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Hypertension is often called "the silent killer" because 

generally it has no any symptoms until major complications 

develop. Hypertension is a very frequent and major 

condition that can lead to many health problems or 

complicate. The risk of the cardiovascular mortality and 

morbidity is directly associated with hypertension. Risks of 

kidney failure, stroke, angina, early death or heart failure 

from a cause of cardiovascular are directly associated with 

hypertension [1]. Hypertension is estimated as one of the 

main issues of early death, according to World health 

organization (WHO).The relative risks of stroke as well as 

heart disease strongly associated with blood pressure. The 

people that aged 80 to 90 had a lower risk of 33 %. The 

People that aged 50 to59 had the risk of stroke (62%). High 

blood pressure is a risk factor for many different diseases, 

including heart disease, stroke, and kidney disease [2]. 
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Hearing impairment is a very highly multifactorial process 

which is involving a multitude of extrinsic and intrinsic 

factors. A relationship between poor hearings in old age 
 cardiovascular disease was proposed almost 40 years ago.

The issue has been also discussed for almost half a century. 

The nature of the blood vessel and the distance from the 

heart are two things depend upon the blood pressure of the 

blood vessels. Arterial system has more blood pressure as 

comparable to the venous system. This is because the 

artery walls are very thicker and very less elastic while the 

vein walls are very thin and elastic. Hypertension causes 

the arteries to become hard and thick due to which oxygen 

and blood �ow to the heart slows, a heart attack occurs due 

to the blockage of blood �ow to the heart [3]. The normal 

range of blood pressure is 120/80 mmHg. The maximum BP 

of systolic BP during the ventricular systole- 120 mmHg and 
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Hypertension "the silent killer is a common and signi�cant disorder that can lead to many health 

complications. World health organization (WHO) declared the hypertension as the major cause 

of early mortality as it is directly or indirectly associated with risks of cardiovascular disorders, 

stroke, angina, kidney failure, diabetes and many more. The major causes of hypertension 

include obesity, decrease in physical activities, smoking and alcohol consumption. High blood 

pressure, possibly related to the age associated with the hearing impairment because of the 

subsequent vasoconstriction. After arthritis and hypertension, hearing loss is one of the most 

continual health issues of the older persons. Demographic factors and lifestyles are usually the 

variable factors due to which prevalence of arterial hypertension differs worldwide. These 

factors include nutritional habits and physical activities. A large number of antihypertensive and 

lipid-lowering drugs are being used to treat hypertension but it has been proved that changes in 

lifestyle are an easy way to treat hypertension. 
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the range of systolic BP is 110-130 mm Hg. Is the least 

pressure of diastolic BP (DBP) is 80mmHg during the 

ventricular diastole and the range of 70-90 mmHg [4]. 

Family history is also associated with high risk of 

hypertension and hearing loss disease and it is reported in 

many studies that the risk is increased by two to seven folds 

due to family history of hypertension.

Causes

Obesity increases the risk of hypertension and heart 

diseases. Due to increase in BMI, the risk of hypertension 

also increases. Approximately 2.8 billion people have been 

reported to die due to obesity. In a study it was seen that a 

10% increase in the body weight causes an increase in 

systolic blood pressure of about 7 mmHg [5]. Decrease in 

physical activities tend to have more risk of developing 

hypertension as compared to those who are physically �t 

[6].The use of tobacco is one of the major causes of 

hypertension. The lining of artery walls get damaged due to 

the chemicals that are present in tobacco. The arteries get 

narrow and increase the blood pressure [7]. Black have 

more risk of having hypertension as compared to the white. 

The prevalence of hypertension is about 13%in whites and 

about 23%in blacks [8]. The use of alcohol is also one of the 

risk factors for hypertension. Recent studies showed 

association of consumption of alcohol with hypertension 

and it may be a cause of essential hypertension [9]. 

Signs and Symptoms

High blood pressure, possibly related to the age associated 

with the hearing impairment because of the subsequent 

Vasoconstriction. Vasoconstriction of the inner ear blood 

vessels unfavorable  effects on blood and  supply oxygen in 

the inner part of the ear because the inner part of ear 

depend on oxidative metabolism, in the inner part of  the 

ear  the removal of oxygen is via to produce insu�ciency  in 

auditory sensitivity [10]. At least 28 million U.S. populations 

were hearing impairment. After arthritis and hypertension, 

hearing loss is one of the most continual health issues of 

the older persons. The effect of hearing loss on society will 

be increasing as baby boomers age because the age-

speci�c prevalence of hearing loss and the number are 

increasing in older persons [11]. It was reported that there 

had a twofold accelerates in the speed at which men loss 

their hearing as compared to the women. It showed that 

gender and age are indeed related to the hearing 

impairment even in the groups without sign of hearing loss. 

It reported that males had a very signi�cant age related 

drop in their hearing loss, while women did not show such 

patterns [12]. With aging, there are a higher number of 

chronic diseases. High blood pressure and hearing loss 

have very important prevalence in elderly populations. 

Since the study has shown that the arterial hypertension is 

an independent risk factor for the hearing loss [13].

Characteristics

Angiotensin-converting enzyme (ACE) gene is one of the 

entrant genes involved in rennin angiotensin-aldosterone 

system (RAAS). This system also involved to maintain the 

balance of �uid and electrolysis. The ACE enzyme involved 

the conversion of inactive angiotensin I into active 

angiotensin II. They also reduced bradykinin to sustain 

homeostasis of blood pressure [14]. Angiotensin I-

converting enzyme (ACE) plays a vital role in the regulation 

o f  b l o o d  p r e s s u r e  a n d  t h e y  c o n s i s t  o f  z i n c 

metallopeptidase. Two types of homologous catalytic 

domains are present in the ACE. C-domains and N-

domains, both are consisting of active catalytic sites. 

Which are suitable to cut bradykinin, and angiotensin I. The 

C-domain as compared to the N - domain of ACE is most 

e�cient in cutting angiotensin I into vasopressor 

angiotensin II [15]. ACE is present as a membrane-bound 

enzyme in the different types of epithelial and endothelial 

cells, neuroepithelial cells and biological �uids in the form 

of circulating, such as amniotic, plasma and seminal �uids 

[16]. There are two isoforms of angiotensin converting 

enzyme. One of them is called somatic ACE because of its 

presence in the somatic tissue sit consist of very large 

proteins that is composed of 1300 amino acids. In the 

plasma membrane they are present in the soluble form, or it 

can be anchored through Tran's membrane domains in the 

plasma membrane. The other isoform is called as testicular 

form or germinal form. It is smaller proteins composed of 

730 amino acids. Its molecular weight is 100-110KDa ACE 

gene of human is present on 17q23 chromosomes and it is 

about 21kb in size. Many different types of polymorphisms 

have been identi�ed. There are about 160 polymorphisms 

whereas others are a result of a missense mutation. The 

m o s t  ex te n s i ve l y  s t u d i e d  of  i n s e r t i o n /d e l et i o n 

polymorphism is present on the intron 25 and 26 exons. 

ACE II is a potent vasoconstrictor. It releases aldosterone 

by acting on the adrenal cortex and aldosterone in turn 

allows the kidney tubules to reabsorb more water and salts 

from urine [17]. The growth and proliferation of the cell are 

also stimulated by angiotensin11 by the help of different 

growth factors and cytokines [18]. The regulation of an 

angiotensin I-converting enzyme into angiotensin II then 

the cause the activation of the renin-angiotensin system 

which regulates the blood pressure. ACE has been 

associated with the cell proliferation, in�ammation and 

angiogenesis. The most important system involved in the 

regulation of systemic blood pressure, glomerular �ltration 

rate and renal blood �ow is called the renin-angiotensin-

aldosterone system. The renin–angiotensin system (RAS) 

or the renin–angiotensin–aldosterone system (RAAS) is 

hormone system which helps in the regulation of �uid 

balance and blood pressure. The angiotensin-converting 
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enzyme can cut other proteins, including bradykinin. 

Bradykinin causes blood vessels to dilate which cause 

blood pressure decreases. Inactivates bradykinin, cutting 

by the angiotensin-converting enzyme, which help with 

blood pressure increase [2]. The Figure 1 showed the renin 

angiotensin aldosterone system.
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Classi�cation

Basical ly,  hyper tension has two types,  pr imar y 

hypertension or secondary hypertension. Both types of 

hypertension account for about 90% of all hypertension 

cases. Primary hypertension is hypertension, which the 

cause is unknown this is also called essential hypertension. 

This is the most common type of hypertension [2]. 

Secondary hypertension is caused by another disease. It is 

due to hyperaldosteronism unrestricted levels of 

aldosterone hormone, which are causes kidneys to 

maintain higher amounts than normal amount of water and 

salts, which increases your blood pressure and increases 

your blood volume [23]. It is also known as renal 

hypertension. In this type of hypertension, once the root 

cause is treated, blood pressure usually returns to normal 

or is signi�cantly lowered. Diseases that may be a cause for 

high blood pressure,  a lcohol  addiction,  thyroid 

dysfunction, sleep apnea, may be chronic kidney disease, 

and others [2]. Prehypertension is not considered as a 

disease, but it indicates that individuals suffering. Since it 

may have a risk of developing stage 3 and stage 4 

hypertension [24]. There are four different types of stages 

of high blood pressure or hypertension [25] if your systolic 

blood pressure is between 140 and 159 or your diastolic 

pressure is between 90 and 99, you are considered to be in 

hypertension stage 1.  If  systolic blood pressure 

between140/90 or diastolic blood pressure is between 

159/99 are considered as stage 2 or mild hypertension. If 

systolic blood pressure between160/100 or diastolic blood 

pressure is between 179/109 are considered as stage 3 or 

moderate hypertension. Stage 4 or severe hypertension is 

180/110 or higher (Table 1). 

Figure 1: Renin angiotensin aldosterone system [19]

Wright and his colleagues were the �rst to report this 

polymorphism by using PCR reaction. A set of primers that 

�ank the insertion sequence was used. Studies based on 

family showed that by using this PCR, there may be I/D 

heterozygote mistyping possibility. About 4% to 5% of I/D 

genotype can be mistyping, an extra PCR ampli�cation 

reaction was made for con�rmation of DD genotype that 

was obtained in �rst PCR, including insertion speci�c 

primer. Many studies use the combination of standard and 

con�rmatory PCR reactions [20]. Different studies were 

made that association of ACE I/D polymorphism with 

diabetes mellitus. The Caucasians women failed to show 

a ny  r e l a t i o n s h i p  b et we e n  d i a b ete s  a n d  AC E I / D 

polymorphism. As a result, ACE cannot be considered as an 

independent factor for diabetes [21]. ACE homologues 

have been found in rabbit, chimpanzee, mice and 

drosophila melanogaster. ACE gene is located in the 

Noncoding region due to which it becomes a functional 

variable. DD variant is through to be related to hypertension 

due to increase in level of ACE activity. Due to aging and 

abnormality in blood pressure, different variants showed 

different chances of developing hypertension. ACE I/D 

polymorphism is also associated with many other diseases 

such as diabetes mellitus, Alzheimer's disease, Parkinson's 

disease, diabetes retinopathy and cancer [21]. Two third of 

the United States population have controlled blood 

pressure at a threshold of 160/95 mmHg and the range in 

Canada in 49%. Spain showed 23% control rate while 

England showed 38%control in blood pressure [22]. The 

aim of this study is to determine the relationship between 

hearing loss and hypertension in Bahawalpur, Pakistan. In 

the interaction of angiotensin-converting enzyme (ACE) 

gene polymorphisms as modi�ers, and the possible 

relationship between hearing loss and hypertension.

Table 1: Classi�cation of blood pressure [26]

Classi�cation Systolic BP (mmHg) Diastolic BP (mmHg)

Stage 1 Normal

Stage 2 Prehypertension

Stage 3

Stage 4

<120

120-139

140-159

>180

<80

80-89

90-99

>110

Statistics

Demographic factors and lifestyles are usually the variable 

factors due to which prevalence of arterial hypertension 

differs worldwide. These factors include nutritional habits 

and physical activities. According to estimation this 

�uctuation is also due to geographic regions locations. In 

developing countries like Australia and US where literacy 

rate is quite high, hypertension increases from 62% to 72% 

[27]. In South Asian region, studies have found that most 

(53%, 71%, and 57%) of individuals taking medications for 

hypertension have uncontrolled BP in Bangladesh 53%, 

Pakistan 71%, and Sri Lanka 57%. The rate of hypertension 

is expected to rise in these developing countries due to 
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sociodemographic changes and low literacy rate and 

availability of healthcare facilities. This indicates the 

necessity for instant health care actions for targeting 

known hurdles and for enhancing approach to required 

h y p e r te n s i o n  c a r e  s e r v i c e,  p a r t i c u l a r l y  i n  l ow 

socioeconomic status communities living in South Asia 

[28].  In South Asia, situation is quite alarming as developed 

country like China is estimated to have only 8% and India 

having 6% control rates in administrating hypertension. 

Currently, 1 billion people worldwide are estimated to have 

hypertension (>140/90 mmHg), it is predicted that this 

number will increase to 1.56 billion by 2025 [29].  In Pakistan 

same situation can be seen as National Health Survey 

calculated that hypertension affects 18% of adults and 33% 

of adults above 45 years old. Similar report shows that in 

Pakistan approximately 18% of people have hypertension 

and one out of three people (over the age of 40) are at high 

risk of wide range of diseases [29].

Treatment

Different studies have provided the magnitude of 

treatment of hypertension. Current studies have indicated 

that prescription in a population has changed due to 

changes in the pattern of anti-hypertensive drugs. For 

example, in USA, immediate aggravation in the ratio of anti-

hypertensive prescription for angio-tensin converting 

enzyme-inhibitors and blockers of calcium channel and in 

the same way decrease ratio of prescription for diuretics 

[ 3 0 ] .  At  t h i s  m o m e n t  s t u d i e s  a r e  g o i n g  o n  fo r 

antihypertensive and lipid-lowering treatment for 

preventing heart attack. But the surveillance system has 

given �nite data for treating hypertension by changing 

lifestyle to some extent. Changes in lifestyle seem an easy 

way to treat hypertension and it attracts health care 

providers and patients both. However it is very hard to 

maintain the aims of this therapy [31]. For accomplishing 

these goals food should be consumed by hypersensitive 

patients that have low calories and salt content. Public 

education campaigns should be started for promoting 

healthy lifestyle, for example, good nutrition, modi�cation 

in alcohol intake and physical activity should be increased.  

Health care providers should motivate patients and at the 

same time ensure that alternating lifestyle modi�cation 

interventions instead of pharmacological therapy should 

not decrease level of hypertension control in population 

[31].

Prevention

To eradicate all hypertension related diseases in the 

population, preventive measures must be taken along with 

the treatment. Measures for primary prevention are similar 

and in use for non-pharmacological treatment of 

hypertension. Similarly, measures like reduction of risk 

accompany and boost each other. Many people in 

C O N C L U S I O N S
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community are attracted to and pursue primary prevention 

measures because at least some change in blood pressure 

will yield fundamental health bene�ts. 

Future perspectives

Genetic diversity plays a crucial role in response generation 

against antihypertensive medications. Genome-wide 

associations studies (GWAS) have increased our awareness 

in identify genes associated with the development of 

hy p e r te n s i o n  a n d  ex p e c t i n g  re s p o n s e s  a g a i n st 

antihypertensive agents. Genomic studies can provide 

more knowledge in the risk assessment and progression of 

diseases associated with hypertension.

Therefore lowering of blood pressure by 2 mm Hg generally 

in community can have vast outcome of annual decrease in 

stroke, coronary heart disease and all-causes of mortality 

of about 6%, 4% and 3% respectively [32]. In the same way, 

if a hypertension patient has a 2-3 mmHg average 

reduction in their high normal blood pressure, then it will 

result in a 25-50% reduction in the occurrence of 

hypertension. [33] This accessible prospective for the 

well-being gives primary prevention of hypertension its 

signi�cance and make it an important target for the 

community.
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