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ABSTRACT 

Systemic hypertension is the largest causes of morbidity and mortality in the world and is one of main causes that leading to 

increased risk of cardiovascular disease (CVD). Less than half of hypertensive patients are aware of their condition, despite it 

is currently undertreated, but the control of high blood pressure is successful. This will reduce the global burden of illness and 

death. The etiology of hypertension includes a genetic predisposition and a complex interaction of pathophysiological, genetic 

and environmental factors. Hypertensive patient needs to measurement of blood pressure (BP), studying of expected risk of 

atherosclerotic cardiovascular disease and other organ damage, or knowing of secondary reasons for hypertension. Lifestyle 

changes are effective in lowering blood pressure and stopping the consequences of hypertension and CVD, along with dietary 

adjustments and increased physical activity. Pharmacological treatment are efficient in controlling blood pressure and stopping 

the consequences of cardiovascular disease in the elderly patients. The first-line antihypertensive drugs consists of ACE 

inhibitor (angiotensin converting enzyme), angiotensin II receptor blocker, dihydropyridine calcium channel blocker, and 

thiazide diuretic. 

Kewords: Cardiovascular, Chronic hypertension, Hypertension, New treatments. 

 

1. Introduction 

Blood pressure is the ratio of systolic blood pressure 

(pressure that blood exerts on the arterial wall when the heart 

contracts) and diastolic blood pressure (pressure when the 

heart relaxes), the hypertension depends on the method which 

used for measurement of Bp. The majority of hypertensive 

patients (90-95%) suffer from highly heterogeneous 

"essential" or primary hypertension with multifactorial 

genetic environmental etiology. Positive family history is 

common in patients with hypertension, and heredity (due to 

genetic factor variation) is estimated to be 35% to 50% in 

most studies [1, 2] Secondary hypertension occurs if high 

blood pressure is due to other causes (example, 

aldosteronism, renal artery stenosis, neuroendocrine tumor of 

the adrenal glands with hypertension [3]. In treating 

Corresponding Author: Tariq 

W. Sadeq 

 

Email: tariq.sadeq@knu.edu.iq 

 

Received: 12 March 2021 

Accepted: 23 April 2022 

Published: 30 June 2022 

07 pages 

 

Copyright (c) 2022 Asmaa A. 

Ahmed, Tariq W. Sadeq 

How to cite this article: Ahmed AA, Sadeq TW. Novel Approach in Hypertension 

Management: A Review on Current Technologies. PHARM. APPL. H. SCI. [Internet]. 2022 

Jun. 30;1(1):22-8. Available from: https://phahs.knu.edu.iq/index.php/phahs/article/view/61 

This is an open access article distributed under the Creative Commons Attribution License: 

Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0) 

 

https://phahs.knu.edu.iq/
https://knu.edu.iq/


Pharmacy and Applied Health Science Journal                                                                                                      

Volume 1, Number 1 (2022)                                                                                                                                             Knowledge University 

23                                                

 

hypertension, it's miles critical to recollect a person`s 

expected atherosclerotic CVD (ASCVD) chance extra than 

the extent of BP alone, as people with excessive CVD chance 

derive the best gain from BP reducing treatment [4]. 

2. Stages of hypertension  

There are four categories of Blood Pressure: normal, mild, 

moderate and severe. Treatment depends on which category 

your pressure consistently falls in when readings are taken, 

see Table 1. 

 

Table 1: The American College of Cardiology/American Heart 

Association Guideline for the Prevention, Detection, Evaluation, 

and Management of High Blood Pressure in Adults (2017 Guideline) 

[5]. 

 

 

3. Epidemiology 

Since 1990 the number of hypertensive adults aged 30–79 

years has increased to 1.28 billion within the last thirty years, 

despite that age is a proxy for the possibility in addition to 

environmental cause that boom BP over time, 1st high 

sodium diet, obesity, physical inactivity, and alcohol 

consumption. 

However, as financial improvement progresses, high 

blood pressure first of all impacts people with a high 

socioeconomic status, financial improvement means the 

superiority of HT. The outcomes which are best in people 

with decrease socioeconomic status. Other factor genetic 

predisposition or damaging intrauterine (pre-eclampsia or 

gestational high blood pressure) have small but precise 

effects with excessive BP tiers in adulthood [6]. However, 

due to gaps in the diagnosis and treatment, so most of people 

with hypertension (41% of women and 51% of men) were 

unaware of their condition because they were not diagnosed 

[7]. 

4. Cardiovascular Disease Risk 

The courting among BP and CVD is stated in each sex, at 

every age all through maturity and for all most important 

manifestations of cardiovascular and cerebrovascular 

diseases (including coronary heart diseases, myocardial 

infarction, and stroke) [8]. Stage of BP has confirmed to be a 

chief aspect of CVD chance in all prediction models, CVD 

complication in people with high blood pressure generally 

tend to happen approximately 5 years in advance than in 

people with a decrease stage of BP [9]. 

According to study done by Hall ME et al in people of 40–

69 years of age, a 20 mmHg upward thrust of systolic BP or 

a 10 mmHg upward thrust of diastolic BP. 

is increase the chance of stroke or ischemic mortality by 

twice, while a systolic BP decrease of 5 mmHg can lower 

mortality rate 14% and CVD mortality through 9%. In elderly 

(≥80 years), the corresponding relative risk is barely lower 

[10]. 

5. Pathophysiology of Hypertension  

 Blood pressure is decided with the aid of using numerous 

parameters of the cardiovascular, along with blood volume 

and cardiac output, arterial tone, the renin-angiotensin-

aldosterone system (RAAS), the function of natriuretic 

peptides, the sympathetic nervous system (SNS) and the 

immunity. The mosaic principle of high blood pressure 

together with other environmental factors, such as excessive 

sodium consumption, extra alcohol consumption, and stress, 

will increase risk of hypertension [10]. 

Finally, aging will increase the possibility of growing high 

blood pressure, because of stiffening of the arterial 

vasculature, slowly growing in vascular collagen will 

increase incidence of atherosclerosis [11,12]. Immunological 

elements also can play a main part, especially at the history 

of autoimmune disease, infectious, inflammation together 

with rheumatoid arthritis [13]. 

5.1 Renin-Angiotensin-Aldosterone system and 

sodium homeostasis 

The RAAS has complex consequences on BP regulation, 

balancing fluid and electrolyte levels, (result in reduced 

sodium reabsorption and extended sodium excretion), as well 

as regulating vascular resistance & tone [12].  

The RAAS is multi-organ endocrine (hormone) system, 

regulates absorption of sodium and water in the kidney so 

affect the systemic blood pressure directly by assist adjust 

homeostasis within the kidney, when nutritional sodium will 

increase in normotensive individuals, compensatory 

haemodynamic adjustments consist of decrease in renal and 

peripheral vascular resistance to keep regular BP. Renin is 

synthesized were the function of renin is to cleave 

angiotensinogen to angiotensin I. Angiotensin-converting 

enzyme (ACE) convert angiotensin I to angiotensin II, 

Angiotensin II increase sodium reabsorption within the 

proximal tubule with the aid of aldosterone. In hypertensive 

patients Angiotensin II causing organ damage [10]. 

Aldosterone performs important part in hypertension by 

 

Normal 

 

Systolic < 120 mmHg 

Diastolic < 80 mmHg 

 

Elevated 

Systolic: 120-129 mmHg 

Diastolic < 80 mmHg 

 

 

Hypertension 

Systolic: 130 mmHg or Higher 

Diastolic: 80 mmHg or Higher 
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binding to the mineralocorticoid receptor and enhances renal 

sodium reabsorption. [14]. 

6. Diagnosis of Hypertension 

Since 2010, techniques to degree BP out- of workplace 

were more delivered to manual analysis and remedy of 

hypertension [15]. These consist of home BP monitoring 

(HBPM) and ambulatory BP monitoring (ABPM). Evidence 

supports using digital oscillometric BP measurements within 

the workplace and out-of-workplace, the use of ABPM 

(commonly each 20–30 minutes) while HBPM (BP at 

ordinary durations) usually for the 24-hour duration 

diagnostic collection to corroborate accelerated BP readings 

carried out within the workplace or clinic to diagnose 

hypertension [15]. This was coincided with a study that was 

reported by Roush GC et al that identifying wonderful BP 

phenotypes, such as white coat or remoted hospital high 

blood pressure and masked or remoted ambulatory 

hypertension [16]. 

White coat high blood pressure is hypertension in which 

people exhibit accelerated blood pressure above the normal 

level in a clinic, however ordinary ABPM or HBPM readings. 

Introduction of 24-hour ambulatory blood strain monitoring 

(ABPM) which is the most popular diagnostic approach for 

hypertension, however has a few shortcomings in scientific 

exercise at the same time as scientific settings frequently lack 

enough gadgets to house of all sufferers with suspected 

hypertension. By contrast, masked high blood pressure is 

characterized via way of means of ordinary workplace 

readings however accelerated out-of-workplace readings 

(ABPM and HBPM) [17]. Self-monitoring and tele-

monitoring to virtual clinics and artificial intelligence (AI)–

assisted technology management which is a better predictor 

of end organ damage than clinic measurement. [18] Another 

technology for self-monitoring done by BP monitoring 

approaches such as smartphone and BP monitor by using the 

oscillometric signal [19]. 

A study by Omboni S et al support that Tele-monitoring 

is the transfer of data remotely-which also combined with the 

other parameters such as patient heart rate, oxygen saturations 

either from the patient’s home or workplace to a professional 

healthcare such as hospital or clinic/surgery which is termed 

‘M-health’ [20]. 

 

 

 

7. Prevention & Management 

In maximum nations, were the age-associated growth in 

BP is common, while in remoted societies research suggest 

that excessive BP isn't always an inevitable outcome of 

growing older and that the upward thrust in BP is associated 

with adjustments in diet, reduced body weight and intake of 

alcohol [21,22]. Lifestyle changes (non-pharmacological) 

technique to reduce hypertension. The simplest one is weight 

loss, decreased Na+ intake,[23,24], extended bodily activity, 

decreased intake of alcohol, and diets just like the Dietary 

Approaches to Stop Hypertension (DASH) diet. The DASH 

food plan is mainly successful whilst blended with different 

BP reducing interventions including a low sodium diet. 

Physical interest may be superior through making it less 

complicated for participants of the network to have 

interaction in exercising on a recurring basis [25]. 

8. Non-Pharmacological Management 

Dietary guidelines recommended targeted nutritional low 

sodium consumption (preferably to <2.3 g in a day) can 

decrease the systolic Bp. [26] The maximum convincing 

proof is supplied via way of means of the Dietary Approaches 

to Stop Hypertension (DASH-sodium) trial, wherein the 

outcomes of three different kind of sodium intakes had been 

examined one after the other in mixture with diets: the DASH 

weight loss program, wealthy in fruit, vegetables, low-fats 

dairy products and decreased in saturated fats and cholesterol. 

As greater than 75% of nutritional salt comes from processed 

foods (in western countries). So far, best 3 countries (Japan, 

Finland and the United Kingdom) have efficaciously 

decreased populace salt intake [27]. Moderate alcohol intake 

- Keeping alcohol consumption ≤2 trendy drinks (~3.5 

alcohol units) in line with day and ≤1 trendy drink (~1.75 

alcohol units) can make a contribution to a 2–4 mmHg BP 

reduction [28,29]. Weight Loss - Excess weight commonly 

increases BP in prone individuals, [30] Lifestyle 

interventions, which includes hypocaloric diets and regular 

physical activity or exercise, are generally endorsed for 

sufferers with weight problems and high blood pressure [31], 

See Fig. 1. 

9. Antihypertensive Pharmacotherapy 

The common monotherapy agents used to treat HT were 

renin-angiotensin system blockers (RAS; either ACE 

inhibitors or angiotensin II receptor blockers). 
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Fig. 1: Different explanation effect test and treatment on 

hypertention 

 

Overall of diuretics, b-blockers, and calcium channel 

blockers (CCBs) most commonly used agents but with 

similar levels of usage. According to age and ethnicity, b-

blockers were the second largely used agents for patients aged 

55 years. Moreover, diuretics and CCBs are more frequently 

used than b-blockers in the older patients or African. The 

most commonly used double therapies are RAS blockers plus 

diuretics, RAS blockers with b-blockers, and RAS-blockers 

with CCBs. However commonly triple therapies also used is 

either RAS blockers, diuretics, and CCBs, or the alternative 

RAS blockers, diuretics, and b-blockers [32]. By contrast, 

combining ACE inhibitors and angiotensin II receptor 

blockers causes little BP reducing at the same time as growing 

the hazard for renal disorder and   hyperkalemia (excessive 

blood potassium levels, that can cause cardiac arrhythmias). 

Similarly, combining RAS blockers with beta-blockers 

causes little BP reduction and indicated in patients suffering 

from acute myocardial infarction or coronary heart failure 

with decreased left ventricular ejection fraction [33]. 

Recently, hypertensive drugs such as mineralocorticoid 

receptor antagonists, aldosterone synthase inhibitors, and 

agonists of natriuretic peptide receptor are proved more 

useful in preclinical or clinical developed non-hypertensive 

patients [34]. In obesity, hypertensive patient, these drugs 

ameliorate insulin resistance and in patients with heart failure, 

these drugs slow progression of diabetes mellitus type 2 [35]. 

Other drugs which are recently used for HT treatment is 

the vaso-peptidase inhibitors (Neprilysin) or neutral 

endopeptidase which cause vasodilation, increase natriuresis, 

RAS inhibition and also cause breakdown of natriuretic 

peptides and end-organ damage. Indeed, greater anti-

hypertensive effects are obtained when it combined with 

other drugs like ACE inhibitor so it offers advantage to 

improve vasodilatation. On the other hand, this drug cause 

vasoconstriction, deterioration in the kidney functions & lead 

to organ damage [36]. The combined using of these drugs is 

discontinued due to higher incidence of angioedema for these 

drugs [37]. Ruilope LM et al illustrated that mineralocorticoid 

(Aldosterone) hormone control electrolyte and regulate 

volume homeostasis in the body. When elevated of 

aldosterone, the hypertension is developed. The main effector 

for action of this hormone is the mineralocorticoid 

receptor(MR) that present in the kidney. The activation of 

MR by aldosterne will enhance water and sodium 

reabsorption and increase loss of potassium; consequently it 

leads to hypertension. 

Anti-aldosterone drugs inhibit the rate limiting step of 

aldosterone production;e.g finerenone drug decreases blood 

pressure by competing for aldosterone binding sites to treat 

hypertension mediated by aldosterone & reduces incidence of 

vascular disease. Mineralocorticoid receptor antagonist is 

recently discovered with high selectivity, better cardiac 

activity & organ protection without affecting kidney function 

adversely [39, 40]. However Anti-diabetic drugs have 

cardiovascular safety & lack of toxicity, so these drugs 

improve glycaemic control as a result it can decrease blood 

pressure & improve cardiovascular outcomes. Anti-diabetic 

drugs such as glucagon-like peptide 1 (GLP-1) analogue (e.g. 

liraglutide) can decrease blood pressure in diabetic 

hypertensive patients [41, 42]. 

10.  Treatment of Resistant Hypertension 

BP >140/90 is called resistant hypertension which can be 

treated with 3 or more antihypertensive drugs. However, 

predicted 12.8% of all people with hypertension within the 

United States and 15.3 % of these handled with 

antihypertensive satisfy the standards for drug resistant 

hypertension [34]. Adding a 4th or 5th drug ought to result in 

first-rate BP manipulate in those patients. The PATHWAY 

trial turned around sufferers with treatment resistant high 

blood pressure thru distinctive addition on treatment or 

placebo in a randomized trial [35]. All sufferers obtained a 

standardized antihypertensive routine comprising 3 drugs. In 

addition, the mineralocorticoid receptor antagonist (e.g. 

spironolactone) as a 4th drug is added [43]. Overall, 

mineralocorticoid receptor antagonism is an inexpensive 

desire in sufferers with tough to govern hypertension. Control 
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of potassium level in blood is required when these drugs are 

given. [44] 

11.  Device-based Treatments 

Device-primarily based remedies had been more often 

introduced for hypertensive patients with non-control BP by 

antihypertensive drugs. Catheter-primarily based totally renal 

nerve ablation [45], electrical stimulation of carotid sinus 

[46], modulation of baroreflex transduction with a committed 

carotid stent, and deep mind stimulation [47] are idea to 

decrease BP via SNS inhibition. Creation of arteriovenous 

stent with tools lowers BP by the aid of using decreasing 

peripheral vascular resistance [48]. None of these has been to 

be efficacious in decreasing BP in randomized sham-

managed medical trials [45]. 

12.  Quality of life 

Hypertension is one of the major risk factors for 

cardiovascular disease, which cause decrease the quality of 

life (QOL), especially in elderly patients [49]. There is an 

association between QOL and adherence to treatments. In the 

elderly patients, when the adherence level to treatments 

increases, the QOL also increases. Trevisol DJ et al reported 

that older age, longer duration of disease, polypharmacy, and 

lower educational status have negative effect on the 

adherence level [50]. Altered HRQoL in hypertensive 

patients are affected by several factors, such as the diagnosis, 

treatment, and alterations effects (each elevations and 

reductions) in BP [51]. 

13.  Conclusions 

According to WHO hypertension is a worldwide morbidity 

and mortality most identified risk factors, & according to 

Wolf-Maier K et al it is till now under-controlled disease 

although the wide range of presented treatment [52, 53]. 

Now a day’s not only the traditional method for measuring 

Bp which is the cuff-based measurement of blood pressure, 

there is new devices, & methods to diagnose, screening & 

controlling HT, however they provide aspects of better results 

& accuracy, in addition to easily uses even by the patients 

themselves especially in the elderly (self-monitoring) such as 

smartphones & the health applications. 

Until recently, the most appropriate method cannot have 

detected, the key evidence needed for the benefit of the health 

system to be effectively improved & avoid most fatal clinics 

mistakes & also reducing the elderly patients burden [54]. 
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