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Arterial hypertension.

Diagnosis, Differential diagnosis,  

principles of therapy



Classification of hypertension

HT may by classified according to:

1. BP levels

-based on BP values 

2. Disease evolution

-malignant Hypertension

-benign Hypertension

3.  Etiology

-essential (primary) hypertension

-secondary hypertension



Definitions and classification of blood pressure,Europe 

(ESH/ESC 2003, 2007, 2009, 2013, 2018)

BP  (mmHg)                      Systolic                      Diastolic

Category:

Optimal                          < 120          and             < 80

Normal                         120–129   and/or           80–84

High normal                130–139   and/or           85–89

Grade 1 hypertension 140–159   and/or           90–99

Grade 2 hypertension 160–179   and/or         100–109

Grade 3 hypertension    > 180     and/or           > 110

Isolated systolic

hypertension (ISH)       > 140        and                 < 90



Blood pressure classification JNC 8; 2017 (USA)

Blood pressure (mmHg)

Normal <120 / <80

Elevated BP                               120–129 / <80

Hypertension

Stage 1 hypertension 130–139 / 80-89

Stage 2 hypertension ≥ 140 /  ≥ 90

Classification is determined by higher BP category.



Increased prevalence of HT according to US guidelines, 2017



Blood pressure 

thresholds (mmHg) for definition of hypertension

(with different types of measurement)

SBP                      DBP

Office or clinic              ≥140                       ≥90

24-hour   (mean)           ≥ 130                      ≥ 80

Day   (mean)                  ≥135                       ≥85

Night (mean)                  ≥120                      ≥ 70

Home                              ≥135                       ≥ 85

(Dipping: decrease of BP during sleep by 10-20%)



Epidemiology of hypertension

It afects 30-45% of the entire adult population

After the 7th decade it is 60-70% of individuals

Prevalence now decreases in the   Western world, 

but is increased in  developing countries.

(Lifestyle changes)

Genetic, socioeconomic and environmental factors 

have influences.

In last 30 years awareness and control of HTN 

improved

Secondary HTN forms roughly 10% of HTN.



Diagnostic evaluation

Diagnostic procedures aim at: 

1) Establishing blood pressure levels.

2) Identifying secondary causes of hypertension. 

3) Evaluating the overall cardiovascular risk.



Diagnosis of hypertension, ESC/ESH 2018

ESC,2018



Blood pressure (BP) measurement -care should be taken to:

- sitting for several minutes in a quiet room 

before beginning BP measurements

- Take at least two measurements spaced by 1–2 minutes,

and additional measurements if the first two are quite

different

- Use a standard bladder (12–13 cm wide and 35 cm long, cuff 

bladder encircling at least 80% of the arm, have a larger and a 

smaller bladder available

- Have the cuff at the heart level, 

- Use phase I and V (disappearance) Korotkoff sounds

to identify systolic and diastolic BP, respectively

- Measure BP in both arms at first visit to detect possible

differences due to peripheral vascular disease. In this

instance, take the higher value as the reference one

- Measure BP 1 and 5 min in standing position

in elderly subjects, diabetic pts,(postural hypotension) 

- Measure heart rate by pulse palpation (at least 30 sec)

after the second measurement in the sitting position



Classification / Subtypes of Hypertension

Isolated Systolic Hypertension

Isolated Systolic Hypertension of the Young

Isolated Diastolic Hypertension

White-Coat Hypertension or Isolated Office Hypertension

Masked Hypertension or Isolated Ambulatory HTN

Pseudohypertension

Orthostatic or Postural Hypotension (Autonomic failure)

Blood pressure during exercise and laboratory stress



Screening and diagnosis of hypertension



Clinical and laboratory investigations
Standard clinical examination (history, physical exam...).

Routine tests

Fasting plasma glucose

Serum total cholesterol, LDL-cholesterol, HDL-chol.,

Fasting serum triglycerides

Serum K, Na, Ca, Serum uric acid

Serum creatinine

Estimated creatinine clearance, or GFR (MDRD formula)

AST, ALT, CK

Haemoglobin and haematocrit

Urinalysis (dipstick test and microscopic examination)

Microalbuminuria ( UAE 30-300 mg/24h,

or albumin/creatinine ratio (0.0 -3.0 mg/mmol)

High-sensitivity C-reactive protein (HS-CRP = Marker of 

inflammation ; elevated levels – higher CV event rates)



Recommended tests /1

Electrocardiogram

Coronary Heart disease (ST depression, pathologic Q-wave)

Changes of LVH may be present. 

- Deep S waves in right precordial leads,

- tall R waves in left precordial leads 

[e.g., SV1 + (RV5 or RV6) ≥3,5 mV; 

or (RV5 or RV6) ≥25 mV] 

- R in aVL ≥ 1,1 mV

Electrocardiography substantially underestimates the 

frequency of cardiac hypertrophy compared with that 

observed with echocardiography. 



Recommended tests /2

Echocardiogram
LVH suggests chronicity of hypertension;

persons with LVH are more than twice as likely to have 

premature cardiovascular events or death

LV mass devided by Height in m powered by 2,7 

Males  > 50 g/m2,7;    Females  > 47 g/m2,7 ; 

for non-obese pts:

Left ventricle mass index g/m2  of BSA, LVMi:

in women > 95  g/m2  of BSA

in men      > 115 g/m2  of BSA

Relative wall thickness, RWT  > 0,42 

(2x posterior wall thickness/ left ventricular diameter)



Secondary Hypertension

A specific cause of blood pressure elevation can be identified

in a small proportion of adult patients with hypertension.

Is roughly in only about 5 -10% cases among  hypertensives

It is not necessary to rule out the secondary 

hypertension in every patient with hypertension 

–we do it only when we have suspicion to secondary 

form.

Suspicion for secondary forms of hypertension can be obtained 

from

- clinical history, 

- physical examination 

- routine laboratory investigations.



Secondary hypertension is suspected: 

- In patients younger than 35 years, esp. 

without family history of HT.

- in accelerated (malignant) hypertension

- signs of renal ilness (proteinuria, red cell cast,

difference in kidney size)

- hypokalemia prior diuretic therapy

- drug resistant hypertension (more than three drugs...)

- Sudden worsening of hypertension

- uncommon symptoms (paroxysmal sweeting, 

paroxysmal weakness)



Causes of secondary hypertension  /1

Renal

-Renal parenchymal disease (decresed eGF, CKD

creatinin > 133 umol/l)

- ureteral or bladder outlet obstruction  

Renovascular

- renovascular hypertension: Atherosclerotic

Fibromuscular dysplasia  

Aortic coarctaction

Endocrine

- primary aldosteronism

- hypothyroidism and hyperthyroidism

- Pheochromocytoma

- Cusing´s disease

- hyperparathyroidism



Fibromuscular dysplasia  

of right renal artery

Source: internet



Coarctation of the aorta, 

Erosions of lower edges of ribs 

by collateral arteries

Aortic coarctation-stenosis after 

branching of the left subclavian artery.

Collaterals visible on angiografy
Source: internet



Causes of secondary hypertension   /2

Other causes 

- Neurogenic forms (stress,affective illness,white-coat hyp.)

- Obstructive Sleep-apnea syndrome, 

- Gestational hypertension

- Drug –induced (steroids, NSAID, sex hormones, nasal

decongestants, antidepressants, ophthalmic solutions

cyclosporine, erythropoietin ...)

- Other agent and chemicals, street durgs, herbals...

...induced hypertension

- Alcoholism



Obstuctive sleep – apnoea (OSA)      /1

Is characterized by recurrent episodes of 

cessation of respiratory flow due to upper airway inspiratory 

collapse during sleep (obstruction of airways). 

Patient is unable to inspire air; the chest exerts respiratory 

effort. During this period decreases oxygen saturation of 

arterial blood. After 10 – 60 – 90 ! seconds patient awakens 

with the feeling of choking with loud snoring; 

It can occure up to 600 times per night a are associated with 

acute brief elevations in BP (rises steeply, up to 300/120 

mmHg);

Hypoxemia, hypercapnia, large negative intrathoracic 

pressures, arrousal from sleep, endothelial damage are 

proposed mechanisms leading to hypertension.

OSA leads to sympathetic activation; causes secondary HT.



Obstuctive sleep – apnoea (OSA) /2

Patients are somnolent during the day (risk of car accidents!), 

they report unrefreshing sleep, chocking episodes during sleep, 

witnessed apnoeas by the bed partner –indicate the susp.

Dg.: Polysomnography, pulse oxygen monitoring during sleep. 

Apnoeic -Hypopnoeic Index per hour. Normal is < 5 AHI/hour

AHI: 5-15 mild apnoea, 15-30 = moderate, > 30 severe  OSA

Treatment of OSA is associated with a reduction in blood 

pressure.

Treatment: Lifestyle modifications, weihgt loss, avoidance of 

alcohol on the evening, sleep pills.

Upper airway surgery.

Best: CPAP – Continuous Positive Airway Pressure (equipment 

increasing the expiratory air pressure throuhg the face mask 

fastened on the face of patient during the night).



Hypertension and pregnancy.

Pre-existing hypertension, preceeds pregnancy or developes before 20 

weeks of gestation, and ususally, persists for more than 6 weeks post-

partum and may be associated with proteinuria.

Gestational hypertension, develops after 20 weeks of gestation and 

usually resolves within 6 weeks post-partum.

Pre-existing hypertension plus superimposed  gestational 

hypertension with proteinuria. 

Pre-eclampsia: gestational hypertension with significant 

proteinuria (> 0,3 g / 24 or ≥30 mg/mmol ACR). It occurs more frequently 

during the first pregnancy, in multiple pregnancy, in hydatiform mole, in 

antiphospholipid syndrome, renal disease or diabetes. It is often associated 

with  with fetal growth restriction  due to placental insuficiency. 

The only treatment of pre-eclampsia is delivery. 

Antenatally unclassified hypertension. This term is used when blood 

pressure is first recorded after 20 weeks of gestation and it is unclear if HT 

was pre-existing. Reassessment 6 weeks after delivery will help to 

distinguish pre-existing from gestational. 



Most frequent forms of secondary hypertension





History taken –suspicion to secondary hypertension:

a) family history of renal disease (polycystic kidney)

b) renal disease, urinary tract infection, haematuria,

analgesic abuse (parenchymal renal disease)

c) drug/substance intake: oral contraceptives,

liquorice, carbenoxolone, nasal drops, cocaine,

amphetamines, steroids, 

non-steroidal antiinflammatory drugs, 

erythropoietin, cyclosporin

d) episodes of sweating, headache, anxiety, palpitation,

postural dizziness (phaeochromocytoma)

e) polyuria, polydipsia, episodes of muscle weakness

secondary to hypokalemia  (aldosteronism), tetany 

f) Weight gain and emotional lability in patients with 

Cushing’s syndrome 

g) Loud snoring, arousal from sleep, witnessed apneas

(Obstructive Sleep – apnea syndrome)  



Physical examination

General appearance 

Round (moon) face with plethora, truncal obesity,

Purple skin striae, easy bruishing, hirsutism, 

muscle weakness, suggest Cushing’s syndrome. 

Difference of muscular development between the upper 

extremities or betwee the upper and lower extremities 

suggests coarctation of the aorta (depends on site of Coa)

Local findings:

Chest examination also includes a search for extracardiac 

murmurs and palpable collateral vessels that may result from 

coarctation of the aorta.



Abdomen:

- Bruits due to renal arterial stenosis nearly always have a 

diastolic component or may be continuous and are best heard 

just to the right or left of the midline above umbilicus or in the 

flanks 

- Palpation for an abdominal aneurysm and for the enlarged 

kidneys of polycystic renal disease 

Vascular system:

-Palpation and auscultation of the carotid arteries, for evidence 

of stenosis or occlusion 

- Palpation of femoral pulses - If decreased and/or delayed in 

comparison with the radial pulse, the BP in the lower 

extremities should be measured 



Possible algorithm in the suspicion to secondary hypertension

1.) To rule out non-endocrine form of secondary HT

Renoparenchymal disease, 

Renovascular disese,

Sleep-apnoe syndrome

Aortic Coarctation

Neurogenic (stress, affective disorder –psychiatric ilness,

white-coat hypertension)

Drug–induced hypertension (corticosteroids, NSAIDs, 

antidepressives, cyclosporine, sex hormones, eye-drops, nasal 

drops with decongestive effect, antitussic , cocain, drugs with

anorectic effects)

Alcoholism



Possible algorithm in the suspicion to secondary hypertension:

2.) To search for endocrine etiology of hypertension 

(according to clinical picture and laboratory findings)

Hyperaldosteronism

- proving biochemical diagnosis

(i.e. hyperaldosteronism in blood)

- proving autonomic hormone production

-aldosterone is not decreased (supressed)

after saline infusion; 2 L over 4 hours).

Blood samples are taken -before the start of infusion

and after 2 and 4 hours from baseline. 

PRA is also measured -only minimal supression, 

(because PRA is already supressed by high Aldo level)     

- imaging - finding the source of hormonal

overproduction   (adenome  of adrenal gland)



Possible algorithm in the suspicion to secondary hypertension

Cushing disease, syndroma:

- Detecting - proving of biochemical diagnosis

(elevated levels of cortisol)

- proving autonomic hormone overproduction

(Cortisol, levels, excretion in urine, supression tests)

- Imaging - finding the source of hormonal overproduction



• Male sex

• Age: M> 55years, W> 65years

• Smoking                     

• Systolic and diastolic BP 

• Dyslipidaemia:

Total cholesterol> 4,9mmol/l

and/or: LDL chol> 3mmol/l

HDL chol M<1, W<1,2mmol/l

TG>1,7mmol/l

• FP Glucose 5,6 - 6,9 mmol/l

• abnormal oGTT

• Uric acid

• Obesity (BMI > 30 kg/m2

• Abdominal obesity 

(waist circ. men>102 cm, 

women > 88 cm

• Family history of premature 
CVD  (M<55 years,

W< 65 years)

• Sedentary way of life

• Psychosocial and socioeconomic 
factors

•  Heart rate > 80´

(ESH/ ESC Guidelines 2018)

Stratification of CV risk   /1

1.Risk factors



Stratification of CV risk   / 2 (HMOD)
2. Asymptomatic Hypertension-Mediated organ damage

• Hypertrophy of LV by ECG

Sokolow-Lyon>3,5 mV

R in aVL > 1,1 mV        

Cornell voltage duration          

product > 244 mV/ms 

Echocg: in non-obese: 

LVMi: M>115g/m², F > 95g/m² ; 

m > 50 g/m2,7; f > 47 g/m2,7 ; 
/height in m2,7/,

• Carotid wall thickening

IMT> 0,9mm or plaque

• Carotid-femoral pulse wave
velocity, PWV > 10m/sec

• Ankle/Brachial BP index< 0,9

• Pulse Pressure > 60 mmHg

(In older age)

• Microalbuminuria: 

30-300mg/24 h.  

or 

albumin/creatinine ratio

in morning urine:               

> 3,4 -34 mg/mmol, 

• CKD with eGFR

30 – 59 ml/min /1,73m²

•  Advanced retinopathy: 
hemorrhages, exsudates

papilloedemaESC /ESH Guidelines 2018



Atherosclerotic plaque

Source: internet



Arterial Stiffness, 

carotido-femoral pulse wave velocity (PWV)

Based on measurement of the time delay of pulse wave 

between the Carotid and Femoral arteries.

The higher velocity – the higher stiffness of Aorta

Scheme of aorta; 

Distance for 

Pulse Wave 

propagation



Stratification of CV risk   / 3

3. Established CV or renal disease 

• Cerebrovascular: Ischemic stroke, 

Cerebral haemorrhage, TIA

• Heart disease:  Myocardial infarction, CHD,

Coronary revascularization, Heart failure including HFpEF

•  Atheromatous plaque on imaging

• Peripheral artery disease

• Advanced retinopathy: Haemorrhages or exudates, 

Papilloedema

• CKD grade ≥ 4 (eGFR <30 mL/min/1.73 m2)

• Atrial fibrillation ESC/ESH Guidelines , 2018



ESC/ESH Guidelines, 2018

Cardiovascular risk stratification 



(ESC/ESH Guidelines 2018)

Documented CVD: Ischemic stroke, cerebral bleedidng, TIA

Myocardial infarction,  Angina pectoris, coronary revascularisation, 

Aoertic aeurysm, significant plak ( ˃50% stenosis), (not include IMT)

DM with target organ disease (proteinuria, hypertensia grade 3,

or hypercholesterolemia,

Severe CKD: eGF: < 30ml/min/1,73m²

A calculated 10 year SCORE ≥ 10%

Marked elevation of a single risk factor:

e.g.  Cholesterol ˃ 8 mmol/l, familial hypercholesterolemia,

or grade 3 Hypertension (BP ≥ 180/110 mmHg)

Most other people with DM (except some young people with type 1 
DM 1, without major RF, who may be  at moderate risk)

LVH Hypertensive LVH

CKD-eGF 35-59 ml/min/1,73 m2 (BSA -body surface area)

Calculated SCORE of 5-10%

Hypertension grade 2

Calculated SCORE  ≥1%  to ˂  5%

Many midle-aged people belong to this category

A calculated SCORE  ˂ 1%

10-year CV risk categories (SCORE) 



Conroy et al.: EHJ 2003;24:987 – 1003.

SCORE – Systolic COronary Risk Evaluation funded under EU BIOMED Programme

10-year risk of fatal cardiovascular event

in European population with high CV risk.



10-year risk of fatal cardiovascular event 

in European population with low CV risk.

Conroy et al.: EHJ 2003;24:987 – 1003.

SCORE – Systolic COronary Risk Evaluation funded under EU BIOMED Programme



Some principles of therapy of hypertension



The continuous relationship between blood pressure 

and CV risk means that each numerical definition 

and classification of hypertension is arbitrary...

The real threshold for hypertension should be 

considered as a moving value, taking into account 

the individual profile of overall cardiovascular risk

Treatment consideration

The aim of treatment of hypertension

is maximal long-term reduction 

of cardiovascular risk of patient.



Treatment thresholds:

High normal BP (130–139/85–89 mmHg): 

Drug treatment may be considered when CV risk is very high 

due to established CVD, especially CAD.

Low-risk grade 1 hypertension (140–159/90–99 mmHg): 

In patients with grade 1 hypertension at low–moderate-risk and 

without evidence of HMOD, BP-lowering drug treatment is 

recommended if the patient remains hypertensive after a 

period of lifestyle intervention.

Older patients:

BP-lowering drug treatment and lifestyle intervention is 

recommended in fit older patients (>65 years but not >80 years) 

when SBP is in the grade 1 range (140–159 mmHg), provided 

that treatment is well tolerated



BP treatment targets:

It is recommended that the first objective of treatment should be 

to lower BP to <140/90 mmHg in all patients and, 

if the treatment is well tolerated, treated BP values should be 

targeted to 130/80 mmHg or lower in most pts.

In patients <65 years it is recommended that SBP should be 

lowered to a BP range of 120–129 mmHg in most patients.

In patients 65- 80 years, it is recommended that

SBP should be targeted to a BP range of 130–139 mmHg.

In pts. over 80 years, SBP target range to 130–139 mmHg

is recommended for people older than 80 years, if tolerated.



DBP treatment targets:

DBP target of <80 mmHg should be considered for all

hypertensive patients, independent of the level of risk and 

comorbidities.

Diastolic BP should not be below 70 mmHg (65 mmHg)

It is recommended to initiate an antihypertensive treatment with 

a two-drug combination, preferably in a SPC (single pill 

combination). 

The exceptions are frail older patients and those at low risk and 

with grade 1 hypertension (particularly if SBP is <150 mmHg).



ESC/ESH Guidelines, 2018

When to start antihypertensive intervention / therapy?



Lifestyle changes

- Advisable also in subjects with high normal BP and additional 

risk factors to reduce the risk of hypertension.

-in all patients, including those who require drug treatment. 

-The purpose is to lower BP, to control other risk factors and to 

reduce the number of doses of antihypertensive drugs to be 

subsequently administered.

- smoking cessation

- weight reduction ( -10kg decreases BP by 5-20 mmHg)

- reduction of excessive alcohol intake

- physical exercise

- reduction of salt intake

- increase in fruit and vegetable intake and 

decrease in calories and saturated fat intake

Expert support, and reinforced periodically!



-ACE inhibitors 

-Angiotensin Receptor Blockers (ARB)

-Calcium antagonists

-Diuretics

-Beta Adrenergic Blocking drugs

-Centrally acting drugs

-Alpha-adrenoreceptor blocking drugs

-Combine alpha- and beta- adrenergic blocking drugs

Drug therapy    



Simplified scheme of possible drug combinations

ESC/ESH , 2013

Preferred combinations

Possible combinations

A combination of ACEI and ARB is not recommended!



Characteristics of patient (in whom we want to start therapy)

Age ( >55 y,  < 55 y )

Sex -woman - probabilty of pregnancy, (ACEI,sartan)

- menopause, HYE, etc...

-man

Heart rate, Height, weight (central obesity, MS) , 

BP (S,D,PP)

Activity, work, physical effort, sport, age (sexual activity)

Comorbidity DM,CHD,HF, after myocardial infarction, Stroke,

varicose veins,  leg edema (Calcium antagonists),

Astma, COPD (betablockers),

psoriasis (betablockers),

obstipation (Verapamil -Isoptin)

angioneurotic edema in history (ACEI, Sartan)

Possible drug interactions –current drug history

Family history (DM, CVD, complications)

Alergies, drug intolerance



Appropriate combination of antihypertensive drugs

- Calcium antagonist and ACE inhibitor

- Calcium antagonist and angiotensin receptor antagonist (ARB)

- Thiazide diuretic and ACE inhibitor

- Thiazide diuretic and angiotensin receptor antagonist

- Calcium antagonist and thiazide diuretic

- B-blocker and calcium antagonist:

safe combination: dihydropiridine (-amlodipine)

(not Verapamil with Betablocker!! –risk of bradycardia)



(ESH/ESC 2018)

Drug treatment strategy for uncomplicated hypertension



Drug treatment strategy for hypertension and coronary artery dis.

(ESH/ESC 2018)



(ESH/ESC 2018)

Treatment strategy for hypertension and chronic kidney disease



(ESH/ESC 2018)

Non-dihydropyridin calcium channel antagonists are forbidden

(e.g. verapamil,  diltiazem).

Drug treatment strategy for hypertension and heart failure 

with reduced systolic function (HFrEF).



(ESH/ESC 2018)

Nesmú sa používať non-dihydropyridínové 

antagonisty kalciového kanála (napr. verapamil,  diltiazem).

Treatment strategy for hypertension in different clinical settings

summary :



Resistant hypertension. 

(ESH/ESC 2018)

Nesmú sa používať non-dihydropyridínové 

antagonisty kalciového kanála (napr. verapamil,  diltiazem).



Resistant hypertension    (more than 3 drugs, full dose)

Poor adherence to therapeutic plan

Failure to modify lifestyle 

Continued intake of drugs that raise blood pressure

(liquorice, cocaine, glucocorticoids, non-steroid

antiinflammatory drugs, etc.)

Obstructive sleep apnoea

Unsuspected secondary cause

Irreversible or scarcely reversible organ damage

Volume overload due to:

inadequate diuretic therapy

progressive renal insufficiency

high sodium intake

hyperaldosteronism

Causes of spurious resistant hypertension:

Isolated office (white-coat) hypertension

Failure to use large cuff on large arm

Pseudohypertension



ACE inhibitors (Angiotensin Converting Enzyme Inhibition)

(perindopril, trandolapril,ramipril,captopril,lisinopril,quinapril)

• ACE inhibitors are well tolerated, with few side effects. 

• Especially useful in renal or renovascular hypertension, in 

diabetic patients, and in accelerated hypertension 

• Mechanism of action 

- Inhibit the Enzyme Converting Angiotensin I into angiotensin 

II, a potent vasoconstrictor 

- Retard the degradation of a potent vasodilator (bradykinin)

- Increase production of prostaglandin 

- Reduce the activity of adrenergic nervous system 

Drug therapy    /1



Drug therapy    /2

ACEI

Adverse effects 

- Nonproductive cough may develop in the course of therapy in 

up to 10% of patients. 

-Hyperkalemia, especially in patients with renal insufficiency 

Potassium supplements and potassium-sparing diuretics 

should be used cautiously with ACE inhibitors to prevent 

hyperkalemia. 

-Angioedema, an idiosyncratic reaction 

• Renal function may deteriorate as a result of ACE inhibitors in 

patients with bilateral renal artery stenosis. 

- Serum creatinine should be checked within 2 weeks of starting 

an ACE inhibitor. 



Drug therapy /3

Angiotensin Receptor Blockers (ARB´s)

• Effects similar to those of ACE inhibitors, with fewer side 

effects (specifically, they do not cause cough or angioedema) 

• Mechanism of action: 

- Competitively inhibit the binding of angiotensin II to the 

Angiotensin II AT1 receptor subtype (step beyond

ACEI)

• Usual dose range

- Irbesartan: 150–300 mg/d 

- Telmisartan 40 – 80 mg/d

- Losartan: 25-100 mg once or twice daily 

- Valsartan: 80–320 mg/d 



Drug therapy /4

Calcium-channel  blockers 

Mechanism of action 

- Modify calcium entry into cells by interacting with specific

binding sites on the α1subunit of the L-type 

voltage- dependent calcium channel 

- Cause vasodilation 

- Both diltiazem and verapamil can slow atrioventricular

conduction, but usually only the 

dihydropyridines produce reflex tachycardia. 

- Direct arteriolar vasodilators; all have negative inotropic

effects and should be used cautiously in patients

with congestive heart failure 



Drug therapy /5

Calcium-channel blockers    - Usual dose range 

Dihydropyridines (use only long-acting agents in this class) 

- Amlodipine: 2.5–10 mg/d 

- Felodipine: 2.5–10 mg/d 

- Nifedipine, long acting: 30–90 mg/d 

(Short-acting nifedipine has been reported to increase 

the incidence of acute coronary events and is not 

appropriate for managing EH). 

Nondihydropyridines

- Diltiazem, extended release: 180–300 mg/d 

- Verapamil, long acting: 120–480 mg once or twice daily 

- Verapamil: 30–120 mg 4 times daily 



Drug therapy   /6 

Diuretics 

• Should be a component of most antihypertensive regimes 

• Have been shown to reduce mortality and morbidity in long-

term trials 

• Particularly effective in elderly and African-American patients 

• Mechanism of action 

- Early effect is related to sodium diuresis and volume 

depletion. 

- A reduction in peripheral vascular resistance in the long 

term has been reported. 

• Major side effects can be minimized by using lower doses. 

- Hypokalemia 

- Hyperglycemia 

- Hyperuricemia 

- Hyperlipidemia 



Drug therapy  /7

Thiazide diuretics

• Preferred over loop diuretics because of longer duration of 

action 

• Usual dose range 

- Hydrochlorothiazide: 12.5–50 mg/d 

- Chlorthalidone: 12.5–25 mg/d 

- Indapamide: 1.25–2.5 mg/d 

- Metolazone: 2.5–5 mg/d 

Loop diuretics

• More potent than thiazides when GFR <25 mL/min 

• Usual dose range :

Furosemide: 20–80 mg bid 



Drug therapy      /8 

Potassium-sparing diuretics 

• Can also be given along with thiazide diuretics to minimize 

renal potassium loss 

- A major disadvantage is that they can produce hyperkalemia, 

particularly in patients with impaired renal function. 

- Usual dose range 

Amiloride: 5–10 mg once or twice daily 

Triamterene: 50–100 mg once or twice daily 

Verospiron 25-100 mg per day



Drug therapy /9

β Blockers 

Reduce morbidity and mortality in long term trials. 

Mechanism of action 

- Block sympathetic effects on the heart 

- Block the adrenergic nerve–mediated release of renin

from the renal juxtaglomerular cells 

- bisoprolol, nebivolol, metoprolol

- Labetalol and carvedilol exert both α- and β-adrenergic

blocking actions, so they act by reducing systemic

vascular resistance. 

- Useful in conjunction with: 

Vasodilators, which tend to evoke a reflex increase in

heart rate  Diuretics, which can result in an elevation of 

circulating renin activity 

- Particularly effective in young hypertensive patients 

with "hyperkinetic" circulation 



Drug therapy /10

β Blockers 

Relative contraindications 

• Bronchospasm 

- Cardioselective β-blocking agents ( β1 blockers, e.g., 

metoprolol, atenolol) may be superior to nonselective β 

blockers in patients with bronchospasm. 

• Decompensated congestive heart failure 

• Atrioventricular block and bradycardia 

• "Brittle" insulin-dependent diabetes 



Other antihypertensive medications 

(These agents are not first-line therapy); they are most often 

used in severe hypertension refractory to other therapies. 

Centrally acting Imidazoline agonists: rilmenidine, moxonidin

Centrally acting α agonists

-Stimulate α2 receptors in the vasomotor centers of the brain, 

reducing sympathetic outflow and arterial pressure,decrease in 

cardiac output and heart rate usually occurs. 

Clonidine and methyldopa. 

α-Adrenergic receptor blockers: selectively block postsynaptic 

α receptors.  Prazosin, terazosin, and doxazosin

Vasodilators : direct relaxation of vascular smooth muscle

Hydralazine , Minoxidil



Thank You for Your attention


