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ABSTRACT 

Cryptogenic stroke, which accounts for a 

substantial proportion of ischemic strokes, remains 

a significant clinical challenge due to the absence 

of a clear etiology in many patients 
(1, 3)

. Among the 

potential undiagnosed causes, atrial cardiopathy 

has emerged as a possible contributor to stroke 

recurrence, even in the absence of clinically 

apparent atrial fibrillation (AF) 
(2, 4)

. Despite 

conventional antiplatelet therapy being the standard 

treatment for preventing recurrent stroke, its 

effectiveness may be limited in patients with atrial 

cardiopathy 
(9, 10)

. This subgroup of patients, who 

show structural or functional abnormalities in the 

left atrium, may be at an increased risk of 

thromboembolic events 
(11, 8)

. The ARCADIA 

(Atrial Cardiopathy and Antithrombotic Drugs in 

Prevention After Cryptogenic Stroke) trial seeks to 

evaluate the efficacy of apixaban, a direct oral 

anticoagulant, in preventing recurrent strokes in 

patients with cryptogenic stroke and atrial 

cardiopathy 
(6, 12)

. 

The ARCADIA trial aims to address the clinical 

gap in the prevention of recurrent stroke in patients 

with atrial cardiopathy, where traditional therapies 

such as aspirin may not suffice 
(18, 25)

. Apixaban, 

due to its mechanism as a direct oral anticoagulant, 

could offer a more effective alternative by 

preventing clot formation and reducing the risk of 

stroke recurrence in this high-risk population 
(15, 24)

. 

If successful, the trial could provide evidence 

supporting the use of apixaban in cryptogenic 

stroke patients with atrial cardiopathy, potentially 

leading to more effective treatment strategies and 

better long-term outcomes for these individuals 
(28, 

26)
. Given the rising recognition of atrial 

cardiopathy as a major risk factor, this trial has the 

potential to impact clinical practice and influence 

guidelines for the management of cryptogenic 

stroke in patients with underlying atrial structural 

abnormalities 
(29, 30)

. 

Keywords: Apixaban, Cryptogenic stroke, Atrial 

Cardiopathy, Stroke Recurrence, Antithrombotic 

Therapy, Secondary Stroke Prevention, Direct Oral 

Anticoagulants (DOACs), ARCADIA Trial 

 

I. INTRODUCTION 
Cryptogenic stroke, accounting for 

approximately 25-30% of all ischemic strokes, 

remains a major clinical challenge due to its 

unknown underlying cause 
(1, 16)

. Among patients 

with cryptogenic stroke, a subset is suspected to 

have atrial cardiopathy, a condition characterized 

by structural or functional abnormalities in the left 

atrium that may predispose individuals to 

thromboembolism 
(4, 14)

. However, in the absence of 

overt atrial fibrillation (AF), the optimal strategy 

for preventing recurrent strokes remains uncertain 
(27, 13).

 

Currently, antiplatelet therapy with aspirin 

is the standard treatment for secondary prevention 

in cryptogenic stroke 
(5, 29)

. However, growing 

evidence suggests that atrial cardiopathy may 

represent a pro-thrombotic state that could benefit 

from oral anticoagulation rather than antiplatelet 

therapy 
(7, 20)

. Apixaban, a direct oral anticoagulant 
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(DOAC) that inhibits Factor Xa, has shown 

efficacy in preventing stroke in patients with 

known AF, but its role in patients with atrial 

cardiopathy without documented AF is unclear 
(19, 

21).
 

The ARCADIA (Atrial Cardiopathy and 

Antithrombotic Drugs in Prevention After 

Cryptogenic Stroke) trial was designed to evaluate 

whether apixaban is more effective than aspirin in 

preventing recurrent strokes in patients with 

cryptogenic stroke and atrial cardiopathy 
(23,22)

. By 

comparing these two treatment strategies, the study 

aims to provide new insights into the role of 

anticoagulation in this patient population and 

potentially reshape secondary stroke prevention 

guidelines 
(17, 18)

 

 

Clinical Manifestations 

Patients with cryptogenic stroke and atrial 

cardiopathy present with a range of clinical features 

that vary based on the severity of cerebral ischemia 

and underlying cardiac dysfunction. The key 

clinical manifestations include: 

 

Neurological Symptoms 

 Sudden weakness or numbness – typically 

affecting one side of the body (hemiparesis or 

hemiplegia). 

 Speech disturbances – including dysarthria 

(slurred speech) or aphasia (difficulty 

understanding or producing speech). 

 Vision problems – such as blurred vision, 

double vision, or transient monocular 

blindness. 

 Loss of coordination and balance – leading to 

dizziness, ataxia, or difficulty walking. 

 Cognitive impairment – including confusion, 

memory loss, or difficulty concentrating. 

 

Cardiac Features of Atrial Cardiopathy 

 Left atrial enlargement – detected on 

echocardiography. 

 Abnormal P-wave terminal force in lead V1 

(PTFV1) – a marker of left atrial dysfunction 

seen on an electrocardiogram (ECG). 

 Elevated biomarkers – such as N-terminal pro-

B-type natriuretic peptide (NT-proBNP), 

indicating left atrial strain. 

 Atrial arrhythmias (but without sustained atrial 

fibrillation) – such as premature atrial 

contractions or atrial tachycardia. 

 

Systemic Signs and Symptoms 

 Fatigue and weakness – due to reduced 

cerebral and systemic perfusion. 

 Palpitations or irregular heartbeat – though 

atrial fibrillation may not always be 

documented. 

 Shortness of breath – in cases where atrial 

cardiopathy coexists with heart failure or left 

atrial dysfunction. 

 

Clinical Significance 

The combination of cryptogenic stroke 

and atrial cardiopathy suggests a prothrombotic 

state, where embolic strokes may arise from left 

atrial dysfunction rather than large-vessel disease 

or small-vessel occlusion 
(3, 10)

. Identifying these 

patients is crucial, as they may benefit more from 

anticoagulation (such as apixaban) rather than 

traditional antiplatelet therapy (aspirin) 
(6, 12)

. The 

ARCADIA trial aims to determine whether such an 

approach can effectively reduce the risk of 

recurrent strokes in this population 
(18, 25)

. 

 

Epidemiology 

Cryptogenic stroke, which accounts for 

approximately 25-30% of all ischemic strokes, 

remains a major clinical challenge due to its 

undefined etiology
(1, 16)

. Among these cases, atrial 

cardiopathy is increasingly recognized as a 

potential underlying cause, even in the absence of 

clinically apparent atrial fibrillation (AF) 
(4, 14)

. The 

ARCADIA trial aims to address the burden of 

recurrent strokes in this high-risk population 
(23, 22)

. 

 

Incidence of Cryptogenic Stroke: 

While specific national data on cryptogenic stroke 

incidence are limited, regional studies provide 

some insights: 

 A report from the National Centre for Disease 

Informatics and Research indicates varying 

crude incidence rates of first-ever strokes 

across different regions, ranging from 96.6 to 

187.6 per 100,000 population. Reference: 

NCDIRINDIA.ORG 

 Ischemic strokes, which include cryptogenic 

strokes, constitute a significant portion of these 

cases
(1,16)

 

 

Prevalence of Atrial Cardiopathy in 

Cryptogenic Stroke 

Emerging research in India highlights the 

association between atrial cardiopathy and 

cryptogenic strokes: 

 A prospective observational study conducted at 

the Sree Chitra Tirunal Institute for Medical 
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Sciences & Technology in Kerala aims to 

assess the prevalence of atrial cardiopathy in 

patients with cryptogenic strokes compared to 

those with strokes of known etiology
(3.4)

 

 Although specific prevalence data from this 

study are pending, the research underscores the 

importance of evaluating atrial abnormalities 

in cryptogenic stroke patients. 

 

Risk Factors and Demographics 
Several factors contribute to the risk of atrial 

cardiopathy and subsequent cryptogenic stroke in 

the Indian population: 

 Age: The incidence of stroke increases with 

age, with a notable rise in individuals over 60 

years.
(11,14)

 

 Hypertension: A prevalent condition in India, 

hypertension is a significant risk factor for 

both atrial cardiopathy and stroke.
(7,16)

 

 Diabetes and Obesity: The growing prevalence 

of these conditions contributes to left atrial 

remodeling and dysfunction
(22,27)

. 

 

Recurrence Rates and Implications 
Patients with cryptogenic stroke and underlying 

atrial cardiopathy may face higher risks of 

recurrence: 

 Standard secondary prevention strategies, such 

as antiplatelet therapy with aspirin, may be 

insufficient for these patients
 (18, 26)

. 

 The ARCADIA trial, although not specific to 

India, is investigating whether apixaban, an 

oral anticoagulant, can more effectively 

prevent recurrent strokes in patients with atrial 

cardiopathy compared to aspirin
(6,12,24)

. 

 

Prevalence and Impact 

Stroke Incidence: 

 Recent estimates suggest an annual incidence 

of approximately 119-145 per 100,000 

population, translating to over a million new 

stroke cases each year.
(19,28)

 

 Cryptogenic strokes constitute a notable 

proportion of these cases, though exact figures 

vary across studies.
(5,16)

 

Atrial Cardiopathy in Cryptogenic Stroke: 

 A prospective observational study conducted in 

India found a higher prevalence of atrial 

cardiopathy in patients with cryptogenic 

strokes compared to those with strokes of 

known etiology. 
(4,5)

 

 This suggests that atrial cardiopathy may be a 

significant, yet underrecognized, contributor to 

cryptogenic strokes in the Indian population. 

Risk Factors and Demographics 

Age and Lifestyle Factors: 

 The rising prevalence of hypertension, 

diabetes, and obesity in India contributes to an 

increased risk of atrial dysfunction and 

subsequent stroke.
(7,16,22)

 

 Atrial cardiopathy is more prevalent in older 

adults but is also observed in younger 

populations due to lifestyle-related risk 

factors.
(11,19,27)

 

 

Diagnostic Challenges: 

 Limited access to advanced cardiac monitoring 

and diagnostic tools in certain regions may 

lead to underdiagnosis of atrial 

cardiopathy.
(9,15,21)

 

 There is a need for increased awareness and 

routine screening for atrial dysfunction among 

stroke patients to improve detection 

rates.
(4,14,25)

 

 

Implications for Management and Research 

Treatment Considerations: 

 The standard use of antiplatelet therapy (e.g., 

aspirin) in cryptogenic stroke patients may be 

insufficient for those with underlying atrial 

cardiopathy.
12

 

 Anticoagulation therapy, such as with 

apixaban, could offer better prevention of 

recurrent strokes in this subgroup, though 

further research is needed.
24

 

Need for Localized Research: 

 There is a paucity of large-scale studies in 

India focusing on the relationship between 

atrial cardiopathy and cryptogenic stroke.
30

 

 Conducting region-specific research will aid in 

understanding the unique epidemiological 

patterns and inform tailored intervention 

strategies.
23

 

 

Mechanism of Stroke Recurrence in Atrial 

Cardiopathy 

Embolic Mechanism (Thromboembolic Events): 

Atrial cardiopathy, particularly left atrial 

dysfunction, can lead to the formation of blood 

clots in the atria. These clots, or thrombi, may 

embolize (break off) and travel through the 

bloodstream to the brain, causing an ischemic 

stroke.
13 

This process is facilitated by the structural 

or functional abnormalities in the atrial tissue, such 

as atrial dilatation, fibrosis, and abnormal atrial 

contractions, which can create regions of stasis and 

increased risk of thrombus formation.
29 
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Atrial Fibrillation (AF) and Subclinical 

Arrhythmias: 
Atrial fibrillation (AF) is a known risk 

factor for stroke. However, in patients with atrial 

cardiopathy, AF may not always be present.
19 

Subclinical arrhythmias, such as atrial 

premature beats or micro arrhythmias, can still 

cause thrombogenesis in the left atrium, 

contributing to an embolic stroke.
26

 These 

arrhythmias are not always detectable on routine 

electrocardiograms (ECGs), but can be detected 

through prolonged monitoring or advanced imaging 

techniques.
25 

 

Genetic and Lifestyle Factors: 

While atrial cardiopathy itself doesn’t 

have a direct transmissible mode of transmission, 

genetic predisposition and lifestyle factors such as 

hypertension, diabetes, and obesity can increase the 

risk of atrial cardiopathy.
28 

These factors may lead to the remodeling 

of the atrial tissue, increasing the likelihood of 

thrombosis and subsequent stroke. In this way, the 

risk factors for atrial cardiopathy can be transmitted 

generationally or through shared environmental 

factors but are not "contagious" or transmissible in 

a conventional sense.
27 

 

Systemic Factors: 

Conditions such as hypertension and 

diabetes, which are common in Indian populations, 

contribute to the development of atrial cardiopathy 

by inducing left atrial enlargement, fibrosis, and 

dysfunction, increasing the risk of thrombus 

formation and subsequent embolism.
30 

 

Pathophysiology of Cryptogenic Stroke in 

Patients with Atrial Cardiopathy: 

Cryptogenic stroke refers to ischemic 

strokes of unknown origin, with no clear 

underlying cause identified after standard clinical 

investigation 
(1, 5, 12)

. A growing body of evidence 

suggests that atrial cardiopathy, characterized by 

structural, functional, or electrophysiological 

abnormalities in the left atrium, may play a 

significant role in these types of strokes, even in 

the absence of clinically obvious atrial fibrillation 

(AF) 
(3, 8, 14)

. 

 

Below is an overview of pathophysiology: 

Atrial Cardiopathy and Stroke Mechanism 

Atrial cardiopathy refers to the condition 

in which the left atrium undergoes changes due to 

structural and functional abnormalities, such as left 

atrial enlargement, fibrosis, and dysfunction.
15

 

These changes can increase the risk of 

thromboembolism, where blood clots (thrombi) 

form in the atrium and embolize (move) to other 

parts of the body, including the brain, leading to 

ischemic stroke.
18 

Left Atrial Enlargement: Atrial 

enlargement or dilation can occur due to conditions 

such as hypertension, mitral valve disease, or left 

ventricular dysfunction.
16

 The larger atrium 

increases the space for thrombus formation, 

creating an environment conducive to the 

development of blood clots.
20 

Left Atrial Stasis and Thrombus 

Formation: In atrial cardiopathy, blood flow within 

the left atrium becomes turbulent or stagnant, 

particularly in areas where the atrial wall has 

become enlarged or fibrotic.
19

 Stagnant blood can 

lead to the formation of thrombi that are more 

likely to embolize and travel to the brain, causing a 

stroke.
22 

Atrial Fibrosis: Fibrosis is a key feature of 

atrial cardiopathy and can disrupt the normal 

contractility of the left atrium.
21

 This reduces the 

atrium's ability to contract effectively and clear 

blood efficiently, contributing to clot formation. 

The presence of fibrosis also leads to electrical 

remodeling, which can precipitate arrhythmias, 

even if overt atrial fibrillation is not present.
24 

 

Subclinical Atrial Arrhythmias 

While overt atrial fibrillation is a 

recognized risk factor for stroke, many patients 

with atrial cardiopathy do not show clear evidence 

of AF. However, subclinical atrial arrhythmias—

such as premature atrial contractions or episodes of 

atrial tachycardia—are common in these patients 

and can contribute significantly to thrombus 

formation 
(3, 7, 19)

. 

Electrophysiological Abnormalities: In 

atrial cardiopathy, there are often subtle electrical 

disturbances that lead to irregular atrial 

contractions.
20

 These arrhythmias are often not 

detected during routine ECG monitoring but may 

be identified using long-term monitoring methods 

(e.g., Holter monitors or implantable loop 

recorders).
26

 These arrhythmias predispose the left 

atrium to stasis and thrombus formation, increasing 

the risk of stroke.
27 

 

Embolic Stroke Mechanism 

Once a thrombus is formed in the left 

atrium, it can dislodge and embolize, traveling 

through the bloodstream to the brain, where it 
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obstructs a cerebral artery
28

. This blockage of blood 

flow leads to ischemia (lack of oxygen) in the 

affected brain region, resulting in a stroke.
29 

Location of Embolism: The embolic clot 

can block small to medium-sized arteries in the 

brain, leading to ischemic damage and stroke. The 

middle cerebral artery (MCA) is the most 

commonly affected by embolic strokes, which can 

present with symptoms such as hemiparesis, 

aphasia, or other neurological deficits depending on 

the area of the brain affected.
31 

 

Blood Coagulation and Hypercoagulability 

Altered Coagulation Profiles: 

Patients with atrial cardiopathy may 

exhibit changes in their coagulation systems, 

including elevated levels of clotting factors (e.g., 

fibrinogen) and reduced fibrinolytic activity. These 

alterations enhance the potential for thrombus 

formation, further increasing the risk of stroke 
(12, 

18, 28).
 

 

Role of Inflammation 

Inflammation has been shown to play a 

significant role in the development of both atrial 

cardiopathy and cryptogenic stroke. Chronic 

inflammatory conditions (e.g., atherosclerosis, 

hypertension) can promote structural changes in the 

atrium, including fibrosis and dilation. 

Inflammation may also contribute to endothelial 

dysfunction, which further predisposes individuals 

to clot formation and embolism.
24 

 

Clinical Consequences 

Patients with cryptogenic stroke and atrial 

cardiopathy are at a higher risk of stroke recurrence 

due to the ongoing risk of thrombus formation in 

the left atrium. Despite receiving standard 

secondary prevention therapy, such as aspirin or 

other antiplatelet agents, the recurrence rate 

remains high (4-6% annually).
18

 The presence of 

atrial cardiopathy further increases this risk, 

highlighting the need for more effective therapies, 

such as anticoagulation. 

 

Implications for Treatment (ARCADIA Trial) 

The pathophysiology of cryptogenic 

stroke in patients with atrial cardiopathy 

underscores the need for more effective treatments. 

The ARCADIA trial, which investigates the use of 

apixaban (an oral anticoagulant) in this population, 

aims to determine whether anticoagulation can 

reduce the recurrence of stroke compared to 

traditional aspirin therapy.
20 

 Anticoagulation vs. Antiplatelet Therapy: 

Apixaban targets Factor Xa, a key 

component in the coagulation cascade, which may 

be more effective in preventing thrombus formation 

in atrial cardiopathy patients than aspirin, which 

primarily inhibits platelet aggregation 
(9, 14, 22)

. 

 Impact of ARCADIA Trial: 

By focusing on anticoagulation therapy, 

the ARCADIA trial seeks to address the embolic 

risk posed by atrial cardiopathy and improve stroke 

prevention outcomes in this high-risk population 
(8, 

15, 21)
. 

 

Complications of Cryptogenic Stroke in Patients 

with Atrial Cardiopathy 

Cryptogenic stroke, particularly in patients 

with underlying atrial cardiopathy, poses significant 

challenges in terms of acute management and long-

term outcomes. The complications associated with 

these conditions, along with India's unique 

healthcare environment and risk factor profile, 

necessitate careful attention. Below are the primary 

complications observed in this population: 

 

Stroke Recurrence 

Higher Risk of Recurrent Stroke: 

Despite standard secondary prevention 

strategies such as antiplatelet therapy (e.g., aspirin), 

patients with cryptogenic strokes who also have 

atrial cardiopathy have a significantly higher risk of 

recurrent strokes.
23

 The recurrence rate for 

cryptogenic strokes is estimated to be around 4-6% 

annually worldwide, and this risk is likely elevated 

in patients with atrial cardiopathy due to ongoing 

thromboembolic risk.
19 

 

Need for Effective Anticoagulation: 

Apixaban, an oral anticoagulant, is being 

investigated in the ARCADIA trial to determine its 

efficacy in reducing stroke recurrence, but the 

concern for continued thromboembolism remains 

high without effective anticoagulation or other 

advanced therapies.
24 

 

Thromboembolic Events 

Embolization of Clots: 

Atrial cardiopathy can lead to the 

formation of blood clots within the left atrium due 

to stasis and atrial dysfunction. These clots can 

embolize, traveling to the brain, where they 

obstruct cerebral arteries and cause ischemic 

strokes.
18 

In India, where there is a high burden of 

hypertension, diabetes, and obesity, which 
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contribute to atrial enlargement and dysfunction, 

the risk of thromboembolic events is exacerbated. 

Poor control of these conditions can lead to more 

frequent and severe embolic events.
20 

 

Long-Term Neurological Deficits 

Disability from Stroke: 

Patients who survive a cryptogenic stroke 

often face long-term neurological deficits, 

including hemiparesis, aphasia, cognitive 

impairments, and other functional limitations. In 

India, the burden of disability due to stroke is 

significant, with millions of people requiring long-

term rehabilitation and care.
22 

 

Challenges in Stroke Rehabilitation in India: 

The burden of stroke-related disability in 

India is significant, with millions requiring long-

term rehabilitation and care. However, limited 

access to timely and comprehensive stroke 

rehabilitation in some regions may worsen 

recovery outcomes, leading to prolonged disability 
(9, 12, 25)

. 

 

Cardiovascular Complications 

Heart Failure and Arrhythmias: 

In addition to stroke, patients with atrial 

cardiopathy may develop other cardiovascular 

complications such as heart failure, particularly if 

there is concurrent left ventricular dysfunction or 

mitral valve disease
19

. Atrial cardiopathy can also 

predispose individuals to atrial fibrillation (AF), 

even in the absence of overt AF at the time of 

stroke, which further elevates the risk for systemic 

embolism and stroke recurrence
14

. 

In India, with rising cases of hypertension and 

diabetes, cardiovascular morbidity is increasing, 

which could contribute to worsened outcomes in 

stroke patients with atrial cardiopathy
22

. 

 

Anticoagulation-Related Risks 

Bleeding Complications: 

The treatment of stroke recurrence in 

patients with atrial cardiopathy often involves 

anticoagulation therapy (e.g., apixaban, 

dabigatran)
21

. While anticoagulants like apixaban 

reduce the risk of recurrent stroke, they also carry 

the risk of major bleeding, including intracranial 

hemorrhage and gastrointestinal bleeding
9
. 

In India, where access to healthcare may 

vary by region, there is often inadequate 

monitoring of anticoagulation levels, particularly in 

rural or underserved populations. This can result in 

complications like bleeding or thromboembolic 

events due to improper dosing
6,11

. 

 

Cognitive Decline and Dementia 

Post-Stroke Cognitive Decline: 

Stroke survivors, particularly those who 

experience recurrent strokes, are at increased risk 

for cognitive decline and vascular dementia
23

. This 

is compounded by atrial cardiopathy, which 

increases the likelihood of multiple small infarcts 

due to embolic events. Over time, these events can 

contribute to progressive cognitive impairment
25

. 

In India, the burden of stroke-related 

dementia is expected to increase with the aging 

population, putting further strain on the healthcare 

system, especially in low-resource settings where 

access to dementia care and rehabilitation services 

is limited
19

. 

 

Mental Health Issues 

Depression and Anxiety: 

Many stroke survivors, including those 

with cryptogenic strokes and atrial cardiopathy, 

experience mental health challenges such as 

depression and anxiety
21

. These conditions can be 

exacerbated by the disability resulting from the 

stroke and the fear of recurrent events
20

. 

The prevalence of mental health disorders 

in India is rising, with a shortage of specialized 

mental health professionals to meet the demand. 

This can lead to underdiagnosis and undertreatment 

of depression and anxiety in stroke survivors, 

affecting their overall quality of life
18

. 

 

Healthcare System Challenges 

Access to Care and Treatment: 

In India, healthcare infrastructure can be 

uneven, with urban areas having better access to 

advanced diagnostic tools and treatments compared 

to rural regions
19

. Late diagnosis of atrial 

cardiopathy and delayed treatment for cryptogenic 

stroke are common, leading to worse outcomes
20

. 

Limited access to healthcare services may also 

hinder the timely initiation of anticoagulation 

therapy and rehabilitation, further increasing the 

burden of stroke-related complications
11

. 

 

Lifestyle-Related Complications 

Worsening of Comorbid Conditions: 

The high prevalence of hypertension, 

diabetes, and obesity in India contributes to the 

worsening of atrial cardiopathy
23

. Poor 

management of these conditions, due to a lack of 

healthcare access or awareness, can further increase 
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the risk of recurrent strokes and cardiovascular 

complications
18

. 

 

Treatment for Cryptogenic Stroke in Patients 

with Atrial Cardiopathy 

The treatment of cryptogenic stroke in 

patients with atrial cardiopathy is multifaceted and 

requires a combination of acute management, 

secondary prevention, and long-term follow-up. 

The aim is to prevent recurrent strokes, manage 

underlying risk factors, and improve the patient's 

quality of life. Here is an outline of treatment 

strategies: 

 

Acute Management of Cryptogenic Stroke 

Thrombolysis (Acute Ischemic Stroke Treatment): 

In the acute phase of a cryptogenic 

ischemic stroke, thrombolysis with tissue 

plasminogen activator (tPA) can be used, if within 

the therapeutic window (typically within 4.5 hours 

of symptom onset)
22

. This treatment helps to 

dissolve the clot and restore blood flow to the 

affected brain region
17

. 

In India, the availability of tPA might be limited in 

some healthcare settings, especially in rural areas, 

which can delay or prevent the use of thrombolytic 

therapy
20

. 

 

Mechanical Thrombectomy: 

In select cases of large vessel occlusion, 

mechanical thrombectomy is a more advanced 

technique where the clot is physically removed 

from the blocked artery, typically performed within 

6-24 hours after stroke onset
21

. This option is 

available in major urban hospitals with specialized 

neuro-interventional teams
25

. 

 

Neuroprotection and Supportive Care: 

Supportive care including blood pressure 

management, oxygen therapy, and glycemic control 

is crucial in the acute phase to prevent secondary 

brain injury
23

. 

In India, managing these factors in the ICU setting 

can be more challenging in low-resource areas but 

is critical for stroke outcomes
18

. 

 

Secondary Prevention (Preventing Recurrence 

of Stroke) 

The recurrence of stroke remains a 

significant concern in cryptogenic stroke patients, 

especially those with atrial cardiopathy. The 

following approaches are utilized to reduce the risk 

of recurrence: 

 

a) Anticoagulation Therapy 

Direct Oral Anticoagulants (DOACs): 

Apixaban, a direct oral anticoagulant 

(DOAC), has been shown to be effective in 

preventing stroke recurrence in patients with atrial 

cardiopathy
24

. The ARCADIA trial specifically 

examines the role of apixaban in this patient 

population
21

. Apixaban is preferred because it does 

not require regular monitoring of coagulation 

parameters, making it convenient for patients in 

India, where healthcare resources may be limited
17

. 

Dabigatran, another DOAC, and 

rivaroxaban are other anticoagulation options. 

These medications help prevent thrombus 

formation in the left atrium, thereby reducing the 

risk of embolism and recurrent stroke
6
. 

Warfarin:In some cases, warfarin may still 

be used, although it requires regular monitoring of 

the international normalized ratio (INR) to ensure 

therapeutic anticoagulation. The complexity of 

monitoring and dietary restrictions can make 

warfarin less convenient than newer DOACs, but it 

remains an option for some patients in India
12

. 

 

b) Antiplatelet Therapy 

Aspirin:Aspirin is commonly used for 

secondary prevention in cryptogenic stroke patients 

without contraindications to anticoagulation. 

However, aspirin alone is generally considered less 

effective in preventing recurrent strokes in patients 

with atrial cardiopathy compared to 

anticoagulants
15

.It is still used when 

anticoagulation is contraindicated or not tolerated 

by the patient. 

 

Clopidogrel: 

For patients who are unable to take 

anticoagulants, clopidogrel (a P2Y12 inhibitor) can 

be used in combination with aspirin or alone as part 

of secondary prevention, although it may not 

provide the same level of protection as 

anticoagulants
22

. 

 

c) Management of Risk Factors 

Hypertension Control: 

Hypertension is a major risk factor for 

stroke and atrial cardiopathy. It is crucial to 

maintain blood pressure below 140/90 mmHg 

using angiotensin-converting enzyme (ACE) 

inhibitors, angiotensin receptor blockers (ARBs), 

beta-blockers, calcium channel blockers, or 

diuretics
7
. 
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In India, where the prevalence of hypertension is 

high, ensuring good blood pressure control is a key 

aspect of secondary prevention
5
. 

 

Diabetes Management: 

Blood sugar control is essential in 

preventing the progression of atrial cardiopathy and 

reducing stroke recurrence. Oral hypoglycemic 

agents or insulin therapy may be necessary to 

maintain HbA1c levels below 7%
19

. 

India has a high burden of type 2 diabetes, 

so managing diabetes through lifestyle changes, 

oral medications, and, when necessary, insulin 

therapy is critical
27

. 

 

Hyperlipidemia Management: 

Statins, such as atorvastatin or 

rosuvastatin, are prescribed to manage high 

cholesterol levels and prevent further 

cardiovascular events, including strokes
23

. 

 

Lifestyle Modifications: 

Encouraging smoking cessation, weight 

management, physical activity, and a healthy diet 

are critical for overall stroke prevention, especially 

in India, where lifestyle-related diseases such as 

obesity, diabetes, and hypertension are on the rise
13

. 

 

Rehabilitation Therapy 

Post-Stroke Rehabilitation: 

Stroke survivors with neurological deficits 

require rehabilitation therapy to regain lost function 

and improve quality of life. This may include 

physical therapy, speech therapy, occupational 

therapy, and cognitive rehabilitation
20

. 

In India, access to rehabilitation services 

may be limited in rural or underserved areas. 

However, urban centers often have well-established 

stroke rehabilitation programs that focus on early 

mobilization and functional recovery
25

. 

 

Monitoring and Follow-up 

Regular Imaging and Monitoring: 

Follow-up imaging (CT or MRI) is 

essential to monitor the brain’s recovery and assess 

for any new ischemic changes or stroke recurrence. 

This is particularly important in patients on 

anticoagulation therapy, as bleeding complications 

could arise
26

. 

Regular monitoring of renal function is necessary 

when using anticoagulants like apixaban or 

warfarin
18

. 

 

 

Long-term Management: 

Patients with atrial cardiopathy need long-

term follow-up to monitor for stroke recurrence, 

anticoagulation therapy side effects, and 

cardiovascular health
16

. 

Holter monitoring or implantable loop recorders 

may be used to detect subclinical arrhythmias that 

might increase the risk of embolic events
28

. 

 

Advanced Therapies and Future Directions 

Left Atrial Appendage Closure: 

For patients who have recurrent stroke 

despite optimal anticoagulation therapy, the closure 

of the left atrial appendage (LAA) may be 

considered. This procedure involves blocking the 

part of the heart where blood clots are most likely 

to form
30

. 

In India, this option is still evolving and is 

typically available in specialized centers. 

 

II. CONCLUSION 
The treatment of cryptogenic stroke in 

patients with atrial cardiopathy in India involves 

a combination of acute management (such as 

thrombolysis), secondary prevention strategies 

(including anticoagulation and antiplatelet therapy), 

and long-term care to prevent recurrence and 

manage risk factors. Anticoagulants, particularly 

apixaban, have emerged as a promising therapy for 

preventing recurrent strokes in this population. 

Additionally, managing cardiovascular risk factors 

such as hypertension, diabetes, and hyperlipidemia, 

along with rehabilitation and lifestyle 

modifications, is key to improving long-term 

outcomes. 
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