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Hypertension
A Continuous Medical Disaster
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History of  major human 

worldwide disastrous,

Where is Hypertension?
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The Importance of Hypertension

It is still widely controversial

Its Prevalence (30-50%)

The first killer and disability (Benign?)

A silent killer

A masked killer

Financial burden 

Preventable

Satisfactory treatable
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Definition of Blood Pressure
The pressure exerted by blood against the artery 

walls through which it flows

BP= CO X SVR
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üThe level of  blood pressure linked with a 

doubled increased long -term risk for 

adverse events

The level of  blood pressure at which the benefits 

of  action (i.e. therapeutic intervention) exceed 

those of  inaction. ó
Evans and Rose  Brit Med Bull 1971 ;27:37 -42

Hypertension is defined as:

OR
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Risk of CV Mortality Doubles With Each 

20/10 mmHg BP Increase
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ÅMeta-analysis of 61 prospective, observational studies

Å1 million adults aged 40ï69 y with BP > 115/75 mmHg

Å12.7 million person-years
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1616BP: 400/200
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ACC/AHA 2017 
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Cardio -vascular Risk Assessment

20

www.cvriskcalculator.com

BP>130/80 

recommend starting 

anti -hypertensive 

drugs based on 

ASCVD risk score of  

>10%.
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Prevalence of Hypertension in USA

>100 million Americans have 

hypertension (HTN)

Of those diagnosed with HTN < 50% 

have their blood pressure under 

control

Lack of or inadequate treatment 

leads to serious complications
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High Prevalence of Hypertension 

Worldwide
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Adults aged 35ï64 y (data are age- and sex-adjusted), except* (adults aged Ó 30 y) 

Hypertension defined as BP ²140/90 mmHg or on treatment

Wolf-Maier et al. JAMA.2003;289:2363-2369;

Sekikawa,Hayakawa. J Hum Hypertens.2004; 2004;18:911ï912.
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Prevalence of  Hypertension
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Awareness, Treatment and Control of 

Hypertension is Rather Low Worldwide

* BP < 140/90 mmHg

Wolf-Maier et al. Hypertension.2004;43:10ï17;

Sekikawa,Hayakawa. J Hum Hypertens.2004;18:911ï912.

Proportion of patients in the population (%)

Country Aware Treated Controlled*

Japan 16.0 ï 4.1

England 35.8 24.8 10.0

Germany 36.5 26.1 7.8

Spain 38.9 26.8 5.0

Sweden 48.0 26.2 5.5

Italy 51.8 32.0 9.0

USA 69.3 52.5 28.6
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Are We Loosing The War Against Hypertension? Why?



What is really blood pressure?

Clinic BP?

Dipping 

Pattern?

Home BP?

Daytime BP?

Nighttime 

BP?

Morning 

Surge?

24 Hr Average 

BP?

Variability 

of BP?
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Definitions of hypertension by office

and out -of-office blood pressure levels
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Pulse Pressure

Increase in pulse pressure (PP) indicates 

greater stiffness in large conduit arteries, 

primarily the thoracic aorta.

PP, therefore, is a surrogate measure of 

dynamic, cyclic stress during systole.

PP may be a better marker of increased CV 

risk than either systolic BP or diastolic BP 

alone in older persons.

PP = SBP ïDBP



32

180/110 vs. 180/60 ??
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Benefits of  Lowering BP

Average Percent Reduction

Stroke incidence 35ï40%  

Myocardial infarction 20ï25% 

Heart failure 50% 
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2 mmHg

decrease in 

mean SBP
10% reduction

in risk of stroke 

mortality

7% reduction

in risk of IHD 

and other 

vascular disease 

mortality

Each 2 mmHg Decrease in SBP 

Reduces CV Risk by 7ð10%

Lewington et al. Lancet. 2002;360:1903ï1913.

ÅMeta-analysis of 61 prospective, observational studies

Å1 million adults aged 40ï69 y with BP > 115/75 mmHg

Å12.7 million person-years
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What are the Symptoms? 

Symptoms may or may not be present
ÅDizziness (unsteadiness)

ÅEarly morning headache

ÅĎactivity tolerance

ÅMalaise, fatigue

ÅBlurring of vision

ÅSpontaneous nosebleed

ÅPalpitations, angina, dyspnea

ÅEarly signs/symptoms are often missed
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Dolan, E. et al. Hypertension 2005;46:156-161

Superior predictive value of nocturnal 

BP on CV mortality
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BP measurement

Physical assessment

ÅHeight & weight

ÅBlood pressure

Measuring BP accurately:

ÅNo smoking or caffeine 30 minutes 

before

ÅRest for 5 minutes prior to BP

ÅApply cuff to bare arm

ÅProper size cuff applied 1 inch 

above brachial artery

ÅInflate cuff to 30 mmHg above 

initial radial pulse check If BP 

elevated, wait 2 minutes, recheck

ÅCheck BP in other arm
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BP Measurement Techniques

Method Brief Description

In-office Two readings, 5 minutes apart, sitting 

in chair.  Confirm elevated reading in 

contralateral arm. 140/90

Ambulatory BP 

monitoring

Indicated for evaluation of ñwhite-

coatò HTN. Absence of 10ï20% BP 

decrease during sleep may indicate 

increased CVD risk.130/80

Self-measurement Provides information on response to 

therapy.  May help improve 

adherence to therapy and evaluate 

ñwhite-coatò HTN.135/85
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Types of HTN?

Primary 

Å?? óessentialôidiopathic

ÅMost common type found in 90-
95% of those with HTN

ÅCause not well understood

ÅSalt sensitive

ÅRAAS dependent 

Secondary

ÅCaused by some other medical 

problem or condition:

ÅHigh-dose estrogen

ÅRenal artery stenosis 

ÅPregnancy (PET)

ÅCushingôs syndrome

Åpheochromocytoma

ÅOthers?
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Renin level ??

ABPM ?
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Complications of HTN

The higher the BP and the longer an individual 
has hypertension, the higher the risk of 
complications which include:

ÅHypertensive heart disease

ÅCerebrovascular disease

ÅPeripheral vascular disease

ÅKidney disease 

ÅRetinal damage
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Acute Complications

Hypertensive Crisis:

Severe and abrupt 

elevation of BP

Diastolic over 120mm hg

High Mortality

Sx: papilledema, 

progressive renal failure, 

encephalopathy

Most common cause is 

untreated hypertension

Goal: slowly decrease BP
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Classifications Hypertensive 

Crisis
Hypertensive crisis is 

categorized by the 

degree of organ damage

Hypertensive 

emergency:

BP is severely elevated 

and there is evidence of 

target organ damage

ÅEspecially brain

Hypertensive urgency:

BP is elevated but there 

is no evidence of target 

organ damage
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GOALS of Treatment ?

Symptoms??
Numbers??
Prevent Complications?
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What Reduces Risk of Complications?

REDUCING MODIFIABLE RISK FACTORS IS A KEY 

INTERVENTION

Goal = Patient teaching to reduce risk factors

Drug therapy is initiated if lifestyle changes are 

not effective to control BP
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Management of Hypertension

Depends on risk group

Lifestyle modifications

Drug therapy is initiated if lifestyle modifications 

do not achieve goal

Add or change drugs if goal not achieved
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Lifestyle Modification

Lose excess weight

Cut back on salt

Exercise regularly

Cease alcohol intake

Adopt the DASH eating plan to decrease cholesterol 

intake

STOP smoking
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DASH Diet

http://www.nhlbi.nih.gov/health/public/heart/hbp/
dash/

Dietary Approaches to Stop Hypertension = 
DASH

ÅA diet rich in fruits, vegetables and low -fat dairy 
products with reduced fat content

ÅLimits sodium intake to 2.4 g/day

http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/
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Non-pharmacologic Management of 

Hypertension
Weight management
ÅDASH

Low sodium-low fat diet

Smoking cessation

Restrict alcohol and caffeine

Regular aerobic exercise

Stress management 
Åbio-feedback, relaxation
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Average number of antihypertensive medications

1 2 3 4

Trial (SBP achieved)

ASCOT-BPLA (137 mmHg)

ALLHAT ( 138 mmHg)

IDNT (138 mmHg)

RENAAL (141 mmHg)

UKPDS (144 mmHg)

ABCD (132 mmHg)

MDRD (132 mmHg)

HOT (138 mmHg)

AASK (128 mmHg)

The Majority of Hypertensive Patients Need 

Combination Therapy to Achieve BP Goals

Bakris et al. Am J Med.2004;116(5A):30Sï38S;

Dahlöf et al. Lancet.2005;366:895ï906.
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Drug Therapy for HTN

Diuretics

ÅFlush excess water and 

sodium from the body

ÅThiazide diuretics

ÅLoop diuretics: furosemide 

(Lasix)

ÅPotassium sparing: Aldactone

Beta adrenergic blockers

Three classes:

ÅCardioselective

ÅNon-selective

ÅCombined alpha-beta-

blockers 
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Pharmacologic Management of 

Hypertension
Angiotensin converting 

enzyme (ACE) inhibitors

ÅDecrease effect of RAA 

system: Capoten, Lisinopril

ÅDiabetes mellitus 

w/proteinuria, heart failure

Angiotensin II receptor 

blockers (ARB)

ÅPrevent action of angiotensin 

II and produce vasodilation 

Ålosartan (Cozaar)
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Pharmacologic Management of 

Hypertension
Alpha-adrenergic blockers
ÅSuppress nerve impulses to blood vessels, which allows blood to 

pass more easily so BP goes Ź
Åprazosin (Minipress)

Calcium channel blockers
Ådecrease the influx of Ca++ into muscle cells
ÅAct on vascular smooth muscles (primary arteries) to decrease spasm and 

promote vasodilation

ÅAmlodipine (Norvasc); felodipine (Plendil)
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Pharmacologic Management of 

Hypertension

Vasodilators 

ÅDirect arterial vasodilation

ÅSodium nitroprusside (Nipride) 

ÅOften used in hypertensive crisis

Alpha-receptor agonists

ÅClonidine 

ÅActs on central nervous system

ÅLowers peripheral vascular 

resistance
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Why donõt some patients respond to therapy?

Non-adherence to therapy

ÅPatients donôt take their HTN 

meds Ÿ complications!!!

ÅCost, inadequate teaching, side 

effects, inconvenient dosing

Drug related causes

Other conditions

Secondary hypertension

Volume overload
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Causes of  Resistant Hypertension

ÁImproper BP measurement

ÁExcess sodium intake

ÁInadequate diuretic therapy

ÁMedication

ÅInadequate doses

ÅDrug actions and interactions (e.g., nonsteroidal anti-inflammatory 

drugs (NSAIDs), illicit drugs, sympathomimetics, oral contraceptives)

ÅOver-the-counter (OTC) drugs and herbal supplements

ÁExcess alcohol intake

ÁIdentifiable causes of HTN
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