to atherosclerosis via direct mechanism 

direct adverse effect of elevated glucose levels including endothelial dysfunction, oxidative 

stress, etc. females with a prior history of gestational diabetes are at increased risk of 

development of type 2 diabetes mellitus. Many risk factors for CVD are also risk factors of 

gestational diabetes example: increases body fat, increase age, hypertension, and decreased 

HDL-C. 

Physical inactivity: the increased risk of heart and circulatory disease are being inactive can 

lead to fatty material building in arteries that lead to damage and clogging. Physical 

inactivity increases the risk of cardiovascular disease. Only 50% of adults get sufficient 

physical inactivity to reduce the risk of many chronic diseases such as CVD. Worldwide, 

approximately 3.9 million premature deaths annually are prevented with adequate physical 

activity (29). 

PREVALENCE OF CVD: 

Stroke is a strong risk factor for recurrent cardiovascular disease (CVD) events. For a 

patient with extremely high-risk factor post-ischemic stroke patients who suffered recurrent 

cardiovascular incidents were more frequently observed to have depression, insomnia, and 

abnormal, heart rhythm. Patients who have undergone ischemic stroke are at high risk of 

cardiovascular disease (CVD), according to World Health Organization (WHO) experts 

nearly 80%of repeated CVD events could be avoided if main risk factors like arterial 

hypertension, arterial fibrillation, diabetes, insomnia, smoking, alcohol abuse factor were 

removed. The pathogenesis of ischemic stroke in COVID-19, like other arterial thrombosis 

seen in diseases such as peripheral arterial thrombosis and myocardial infarction, is likely 



ijppr.humanjournals.com 

Citation SM.Vanmathi et al. Ijppr.Human, 2023; Vol. 29 (1): 431-441. 436 

multifactorial, stemming from inflammation and coagulopathy. Cardio embolism about 20% 

of hospitalized covid 19 patient suffers cardiac injury, which can lead to arrhythmia and acts 

as a direct source of cerebral embolic. recent evidence suggests that covid 19 can also affect 

the cardiovascular and cerebrovascular system. In that study they investigated 41 patients 

with covid 19 in Wuhan, and observed arterial hypertension and cardiovascular disease in 

6(15%) patients. some patients with covid 19 have reported having a stroke due to cardio 

embolism (30). 

THROMBOSED PULMONARY IN COVID 19 LEADS TO STROKE: 

Stroke is a major burden on patients, caregivers, the healthcare system, and society. At the 

beginning of this century, approximately 1.1 million inhabitants of Europe suffered a stroke 

each year. These numbers are expected to increase by 2025 to 1.5 million owing to the aging 

population and the persistence of risk factors. The pathogenesis of ischemic stroke in 

coronavirus disease 2019 (covid 19), is similar to other arterial thromboses seen in this 

disease, such as peripheral likely multifactorial stemming from inflammation and 

coagulopathy (31). 

STROKE IN COVID 19 PATIENT: 

During the pandemic, independent institutions have observed a decreased volume of stroke 

emergencies across the globe. A systematic review conducted in May 2020, has reported that 

48.8%of neurological involvement in covid 19 patients were cerebrovascular incidents, 

which consisted of 87.5%ischemic stroke. 

The majority of ischemic stroke subtypes were large vessel occlusion, which consisted of 

77% within a total pooled sample of 35 ischemic stroke cases. The association between 

cerebrovascular disease and severe covid 19 was borderline significant. This is a stark 

contrast with the findings, who had reported an increase in an odd association between CVD 

and severe covid 19 infection and no statistical significance in the association between CVD 

and mortality in severe covid 19 patients (32).  

GLOBAL CORONA VIRUS DISEASE 2019(COVID19) PANDEMIC AND STROKE 

PREVALENCE: 

On 11 March 2020, the World Health Organization (WHO) declared covid 19 a global 
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pandemic. The impact of the COVID-19 pandemic on healthcare systems around the world. 

The COVID-19 pandemic is associated with neurological symptoms and complications 

including stroke. 

Some COVID-19 patient develops stroke, seizure, confusion, and brain inflammation. A 

case report described a Chinese patient with covid 19 with left hemiparesis due to acute 

cerebral infraction and large blood vessel occlusion as well as a patient with covid 19 with 

massive intracerebral hemorrhage (ICH) without prior history of atrial hypertension. 

Outcomes of the patient who suffers from stroke as a complication of covid 19. Although 

the incidence of stroke in hospitalized covid 19 patients was low at 1.74%, the mortality rate of 

patients who suffered from stroke as a complication of covid 19 patients, stroke was 

associated with older age, comorbidities, and severe illness. Pathophysiology and prognosis 

of stroke in covid 19, improving the effectiveness of care (33). 

COMORBIDITY IN CARDIOVASCULAR DISEASE: 

A comorbidity relationship occurs whenever two or more diseases are present in the same 

individual more often than by chance alone. Cardiovascular disease is leading cause of 

human mortality worldwide. One reason behind this lethality lies in the fact that often-

cardiovascular illness develops into systemic failure due to multiple connections to 

organismal metabolism. This in turn is associated with comorbidities and multi-morbidity. 

COMORBIDITIES OF COVID 19: 

Ischemic stroke risk did not vary by race, in contrast to the association between older age 

and death from covid 19, ischemic stroke risk was the highest among middle-aged adults 

after adjusting for comorbidities and illness severity, suggesting a potential mechanism for 

ischemic stroke in covid 19 independent of age-related atherosclerotic pathways. 

COMORBIDITIES OF THROMBOSIS: 

Comorbidity is prevalent among stroke patients, affecting post-stroke survival. It remains 

unknown whether comorbidity impacts post-stroke mortality beyond the combined 

individual effects of stroke and comorbidity. During 1st year of follow-up, initially 30 day 

period, interaction with comorbidity resulted in increased post-stroke mortality across all 

comorbidity levels, all individual comorbidities, all age groups, and among ischemic stroke 
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patients. Among adults below, age 60 years. The interaction was seen for up to 5 years, 

because of interaction, 30 days post-stroke were increased at an excess of 47, 81 and 180 

deaths per month for every 1000 patients with low moderate and high comorbidity, 

respectively. This excess mortality because of interaction represented 23%, 34%, and 51% 

of the total rate among stroke patients with low moderate and high comorbidity. This excess 

30 days of mortality because of interaction represented 33%, 44% of the total mortality rate 

among ischemic stroke patients. The interaction contrast was least pronounced among stroke 

patients with cardiovascular comorbidity. 

DISCUSSION: 

Stroke is ranked as the 2nd leading cause of death worldwide with an annual mortality rate of 

about "5.5 million". 15 million people suffer a stroke worldwide annually of these (5 million 

die and 5 million are disabled). In 2020, globally the stroke reveals the lifetime risk of 

developing stroke has increased by 50% over the last 17 years. Now one in 4 people is 

estimated to have a stroke. Thrombosis is intravascular (arterial/venous) coagulation of 

blood resulting in a blood clot that obstructs a vessel (thromboembolism) an acute 

obstruction of the carotid artery may lead to stroke. Cigarette smoking, arterial fibrillation, 

obesity, diabetes mellitus, etc. are all risk factors. Stroke is a strong risk factor for recurrent 

cardiovascular disease (CVD) events. For a patient with extremely high-risk factor post-

ischemic stroke patients who suffered recurrent cardiovascular incidents were more 

frequently observed to have depression, insomnia, and abnormal, heart rhythm. At the 

beginning of this century, approximately 1.1 million inhabitants of Europe suffered a stroke 

each year. 

Comorbidity is common in stroke patients, reducing post-stroke survival. In contrast to the 

link between older age and death from covid 19, the risk of ischemic stroke did not differ by 

race. After controlling for comorbidities and illness severity, ischemic strokes were most 

common in middle-aged adults. 

CONCLUSION: 

From the above risk factors and prevalence, cardiovascular disease (CVD) patients, 

particularly those with certain risk factors, have a higher rate of ischemic stroke. Ischemic 

stroke is a type of stroke that occurs when there is a blockage or clot in a blood vessel 

supplying blood to the brain, leading to a lack of blood flow and oxygen. This can result in 
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brain damage and other serious complications it can managing and controlling these risk 

factors through lifestyle changes (such as a healthy diet, regular exercise, and smoking 

cessation) and, in some cases, medications, can significantly reduce the risk of both 

cardiovascular disease and ischemic stroke. Immediate medical intervention to restore blood 

flow to the brain, such as thrombolytic therapy or mechanical thrombectomy, may be 

crucial to minimize brain damage and optimize the chances of recovery. Concurrently, 

managing the underlying cardiovascular condition becomes equally paramount, involving 

tailored treatment strategies to address factors such as hypertension, atherosclerosis, and 

arrhythmias. Furthermore, a robust long-term management plan should encompass lifestyle 

modifications, medication adherence, and regular follow-up appointments. Collaborative 

efforts among neurologists, cardiologists, rehabilitation specialists, and other healthcare 

providers are essential to address both the acute and chronic aspects of this complex medical 

scenario. Science. Individuals with CVD need to work closely with their healthcare 

providers to minimize these risks and optimize their overall health. 
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