European Journal of Clinical Pharmacy

Print ISSN: 2385-409X Online ISSN: Applied Website:
https://farmclin.com

Integrated Strategies for Diagnosis, Treatment, and Monitoring of Cardiovascular Diseases

Mahesh Kumar Saini'*, Subita Choudhary?, Darshan Parida3
! Amity Institute of Biotechnology, Amity University Rajasthan, Jaipur
2Department of Zoology, LBS Government College Kotputli- Bherore
3SGN Hospital and Infertility Centre, Paota, Kotputli- Bherore

*Corresponding Author: mksaini60311@gmail.com

Overview about the study

Integrated Approaches to Cardiac Care

Combining Diagnostics, Therapeutics, and Patient Monitoring

A Patient-Centered, Evidence-Based, and Technology-Driven Model for Better Outcomes
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Cardiovascular diseases (CVDs) remain a major global health challenge, accounting for the highest mortality worldwide.
Modern cardiac care has shifted from isolated diagnostic and treatment strategies to an integrated model that combines
diagnostics, therapeutics, and patient monitoring. This approach emphasizes patient-centered care, evidence-based decision-
making, and technology-driven interventions. By integrating advanced diagnostic tools, personalized therapies, and continuous
monitoring systems, healthcare providers can improve disease detection, optimize treatment, and reduce morbidity and
mortality. This review discusses the components, significance, challenges, and future prospects of integrated cardiac care.

KEYWORDS: Cardiovascular disease, Integrated cardiac care, Therapeutic strategies, Cardiac rehabilitation, Heart Team,
Multidisciplinary healthcare.
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INTRODUCTION

Cardiovascular diseases are the leading cause of death worldwide, accounting for an estimated 19.8 million deaths in 2022,
which represents about 32% of all global deaths. Among these, around 85% were caused by heart attacks and strokes. Of the 18
million premature deaths (before age 70) due to non-communicable diseases in 2021, at least 38% were attributed to
cardiovascular diseases (WHO, 2026). Most cardiovascular diseases are preventable through reducing behavioural and
environmental risk factors such as tobacco use, unhealthy diet, obesity, physical inactivity, harmful alcohol consumption, and
air pollution (Mendis & Graham, 2024). Early detection is essential to enable timely management through counseling and
medication (Dewidar et al., 2025). Cardiovascular disease is a group of disease such as coronary artery disease, heart failure,
arrhythmias, and hypertension require comprehensive management due to their complex pathophysiology (Lopez et al., 2023).
Traditional care models often separated diagnosis, treatment, and follow-up (Susanti et al., 2025). However, current healthcare
systems increasingly adopt integrated approaches, where multidisciplinary teams coordinate patient care across all stages. This
improves early detection, ensures timely therapeutic intervention, and supports long-term monitoring (Gherman et al., 2025).
Integrated cardiac care is especially relevant in managing chronic conditions that require continuous assessment and
individualized treatment strategies (Machado et al., 2025). Before the complete care of heart, we need to know about the heart
and signalling pathway (Longden & Lederer, 2024) shown in the Figure 1.

European Journal of Clinical Pharmacy 9122
https://farmclin.com/



Integrated Strategies for Diagnosis, Treatment, and Monitoring of Cardiovascular Diseases

Cardiovascular diseases (CVDs)

A group of disorders of the heart and blood vessels
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Figure 1: Electrical signalling in the Heart (Goldbeger, 2018)

Risk factors and care during cardiovascular disease
The main behaviours that raise the risk of heart disease and stroke are eating unhealthy, not being physically active, using

tobacco, and alcohol drinking. Air pollution is also an important environmental risk (Masoudkabir et al., 2023).

These behaviours can lead to higher blood pressure, high blood sugar, high blood fats, and overweight or obesity. These are
measurable at basic health clinics and mean a person is more likely to have a heart attack, stroke, heart failure, or other

problems (Almutairi et al., 2025). Stopping tobacco use, eating less salt, eating more fruits and vegetables, being active

regularly, and avoiding harmful drinking all lower the risk of heart disease (Buttar et al., 2005; Samuel et al., 2024). Public

policies that make healthy choices easier and cheaper, and that improve air quality, help people keep these healthy habits (Kelly
& Fussell, 2015). Poverty, stress, and family history also increase risk of heart disease. For people who have high blood

pressure, diabetes, or high blood fats, can be treated by the medicines and reduce the chance of heart attacks and strokes but

need to more intended about poverty, stress and family history (Seedat, 2007; Chaturvedi et al., 2024; Rosengren et al., 2019).

Symptoms of heart attacks and strokes
Often people have no warning signs of diseases in their blood vessels, so a heart attack or stroke can be the first sign. Common
symptoms of a heart attack include pain or discomfort in the center of the chest or pain or discomfort in the arms, left shoulder,

elbow, jaw, or back (Abdo Ahmed et al., 2020; Khan et al., 2020). A person may also have trouble breathing or feel short of

breath; feel sick or vomit; feel light-headed or faint; break out in a cold sweat; or look pale (Bousbiat, 2024; Horne et al., 2000).
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DIAGNOSTIC APPROACHES IN CARDIAC CARE

Accurate diagnosis is the foundation of effective cardiac treatment. Common diagnostic tools include Electrocardiography
(ECQG), echocardiography, stress testing, computed tomography (CT) coronary angiography, cardiac MRI, and laboratory
biomarkers. These tools help detect structural and functional abnormalities, assess disease severity, and guide therapeutic
decisions.

Electrocardiography (ECG or EKG)

Electrocardiography (ECG or EKG) is a technique used to record the electrical activity of the heart through sensors placed on
the body surface (Ashley et al., 2004). It produces an electrocardiogram, which shows the heart’s electrical signals over time
(Rnmo, & Laguna, 2006). The ECG helps analyse the cardiac cycle, the sequence of events from one heartbeat to the next
(Georgieva-Tsaneva et al., 2024). This cycle has two main phases: systole, when the heart contracts to pump blood to the body,
and in diastole, heart relaxes and fills with blood. Blood pressure readings reflect these phases, with systolic pressure being
higher than diastolic. The heartbeat marks the transition between these phases (Pollock, & Makaryus, 2022; Hirsch et al., 2024).

QT interval J

;

Figure 2: Summary of major components of the ECG graph. These can be grouped into 5 waveforms (P, ORS, ST, T,
and U), 4 intervals (RR, PR, ORS, and QT) and 3 segments (PR, ST, and TP). Note that the ST can be considered as
both a waveform and a segment. The RR interval is the same as the QRS—QRS interval. The TP segment is used as the
isoelectric baseline, against which deviations in the PR segment (e.g., in acute pericarditis) and ST segment (e.g., in
ischemia) are measured. 7th ed. St. Louis, CV Mosby, 2006.)

i
RR Interval

Echocardiogram: An echocardiogram is a diagnostic test that uses ultrasound, or harmless sound waves, to provide important

information about the heart quickly and effectively (Omerovic, & Jain, 2020). It is commonly used to examine the size, shape,

and functioning of the heart and its valves. The sound waves create moving images of the heart, allowing doctors to observe

how the heart chambers and valves are working (Ghorbani et al., 2020). This imaging technique can also detect areas of the

heart muscle that have weakened due to reduced blood supply or damage caused by a heart attack (Lai et al., 2006). Different

types of echocardiogram are used to examine the heart in different ways.
a. A transthoracic echocardiogram (TTE) is the most common and simple type, where a doctor moves a small device over

the chest to create images of the heart (Grant et al., 2021).

b. A 3-D echo provides three-dimensional images and is useful for studying heart valves and the left ventricle (Wu et al.

2017).
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Figure 3: Top row illustrates cut planes through the optimal 3D right ventricular dataset. Note that the free-wall and right
ventricular outflow tract borders (blue arrows) are well demarcated. Sometimes the pulmonary valve (red arrow) can be
seen). Bottom row depicts a less than optimal 3D right ventricular dataset. The right ventricular outflow tract borders (blue

arrows) are poorly seen. (Source: Randazzo et al., 2023)

¢.  An intracardiac echocardiogram (ICE) takes images from inside the heart and is mainly used during catheter-based

procedures (Hijazi et al., 2009; Bruce & Friedman, 2001).

d. An M-mode echocardiogram gives a simple tracing-like image and helps measure heart size and wall thickness

(Feigenbaum, 2010).

e. A stress echocardiogram checks heart function before and after exercise or after medicine that increases heart activity

(Kosaraju et al., 2017).

f. A transesophageal echocardiogram (TEE) uses a probe passed through the mouth into the esophagus to get clearer
images, especially when standard imaging is difficult (Zhang et al., 2024).
g. A Doppler echocardiogram measures blood flow through the heart and helps detect valve or wall problems (Anavekar et

al., 2009).

Computed tomography (CT) coronary angiography:
CTCA is a non-invasive imaging test used to examine the coronary arteries, which supply blood to the heart muscle. It is a
specialized type of Computed tomography that uses X-rays and computer technology to create detailed images of the heart and

its blood vessels (Ramjattan et al., 2017). During the procedure, a contrast dye is injected into a vein, which makes the coronary

arteries visible on the scan. This allows doctors to detect narrowing, blockages, plaque buildup, or other abnormalities in the
arteries. CT coronary angiography is commonly used to evaluate patients with chest pain, suspected coronary artery disease, or
to assess heart-related conditions without requiring invasive catheterization (Rossi et al. 2014; Camacho-Mondragon et al.,
2025).

Cardiac MRI (Magnetic Resonance Imaging of the heart):

Cardiac MRI is a non-invasive imaging technique used to produce detailed images of the heart and surrounding blood vessels
using a strong magnetic field, radio waves, and computer processing. It provides accurate information about the structure and

function of the heart, including the chambers, valves, heart muscle, and major vessels, without using ionizing radiation (Saeed
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et al., 2015). This imaging method is widely used to diagnose various cardiovascular conditions such as Cardiomyopathy,

congenital heart defects, heart muscle inflammation, and tissue damage after Myocardial Infarction (Popa et al., 2024). During
the procedure, the patient lies inside an MRI scanner, and in some cases a contrast agent is administered to improve image

quality (Ibrahim et al., 2023). Cardiac MRI is highly valuable because it offers precise assessment of heart anatomy, blood flow,

and tissue health, making it an important tool for diagnosis, treatment planning, and follow-up of heart diseases (De Maria et al.,
2017).

Laboratory Biomarkers

Cardiac troponins (cTnl and ¢TnT) are considered the gold standard biomarkers because of their high specificity and sensitivity
to heart muscle injury (Leite et al., 2022). These proteins are released into the bloodstream when cardiac cells are damaged and
are widely used in clinical diagnosis. Other traditional biomarkers include creatine kinase-MB (CK-MB), myoglobin, and B-
type natriuretic peptide (BNP), which help in assessing myocardial injury and cardiac stress. The review also highlights
emerging biomarkers such as heart-type fatty acid-binding protein (H-FABP), matrix metalloproteinases (MMPs), and
circulating microRNAs (miRNAs), which show promise for earlier and more accurate detection of acute cardiac events. These
biomarkers are particularly valuable because some of them appear in blood within the first few hours of infarction, enabling

rapid diagnosis (Kumari et al., 2026; Pourali, & Omidi, 2022).

Cardiac Troponin MIRNA
Figure 4: Biomarkers released during injury used for CVDs detection (Kumari et al., 2026)

Advanced imaging techniques provide detailed insights into myocardial function, coronary circulation, and vascular integrity.
Biomarkers such as troponin, BNP, and lipid profiles assist in early diagnosis and prognosis (Netala et al., 2025). Genetic and
molecular diagnostics are also emerging as important tools for identifying inherited cardiac disorders and risk factors (Stafford
et al., 2022). Artificial intelligence enhances diagnostic precision by interpreting large datasets and reducing human error
(Fahim et al., 2025).

All above are the diagnosis techniques by which hearth disease identification occur. But after identification if critical condition
seen by the doctors that unable to treat by the medicine then surgical operations are required to treat CVDs. Treatment of
cardiovascular diseases often involves a range of surgical procedures and medical devices depending on the severity of the
condition.

THERAPEUTIC STRATEGIES

Therapeutic interventions in integrated cardiac care involve lifestyle modification, pharmacotherapy, interventional procedures,
and surgical management. Lifestyle changes such as exercise, smoking cessation, weight management, and heart-healthy diets

are essential preventive strategies (Nguyen, & Michelis, 2025).

Patients with Cardiovascular Disease should have access to appropriate healthcare technologies and essential medications for

effective treatment and prevention of complications (Wirtz et al., 2016). Basic medicines commonly used in managing

cardiovascular conditions include Aspirin (acetylsalicylic acid) to reduce blood clot formation, beta-blockers to control heart
rate and blood pressure, calcium channel blockers to improve blood flow, angiotensin-converting enzyme inhibitors to relax

blood vessels, diuretics to remove excess fluid, and Statins to lower cholesterol levels (Asirvatham et al., 1998; Viana et al.

2014; Berger et al.,2003). These medicines help manage symptoms, reduce risk factors, and prevent progression of heart
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disease. In addition, acute cardiovascular events such as Myocardial Infarction or Stroke require immediate medical attention

and prompt management to minimize organ damage, improve survival, and reduce long-term complications (WHO, 2026).

Common surgical interventions include coronary artery bypass surgery, which restores blood flow to the heart by bypassing
blocked arteries (Mullany, 2003); balloon angioplasty, where a small balloon is inserted through an artery and inflated to open

narrowed or blocked blood vessels (Diindar et al., 2004); heart valve repair or replacement to correct damaged valves (Byrne

et al., 2017); and in severe cases, heart transplantation or artificial heart implantation for patients with advanced heart

failure (Beyersdorf, 2009). In addition to surgical treatments, several medical devices play a crucial role in managing
cardiovascular disorders, including Pacemaker to regulate abnormal heart rhythms, prosthetic valves to replace damaged natural

valves, and specialized patches used to close congenital holes or defects in the heart (Netala et al., 2024; Tabassum et al., 2025).

The key to cardiovascular disease reduction lies in the inclusion of cardiovascular disease management interventions in
universal health coverage packages, although in a high number of countries health systems require significant investment and

reorientation to effectively manage CVDs (Mendis et al., 2022).

Evidence from 18 countries has shown that hypertension programmes can be implemented efficiently and cost-effectively at the
primary care level which will ultimately result in reduced coronary heart disease and stroke. Patients with cardiovascular
disease should have access to appropriate technology and medication. Basic medicines that should be available such as aspirin,

beta-blockers, calcium channel blockers, angiotensin-converting enzyme inhibitors, diuretics, and statins (Garcia et al., 2026;

Lin et al., 2025). An acute event such as a heart attack or stroke should be promptly managed.

PATIENT MONITORING AND FOLLOW-UP

To reduce the risk of recurrent CVDs, patients should follow evidence-based secondary prevention strategies as part of long-
term cardiac care (Sigamani, & Gupta, 2022). Adherence to prescribed medications is essential, as drugs such as antiplatelet
agents, beta-blockers, statins, and antihypertensive medications play a significant role in lowering the risk of future cardiac

events (Kronish, & Ye, 2013). Regular follow-up visits with healthcare professionals are equally important for monitoring

recovery, evaluating cardiac function, and adjusting treatment plans when needed (Shan et al., 2023). Participation in a

structured cardiac rehabilitation program is strongly recommended, as these medically supervised programs support recovery

through exercise training, patient education, and lifestyle modification (Tessler et al., 2025). In addition, effective control of

modifiable risk factors including smoking cessation, maintaining a heart-healthy diet, engaging in regular physical activity, and
managing blood pressure, cholesterol, and blood glucose levels is crucial for preventing further cardiovascular complications

(Ghodeshwar et al., 2023; Rippe et al., 2019). Psychosocial support is also an important aspect of recovery, as many patient’s

experience anxiety, stress, or depression after a heart attack; support from family members, caregivers, and peer groups can

improve emotional well-being and coping capacity (Acoba, 2024; Agarwal et al., 2025).

Continuous patient monitoring further strengthens integrated cardiac care by enabling timely assessment of the patient’s

condition beyond hospital settings (Juez-Garcia et al., 2025). Modern wearable devices, remote monitoring systems, and

teleconsultation platforms allow real-time tracking of vital physiological parameters such as heart rate, blood pressure, and

oxygen saturation (Li et al., 2025). These technologies improve treatment adherence, facilitate early detection of complications,

and help reduce hospital readmissions (Kurul er al., 2025). Furthermore, wearable systems integrated with cloud-based

analytics and artificial intelligence can identify abnormal patterns and alert clinicians for early intervention (Shajari et al., 2023).
Telemedicine has also emerged as an important tool for extending specialized cardiac care to rural and underserved populations,
thereby improving accessibility and supporting more efficient long-term management of cardiovascular disease (Tolu-

Akinnawo et al., 2024; Parthasarathi et al., 2024).
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MULTIDISCIPLINARY TEAM APPROACH

Integrated cardiac care requires collaboration among multiple healthcare professionals, including cardiologists, cardiac

surgeons, nurses, pharmacists, dietitians, and psychologists. This multidisciplinary model ensures holistic patient management

by addressing medical, nutritional, psychological, and rehabilitative needs (Liu, & Li, 2026; Bakhshayesh et al., 2025).

The Heart Team (HT) approach, recommended for the management of cardiovascular diseases, highlights the importance of
multidisciplinary collaboration among healthcare professionals. This integrated model brings together specialists from different

fields to support comprehensive clinical decision-making (Arjomandi Rad et al., 2025). Although the HT approach has shown
Summary =
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In cardiovascular care, the Heart Team (HT)
approach, involving a multidisciplinary team,
improves patient outcomes, particularly in
valve interventions. Compared to traditional
models, HTs demonstrated reduced in-
hospital mortality and enhanced long-term
survival. However, significant variability in HT
structure and implementation suggests a need
for standardization to further optimize
outcomes.

Figure 5: Multidisciplinary Heart Team (Arjomandi Rad et al.,2025)

significant potential in improving patient care, evidence regarding its overall effectiveness and implementation remains limited
and variable across settings. Current studies indicate that the Heart Team model contributes to better patient outcomes,
particularly in complex cardiovascular interventions, including the management of mitral and aortic valve diseases as well as

coronary artery disease (Akram et al., 2025; Arjomandi Rad et al.,2025). Collaborative care enhances communication, reduces

treatment delays, and improves patient satisfaction. It also supports shared decision-making and personalized care planning.

CONCLUSION
A contemporary and all-encompassing strategy for the prevention, diagnosis, treatment, and long-term management of

cardiovascular illnesses is integrated cardiac care. This model enhances the effectiveness and quality of cardiovascular
healthcare by integrating cutting-edge diagnostic methods, evidence-based treatment approaches, ongoing patient monitoring,
and interdisciplinary cooperation. Early identification and prompt intervention have been greatly improved by the use of
technologies like ECG, echocardiography, CT coronary angiography, cardiac MRI, laboratory biomarkers, wearable technology,
and telemedicine.

Furthermore, patient-centered follow-up techniques, including as medication adherence, lifestyle modification, cardiac
rehabilitation, and psychological support, are essential for lowering recurrent cardiac events and enhancing overall results. By
combining the knowledge of multiple medical specialists, the multidisciplinary Heart Team method enhances decision-making
in challenging circumstances. Integrated cardiac care has great prospects to lower cardiovascular morbidity and mortality while
guaranteeing accessible, effective, and individualised care for patients, despite ongoing implementation problems, particularly

in areas with limited resources.
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