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Abstract: Neurological disorders encompass a complex and heterogeneous spectrum of diseases affecting the brain, spinal cord,
and peripheral nervous system, each presenting unique challenges that extend well beyond primary neurological symptoms. These
disorders profoundly impact cardiovascular health, prompting an intensified exploration into the intricate interconnections between
the neurological and cardiovascular systems. This review synthesizes current insights and research on cardiovascular comorbidities
associated with major neurological conditions, including stroke, epilepsy, Parkinson’s disease, multiple sclerosis, and Alzheimer’s disease.
The cardiovascular sequelae of these neurological disorders are multifactorial. For instance, strokes not only predispose individuals to
arrhythmia and heart failure but also exacerbate preexisting cardiovascular risk factors. Similarly, epilepsy is associated with autonomic
dysregulation and an elevated risk of sudden cardiac death, underscoring the necessity for vigilant cardiac monitoring in affected
individuals. Parkinson’s disease manifests with orthostatic hypotension and cardiac sympathetic denervation, significantly contributing
to morbidity. Additionally, multiple sclerosis and Alzheimer’s disease exhibit cardiovascular autonomic dysfunction and heightened
cardiovascular risk, underscoring the need for proactive management strategies.

Mechanistically, these conditions disrupt autonomic nervous system regulation, induce chronic inflammation, and may share genetic
susceptibilities, each contributing to cardiovascular pathology. Effective management of these complexities requires an integrative
approach that includes risk factor modification, pharmacotherapy, lifestyle interventions, and comprehensive patient education.
Future research directions include identifying novel therapeutic targets, conducting large-scale clinical trials, and investigating
genetic biomarkers to individualize treatment strategies. By addressing the multifaceted interactions between neurological disorders
and cardiovascular health, healthcare providers can optimize patient care, reducing cardiovascular morbidity and mortality in this
vulnerable population.
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1. Introduction
Neurological diseases encompass a broad spectrum of
disorders affecting the brain, spinal cord, and peripheral
nerves. These conditions not only manifest with primary
neurological symptoms such as cognitive impairment,
motor dysfunction, and sensory deficits but also exert
profound secondary effects on the cardiovascular system
[1-5]. Several studies on the neurological effects of COVID,
especially during the COVID pandemic, reminded us that
systemic or infectious diseases may have neurological
effects [6-8]. It is known that many heart-related diseases or
conditions affect the nutrition of the brain and, accordingly,
its proper functioning [9]. The intricate relationship
between neurological and cardiac health underscores the
importance of comprehensive management strategies to
optimize patient care and improve outcomes.

This review aims to provide a detailed exploration
of the cardiac effects associated with major neurological
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diseases, including stroke, epilepsy, Parkinson’s disease,
multiple sclerosis (MS), and Alzheimer’s disease (AD).
Each of these conditions presents unique challenges and
implications for cardiovascular health, ranging from
increased risk of arrhythmias and stroke to potential
impacts on heart function and vascular integrity.

By examining the underlying mechanisms linking
neurological and cardiovascular systems, the aim of this
paper is to elucidate the pathophysiological connections
and clinical implications. Furthermore, the review will
highlight integrated care approaches that integrate
neurological and cardiac perspectives, aiming to optimize
diagnostic accuracy, therapeutic efficacy, and patient
outcomes.

The investigation of cardiac manifestations in
neurological diseases has evolved significantly from
early clinical observations to modern scientific inquiry.
Historically, the focus was primarily on unraveling the
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neurological aspects of these conditions, often overlooking
or underestimating their profound impact on cardiac
health. However, advancements in medical imaging,
neurophysiology, and cardiovascular medicine have
illuminated the intricate relationship between neurological
disorders and cardiovascular dysfunction.

Studies  identified shared risk factors and
pathophysiological mechanisms between neurological and
cardiovascular diseases [2,7,8,10-17]. These foundational
insights catalyzed further research into autonomic nervous
system  dysregulation, neuroinflammation, genetic
predispositions, and the cardiac effects of medications
used in treating neurological disorders.

The recognition of autonomic nervous system
dysregulation as a critical link between neurological
and cardiovascular systems has been particularly
significant. Dysautonomia contributes to a range of
cardiac complications, including arrhythmia, orthostatic
hypotension, and altered heart rate variability, thereby
impacting the overall prognosis and quality of life for
patients with neurological conditions.

Moreover, the role of neuroinflammation in promoting
vascular endothelial dysfunction and atherosclerosis
underscores the systemic nature of these diseases.
Genetic studies have identified shared susceptibility
genes influencing both neurological and cardiovascular
disorders, highlighting potential targets for future
therapeutic interventions aimed at mitigating disease
progression.

Furthermore, the cardiac effects of
neuropharmacological treatments, such as antiepileptic
drugs and dopaminergic agents, necessitate careful
consideration in clinical practice. These medications can
affect cardiac electrophysiology, myocardial contractility,
and vascular tone, necessitating integrated care approaches
that address both neurological and cardiovascular health.

In summary, the evolving understanding of cardiac
manifestations in neurological diseases underscores the
importance of interdisciplinary collaboration between
neurology and cardiology. By integrating insights
from both fields, healthcare professionals can optimize
diagnostic accuracy, therapeutic strategies, and patient
outcomes in this complex patient population.

2. Cardiac effects of neurological diseases

Neurological diseases can profoundly affect cardiac
function through diverse mechanisms, leading to
a spectrum of cardiovascular complications. These
conditions, which encompass disorders affecting the
brain, spinal cord, and peripheral nerves, often involve
disruptions in autonomic nervous system regulation [18].
Such dysregulation can manifest as arrhythmias, alterations
in heart rate variability, and impaired baroreflex sensitivity.

Additionally, neuroinflammatory processes, oxidative
stress, and the effects of neuropharmacological treatments
further contribute to cardiovascular morbidity in patients
with neurological disorders [15,19]. Understanding these
complex interactions is crucial for developing targeted
management strategies that address both neurological and
cardiovascular health, thereby improving overall patient
outcomes and quality of life. This section provides an in-
depth exploration of the cardiac effects associated with
each major neurological disease.

2.1. Stroke

Stroke, encompassing both ischemic and hemorrhagic
types, remains a predominant cause of global morbidity
and mortality. Beyond its immediate neurological impact,
stroke can induce significant cardiovascular disturbances
that profoundly affect patient outcomes and management
strategies.

One of the critical cardiovascular complications
associated with stroke is the development of arrhythmias,
notably atrial fibrillation, during the acute phase [2,18].
Atrial fibrillation increases the risk of thromboembolic
events, including stroke recurrence, necessitating vigilant
monitoring and often long-term anticoagulation therapy
to mitigate these risks effectively. Atrial fibrillation and
other cardiac diseases are widely accepted as significant
contributors to ischemic stroke risk. However, after
a stroke (especially in the presence of other chronic
diseases such as diabetes), arrhythmias may also develop
due to cardiac damage [20]. Furthermore, stroke-
related damage to the myocardium or neurohormonal
disturbances can precipitate acute or chronic heart
failure [2]. Although it is clear that atrial fibrillation
causes ischemic stroke, the cause-effect relationship
between ischemic stroke and cardiac arrhythmias is less
clear [21]. The interplay between neurological insults
and cardiac dysfunction poses substantial challenges
in patient care, requiring integrated approaches to
optimize cardiovascular and neurological outcomes
simultaneously.

Ischemic heart disease represents another significant
concern for stroke survivors, exacerbated by shared
risk factors such as hypertension, diabetes mellitus, and
dyslipidemia [3]. Effective management of these modifiable
risk factors is essential in reducing the incidence of
secondary cardiovascular events and improving long-term
prognosis.

Recent studies highlight the bidirectional relationship
between stroke and cardiac dysfunction, underscoring
the importance of integrated therapeutic strategies.
Comprehensive care that addresses both neurological
rehabilitation and cardiovascular risk management is
crucial for enhancing patient recovery and minimizing
complications.
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In conclusion, the complex interactions between
stroke and cardiovascular health necessitate holistic
approaches that integrate neurological and cardiac
care. By understanding and addressing shared risk
factors, monitoring cardiovascular complications, and
implementing evidence-based interventions, healthcare
providers can significantly improve outcomes for stroke
patients, thereby reducing morbidity and mortality
associated with these devastating events.

2.2. Epilepsy

Epilepsy, characterized by recurrent seizures, is associated
with significant cardiovascular implications that extend
beyond its neurological manifestations. Individuals
with epilepsy face a 2-3 times greater risk of early death
compared to the general population, with approximately
15% of these premature deaths resulting from sudden
cardiac death or acute myocardial infarctions. Moreover,
the length of epilepsy with recurrent seizures is probably
associated with the progressive development of cardiac
damage [22]. Sudden unexpected death in epilepsy
(SUDEP) represents a substantial cause of mortality
among epilepsy patients and is often associated with
cardiac arrhythmias occurring during or immediately
after seizures [4]. The sudden and unpredictable nature of
seizures can precipitate cardiac dysrhythmias, including
ventricular tachycardia or fibrillation, leading to fatal
outcomes in vulnerable individuals. Seizures disrupt
the autonomic nervous system’s regulation of heart rate,
blood pressure, and vascular tone, resulting in profound
cardiovascular effects [10,12,23]. These disruptions can
manifest as bradyarrhythmia, such as sinus bradycardia
or atrioventricular block, as well as tachyarrhythmias like
supraventricular tachycardia [5]. Elevated levels of T waves
are associated with an increased risk of lethal arrhythmias.
So-called “epileptic heart” has been proposed by Verrier
and colleagues as “a heart and coronary vasculature
damaged by chronic epilepsy as a result of repeated surges
in catecholamines and hypoxemia leading to electrical
and mechanical dysfunction” [24]. The variability in
autonomic response during and after seizures poses
challenges in managing cardiovascular stability in epilepsy
patients [25]. Beyond acute arrhythmias, epilepsy patients
often exhibit an increased prevalence of traditional
cardiovascular risk factors such as hypertension,
dyslipidemia, and obesity [11]. Sodium channel-blocking
agents especially at high doses in combination with other
sodium channel blocking drugs were reported to cause
cardiac arrhythmias even in the absence of preexisting
cardiac diseases [22]. The chronic use of antiepileptic
drugs (AEDs), particularly older generation medications
like phenytoin or carbamazepine, may further contribute
to cardiovascular complications through mechanisms
such as QT prolongation or metabolic disturbances [26].
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Managing epilepsy requires a comprehensive
approach that integrates neurological and cardiovascular
considerations, particularly in treatment-resistant cases
or those with significant comorbidities. Patients’ history
should be carefully evaluated for risk factors such as
congenital heart disease, arrhythmia, dyspnea, chest
pain, hypertension, hyperlipidemia, diabetes mellitus,
smoking, and any family history of any cardiovascular
diseases [27]. Regular cardiovascular assessments,
including electrocardiographic monitoring and periodic
echocardiography, can aid in detecting and managing
cardiac abnormalities early. Optimizing AED selection to
minimize cardiovascular side effects and implementing
lifestyle modifications to mitigate cardiovascular risk
factors are essential components of comprehensive
epilepsy care. By addressing both the neurological and
cardiovascular aspects of epilepsy, healthcare providers
can enhance patient safety, improve seizure control, and
reduce the overall cardiovascular burden in this vulnerable
population. People with epilepsy who are at risk for any
cardiac complications should be referred to a cardiologist.

2.3. Parkinson’s disease
Parkinson’s disease, a progressive neurodegenerative
disorder, presents with a spectrum of symptoms that
extend beyond its well-known motor impairments.
Among its nonmotor symptoms, significant autonomic
dysfunction plays a crucial role in shaping its
cardiovascular manifestations. Since Parkinson’s disease,
like cardiac diseases, increases in prevalence with age, the
risk of comorbidity with cardiac diseases is higher. Aging
has been shown to be a significant risk factor for both
cardiovascular illnesses and Parkinson’s disease [28]. The
most common cardiovascular abnormalities in Parkinson’s
patients are related to dysautonomia, while structural heart
diseases are less common. However, previous research has
shown a positive link between cardiovascular diseases and
Parkinson’s disease [29].

Autonomic nervous system dysfunction is accepted as
a nonmotor involvement in Parkinson’s disease that occurs
long before the appearance of standard motor signs and
symptoms [15,30]. One of the prominent cardiovascular
complications in Parkinson’s disease is orthostatic
hypotension. This hypotension can occur even orthostatic
or postprandial hypotension, either nocturnal or supine
hypertension [31]. This condition arises from dysfunction
in the autonomic nervous system, leading to an inadequate
adjustment of blood pressure upon standing. Orthostatic
hypotension not only increases the risk of falls and syncope
but also poses daily challenges for patients, affecting their
mobility and quality of life.

Another critical aspect of cardiac involvement in
Parkinson’s disease is cardiac sympathetic denervation
[32]. The degeneration of sympathetic nerves within the
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heart results in diminished heart rate variability and an
increased susceptibility to arrhythmias. This dysregulation
complicates the management of cardiovascular health in
Parkinson’s disease patients, requiring careful monitoring
and intervention to mitigate risks.

Patients with Parkinson’s disease are at risk of
developing heart disease as a side effect of their medication.
Levodopa can exacerbate orthostatic hypotension, while
dopamine agonists can cause restrictive valvular heart
disease [33,34].

Effective management of Parkinson’s disease
necessitates a comprehensive approach that integrates
the treatment of both motor and nonmotor symptoms,
including autonomic  dysfunction. Strategies to
address cardiovascular complications involve lifestyle
modifications such as adequate hydration and gradual
postural changes to manage orthostatic hypotension.
Pharmacological interventions targeting blood pressure
regulation and heart rate variability may also be applied
under medical supervision.

Furthermore, the optimization of Parkinson’s disease
therapies to minimize adverse effects on cardiovascular
function is crucial. This includes selecting medications
that have minimal impact on heart rhythm and function.
Collaborative care involving neurologists, cardiologists,
and other healthcare professionals is essential for tailored
management plans that consider the complex interactions
between neurological and cardiovascular health in
Parkinson’s disease.

2.4. Multiple sclerosis

MS is an autoimmune disorder affecting the central
nervous system. Since MS is seen in relatively young
people, its cardiac effects are less significant than those
of other neurological diseases (Parkinson’s disease,
stroke, etc.) [35]. However, MS can significantly impact
cardiovascular health through various mechanisms.
MS-related lesions, especially in the brainstem, disrupt
central autonomic pathways, leading to abnormalities
in heart rate variability and blood pressure regulation.
This autonomic dysfunction can manifest as orthostatic
hypotension, arrhythmias, and impaired baroreflex
sensitivity, affecting cardiovascular stability and
increasing therisk ofadverse cardiaceventsin MS patients.
Chronic inflammation associated with MS, compounded
by physical disability and sedentary lifestyle, contributes
to an elevated risk of cardiovascular diseases. Conditions
such as stroke and myocardial infarction might be more
prevalent in MS patients than in the general population
due to immobilization in the late period of the disease,
highlighting the need for proactive cardiovascular risk
management strategies [36]. Autonomic dysfunctions
appear to be associated with disease duration and to be
more common in progressive forms of MS [37].

MS patients also showed impaired biventricular
function with reduced LA function, but normal arterial
and endothelial function [14].

The comprehensive care of MS patients requires an
integrated approach that addresses both neurological and
cardiovascular aspects. Lifestyle modifications, including
regular physical activity and dietary adjustments,
are crucial for managing cardiovascular risk factors
such as hypertension, hyperlipidemia, and obesity in
MS patients. Regular cardiac assessments, including
electrocardiography and echocardiography, can aid in
early detection of cardiac abnormalities and guide timely
interventions [14,36,37]. Selecting MS treatments that
minimize cardiovascular side effects is essential [38,39].
Monitoring potential cardiotoxic effects of certain
disease-modifying therapies is critical in managing both
MS progression and cardiovascular health.

2.5. Alzheimer’s disease
AD, the most prevalent form of dementia, is increasingly

recognized for its  significant cardiovascular
implications.
AD shares common risk factors such as

hypertension, diabetes mellitus, and hyperlipidemia
with cardiovascular diseases [40]. These risk factors
contribute to a higher incidence of cardiovascular
conditions such as coronary artery disease, heart
failure, and atrial fibrillation in individuals with AD.
The presence of these comorbidities complicates the
management of both cognitive and cardiovascular
health in affected patients.

Vascular pathology plays a crucial role in
exacerbating cognitive decline in AD patients.
Conditions such as atherosclerosis and cerebral small
vessel disease contribute to microvascular damage
and ischemic events, which further impair cognitive
function and increase the risk of ischemic stroke
[17]. The interplay between vascular pathology and
neurodegeneration in AD underscores the importance
of addressing both aspects for comprehensive disease
management.

Early detection and effective management of
cardiovascular risk factors in AD are critical for
optimizing cognitive and cardiovascular outcomes.
Routine screening for hypertension, diabetes, and
dyslipidemia is essential in AD patients to identify and
manage cardiovascular risk factors early. This includes
monitoring blood pressure, glucose levels, and lipid
profiles to prevent or delay the onset of cardiovascular
complications. Encouraging healthy lifestyle habits such
as regular physical activity, a balanced diet, smoking
cessation, and weight management can help mitigate
cardiovascular risk factors and potentially slow the
progression of cognitive decline in AD.
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Depending  on  individual  risk  profiles,
pharmacological interventions may be necessary to
control hypertension, diabetes, and dyslipidemia in
AD patients. Careful consideration of medication
interactions and potential cognitive effects is crucial in
selecting appropriate treatments.

By addressing cardiovascular risk factors early and
comprehensively in individuals with AD, healthcare
providers can potentially improve both cognitive and
cardiovascular outcomes. Integrated care approaches
that consider the complex relationship between AD and
cardiovascular health are essential for enhancing overall
quality of life and reducing the burden of disease in
affected individuals and their caregivers.

3. Mechanisms linking neurological diseases to cardiac
effects

The cardiovascular complications observed in neurological
diseases arise from intricate and interconnected
mechanisms, underscoring the complex relationship
between neurological and cardiac health.

3.1. Autonomic nervous system dysregulation
Neurological diseases frequently disrupt the autonomic
nervous system (ANS), which plays a pivotal role in
regulating cardiovascular function.

Conditions such as stroke and epilepsy can precipitate
sympathetic overactivity, characterized by heightened
sympathetic tone leading to increased heart rate, blood
pressure variability, and predisposition to arrhythmias
[10,15,17,18,23,29,41]. The dysregulated sympathetic
response exacerbates cardiovascular instability and
poses significant management challenges in neurological
patients.

Disorders like Parkinson’s disease and MS often impair
parasympathetic control, resulting in reduced heart rate
variability and predisposition to bradyarrhythmia. This
dysfunction in vagal tone complicates the cardiovascular
management of these patients, necessitating tailored
therapeutic approaches to mitigate cardiac risks.

Understanding ANS dysregulation is essential for
devising effective therapeutic interventions aimed at
mitigating cardiac complications in neurological patients.

3.2. Inflammation

Chronic inflammation is a hallmark feature of many
neurological diseases and plays a pivotal role in driving
cardiovascular pathology.

Inflammatory cytokines, such as interleukin-6 (IL-6)
and tumor necrosis factor-alpha (TNF-alpha), promote
endothelial dysfunction and accelerate atherosclerotic
processes in cerebral and systemic vasculature [19].
This chronic inflammatory state increases the risk of
developing ischemic heart disease and stroke in patients
with neurological disorders. The synergistic effects of
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neuroinflammation and vascular endothelial damage
contribute to a heightened susceptibility to cardiovascular
events.

Direct effects of inflammatory mediators on
myocardial tissue, including oxidative stress and fibrosis,
can impair contractility and contribute to the development
of heart failure [42,43]. The systemic inflammatory
burden on neurological diseases underscores the potential
role of antiinflammatory therapies in managing cardiac
complications and improving overall cardiovascular
outcomes in affected individuals. Targeting inflammation
represents a promising therapeutic strategy for mitigating
cardiovascular risk in neurological patients, necessitating
integrated approaches in disease management that address
both neurological and cardiac aspects.

3.3. Genetic factors

Genetic  predispositions  influence  susceptibility
to both neurological and cardiovascular diseases.
Mutations affecting lipid metabolism (e.g., ApoE
genotype), ion channels (e.g., SCN5A mutations),
and  inflammatory  pathways (e.g,  TNF-alpha
polymorphisms) predispose individuals to conditions
such as familial hypercholesterolemia and familial amyloid
polyneuropathy, which manifest with neurological and
cardiacinvolvement [44,45]. These shared genetic pathways
highlight the intricate interplay between neurological and
cardiovascular health and underscore the importance of
genetic screening in identifying at-risk individuals.
Identifying genetic markers may facilitate early detection
and personalized management strategies in affected
individuals, aiming to mitigate the impact of both
neurological and cardiac manifestations and improve
long-term outcomes.

3.4. Medication side effects

Pharmacological treatments for neurological diseases
are essential for managing symptoms but can also carry
significant cardiovascular risks that healthcare providers
must carefully navigate. For instance, antiepileptic
drugs like carbamazepine and phenytoin are known to
prolong the QT interval, potentially increasing the risk
of ventricular arrhythmias and sudden cardiac death
[10,26]. These treatments are widely used to control
seizures, yet their impact on cardiac function underscores
the importance of regular monitoring and assessment to
mitigate cardiovascular complications.

In addition to antiepileptics, antipsychotic
medications such as haloperidol and risperidone are
commonly prescribed to manage psychiatric symptoms
in neurological disorders. However, these drugs can
induce metabolic changes and prolong the QT interval,
which poses a significant concern, particularly in patients
with existing cardiovascular conditions [46]. The careful
management of these side effects is crucial to minimize
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the risk of adverse cardiac events while maximizing the
therapeutic benefits of these medications in improving
neurological symptoms.

Balancing the therapeutic benefits with potential
cardiovascular risks requires a personalized approach
tailored to each patient’s specific neurological and
cardiovascular profile. Healthcare providers must
collaborate closely with specialists in cardiology and
neurology to develop comprehensive treatment plans that
address both the neurological and cardiac aspects of patient
care. By integrating regular cardiovascular assessments,
monitoring for QT interval prolongation, and adjusting
medication regimens as needed, healthcare teams can
optimize patient safety and enhance overall treatment
outcomes in individuals with neurological diseases.

4. Diagnosis and monitoring of cardiac effects in
neurological patients

Early detection and meticulous monitoring of cardiac
effects in neurological patients are pivotal for optimizing
clinical outcomes and enhancing overall quality of care.
Comprehensive cardiovascular screening is essential,
encompassing regular assessments of traditional risk factors
such as hypertension, diabetes mellitus, and dyslipidemia,
alongside performing electrocardiography (ECG) and
echocardiography. These diagnostic modalities not only aid
in the early identification of subclinical cardiac dysfunction
but also provide valuable insights into the structural and
electrical aspects of the heart, guiding timely therapeutic
interventions to mitigate cardiovascular risks.

Moreover, Holter monitoring represents a valuable
adjunct in the diagnostic armamentarium, offering
continuous ambulatory ECG monitoring to detect
arrhythmias and evaluate heart rate variability. This
approach is particularly beneficial for patients suspected
of autonomic dysfunction, where subtle changes in
cardiac function may manifest unpredictably during daily
activities. The data gathered from Holter monitoring
enables healthcare providers to capture transient cardiac
abnormalities that may escape detection during routine
clinical visits, facilitating more accurate diagnosis and
informed management decisions.

Integrating  comprehensive cardiac monitoring
into routine neurological care practices enhances the
capacity for early intervention and risk stratification,
thereby optimizing patient management strategies. By
proactively identifying cardiac issues at their inception,
healthcare teams can implement targeted interventions
tailored to each patient’s unique cardiovascular profile.
This proactive approach not only mitigates the potential
for adverse cardiovascular events but also improves long-
term outcomes and enhances the overall well-being of
neurological patients.

Furthermore, fostering a multidisciplinary approach
involving neurologists, cardiologists, and other allied
healthcare professionals is crucial. This collaborative effort
ensures that neurological patients with underlying or
emerging cardiac concerns receive integrated and holistic
care, addressing both neurological and cardiovascular
aspects comprehensively. By leveraging advanced
diagnostic tools and a coordinated care approach,
healthcare providers can uphold the highest standards of
patient-centered care and achieve optimal outcomes for
individuals navigating the complex interplay between
neurological and cardiac health.

5. Management and treatment approaches

Neurologists play a crucial role in the initial assessment
and ongoing management of neurological conditions,
focusing on disease-specific therapies to mitigate
neurological symptoms and progression. However, the
potential cardiovascular implications of these diseases
require collaboration with cardiologists and other
cardiovascular specialists. This collaborative approach
ensures thorough cardiovascular risk assessment and
management tailored to the individual patients needs.
Managing cardiovascular complications in neurological
patients requires a multidisciplinary approach that
addresses both neurological and cardiac aspects.

5.1. Pharmacological interventions
Pharmacological interventions are essential in the
multidisciplinary =~ management of cardiovascular
complications in neurological patients, addressing
specific cardiovascular risks associated with various
neurological diseases. Beta-blockers, such as metoprolol
and propranolol, are commonly used to regulate heart
rate and blood pressure, particularly in patients at risk
of arrhythmias and hypertension. Their role extends to
stabilizing cardiac function in conditions like Parkinson’s
disease, where autonomic dysfunction can lead to
fluctuating blood pressure and heart rate [4,34].
Furthermore, anticoagulants such as warfarin and
direct oral anticoagulants are crucial in preventing
thromboembolic events in patients with neurological
diseases complicated by atrial fibrillation. Stroke, a
common sequela of neurological disorders like AD and
stroke itself, necessitates effective anticoagulation to
reduce the risk of recurrent ischemic events and improve
long-term prognosis. These medications are integral to
secondary stroke prevention strategies, highlighting their
essential role in managing cerebrovascular complications.
Incorporating these pharmacological interventions
into the treatment regimen of neurological patients requires
close collaboration between neurologists, cardiologists,
and other healthcare professionals. This collaborative
approach ensures comprehensive cardiovascular risk
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assessment, personalized treatment plans, and ongoing
monitoring to optimize patient outcomes and enhance
quality of life amidst the complex intersection of
neurological and cardiovascular health.

5.2. Lifestyle modifications

Nonpharmacological interventions are integral components
of managing cardiovascular complications in neurological
patients, focusing on lifestyle modifications that complement
pharmacological treatments and improve overall health
outcomes.

Promoting a heart-healthy diet low in saturated fats
and sodium is crucial for managing hypertension and
dyslipidemia in neurological patients. Emphasizing the
consumption of fruits, vegetables, whole grains, and lean
proteins can help control blood pressure and cholesterol
levels, reducing the risk of cardiovascular events. This
dietary approach is particularly beneficial in conditions such
as multiple sclerosis and AD, where chronic inflammation
and metabolic changes contribute to cardiovascular risk.

Tailored exercise regimens play a pivotal role in
improving cardiovascular fitness and reducing the risk
of stroke recurrence in neurological patients. Regular
physical activity enhances vascular health, promotes
weight management, and improves overall well-being. It is
essential in conditions like Parkinson’s disease and stroke
rehabilitation, where maintaining mobility and functional
independence are key goals of treatment. Exercise programs
should be individualized based on the patient’s neurological
condition, functional abilities, and cardiovascular risk profile
to optimize benefits while minimizing potential risks.

Counseling and pharmacotherapy interventions are
critical in assisting neurological patients to quit smoking,
as tobacco use significantly increases cardiovascular risk.
Smoking cessation not only reduces the incidence of
stroke and cardiovascular disease but also enhances the
effectiveness of pharmacological treatments and improves
overall treatment outcomes. Addressing tobacco dependence
is essential across all neurological disorders to mitigate the
detrimental effects of smoking on both neurological and
cardiovascular health.

Integrating these nonpharmacological interventions into
the comprehensive care plan for neurological patientsrequires
a collaborative approach involving neurologists, dietitians,
physiotherapists, and smoking cessation specialists. By
promoting healthy lifestyle habits, healthcare providers
can enhance cardiovascular resilience, optimize treatment
efficacy, and ultimately improve the long-term prognosis
and quality of life for individuals navigating the complexities
of neurological and cardiovascular comorbidities.

5.3. Preventive strategies

Risk factor management is paramount in the holistic
approach to preventing cardiovascular events in
neurological patients, requiring proactive strategies to
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control hypertension, diabetes mellitus, and dyslipidemia.
Effective management of these risk factors not only
reduces the incidence of cardiovascular complications but
also mitigates the progression of neurological diseases and
improves overall patient outcomes.

Aggressive control of hypertension is crucial, as
elevated blood pressure contributes significantly to the risk
of stroke and cardiovascular events in conditions like MS
and Parkinson’s disease [2,18,27,28]. Early identification
through regular blood pressure monitoring and prompt
initiation of antihypertensive therapies tailored to
individual patient needs are essential steps in reducing
vascular complications.

Similarly, optimizing management of diabetes mellitus
is imperative, given its association with accelerated
atherosclerosis and increased cardiovascular morbidity
in neurological patients [2]. Close monitoring of blood
glucose levels, adherence to prescribed medications
(e.g., insulin or oral hypoglycemic agents), and lifestyle
modifications (e.g., diet and exercise) are fundamental
in controlling diabetes and minimizing its impact on
cardiovascular health. Dyslipidemia management involves
targeting elevated cholesterol levels with statins and
lifestyle modifications aimed at reducing dietary intake of
saturated fats and cholesterol [2]. This approach is critical
in reducing the risk of atherosclerotic cardiovascular
disease, which is prevalent in neurological conditions such
as AD and stroke [2,17].

Patient education plays a pivotal role in promoting
adherence to medications and lifestyle modifications
essential for managing cardiovascular risk factors.
Educating patients about the importance of medication
compliance, dietary choices, regular exercise, and smoking
cessation empowers them to actively participate in their
care, fostering better cardiovascular outcomes and overall
health.

Multidisciplinary care, involving collaboration among
neurologists, cardiologists, primary care physicians, and
other healthcare professionals, ensures comprehensive
assessment and management of both neurological and
cardiac aspects. This collaborative approach facilitates
early detection of cardiovascular complications,
personalized treatment plans, and coordinated care
delivery, thereby optimizing patient outcomes and
enhancing quality of life.

By integrating rigorous risk factor management,
patient education initiatives, and multidisciplinary care
models into clinical practice, healthcare providers can
effectively mitigate cardiovascular risks in neurological
patients. This comprehensive approach not only
addresses immediate health concerns but also promotes
long-term cardiovascular health and overall well-being
in individuals with complex neurological conditions.
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6. Future directions and research

Future research endeavors should focus on advancing
our understanding of the complex interactions between
neurological diseases and cardiac health.

Further elucidation of the molecular pathways linking
neurological disorders to cardiovascular dysfunction is
crucial for developing targeted therapies that address
underlying pathophysiology.

Large-scale trials evaluating the efficacy of novel
therapeutic agents and interventions in preventing and
managing cardiovascular complications in neurological
patients are warranted to establish evidence-based guidelines.

Identification of genetic biomarkers associated with
cardiovascular risk in neurological diseases may facilitate
early risk stratification and personalized treatment
approaches.

Advancements in these areas hold promises for
improving diagnostic accuracy, treatment efficacy, and
patient outcomes in the realm of neurological and cardiac
comorbidities.

7. Conclusion

The intricate interplay between neurological diseases
and cardiac health underscores the critical importance
of integrated care approaches in clinical practice. Across
conditions such as stroke, epilepsy, Parkinson’s disease,
MS, and AD, there exists a complex relationship where
neurological manifestations often intertwine with significant
cardiovascular implications. Each condition presents unique
challenges and opportunities for proactive cardiovascular
management, necessitating a comprehensive and tailored
approach to patient care.

Shared risk factors play a pivotal role in driving
cardiovascular complications in neurological patients.
Hypertension, diabetes mellitus, and dyslipidemia are
prevalent across various neurological disorders and
contribute significantly to increased cardiovascular risk.
Addressing these risk factors early and effectively through
rigorous monitoring and targeted interventions is essential
for mitigating adverse cardiovascular outcomes and
improving overall patient prognosis.

Understanding the underlying mechanisms linking
neurological and cardiac health provides critical

insights into disease pathophysiology and therapeutic
strategies. For example, autonomic nervous system
dysregulation is a common feature in many neurological
diseases, influencing heart rate variability and blood
pressure regulation. Inflammation, another shared
mechanism, exacerbates cardiovascular pathology
through endothelial dysfunction and atherosclerosis,
emphasizing the need for antiinflammatory therapies in
disease management.

Multidisciplinary collaboration is fundamental in
optimizing patient outcomes. Neurologists, cardiologists,
primary care physicians, and allied healthcare
professionals work together to develop holistic treatment
plans that address both neurological and cardiovascular
aspects comprehensively. This collaborative approach
ensures early detection of cardiovascular complications,
personalized treatment strategies, and ongoing monitoring
to adjust interventions as needed based on individual
patient responses.

Continued advancements in research and clinical
innovations are pivotal for advancing our understanding
and management of cardiovascular risks in neurological
diseases. Through ongoing studies into disease-specific
mechanisms, biomarkers, and therapeutic interventions,
clinicians can refine diagnostic approaches, enhance
treatment efficacy, and ultimately improve long-term
patient outcomes.

In conclusion, this article advocates for a holistic
and integrated approach to managing cardiovascular
complications in neurological patients. By addressing
shared risk factors, understanding disease mechanisms,
and fostering multidisciplinary care models, healthcare
providers can optimize patient care, reduce the burden
of cardiovascular disease, and improve the quality of life
for individuals affected by these complex conditions.
This proactive and comprehensive strategy underscores
the transformative impact of collaborative healthcare in
navigating the intricate interactions between neurological
diseases and cardiac health.

Acknowledgment/disclaimers/conflict of interest

I have no conflicts of interest to declare. Also, there is no
financial interest to report in any step of this manuscript.

1435



OZTURK / Turk ] Med Sci

References

1.

10.

11.

12.

13.

Marrie RA, Fisk JD, Fitzgerald K, Kowalec K, Maxwell C et al.
Etiology, effects and management of comorbidities in multiple
sclerosis: recent advances. Frontiers in Immunology 2023;14:
1197195. https://doi.org/10.3389/fimmu.2023.1197195

Mead GE, Sposato LA, Sampaio Silva G, Yperzeele L, Wu
S et al. A systematic review and synthesis of global stroke
guidelines on behalf of the World Stroke Organization.
International Journal of Stroke 2023;18(5):499-531. https://doi.
org/10.1177/17474930231156753

Wang K, Mao Y, Lu M, Ding Y, Li Z et al. Association between
migraine and cardiovascular disease: A cross-sectional study.
Frontiers in Cardiovascular Medicine 2022;9:1044465. https://
doi.org/10.3389/fcvm.2022.1044465

Grosu L, Grosu Al, Crisan D, Zlibut A, Perju-Dumbrava L.
Parkinson’s disease and cardiovascular involvement: Edifying
insights (Review). Biomedical Reports 2023;18(3):25. https://
doi.org/10.3892/br.2023.1607

Kincl V, Panovsky R, Boc¢kova M, Rektor I, Mojica-Pisciotti ML,
Machal J. Parkinson’s disease cardiovascular symptoms: A new
complex functional and structural insight. European Journal
of Neurology 2024;31(2):e16110. https://doi.org/10.1111/
ene.16110

Karadas O, Oztiirk B, Sonkaya AR. A prospective clinical
study of detailed neurological manifestations in patients with
COVID-19. Neurological Sciences 2020;41(8):1991-1995.
https://doi.org/10.1007/s10072-020-04547-7

Sonkaya AR, Oztiirk B, Karadag O. Cerebral hemodynamic
alterations in patients with Covid-19. Turkish Journal of
Medical Sciences 2021;51(2):435-439. https://doi.org/10.3906/
sag-2006-203

Unal E, Oztiirk B, Simsek UB, Sonkaya AR, Karadas O. Cerebral
Microembolism in Patient with COVID-19. Medical Science
and Discovery 2023;10(5):353-356. https://doi.org/10.36472/
msd.v10i5.943

Ogoh S, Sugawara J, Shibata S. Does Cardiac Function Affect
Cerebral Blood Flow Regulation? Journal of Clinical Medicine
2022;11(20). https://doi.org/10.3390/jcm 11206043

Athira SB, Pal P, Nair PP, Nanda N, Aghoram R. Cardiovascular
autonomic function and baroreflex sensitivity in drug-resistant
temporal lobe epilepsy. Epilepsy and Behavior 2023;138:
109013. https://doi.org/10.1016/j.yebeh.2022.109013

Sun Z, Jiang T, Zhang M, Li Y, Zhang ] et al. Causal
relationship between hypertension and epilepsy: a mendelian
randomization study. Acta Epileptologica 2024;6(1). https://
doi.org/10.1186/s42494-024-00152-9

Devinsky O. Effects of Seizures on Autonomic and
Cardiovascular Function. Epilepsy Currents 2004;4(2):43-46.
https://doi.org/10.1111/§.1535-7597.2004.42001.x

Tahsili-Fahadan P, Geocadin RG. Heart-Brain Axis: Effects of
Neurologic Injury on Cardiovascular Function. Circulation
Research ~ 2017;120(3):559-572.  https://doi.org/10.1161/
CIRCRESAHA.116.308446

1436

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Mincu RI, Magda SL, Mihaila S, Florescu M, Mihalcea DJ et al.
Impaired Cardiac Function in Patients with Multiple Sclerosis
by Comparison with Normal Subjects. Scientific Reports
2018;8(1):3300.

Coon EA, Cutsforth-Gregory JK, Benarroch EE.
Neuropathology ~ of  autonomic dysfunction in
synucleinopathies. Movement Disorders 2018;33(3):349-358.
https://doi.org/10.1002/mds.27186

Zhou Z, Zhang M, Fang Q, Huang ]. Relationship between

Parkinson’s disease and cardio-cerebrovascular diseases:
a  Mendelian randomized study. Scientific Reports

2023;13(1):20428. https://doi.org/10.1038/s41598-023-47708-2

Agrawal S, Schneider JA. Vascular pathology and pathogenesis
of cognitive impairment and dementia in older adults. Cerebral
Circulation - Cognition and Behavior 2022;3:100148. https://
doi.org/10.1016/j.cccb.2022.100148

Scheitz JE Sposato LA, Schulz-Menger ], Nolte CH,
Backs J, M. Stroke-Heart Syndrome:
Advances and Challenges. Journal of the American Heart
Association  2022;11(17):e026528.  https://doi.org/10.1161/
JAHA.122.026528

Endres Recent

Hirano T. IL-6 in inflammation, autoimmunity and cancer.
International Immunology 2021;33(3):127-148. https://doi.
org/10.1093/intimm/dxaa078

Lin HB, Li FX, Zhang JY, You ZJ, Xu SY et al. Cerebral-
Cardiac Syndrome and Diabetes: Cardiac Damage After
Ischemic Stroke in Diabetic State. Frontiers in Immunology
2021;12:737170. https://doi.org/10.3389/fimmu.2021.737170

Sposato LA, Riccio PM, Hachinski V. Poststroke atrial
fibrillation: cause or consequence? Critical review of current
views.  Neurology = 2014;82(13):1180-1186.  https://doi.
org/10.1212/WNL.0000000000000265

Surges R, Shmuely S, Dietze C, Ryvlin P, Thijs RD. Identifying
patients with epilepsy at high risk of cardiac death: signs, risk
factors and initial management of high risk of cardiac death.
Epileptic Disorders 2021;23(1):17-39. https://doi.org/10.1684/
epd.2021.1254

Ansakorpi H, Korpelainen JT, Suominen K, Tolonen U,
Myllylda VV, Isojarvi JI. Interictal cardiovascular autonomic
responses in patients with temporal lobe epilepsy. Epilepsia
2000;41(1):42-47.  https://doi.org/10.1111/j.1528-1157.2000.
tb01503.x

Verrier RL, Pang TD, Nearing BD, Schachter SC. The Epileptic
Heart: Concept and clinical evidence. Epilepsy and Behavior
2020;105:106946. https://doi.org/10.1016/j.yebeh.2020.106946

Loureiro Fialho G, Miotto R, Tatsch Cavagnollo M, Murilo
Melo H, Wolf P et al. The epileptic heart: Cardiac comorbidities
and complications of epilepsy. Atrial and ventricular structure
and function by echocardiography in individuals with epilepsy
- From clinical implications to individualized assessment.
Epilepsy and Behavior Reports 2024;26:100668. https://doi.
0rg/10.1016/j.ebr.2024.100668



26.

27.

28.

29.

30.

31.

32.

33.

34.

OZTURK / Turk ] Med Sci

Jia L, Eroglu TE, Wilders R, Verkerk AO, Tan HL.
Carbamazepine Increases the Risk of Sudden Cardiac Arrest
by a Reduction of the Cardiac Sodium Current. Frontiers in
Cell and Developmental Biology 2022;10:891996. https://doi.
org/10.3389/fcell.2022.891996

Al-Khatib SM, Stevenson WG, Ackerman M]J, Bryant
W], Callans DJ et al. 2017 AHA/ACC/HRS guideline for
management of patients with ventricular arrhythmias and the
prevention of sudden cardiac death: Executive summary: A
Report of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines and the
Heart Rhythm Society. Heart Rhythm 2018;15(10):e190-e252.
https://doi.org/10.1016/j.hrthm.2017.10.035

Global, regional, and national incidence, prevalence, and
years lived with disability for 354 diseases and injuries
for 195 countries and territories, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet
2018;392(10159):1789-1858.  https://doi.org/10.1016/S0140-
6736(18)32279-7

Scorza FA, Fiorini AC, Scorza CA, Finsterer J. Cardiac
abnormalities in Parkinson’s disease and Parkinsonism.
Journal of Clinical Neuroscience 2018;53:1-5. https://doi.
0rg/10.1016/j.jocn.2018.04.031

Palma JA, Kaufmann H. Treatment of autonomic dysfunction
in Parkinson disease and other synucleinopathies. Movement
Disorders 2018;33(3):372-390. https://doi.org/10.1002/

mds.27344

Ou Z, Pan J, Tang S, Duan D, Yu D et al. Global Trends in
the Incidence, Prevalence, and Years Lived With Disability of
Parkinson’s Disease in 204 Countries/Territories From 1990
to 2019. Frontiers in Public Health 2021;9:776847. https://doi.
org/10.3389/fpubh.2021.776847

Yoo SW,Kim JS, Oh YS, Ryu DW, Ha S et al. Cardiac sympathetic
burden reflects Parkinson disease burden, regardless of high
or low orthostatic blood pressure changes. NPJ Parkinson’s
Disease 2021;7(1):71.  https://doi.org/10.1038/s41531-021-

00217-3

Noack C, Schroeder C, Heusser K, Lipp A. Cardiovascular
effects of levodopa in Parkinson’s disease. Parkinsonism
and Related Disorders 2014;20(8):815-818. https://doi.
org/10.1016/j.parkreldis.2014.04.007

Van Camp G, Flamez A, Cosyns B, Weytjens C, Muyldermans
L et al. Treatment of Parkinson’s disease with pergolide
and relation to restrictive valvular heart disease. Lancet
2004;363(9416):1179-1183. https://doi.org/10.1016/S0140-
6736(04)15945-X

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Oztiirk B, Taskiran E, Demir S, Tuncer MA, Kiirtiincii
M et al. Prevalence and incidence of multiple sclerosis
in Turkey: A nationwide epidemiologic study. Multiple
Sclerosis Journal 2024;30(7):790-799. https://doi.
org/10.1177/13524585241245318

Marsool MDM, Prajjwal P, John J, Keluskar HS, Sivarajan
VV et al. Association of multiple sclerosis with stroke: A
comprehensive review. Health Science Reports 2024;7(1):e1837.
https://doi.org/10.1002/hsr2.1837

Findling O, Hauer L, Pezawas T, Rommer PS, Struhal W, Sellner
J. Cardiac Autonomic Dysfunction in Multiple Sclerosis:
A Systematic Review of Current Knowledge and Impact of
Immunotherapies. Journal of Clinical Medicine 2020;9(2).
https://doi.org/10.3390/jcm9020335

Lee CY, Chan KH. Personalized Use of Disease-Modifying
Therapies in Multiple Sclerosis. Pharmaceutics 2024;16(1).
https://doi.org/10.3390/pharmaceutics16010120

McGinley MP, Goldschmidt CH, Rae-Grant AD. Diagnosis
and Treatment of Multiple Sclerosis: A Review. Jama
2021;325(8):765-779. https://doi.org/10.1001/jama.2020.26858

Tini G, Scagliola R, Monacelli F, La Malfa G, Porto I et
al. Alzheimer’s Disease and Cardiovascular Disease: A
Particular Association. Cardiology Research and Practice
2020;2020:2617970. https://doi.org/10.1155/2020/2617970

Shivamurthy P, Parker MW. Cardiac manifestations of
myasthenia gravis: A systematic review. IJC Metabolic
and  Endocrine  2014;5:3-6.  https://doi.org/10.1016/j.
ijcme.2014.08.003

Castillo EC, Vazquez-Garza E, Yee-Trejo D, Garcia-Rivas G,
Torre-Amione G. What Is the Role of the Inflammation in the
Pathogenesis of Heart Failure? Current Cardiology Reports
2020;22(11):139. https://doi.org/10.1007/s11886-020-01382-2

Thomas TP, Grisanti LA. The Dynamic Interplay Between
Cardiac Inflammation and Fibrosis. Frontiers in Physiology
2020;11:529075. https://doi.org/10.3389/fphys.2020.529075

Ziaeian B, Fonarow GC. Epidemiology and aetiology of heart
failure. Nature reviews. Cardiology 2016;13(6):368-378.
https://doi.org/10.1038/nrcardio.2016.25

DeGiorgio CM, Curtis A, Hertling D, Moseley BD. Sudden
unexpected death in epilepsy: Risk factors, biomarkers, and
prevention. Acta Neurologica Scandinavica 2019;139(3):220-
230. https://doi.org/10.1111/ane.13049

Glassman AH, Bigger JT, Jr. Antipsychotic drugs: prolonged
QTc interval, torsade de pointes, and sudden death. The
American Journal of Psychiatry 2001;158(11):1774-1182.
https://doi.org/10.1176/appi.ajp.158.11.1774

1437



	Cardiac effects and comorbidities of neurological diseases
	Recommended Citation

	tmp.1734534004.pdf.HVrwG

