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INTRODUCTION

• Hypertension, also known as high or raised blood pressure,

is a condition in which the blood vessels have persistently

raised pressure.

• Hypertension is diagnosed if, when it is measured on two

different days, the systolic blood pressure readings on both

days is ≥140 mmHg and/or the diastolic blood pressure

readings on both days is ≥90 mmHg.

3
https://www.who.int/health-topics/hypertension#tab=tab_1

https://www.who.int/news-room/fact-sheets/detail/hypertension



GLOBAL BURDEN OF 
HYPERTENSION



• Hypertension is estimated to affect 33% of adults
aged 30–79 worldwide

• The number of adults with hypertension doubled
from 650 million in 1990 to 1.3 billion in 2019.

• About 78% of adults with hypertension live in low-
and middle-income countries (LMICs). The
greatest number of people with hypertension live
in the most populous WHO regions: Western
Pacific Region and South-East Asia Region.
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https://www.who.int/publications/i/item/9789240081062
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• Prevalence of hypertension is

similar across groups of

countries defined by income level

with only a slight difference from

32% of adults aged 30–79 years

in high-income countries to 34%

in low-income countries.

• Regional and country variability

is more notable. Regional

variation ranges from 28% in the

WHO Western Pacific Region to

38% in the WHO Eastern

Mediterranean Region

https://www.who.int/publications/i/item/9789240081062
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• Globally, the prevalence of
hypertension is slightly higher among
males (34%) than females (32%).

• The global age standardized
prevalence of hypertension among
people aged 30–49 years is 19% for
women versus 24% for men. This
pattern of lower hypertension
prevalence among women aged under
50 years holds in most countries
worldwide (15).

• people aged 50–79 years, both men
and women globally are estimated to
have equivalent hypertension
prevalence of 49%.

https://www.who.int/publications/i/item/9789240081062



• If all adults had 110–115

mmHg SBP in 2019, about

19% of deaths would have

been averted in that year.

• High systolic blood pressure

is responsible for one in

every five deaths

8
https://www.who.int/publications/i/item/9789240081062



HYPERTENSION 
BURDEN IN INDIA
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https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2810984#:~:text=In%20India%2C%20nationally%2C%20more%20than,treated%20but%20with%20uncontrolled%20hypertension.
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• The prevalence of hypertension

was similar among the southern

states (Kerala, Tamil Nadu,

Karnataka, Telangana, and

Andhra Pradesh), union

territories (Andaman and

Nicobar Islands, Lakshadweep,

and Puducherry), and Goa

compared with other parts of the

country.

• median percentage of states:

southern states, 29.9% [IQR,

29.1%-31.4%] vs rest of India,

26.8% [24.4%-32.0%]).

• A higher prevalence of

hypertension was observed in

urban vs rural areas for all

states



THANK YOU



Pharmacological Principles of 
Anti-Hypertensive Drugs

Dr. Sana Rehman

Assistant Professor,
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Hypertension:

• Hypertension is a hemodynamic disorder.

• A well accepted definition of hypertension was suggested by Evans and Rose: 
“Hypertension should be defined in the terms of blood pressure level above 
which investigation and treatment do good more than harm”

• hypertension is the principal cause of stroke; a major risk factor for CAD and its 
attendant complications, MI and sudden cardiac death; and a major contributor 
to heart failure, renal insufficiency, and dissecting aneurysm of the aorta. 
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BP =PERIPHERAL RESISTANCE X CARDIAC 

OUTPUT

CARDIAC OUTPUT = STROKE VOL. X H.R.

Thus B.P. can be reduced by:

(a) Dilating resistance vessels

(b) Reduce heart rate

(c) Reduce blood volume

Targets for the treatment of  

hypertension



Principles of Antihypertensive Therapy 

• Non-pharmacological therapy, or lifestyle-related changes, is an important component of 
treatment of all patients with hypertension. 

• In some grade 1 hypertensive, blood pressure may be adequately controlled by a 
combination of 

weight loss (in overweight individuals), 

restricting sodium intake (to 5–6 g/d), 

increasing aerobic exercise (>30 min/d), 

moderating consumption of alcohol (ethanol/day ≤ 20–30 g in men [two drinks],

≤ 10–20 g in women [one drink]), 

smoking cessation, 

increased consumption of fruits, vegetables, and 

low-fat dairy products. 





Classification of Antihypertensives

Renin-angiotensin 

antagonists :
1. Angiotensin-

converting enzyme 

inhibitors: 

benazepril, captopril, 

enalapril, fosinopril, 

lisinopril, moexipril, 

perindopril, quinapril, 

ramipril, trandolapril

2. AngII receptor 

blockers: candesartan, 

eprosartan, irbesartan, 

losartan, olmesartan, 

telmisartan, valsartan 

3. Direct renin 

inhibitor: aliskiren

Ca2+ channel 

blockers : 

Amlodipine, 

clevidipine, 

diltiazem, 

felodipine,

isradipine, 

lercanidipine, 

nicardipine, 

nifedipine,a

nisoldipine, 

verapamil 

Diuretics:
• Thiazides and 

related agents: 
chlorothiazide, 

chlorthalidone, 

hydrochlorothiazide

, indapamide

• Loop diuretics: 
bumetanide, 

furosemide, 

torsemide

• K+-sparing 

diuretics: 

amiloride, 

triamterene, MRA 

spironolactone 

Sympatholytic drugs:
• β Blockers: 

atenolol, bisoprolol, 

esmolol, metoprolol, 

nadolol,

nebivolol, propranolol, 

timolol

• α Blockers: 

prazosin, terazosin, 

doxazosin, 

phenoxybenzamine

• Mixed α/β blockers: 

labetalol, carvedilol

• Centrally acting sympatholytic 

agents: clonidine, guanabenz,

guanfacine, methyldopa, 

moxonidine, reserpine

Vasodilators

• Arterial:
Diazoxide, 

Fenoldopam, 

Hydralazine, 

minoxidil

• Arterial and 

venous: 
Nitroprusside













BLOOD PRESSURE 
CATEGORY

SYSTOLIC mm Hg 
(upper number) and/or

DIASTOLIC mm Hg 
(lower number)

NORMAL LESS THAN 120 and LESS THAN 80

ELEVATED 120 – 129 and LESS THAN 80

HIGH BLOOD 
PRESSURE 
(HYPERTENSION) 
STAGE 1

130 – 139 or 80 – 89

HIGH BLOOD 
PRESSURE 
(HYPERTENSION) 
STAGE 2

140 OR HIGHER or 90 OR HIGHER

HYPERTENSIVE 
CRISIS (consult your 
doctor immediately)

HIGHER THAN 180 and/or HIGHER THAN 120

https://www.heart.org/en/health-topics/high-blood-pressure/understanding-blood-pressure-readings/hypertensive-crisis-when-you-should-call-911-for-high-blood-pressure


HYPERTENSION: PREDISPOSING FACTORS

 Advancing Age 

 Sex (men and postmenopausal women)

 Family history of cardiovascular disease

 Sedentary life style & psycho-social stress

 Smoking ,High cholesterol diet, Low fruit consumption

 Obesity & wt. gain

 Co-existing disorders such as diabetes, and hyperlipidaemia

 High intake of alcohol



DISEASES ATTRIBUTABLE TO HYPERTENSION

HYPERTENSION

Gangrene of the 

Lower Extremities

Heart 

Failure

Left Ventricular 

Hypertrophy Myocardial 

Infarction

Coronary Heart 

Disease
Aortic 

Aneurym

Blindness

Chronic 

Kidney 

Failure

Stroke Preeclampsia/

Eclampsia

Cerebral 

Hemorrhage

Hypertensive 

encephalopathy



TARGET ORGAN DAMAGE 

 Heart

 Left ventricular hypertrophy

 Angina or  myocardial 

infarction

 Heart failure

 Brain

 Stroke or transient ischemic 

attack

 Chronic kidney disease

 Peripheral arterial disease

 Retinopathy



CLINICAL MANIFESTATIONS 

• No specific complains or manifestations other than elevated 

systolic and/or diastolic BP (Silent Killer )

• Morning occipital headache

• Dizziness

• Fatigue

• In severe hypertension, epistaxis or blurred vision



LABORATORY TESTS
 Routine Tests

• Electrocardiogram 

• Urinalysis 

• Blood glucose, 

• Serum potassium, creatinine, or the corresponding estimated GFR,    and calcium

• Lipid profile, after 9- to 12-hour fast, that includes high-density and low-density lipoprotein 

cholesterol, and triglycerides  

 Optional tests : Measurement of urinary albumin excretion or albumin/creatinine ratio  

 More extensive testing for identifiable causes is not generally indicated unless BP control is 

not achieved



GOALS OF THERAPY

o Reduce Cardiac and renal morbidity and mortality. 

o Treat to BP <140/90 mmHg or BP <130/80 mmHg 

in patients with diabetes or chronic kidney 

disease. 



NON PHARMACOLOGICAL TREATMENT OF 
HYPERTENSION

Avoid harmful habits ,smoking ,alcohal

Reduce salt  and high fat diets

Loose weight , if obese

Regular exercise

DASH
diet



LIFE STYLE MODIFICATIONS

• Lose weight, if overweight

• Increase physical activity

• Reduce salt intake

• Stop smoking

• Limit intake of foods rich in fats and cholesterol

• increase consumption of fruits and vegetables

• Limit alcohol intake



LIFESTYLE MODIFICATION EFFETS

Modification Approximate SBP reduction

(range)

Weight reduction 5–20 mmHg  /  10 kg weight loss

Adopt DASH eating plan 8–14 mmHg

Dietary sodium reduction 2–8 mmHg

Physical activity 4–9 mmHg

Moderation of alcohol 

consumption 

2–4 mmHg





RESISTANT HYPERTENSION

Resistant hypertension is defined as blood pressure 

that remains above 140/90 mmHg despite optimal use 

of three antihypertensive medications of different 

classes, including a diuretic.







Hypertensive emergency Hypertensive urgency

Definition Severe and acute elevation 
of blood pressure 
associated with new or 
worsening organ damage

Elevation of blood pressure 
without any clinical or 
laboratory evidence of 
acute organ damage

BP values SBP>180 and or DBP>120

Symptoms Yes No/minimal

Acute BP increase Yes Yes

Acute organ damage Yes No

Bp reduction rate Minutes to hours Hours to days



TARGET ORAGN DAMGE 
PRESENT

HYPERTNSION EMERGENCY

DECREASE ~25% OF BP WITHIN 
FIRST HOUR

IN NEXT 2-4 HOURS REDUCE BP 
TO SBP 160 AND DBP 110-100

MAINTAIN SAME  OVER NEXT 
24 HOURS 

REDUCE TO NORMAL LEVEL ON 
OPD BASIS 

NO ORGAN DAMAGE

URGENCY

REDUCE ~ 25% BP OVER NEXT 
24 HOURS SLOWLY

MAINTAIN BP OF SBP 160 AND 
DBP 110-100 IN NEXT  DAYS 

NORMALISE BP OVER A MONTH



Future Directions and Innovations

1
Digital Health Solutions

Technological advancements in remote monitoring, telemedicine, and wearable 
devices offer new avenues for personalized hypertension management.

2 Precision Medicine

Tailoring treatment strategies based on genetic markers, biomarkers, and 
individual characteristics holds promise for optimizing hypertension care.

3
Population Health Initiatives

Community-based interventions, public awareness campaigns, and policy 
changes play a crucial role in addressing the hypertension epidemic at a 
population level.





Prevention of 

Hypertension

Dr Yasir Alvi



There are a number of things we can 

do to prevent hypertension

Maintaining a 

healthy weight

Eating a 

healthy diet

Getting regular 

exercise

Limiting 

alcohol 

intake

Quitting 

smoking

Managing 

stress

Lifestyle 

modification

Non-Pharmacological

10-15mm 

SBP

5-20mm 

SBP



DASH – Dietary approach to 

stop HTN

• Reducing Saturated and Trans fats

• Reducing sugars

• Limit your sodium intake. < 2.3g/d --- 1 teaspoon of table salt

• Reduce caffeine intake



Weight reduction and 

maintenance







Be mindful of 

Get regular 

check                                                                                                                        

up.

Family history 

of risk 

factors.



Risk factors

• Modifiable
Excess dietary sodium 

Obesity

Sedentary lifestyle 

Stress

Alcohol 

Cigarette smoking 

Diabetes mellitus

Elevated serum lipids

Socioeconomic status

• Non-modifiable Risk 
Gender 

Age

Family history

 Ethnicity



Pre - HTN

End stage 

complicatio

ns

Early 

complicatio

ns

Hypertensio

n

Risk 

Factors

Primordial 

Prevention

(Population 

Approach)

• Awareness 

programs

• Screening for HTN 

risk factors

Primary 

Prevention

(High Risk 

Approach)

• Lifestyle 

modification 

• Dietary changes 

• Weight reduction 

• physical activity 

• Cessation of 

smoking 

• Reduce alcohol

Secondary 

Prevention

• Regular checkup

• Screening for HTN

• Management

Tertiary 

Prevention

• Screening for 

complications

• Management

• Referral



Risk calculators

Center for American Indian Health 

Research, Hudson College of 

Public Health



National Programme for Prevention and Control of Non-
Communicable Diseases

• Renamed in 2023



Strategies

Health promotion

Opportunistic Screening,

early diagnosis, management,

referral and follow up

Capacity building

Evidence based standard

treatment protocols

Uninterrupted drug and

logistics supply

people-centered care

Health Information system

Monitoring, supervision,

evaluation and surveillance,

technology

Multi-sectoral coordination

Implementation research




