ISSN: 2230-9861 (Online)

Research & Reviews: A Journal of i
ISSN: 2349-1299 (Print)

Pharmacology

G

STM JOURNALS

Volume 14, Issue 2, 2024

May—August

DOI (Journal): 10.37591/RRJoP
https://journals.stmjournals.com/rrjop

Digital Health Interventions in Cardiovascular
Pharmacology: A Review

Anshad A.S.!, Merlin N.J.>*, Asheeta A.’, Shaiju S. Dharan*

Abstract

Cardiovascular diseases (CVDs) represent a formidable global health challenge, demanding innovative
strategies for timely detection, effective management, and continuous monitoring. This study delves into
the transformative potential of digital health interventions (DHIs), such as telemedicine and remote
monitoring, in reshaping cardiovascular care paradigms. DHIs offer unparalleled accessibility,
convenience, and personalized attention, thereby promising to revolutionize traditional approaches to
cardiovascular health management. One of the foremost advantages of DHIs lies in their ability to
facilitate early intervention, which is crucial in preventing adverse cardiovascular events. Through
telemedicine, healthcare providers can remotely assess patients' cardiac health status, enabling prompt
adjustments to treatment plans or interventions as necessary. This proactive approach not only
enhances patient outcomes but also mitigates the risk of disease progression. Furthermore, DHIs foster
heightened patient engagement by empowering individuals to actively participate in their healthcare
journey. With remote monitoring tools, patients can conveniently track vital signs, medication
adherence, and lifestyle behaviors, fostering a sense of ownership over their health. This heightened
engagement often translates into improved treatment adherence and better long-term health outcomes.
Cost-effectiveness is another compelling aspect of DHIs, potentially alleviating the financial burden
associated with traditional healthcare delivery models. By reducing the need for frequent in-person
visits and hospitalizations, DHIs offer a more efficient allocation of resources while minimizing
healthcare costs for both patients and providers. However, the widespread implementation of DHIs is
not without its challenges, particularly concerning technology infrastructure and data security. Despite
these obstacles, DHIs hold immense promise in transforming cardiovascular healthcare by promoting
proactive, personalized, and patient-centric approaches. Embracing these innovations heralds a new
era of proactive, personalized, and accessible cardiovascular care, ultimately leading to improved
population health and reduced disease burden.
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throughout the body. CVD is the leading cause of
death worldwide. It killed an estimated 17.9 million
people in 2019, accounting for the majority of
deaths worldwide. The majority of these deaths,
particularly due to heart attacks and strokes, occur
in low- and middle-income nations. Additionally, a
substantial portion of premature deaths, under the
age of 70, is attributed to CVDs, underscoring their
impact on public health. Addressing modifiable risk
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factors such as smoking, poor nutrition, physical inactivity, and excessive alcohol consumption can
prevent the development of most heart diseases [1].

Early detection of cardiovascular disease is crucial for timely intervention through counselling and
medication. Telemedicine and remote monitoring also offer promising avenues for managing risk
factors like diabetes, thereby improving cardiovascular health outcomes. Analysis of various types of
CVDs, including cardiovascular disease, cerebrovascular disease, and peripheral artery disease,
highlights the diversity of these diseases. Acute events like heart attacks and strokes typically occur due
to blockages in blood vessels, often caused by the accumulation of fatty deposits. Furthermore, strokes
may result from either bleeding in the brain or the formation of blood clots.

Overall, the significance of early detection and prevention strategies cannot be overstated in
mitigating the burden of cardiovascular diseases. Addressing risk factors and using technologies such
as telemedicine holds the promise of improving cardiovascular outcomes and reducing mortality rates
worldwide [2].

DIGITAL HEALTH INTERVENTIONS

Digital health interventions (DHIs) hold immense potential in revolutionizing the diagnosis,
monitoring, and treatment of chronic cardiovascular conditions. However, DHIs encompass a wide
array of technologies, ranging from electronic health records to wearable devices and remote
consultation software, making the term diverse in scope [3].

Although many DHIs are now extensively integrated into global healthcare systems, their adoption
surged notably during the COVID-19 pandemic. However, this rapid adoption has not always been
accompanied by evidence demonstrating their effectiveness in enhancing patient outcomes.

In 2018, the World Health Organization (WHO) published a system that classifies DHI into 28
different categories. This framework aimed to facilitate transparent comparisons among technologies
addressing similar healthcare challenges. Digital health technologies, including telehealth,
telemedicine, mobile health, and remote patient monitoring, offer promises of enhancing cardiovascular
care and outcomes. They achieve this by overcoming obstacles such as transportation barriers, limited
access to healthcare due to geography, scarcity of community-based programs, and staffing constraints.
The demand for digital health technologies has surged significantly during the COVID-19 pandemic,
leading to the belief that these technologies can effectively tackle contemporary healthcare challenges
faced by older adults [4].

Telemedicine and Remote Monitoring

Telemedicine, a significant category within the WHO's DHI classification, profoundly impacts
clinical care delivery by facilitating remote consultations between patients and healthcare providers.
This includes services like case management, remote monitoring of health data, and the transmission of
this information to healthcare professionals. Cardiovascular diseases, which accounted for nearly one-
third of global deaths in 2016, stand to benefit greatly from telemedicine, especially in conditions like
heart failure and high blood pressure management. By adapting existing technologies, such as
Bluetooth-enabled blood pressure monitors, for use outside traditional healthcare settings, telemedicine
has the potential to enhance disease management efficiency and effectiveness. This was particularly
evident during the COVID-19 pandemic, where telemedicine helped mitigate the burden on acute
hospital facilities by reducing hospital presentations for conditions like acute coronary syndrome in
North America and Europe. Ambulatory patient care typically involves intermittent encounters between
patients and providers, highlighting the suitability of telemedicine in managing cardiovascular
conditions [4].
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Virtual Visits

Virtual visits, characterized by synchronous audio/video interactions between healthcare providers
and patients, were not widely embraced as an alternative to in-person visits prior to the COVID-19
pandemic. This was due to factors such as limited familiarity with technology, regulatory hurdles,
legal concerns, and reimbursement issues. However, the onset of the pandemic led to the rapid
disappearance of many of these barriers, resulting in the widespread adoption of virtual visits.
Evidence suggests that virtual visits can serve as a safe alternative to in-person visits, particularly for
post-discharge follow-up within 14 days of hospitalization for heart failure, aiming to reduce
readmissions and improve outcomes [5].

Text Based Consultations

Text-based consultation in cardiology involves providing medical advice and information related to
cardiovascular health through written communication channels such as messaging platforms, emails, or
secure online portals. This method offers convenience for individuals seeking guidance from
cardiologists or healthcare professionals without requiring in-person visits [6]. While text-based
consultations can be beneficial for discussing general concerns, lifestyle modifications, medication
management, or follow-up discussions, they may not suffice for a comprehensive cardiac evaluation,
particularly for complex cardiac conditions that require advanced diagnostic tests like
electrocardiograms (ECG or EKG), echocardiograms, or stress tests, which cannot be conducted
remotely via text. In cases where physical assessments or diagnostic tests are needed, an in-person
consultation with a cardiologist is typically recommended [7].

It is crucial to prioritize the security and privacy of health information during text-based consultations
by using secure and encrypted communication platforms to maintain confidentiality and comply with
healthcare privacy regulations. For example, ambulatory blood pressure monitoring is essential for
managing hypertension in patients with heart failure (HF). Analysis of 24-hour ambulatory blood
pressure measurements showed that blood pressure dropped significantly during sleep in most cardiac
patients. With the understanding of the importance of blood pressure control in the development of
heart failure, home blood pressure control with a target of <135/85 mmHg has become an important
strategy. Monitoring blood pressure before taking medication in the morning helps with home-based
blood pressure control and heart failure management, reducing the risk of worsening heart failure [§]

Benefits of Telemedicine

1. Enhanced accessibility: Telemedicine enables patients to access medical care irrespective of their
location, bridging the gap for those in remote or underserved areas [6].

2. Increased convenience: By eliminating the need to travel to a physical healthcare facility,
telemedicine saves time and reduces transportation expenses for patients.

3. Prompt care: It provides rapid access to healthcare professionals, particularly beneficial in urgent
situations or for addressing minor issues remotely.

4. Minimized risk of infection: Telemedicine plays a critical role in preventing the spread of
infectious diseases during public health crises by avoiding face-to-face contact [9].

5. Enhanced management of chronic conditions: Regular virtual check-ins and remote monitoring
through telemedicine facilitate better management of chronic diseases, leading to improved
overall health outcomes.

Remote Monitoring

Remote monitoring in healthcare involves utilizing digital technology to collect and transmit a
patient's health data to healthcare providers or monitoring centres. This data encompasses vital signs,
physiological measurements, symptoms, and more [10]. The main products of remote monitoring
include wearable devices such as smart watches, fitness trackers and specialized medical devices. These
external sensors continuously capture activity or muscle data, which is then sent to other platforms for
interpretation. Information obtained from wearable devices includes heart rate, blood pressure, activity
level, lung content and cardiac arrhythmias [7].
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Another method used in spot tracking is photoplethysmography (PPG), a non-invasive technique that
measures blood volume in tissues. PPG sensors, commonly found in smartwatches and fitness trackers,
monitor heart rate by analysing pulsatile changes in blood volume during various activities.

Specialized medical sensors and devices, such as cardiac implantable electronic devices (CIEDs), are
also utilized for remote monitoring. CIEDs include permanent pacemakers (PPMs), implantable
cardioverter defibrillators (ICDs), and cardiac resynchronization therapy (CRT) devices used to control
heart rhythm and treat certain conditions associated with heart failure. Additionally, mobile applications
allow patients to input and track their health data, often facilitating secure communication with
healthcare providers. Integrated telehealth platforms may include remote monitoring capabilities,
enabling seamless data flow between patients and healthcare providers [11].

Benefits of Remote Monitoring

1. Continuous surveillance: It offers real-time data, enabling healthcare providers to monitor a
patient's health status continuously over extended periods, potentially identifying issues before
they escalate.

2. Early detection: Remote monitoring facilitates the early identification of changes in a patient's
condition, allowing for timely intervention and the prevention of complications [12].

3. Increase patient participation: Patients participate in the treatment by regularly monitoring their
health indicators and create a more participatory and informed management themselves.

4. Tailored treatment plans: With access to a plethora of patient-generated data, healthcare
providers can customize treatment plans to meet individual needs, resulting in more targeted and
effective interventions.

5. Decreased hospitalizations: By promptly addressing issues and adapting treatment plans as
necessary, remote monitoring can help reduce the need for hospital admissions [13].

CHALLENGES AND CONSIDERATIONS

1. Technological barriers: Despite the promising potential of telemedicine and remote monitoring,
not all patients have access to the required technology or possess the digital literacy necessary
for successful adoption. Closing this digital divide is critical to ensuring equity in cardiac care.

2. Clinical constraints: Telemedicine cannot entirely replace physical examinations, which are
crucial for certain medical conditions. Additionally, the lack of access to specialized diagnostic
equipment in patients' homes may limit the effectiveness of remote monitoring [ 14].

3. Emergencies: Telemedicine may not be suitable for critical and time sensitive situations that
require immediate on-site care, thus creating limitations for situations.

4. Data security and privacy: Protecting patient data is very important. Providers and technology
companies must ensure appropriate security to prevent unauthorized access of sensitive
information [15].

CONCLUSION

The field of cardiovascular health stands to benefit greatly from the integration of telemedicine and
remote monitoring technologies. These innovative approaches offer numerous advantages, including
continuous surveillance, early detection of changes in patient conditions, improved patient engagement,
personalized treatment plans, and reduced hospitalizations. However, to fully exploit the potential of
this technology, many challenges and decisions need to be resolved. These include overcoming
economic challenges, addressing medical limitations regarding physical examination and diagnostic
equipment, ensuring appropriate emergency response, and monitoring data security and privacy. By
overcoming these challenges and making the most of telemedicine and remote care, we can improve
cardiovascular care, improve patient outcomes, and ultimately reduce the global burden of
cardiovascular disease.
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