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ABSTRACT:

Hypertension (HTN) or high blood pressure,
sometimes called arterial hypertension, is a chronic
medical condition in which the blood pressure in
the arteries is elevated. Blood pressure is
summarized by two measurements, systolic and
diastolic, which depend on whether the heart
muscle is contracting (systole) or relaxed between
beats (diastole). This equals the maximum and
minimum pressure, respectively. Normal blood
pressure at rest is within the range of 100-
140mmHg systolic and 60-90mmHg diastolic.
High blood pressure is said to be present if it is
often at or above 140/90 mmHg. Hypertension is
classified as either primary (essential) hypertension
or secondary hypertension. Hypertension puts
strain on the heart, leading to hypertensive heart
disease and coronary artery disease if not treated.
Hypertension is also a major risk factor for stroke,
aneurysms of the arteries (e.g. aortic aneurysm),
peripheral arterial disease and is a cause of chronic
kidney disease. Dietary and lifestyle changes can
improve blood pressure control and decrease the
risk of health complications, although drug
treatment is still often necessary in people for
whom lifestyle changes are not enough or not
effective.Despite  significant  advances in
pharmaceutical treatment only 53% achieve
targeted blood pressure goals largely due to poor
patient compliance compelling a structured and
flexible yet, individually tailored approach for
treatment of HTN. This review addresses the
pathophysiology, diagnosis and current
management for the disease.

Keywords:Lifestyle, Hypertension, Salt intake,
Physical activity

l. INTRODUCTION:

Essential  hypertension  (also called
primary hypertension or idiopathic hypertension) is
the most common type of hypertension, affecting
95% of hypertensive patients [1,2,3,4],it tends to be
familial and is likely to be the consequence of an

interaction between environmental and genetic
factors. Prevalence of essential hypertension
increases with age, and individuals with relatively
high blood pressure at younger ages are at
increased risk for the subsequent development of
hypertension and it makes them suffer a lot.
Hypertension is the number one health related
risk factor in India,with the largest contribution to
burden of disease and mortality [5, 6]. It
contributes to an estimated 1.6 million deaths
annually in India, due to ischemic heart disease and
stroke [7]. Fifty seven percent of deaths related to
stroke and 24% of deaths related to coronary heart
disease are related to hypertension [8].
Hypertension is one of the commonest non-
communicable diseases in India, with an overall
prevalence of 29.8% (95% CI. 26.7, 33.0) and a
higher prevalence in urban areas (33.8% vs. 27.6%,
p=0.05), according to recent estimates [9].India’s
demographic transition with an increasing
proportion of elderly people and a sedentary
lifestyle and obesityassociated with increasing
urbanization, and other lifestyle factors like high
levels of salt intake, alcohol and tobacco
consumption, are contributing to this burden of
hypertension.

Hypertension is a major modifiable risk factor
for cardiovascular and renal disease in India,
and improved detection and treatment of
hypertension in Indiawould reduce a preventable
burden of cardiac (congestive heart failure,
coronaryartery disease), cerebrovascular (ischemic
and hemorrhagic stroke) and renal(chronic kidney
disease) disease related to hypertension. It has been
estimated thata 2 mm population wide decrease in
systolic blood pressure in India, would
prevent151,000 deaths due to coronary artery
disease and 153,000 deaths due to strokewould be
prevented [8].
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ETIOLOGY:

Etiological factors correlated  with
hypertension in adults have also been associated
with  blood pressure elevations in youth.
Intrauterine  malnutrition, family history of
hypertension,obesity, particularly excess abdominal
fat, insulin resistance, high dietary sodium intakes,
low dietary intakes of calcium, potassium and
magnesium, physical inactivity, high alcohol
intakes, tobacco use, drug use (e.g., cocaine,
ecstasy, anabolic steroids), emational stress, diet

pill use, oral contraceptives are the factors
associated with development of hypertension
[10,11,12].An inadequate supply of nutrients may
program changes in foetal structure and

metabolism, increasing the risk of
hypertension and other diseases in later life [13].
Hyperinsulinemia and insulin resistance are also
associated with the development of

hypertension which leads to many
problems. The elevated plasma insulin levels may
cause sodium sensitivity [14,15]. Adequate dietary
potassium, calcium, and magnesium intakes have
been associated with lower blood pressure in youth.
Potassium and calcium intakes are below
recommended levels, particularly in adolescent
females, while median intakes of phosphorus and
protein, which promote calcium loss, are high
[16].Lack of physical activity may increase the risk
of developing hypertension by 20-50%.
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Renin-angiotensin-aldosterone system (RAAS):

The renin-angiotensin-aldosterone system
(RAAS), as well as the sympathetic nervous
system, is involved in regulating arterial BP.
Hypertension is usually viewed as a multifactorial
condition, which interferes with different
mechanisms and acts on several physiological
systems. The three main factors that determine BP
are renal sodium excretion (and the resultant
impact on plasma and total body volume), vascular
tone and cardiac performance. Each of these factors
controls the vital determinants of BP, such

as cardiac output, intravascular volume
and systemic vascularresistance. The RAAS plays a
central role in elevating BP through these
mechanisms. This system regulates the secretion of
renin, with feedback systems from sodium balance,
arterial BP levels and angiotensin Il. The direct
vasoconstrictor effect of angiotensin Il, resulting
from the secretion of renin, can increase systemic
vascular resistance, and salt and water retention can
lead to an increase in the extracellular blood
volume. The rationale for combining drugs from
different classes lies in reaching the BP target more
rapidly, as each drug will work on a separate site,
blocking different effector pathways
[17,18,19,20].An overview of the RAAS system is
presented in Figure 1[21].
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receptor, BP: blood pressure, NO: nitric oxide, PGI12: prostacyclin
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Figure 1: Diagram of the renin-angiotensin-aldosterone system, showing the sites of action of the B-adrenergic
receptor blockers, the direct renin inhibitors, the angiotensin-converting enzyme inhibitors and the angiotensin Il
-receptor blockers [21].

RISK FACTORS:

Having a personal family history of
hypertension increases the likelihood that an
individual develops hypertension [22]. Essential
hypertension is four times more common in black
than white people, accelerates more rapidly and is
often more severe with higher mortality in

black patients [23,24,25,26].0besity can
increase the risk of hypertension to fivefold as
compared with normal weight, and up to two-thirds
of hypertension cases can be attributed

to excess weight. More than 85% of cases
occur in those with a Body mass index greater than
25 [27].Another risk factor is salt sensitivity which
is an environmental factorthat has received the
greatest attention. Approximately onethird of the
essential hypertensivepopulation is responsive to
sodium intake [28].The increased sodium ion
concentration  stimulatess ADH and thirst
mechanisms, leading to increased reabsorption of
water in the Kidneys, concentrated urine, and thirst
with higher intake of water. Also, the water
movement between cells and the interstitium plays
a minor role compared to this. The relationship
between sodium intake and blood pressure is
controversial. Reducing sodium intake does reduce
blood pressure, but the magnitude of the effect is
insufficient to recommend a general reduction in
salt intake [29].

Evaluation of Patient

The first step is to confirm the diagnosis
of hypertension. The guideline recommended at
least two BP measurement on at least two
occasions with use of standard measurement
technique, validated equipment, including cuff of
correct size [30]. The 2017 ACC/AHA
hypertension guideline recommended the use of
ambulatory BP measurement or home BP
monitoring for the diagnosis of white coat
hypertension or masked hypertension [30]. White
coat hypertension is diagnosed when BP is
increased in hospital or clinic but normal in
ambulatory BP monitoring technique or home BP
monitoring. Masked hypertension is diagnosedif
BP is normal in hospital or clinic but increased in
ambulatory BP monitoring technique or in home
BP monitoring. Ambulatory blood BP monitoring
can measure the BP while patient perform normal
daily activities and can measure mean BP during

the entire monitoring periods, means BP during day
and night time and diagnosed the symptomatic
hypotension [30]. Once the diagnosis is confirmed,
a complete history should be taken to assess the
coexisting condition and contributing factors
including lifestyle, CV risk factors associated with
hypertension and feature suggest secondary causes
of hypertension. On examination if presence of
carotid, abdominal or femoral bruits increase the
possibility of renal artery stenosis. Diminished
femoral pulses or a discrepancy between arm and
thigh blood pressure suggests aortic coarctation or
significant aortoiliacdisease. Cushing disease is
suggested by abdominal striae, moon faces or
prominent interscapular fat deposition. A gradual
rise in BP that associated with weight gain with
positive  family  history  suggests  primary
hypertension where as several or RH with target
organ damage suggests secondary hypertension and
common causes of secondary hypertension listed in
Table 1. Initial laboratory investigation shown in
Table 2, should assess for coexisting condition that
may affect patient response to medication and
assess for target organ damage.

The aldosterone/renin ratio is effective
screening test for primary aldosteronism [32].
Collection of urine of 24 hours during ingestion of
the patient normal diet can be helpful in estimating
dietary sodium and potassium intake, calculating
creatinine clearance and measuring aldosterone
excretion. Measurement of 24 hours urinary
metanephrines or plasma metanephrines is an
effective  screen for patients in  whom
Pheochromocytoma is suspected [33]. Imaging for
renal artery stenosis should be reserved for patient
in whom there is an increased level of suspicion.
Regarding target organ damage, 24 hour urinary
albumin excretion and left ventricular mass index
are increased in resistant hypertension [34].

CLASSIFICATION OF HYPERTENSION:
Patients with hypertension should be classified in
the following manner:

e Grade 1 Hypertension: systolic 140-159 mm
and/or diastolic 90-99 mm

e Grade 2 Hypertension: systolic 160-179 mm
and/or diastolic 100-109 mm

e Grade 3 Hypertension: systolic 180 or above
and/or diastolic 110 or above
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* Isolated systolic hypertension: systolic > 140
mm but diastolic <90 mm.

« Hypertensive urgency: Severe asymptomatic
hypertension (usually Systolic > 180 mm, Diastolic
>120 mm)

« Hypertensive emergency:Severe hypertension
accompanied by cardiac (e.g. acute left ventricular
failure), neurological (e.q. hypertensive
encephalopathy), or renal dysfunction.

Table 1. Common causes of secondary
hypertension [31].
Following are the common causes of secondary
hypertension
e Renovascular disease.
Coarcation of the Aorta.
Pheochromocytoma.
Chronic kidney disease.
Cushing syndrome.
Primary hyperaldosteronism.
Thyroid disease.
Obstructive sleep apnea.
Congenital adrenal hyperplasia.

Table 2. Basic investigation of hypertension

[33,34,35,36,37].

Following are the basic investigation of

hypertension:

»  Complete blood count-TLC, DLC, Hb %, RBC

+ Renal function test-Blood urea, serum
creatinine, potassium, Sodium, calcium, uric
acid

» Blood sugar level

*  Urinalysis

»  Lipid profile

e Thyroid function test

»  Electrocardiography

* Urine albumin to creatinine ratio

»  Measure plasma aldosterone/Renin ratio

* Measurement of 24  hours urinary
metanephrines.

KEY RECOMMENDATIONS: PATIENT
EDUCATION AND ASSESSMENT

1.1.Patients should be counselled about the nature
of the disease, and the management of
hypertension, before being subjected to laboratory
evaluation and drug treatment. The

education and assessment of the patients should be
tailored to their understanding,

preferences and social circumstances.

1.1.1 Patients should be counselled about
hypertension being an

asymptomatic condition which can lead to

disabling and life-threatening

complications like stroke, heart attack and renal

failure. Patient should be

counselled about need for long-term therapy, need

for regularity of drug intake, informed about the

targets for BP control, and encouraged to

monitor efficacy of therapy through regular check-

ups which can include

home based monitoring of BP.

1.1.2 The patient should be counselled about the

important role of

lifestyle measures in reducing hypertension and

reducing risks of

cardiovascular disease.

1.2 The effective control of blood pressure by

initiation of therapy, if required, should not be

delayed if laboratory evaluation is delayed or
cannot be done.

1.3 The assessment of a patient with hypertension

is aimed at assessingoverall cardiovascular risk

for cardiovascular events like stroke, ischemic
heart disease, heart failure, peripheral artery
disease.

1.3.1 The risk of clinical events in a patient with

hypertension depends on

e the level of blood pressure

e risk factors (diabetes or impaired glucose
tolerance, smoking,dyslipidemia, obesity, male
gender, age >55 years in male, ) ,

e target organ damage(heart, kidney, retina),

e Presence of associated clinical conditions
[clinical cardiovascular disease(coronary artery
disease, cerebrovascular disease, PAD), kidney
disease].

1.4 The risk factors, target organ damage and
associated clinical conditions can be detected on
history, physical examination (including
ophthalmoscopy), and investigations like blood
glucose, lipids, serum creatinine, urinalysis, and
ECG.

Treatment of Hypertension

The treatment of hypertension consists of both
nonpharmacologic and pharmacological
approaches. Treatment decision depends on
whether there is pre-existing CV, DM, and CKD.
For patient with stage one hypertension and
without these conditions, the 2017 AHA/ACC
guideline recommended calculation of 10 years risk
of cardiovascular disease. If the risk is less than
10%, it is reasonable to implementation life style
modification alone for 3 - 6 month. For stage 2
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hypertension with pre-existing like DM, CKD and
10 years risk of CV event is 10% or high both life
style modification and medication is recommended.

Nonpharmacological Treatment
Following are the nonpharmacologic way to
treatment of hypertensions.

. Dietary Salt Restriction

The restriction dietary sodium intake is below 1500
mg per day [38, 39]. The benefit of dietary salt
reduction is well documented in general
hypertensive patient in whom associated with
reduction of 5 to 10 mmHg in Systolic BP and 2 to
6 mmHg diastolic BP.

. Weight Loss

Weight loss has a clear benefit in term of reducing
of blood pressure and also reduce the number of
prescribed medicine so weight loss if the patient is
overweight or obese [40]. Long term weight loss
studies have indicated that 10 kg weight loss is
associated with average reduction of systolic BP 6
mmHg and diastolic BP is 4.6 mmHg.

. Physical Activity

The regular aerobic exercise produced average
reduction of systolic BP 4 mmHg and 3 mmHg in
diastolic BP. So patient is advice for aerobic or
resistance exercise for 90 to 150 minute per week
[41, 42]. So all patient of hypertension encouraged
to do exercise.

. Moderate Alcohol Intake

All patient of hypertension advised for moderate of
alcohol intake—< 2 drinks daily for men and <1
drink per day for woman will reduce systolic BP by
3 to 8 mmHg and diastolic BP by 1 to 4 mmHg [43,
44].

. High Fiber and Low fat Diet

Ingestion of diet rich in fruits and vegetable,
potassium, magnesium, calcium, high in low fat
diet and low in saturated fat that is dietary approach
to stop hypertension (DASH) reduced systolic BP
in hypertension patient by 11.4 mmHg and reduced
diastolic BP by 5.5 mmHg [45]. High amount of
fruit and vegetables in diet not lower the BP but
also improve endothelial function.

. Withdrawal of Interfering Medications
Medicine that may interfere with BP control,
mainly NSAIDS should be voided or if complete
avoidance is difficult the lowest effective dose
should be used.

When initiating treatment of hypertension with
these agents should monitored BP closely because
adjustment to antihypertensive regimen may
become necessary.

Following medicine shown in Table 4 should be
avoided during treatment of hypertension [46].

Table 3. Medicines avoided during treatment of
hypertension [46].

Following are the medicines during treatment of
hypertension:

*Non steroidal anti-inflammatory drugs

* Oral contraceptives pills

* Corticosteroids

* Tricycle antidepressant drugs

* Monoamine oxidase inhibitors

Pharmacological Treatment

Classes of antihypertensive drugs & preferred

choices

e The primary issue in treatment of hypertension
is reduction of cardiovascular

risk by effective control of blood pressure. Overall
the benefits of antihypertensive treatment are
due to lowering of blood pressure rather than
choice of therapy. Many patients will require
more than one drug for control of
hypertension.

e  All classes of drugs- calcium channel blockers,
ACE inhibitors/ARBs, diuretics;

beta-blockers have approximately the same
efficacy on lowering of blood pressure, and on
outcomes, although beta-blockers have been
associated with lesser protection against
strokes. All combinations of drugs are not
however similarly efficacious, and some are
preferred.

e The different classes of drugs have differing
side effect profiles and requirements for
monitoring, which may influence their use and
prescription in the health system.

e In the absence of any associated clinical
conditions (noted below) providing a
compelling indication for the use of a
particular drug , a long acting calcium channel
blocker, a low dose thiazide diuretic, or a low
cost ACE inhibitor may be used as the initial
antihypertensive drug.

e The presence of associated clinical conditions
(diabetes, clinical cardiovascular

disease, chronic kidney disease) in a patient may
provide compelling indication for the use of
specific classes of drugs.

1. Preferred drugs for treatment of patients with

diabetes and hypertension are ACE inhibitors,

especially in those with proteinuria. Calcium
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channel blockers /low dose diuretics may be used

in addition if required to achieve control.

2. Preferred drugs for patients with heart failure

and hypertension are ACE inhibitors, diuretics

(including loop diuretics) and beta-blockers.

3. Preferred drugs for patients with coronary artery

disease and hypertension are beta-blockers, ACE

Inhibitors or calcium channel blockers.

e The specific drugs within these classes
recommended on the basis of availability and
affordability include amlodipine, (a long acting
calcium channel Dblocker); enalapril or
lisinopril, (ACE inhibitor); low dose
hydrochlorothiazide, (thiazide) and if required
and losartan, (a low cost angiotensin Il
receptor blocker).

e  Angiotensin receptor blockers have a mode of
action, efficacy and indicationssimilar to ACE
inhibitors, but are currently more expensive
than them. They should therefore be used in
the place of ACE inhibitors, in case there are
side effects with ACE inhibitors like cough,
angioedema.

1. CONCLUSIONS

Hypertension has been recognized as a
major risk factor for development of several
cardiovascular diseases. On basis of literature data
today available, there is clear evidence that lifestyle
habits may influence blood pressure value. Then,
lifestyle changes can provide beneficial effects in
hypertensive patients, reducing global
cardiovascular risk and all-cause mortality.

Adopting a healthy lifestyle is critical for
the prevention of HBP and an indispensable part of
managing it. We must think of these changes as a
"lifestyle prescription” and make every effort to
comply with them. If we have been diagnosed with
high blood pressure, also called hypertension, or
are concerned because we have some of the risk
factors for the disease, we must understand this:
while there is no cure, high blood pressure is
manageable. Maintaining a healthy life style is
necessary.

Public Health Authorities, by appropriate
information campaigns, should promote and
encourage the adoption of a correct lifestyle model
not only in hypertensiveindividuals but in the
general population.
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