
Letters in High Energy Physics 
ISSN: 2632-2714 

Volume 2024 

 

 

5457 

A Comprehensive Review on the Use of Antihypertensive Agents and Their 

Current Perspective 
 

1Ali Mohammed Ali Al Hashan, 2Abdulelah Saed Hassan Almalki, 3Faisal Khaled Ghazi Al-Otaibi, 

4Waleed Mayoud Almoteiri, 5Mai Zaki Shamdaldin, 6Fayez Ali Alsubaei, 7Abdullah Hail Ameq Al-

Anazi, 8Jomah Mahdy Jomah Alfariji, 9Sultan Muteb AL Harbi, 10Amal Khashm Fajr ALruwili 

1Prince Sultan Military Medical City, Riyadh, Technician Laboratory 

ali_alhashan90@icloud.com 

2Prince Sultan Military Medical City, Riyadh, nursing 

asm4990@gmail.com 

3Prince Sultan Military Medical City, Riyadh, Preventive health technician 

hott1t2t3@gmail.com 

4King Fahd Armed Forces Hospital in Jeddah, Jeddah, Pharmacy technician 

Email / wmoot@hotmail.com 

5Hospital name- kfafh, Jeddah, tcn. Pharmacist 

Email / mai1982shamsaldin@gmail.com 

6Prins Sultan Medical, Military, Riyadh, Job title- Pharmcy technician 

fayez.algothian@gmail.com 

7General Administration of Health Services of the Armed Forces, Riyadh, Pharmacy technician 

abdullah.hail20@gmail.com 

8(alfariji@hotmail.com) 

 (Senior radiology specialist) 

Work, General Administration of Health Services of the Armed Forces 

9Sharurah Armed Forces Hospital, Technician Pharmacy 

ssultan2555@gmail.com 

10Nursing Specialist,Emergency Department,TURAIF General Hospital,Turaif, The Northern Borders Health 

Cluster, Ministry Of Health ,Saudi Arabia 

Amli24952@gmail.com 

 

Abstract 

Hypertension, or high blood pressure, is a major global health issue that impacts more than 1.4 billion people 

worldwide and plays a significant role in increasing cardiovascular disease and death rates. 

. Pharmacological intervention with antihypertensive agents forms the cornerstone of hypertension management. 

This paper reviews the use of antihypertensive drugs, their mechanisms of action, clinical applications, and 

emerging treatment strategies. Additionally, it explores current challenges, such as drug adherence, side effects, 

and cost considerations, alongside opportunities in personalized medicine and novel drug development. 
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1. Introduction 

Hypertension is a major modifiable risk factor for 

stroke, myocardial infarction, chronic kidney 

disease, and other cardiovascular disorders. Despite 

advances in diagnosis and treatment, blood pressure 

control remains suboptimal in many regions due to 

poor access to care, non-adherence to treatment, and 

limitations of existing therapies. 

 

The development of antihypertensive agents over 

the past century has revolutionized the management 

of hypertension. From the discovery of diuretics in 

the 1950s to modern therapies targeting the renin-

angiotensin-aldosterone system (RAAS), the 

availability of a diverse range of pharmacological 

agents has enabled individualized treatment 

approaches. 
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This paper provides an in-depth review of 

commonly used antihypertensive drugs, their 

mechanisms, advantages, and limitations, while 

highlighting current trends in therapy and future 

directions. 

 

2. Classes of Antihypertensive Agents 

 

2.1. Diuretics 

 

Diuretics are among the earliest classes of 

antihypertensive drugs. They reduce plasma volume 

by promoting sodium and water excretion, thereby 

decreasing cardiac output and systemic vascular 

resistance. 

 

Subclasses of Diuretics: 

 • Thiazide diuretics: Commonly 

used as first-line therapy; examples include 

hydrochlorothiazide and chlorthalidone. 

 • Loop diuretics: More potent but 

typically reserved for cases of heart failure or 

significant fluid retention; examples include 

furosemide. 

 • Potassium-sparing diuretics: 

Used to prevent hypokalemia caused by other 

diuretics; examples include spironolactone. 

 

Advantages Limitations 

Effective in reducing blood pressure and volume 

overload Risk of electrolyte imbalances (e.g., 

hypokalemia, hyponatremia) 

 

2.2. Beta-Blockers 

 

Beta-blockers act by inhibiting beta-adrenergic 

receptors, leading to reduced heart rate, myocardial 

contractility, and renin release. They are particularly 

useful in patients with comorbid conditions such as 

heart failure, angina, or arrhythmias. 

 

| Examples | Metoprolol, Atenolol, Propranolol | 

| Mechanism | Decrease sympathetic activity | 

| Key Side Effects | Fatigue, bradycardia, cold 

extremities | 

 

 

 

Renin-Angiotensin System Modulators 

 

The renin-angiotensin-aldosterone system (RAAS) 

plays a vital role in regulating blood pressure, 

making it an important focus for therapeutic 

strategies. 

 

ACE Inhibitors 

ACE inhibitors prevent the transformation of 

angiotensin I into angiotensin II, a strong 

vasoconstrictor. 

 

ARBs 

ARBs prevent angiotensin II from binding to its 

receptors, providing similar benefits with fewer side 

effects. 

 

| Key Differences | ACE inhibitors can cause cough, 

while ARBs rarely do. | 

 

2.4. Calcium Channel Blockers (CCBs) 

 

CCBs inhibit calcium influx into vascular smooth 

muscle cells, causing vasodilation. Dihydropyridine 

CCBs (e.g., amlodipine) primarily affect the 

vasculature, while non-dihydropyridine CCBs (e.g., 

verapamil) also affect cardiac conduction. 

 

| Advantages | Effective in elderly patients and those 

with isolated systolic hypertension | 

| Limitations | Risk of peripheral edema | 

 

2.5. Emerging and Less Common Agents 

 • Direct Renin Inhibitors (e.g., 

Aliskiren) 

 • Alpha-Blockers (e.g., Prazosin) 

 • Centrally Acting Agents (e.g., 

Clonidine) 

 

3. Current Perspectives 

3.1. Combination Therapy 

Combining antihypertensive agents from different 

classes is a widely accepted strategy to enhance 

efficacy and minimize side effects. Fixed-dose 

combinations improve adherence by simplifying 

treatment regimens. 
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Table 1: Common Combinations and Their 

Rationale 

 

Combination Rationale Examples 

ACE Inhibitor + Diuretic Synergistic effect, 

counteracts fluid retention Lisinopril + HCTZ 

ARB + Calcium Blocker Balanced vasodilation

 Valsartan + Amlodipine 

 

3.2. Challenges in Hypertension Management 

 • Adherence Issues: Complex 

regimens, side effects, and cost burden often lead to 

non-adherence. 

 • Side Effects: Common adverse 

effects include electrolyte imbalances (diuretics), 

cough (ACE inhibitors), and fatigue (beta-blockers). 

 • Access to Care: Disparities in 

healthcare access significantly affect blood pressure 

control in low- and middle-income countries. 

 

3.3. Opportunities and Future Directions 

 • Personalized Medicine: 

Advances in pharmacogenomics are enabling 

tailored treatment plans based on genetic profiles. 

For example, patients with certain polymorphisms 

may respond better to beta-blockers than to RAAS 

inhibitors. 

 • New Drug Development: 

Research into novel targets, such as endothelin 

receptor antagonists and vasopeptidase inhibitors, is 

ongoing. 

 • Digital Health Solutions: Mobile 

health apps and wearable devices can aid in 

monitoring blood pressure and medication 

adherence. 

 

4. Conclusion 

Antihypertensive therapy is a cornerstone in the 

prevention and management of cardiovascular 

diseases. While significant progress has been made, 

achieving optimal blood pressure control remains 

challenging. Combining pharmacological 

innovation with personalized and holistic care 

approaches is essential for improving outcomes in 

hypertensive patients. 
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