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HYPERTENSION - EPIDEMIOLOGY

IN THE USA – 29,6% prevalence of hypertension
◦ 2007-2010, data CDC

◦ Controlled only in 45% of patients

Significant and still not fully resolved
epidemiological problem!



HYPERTENSION - EPIDEMIOLOGY

IN INDIA – 29.8% (Anhala R et. al., Journal of 
Hypertension 2014), more frequent in urban areas
(approx. 33%) 

Significant and still not fully resolved
epidemiological problem!



HYPERTENSION - EPIDEMIOLOGY

In Türkiye – 31,2% of hypertension prevalence

Significant and still not fully resolved
epidemiological problem!



HYPERTENSION - EPIDEMIOLOGY

IN SAUDI ARABIA 
◦ 22,66% hypertension prevalence

◦ 34,97% of patients treated

Significant and still not fully resolved
epidemiological problem!



HYPERTENSION - EPIDEMIOLOGY

IN JAPAN
◦ Prevalence: 40-60%

◦ Uncontrolled in more than 40%

[Hisamatsu T, Nature, 2021]. 

Significant and still not fully resolved
epidemiological problem!



CONCLUSION FROM EPIDEMIOLOGIC
DATA ON HYPERTENSION

Hypertension is a significant epidemiological
problem! It leads to acute coronary syndrome and heart failure. 

Therefore it should be properly cured



THE PRINCIPAL GROUPS OF DRUGS
Heart and vessels „relievers” – biophysical mechanism

1.ACE-inhibitors/ARB

2.MRA 

3.Diuretics

4.Ca-blockers

5.β-adrenolytics (β-blockers)

Antiarrythmic

•β-adrenolytics (β-blockers)

•Propafenone, amiodarone

•Other drugs (lignocaine, chinidine)

Antithrombotic drugs

Drugs directly acting on the heart and coronary vessels

•Statins

•Nitrates

•Metabolic drugs (trimetazidine)

Special drugs

•Mavacanten, tafamidis



PATOMECHANISMS OF DISEASES 

Increased
afterload

Increased
preload

Heart failure
Hypertension

Cardiomyopathies

1

Sympathetic nervous system

Direct action
on heart



PATOMECHANISMS OF DISEASES 

Arrhythmias
(tachyarrythmias)

2

Something more than normal action potential
and normal conduction



PATOMECHANISMS OF DISEASES 

Chronic coronary
syndrome

(also peripheral arteries
disease

Carotid artery stenosis)

3

LDL-C → foam cells → atherosclerotic plaque



PATOMECHANISMS OF DISEASES 

Acute coronary syndrome

4

Pulmonary embolism

COAGULATION, THROMBUS FORMATION



PATOMECHANISMS OF DISEASES 

HCM 
(hypertrophic

cardiomyopathy)

5

GENETIC FACTORS → CARDIOMYOCYTES 
ENLARGEMENT



PATOMECHANISMS OF DISEASES AND DRUG TARGETS 

Increased
afterload

Increased
preload

Heart failure
Hypertension

Cardiomyopathies

1

Sympathetic nervous system

Direct action
on heart

Diuretics

β-adrenolytics

RAAS 
inhibitors



THE IDEA OF „HEART RELIEVERS”

Index event (e.g. myocardial
infarction)

Structural remodeling and 
progression of the disease
(role of RAAS, sympathetic

system)

Clinical symptoms of the 
heart failure

Increase of preload
and afterload

ACE-I / ARB, β-
adrenolytics, MRA



THE IDEA OF „HEART RELIEVERS”

Kowara M, Grabowski M, Przewlekła niewydolność serca – przyczyny, rozpoznanie i leczenie, 
Kardiologia po Dyplomie, Czerwiec 2018

Conception: Comensatory mechanisms (sympathetic system,  RAAS*) force
the heart to increase its performance, which deepens the damage

*RAAS – renin-angiotensin-aldosteron system, sympathetic system

Damaging factor
(index event)

Moment of clinical symptoms appearance Compensatory mechanisms* Cardiac functional defects

Clinical
symptoms

Optimal peripheral
tissues oxygenation



ACE-INHIBITORS/ARB

ACE or AT-1 
blockade

↓AngII
activity

↓TPR

↓heart
hypertrophy



ACE-INHIBITORS/ARB

• It’s considered that ACE-I are preferable over
sartans (sartans are indicated in case of ACE-I 
intolerance), but it’s not a mistake when sartans
are used instead of ACE-I.  

Widely used

Short-time
acting drug

Can be used
in CHF

Especially in 
patients with 
hypertension
and CAD



β-ADRENOLYTICS
•„Beta” receptors for adrenaline and noradrenaline

•Localization – heart (beta-1), arteries, bronchi (beta-2)Target
•↓HR

•↓BP (after a period of time)Activity
•Non-specific: propranolol

•With α blockin properties - carvedilol

•Specific: β1 agonists – bisoprolol, metoprolol, atenolol, esmolol, betaxololExamples



DIURETICS

Thiazidic
diuretics

Hydrochlorothiazide

Na-Cl cotransporter

Loop
diuretics

Furosemide

MRA
Spironolactone

Eprelenone

MECHANISM: 
preload decrease



Ca-blockers - CCB
Dihydropyridines:  mechanism – peripheral CaL channels blockade

◦ Nitrendipine

◦ Amlodipine

◦ Lacidipine

◦ Lercanidipine

Non-dihydropyridines: 
verapamil, diltiazem –
selective for myocardium
→ AV conduction



PATOMECHANISMS OF DISEASES AND DRUG 
TARGETS 

Arrhythmias
(tachyarrythmias)

- SVE, SVT
- VE, VT

- AF

2

Something more than normal action potential
and normal conduction Antiarrhytmic drugs

(amiodarone, 
propafenone)

Target – ion channels
(propafenone – sodium, amiodarone

– potassium)



GOAL – arrythmia abrogation and 
mainenance of sinus rrythm. 

Additional message
– β-adrenolytics and 
NDHP-CCB are also

antiarrhytmic







PATOMECHANISMS OF DISEASES 

Chronic coronary
syndrome

(also peripheral arteries
disease

Carotid artery stenosis)

3

LDL-C → foam cells → atherosclerotic plaque
LDL-C lowering drugs (statins, 

ezetimibe, PCSK9)

Direct action on coronary vessels
(nitrates, ranolazin, nicorandil)



STATINS

EFFECT – total cholesterol and especially LDL lowering, targeting a risk factor of cardiovascular events



NITRATES

• Mechanism – direct relaxation – NO donor → cGMP → relaxation
• Direct activity upon coronary vessels
• Action upon veins rather than arteries

• RESULT – increase of blood and oxygen supply

• Short-acting nitroglycerine (for ACS patients), long-lasting
(isosorbite) for chronic coronary syndrome patients.



PATOMECHANISMS OF DISEASES AND DRUG TARGETS 

Acute coronary syndrome

4

Pulmonary embolism

COAGULATION, THROMBUS FORMATION

Antiplatelet drugs

Anticoagulant drugs



ANTIPLATELETS

ASA

• COX inhibitor

P2Y12 inhibitors

• Clopidogrel

• Prasugrel

• Ticagrelor

• Cangrelor

THE MOST IMPORTANT 
GOAL – platelet inhibition

during acute coronary
syndrome



ANTICOAGULANTS
Target: plasma coagulation factors

Divided on:
◦ Heparin and derivates

(i.v. or s.c.)

◦ Oral anticoagulants

Used in: 
◦ STEMI

◦ NSTE-ACS

◦ Pulmonary embolism

◦ Atrial fibrillation/atrial flutter

◦ Other (e.g. ventricle thrombus)

Heparin and 
derivates

Oral
anticoagulants

UFH VKA (warfin, 
acenocumarol)

enoxaparin dabigatran

dalteparin rivaroxaban

nadroparin apixaban

fondaparinux edoxaban

EFFECT – prevention from 
thrombus growth and 

promotion of thrombus 
decrease (when

anticoagulats are applied,
proces of fibrinolysis gain

an advantage over
coagulation)



ANTICOAGULANTS – MECHANISM OF 
ACTION

dabigatran



PATOMECHANISMS OF DISEASES 

HCM 
(hypertrophic

cardiomyopathy)

5

GENETIC FACTORS → CARDIOMYOCYTES 
ENLARGEMENT

Mavacanten – direct myosin
inhibitor
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