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HYPERTENSION - EPIDEMIOLOGY

IN THE USA — 29,6% prevalence of hypertension
° 2007-2010, data CDC
o Controlled only in 45% of patients

I | 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%)

I : Significant and still not fully resolved
epidemiological problem!



HYPERTENSION - EPIDEMIOLOGY

In Tarkiye — 31,2% of hypertension prevalence

nature > journal of human hypertension > review articles > article

Review Article | Published: 18 January 2021

Profile of hypertension in Turkey: from prevalence to patient
awareness and compliance with therapy, and a focus on reasons
of increase in hypertension among youths

Burak Pamukcu &

Journal of Human Hypertension 36, 437-444 (2022)

829 Accesses | 4 Citations | Metrics

Significant and still not fully resolved
epidemiological problem!




HYPERTENSION - EPIDEMIOLOGY

“MOALATUNET
alaal) | SAUDI

igdl) | MEDICAL
¥ i:pl | JOURNAL

Home Content Info for About Us More

Systematic Review | Systematic Review

8 Overview of hypertension in Saudi Arabia
A systematic review and meta-analysis

Sulaiman A. Alshammari, Abdullah S. Alshammari, Hotoon S. Alshammari and Shaik S. Ahamed
Saudi Medical Journal October 2023, 44 (10) 951-964; DOI: https://doi.org/10.15537/smj.2023.44.10.20230178

IN SAUDI ARABIA
° 22,66% hypertension prevalence

° 34,97% of patients treated

L Significant and still not fully resolved
epidemiological problem!



HYPERTENSION - EPIDEMIOLOGY

e
o/

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.B-adrenolytics (B-blockers)

Antiarrythmic

e B-adrenolytics (B-blockers)
e Propafenone, amiodarone
e Other drugs (lignocaine, chinidine)

Antithrombotic drugs

Drugs directly acting on the heart and coronary vessels

e Statins
e Nitrates
e Metabolic drugs (trimetazidine)

Special drugs

e Mavacanten, tafamidis



PATOMECHANISMS OF DISEASES

Heart failure
Hypertension
Cardiomyopathies

Increased Increased
afterload preload

Direct action
on heart

Sympathetic nervous system




PATOMECHANISMS OF DISEASES

2 Triggers (cellular) Triggered arrhythmias (focal)
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Altered Ca-handling
- DADs
Large scar
Substrate (multicellular)
: —
croreentry + excitable gap

Arrhythmias
(tachyarrythmias)

Something more than normal action potential
and normal conduction




PATOMECHANISMS OF DISEASES

Chronic coronary

. syndrome
(o @] @ ® L 0 .T“: @) m:]me ° °
e e e—— (also peripheral arteries
disease

Carotid artery stenosis)

LDL-C - foam cells - atherosclerotic plaque



PATOMECHANISMS OF DISEASES

Ry

\ |/ - Pulmonary embolism




PATOMECHANISMS OF DISEASES

5 Hypertrophic cardiomyopathy

HCM
(hypertrophic
cardiomyopathy)

GENETIC FACTORS - CARDIOMYOCYTES
ENLARGEMENT



PATOMECHANISMS OF DISEASES AND DRUG TARGETS

Heart failure
Hypertension
Cardiomyopathies

Increased Increased
afterload preload

Direct action
on heart

inhibitors . o -
| B-adrenolytics

Sympathetic nervous system <




THE IDEA OF ,,HEART RELIEVERS”

Structural remodeling and

progression of the disease Clinical symptoms of the

Index event (e.g. myocardial
(role of RAAS, sympathetic heart failure

system)

infarction)

Increase of preload
and afterload

/
ACE-1 / ARB, B- /w

adrenolytics, MRA




THE IDEA OF ,,HEART RELIEVERS”

Optimal peripheral
| tissues oxygenation

Damaging factor
(index event)

Clinical
symptoms

® | Moment of clinical symptoms appearance || Compensatory mechanisms* l Cardiac functional defects

Kowara M, Grabowski M, Przewlekta niewydolnos¢ 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



ACE-INHIBITORS/ARB

JTPR
ACE or AT-1 JAngll
blockade activity Vheart
hypertrophy




ACE-INHIBITORS/ARB

ACE-INHIBITORS

* benazepril

® captopril

* enalapril

* enalaprilat
e fosinopril
e lisinopril

* moexipril

¢ quinapril

® ramipril

=

ARB

Short-time Can be used

acting drug

' valsartan ?‘
. candesartan
. irbesartan Especially in

« | telmisartan [, patients with
olmesartan hypertension

/ Widely used
: and CAD

* perinodopri

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.




B-ADRENOLYTICS

e ,Beta” receptors for adrenaline and noradrenaline
e Localization — heart (beta-1), arteries, bronchi (beta-2)

« LHR

ACt iVity * | BP (after a period of time)

* Non-specific: propranolol

E Xa m I e S e With a blockin properties - carvedilol
e Specific: B1 agonists — bisoprolol, metoprolol, atenolol, esmolol, betaxolol




: A closer look at thiazide diuretics
Na-K

i

DIURETICS

— Geonular (efks: secrete Rumin info the AA Juxtogheervlor
: Mocele Densa: seases decrease in [No(I]J  Apporotes
m-—-mv-htww‘ b G Thiazidic Hydrochlorothiazide
- Thi eics 5 o
ety diuretics Na-Cl cotransporter
(orbonic Anhydrose || <) Quee/c>
Acetazolomide - 5
Renal Tubulor Acidesis - -

Epithedial Na Cotransporter (ENoC)
K+ sparing Diareics” .
e Syndrome Furosemide

Loop MECHANISM:
diuretics preload decrease

+Desmopressin

*K-sparing: SEAT
Spircociodons } Ndesterons
Eplerencoe Anfogonists
Amiloride Direct ENa(
Triamterzne Inhibitors n

Dsmetic Dioretis « »i
(Maonnitel isosarbide)

Spironolactone

E NEPHRON

B Eprelenone




Ca-blockers - CCB

Dihydropyridines: mechanism — peripheral CaL channels blockade
o Nitrendipine
> Amlodipine

3 o) Y
Calcium Channel Blockers

CCB block calcium entry, thuz heartz' contraction iz not az forceful,
relax blood veszsels, reduce heart rate and lower blood pressure.

C e S
o Lacidipine t
|

° Lercanidipine

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




PATOMECHANISMS OF DISEASES AND DRUG
TARGETS

Arrhythmias
(tachyarrythmias)
- SVE, SVT |
-VE, VT
- AF

Something more than normal action potential
and normal conduction Antiarrhytmic drugs

Target — ion channels (amiodarone,
(propafenone — sodium, amiodarone propafenone)

— potassium)



Class |: block Na* channels
la (quinidine, procainamide,
disopyramide) (1-10s)
Ib (lignocaine) (<1s)
Ic (flecainide) (>10s)

Class ll: R-adrenoceptor antagonists
(atenolol, sotalol)

Class lll: prolong action potential and
prolong refractory period
(amiodarone, dofetilide, sotalol)

Class IV: Ca?* channel antagonists Additional message
(verapamil, diltiazem) - B-adrenolytlcs and

NDHP-CCB are also

GOAL — arrythmia abrogation and antiarrhytmic
mainenance of sinus rrythm.




Table 8

Anti-arrhythmic drugs (acute and chronic treatment)

Anti-arrhythmic drug

Amiodarone

Adenosine

Ajmaline

Beta-blocker

Propranclol (Non-
selective 12 blocker)

Disopyramide

Flecainide

Isoproterenol

Lidocaine

Effects on ECG

Decreases sinus node frequency,
. a
prolongs QT interval

Transitory AV block

Prolongs QRS duration and QT
interval®

Decreases sinus node frequency,
prelongs PR interval, shortens QT
interval

See beta-blocker

Increases sinus node frequency
and prolongs PR interval, QRS
duration, and QT interval”

Prolongs PR interval, QRS
duration, and QT interval”

Increases sinus node frequency,
shortens QT interval

Mo significant effects

Indications
(specific indication)

PVC, VT, VF

Regular wide complex tachycardia
of unknown crigin (outflow tract VT)

VT
(unmasking BrS ECG)

PVC, VT
(LQTS, CPVT)

PVC, VT
(electrical storm, LQTS, CPVT)

PVC, VT

PVC, VT N
(unmasking BrS ECG )

(Electrical storm in BrS, idiopathic
VF, and ERS, TdP, beta-blocker
overdose; acquired LQTS)

(VT/VF associated with ACS)

Oral dose per day
(i.v. dose)

200-400 mg
Loading dose: 600-1200 mg/24 h 8-10
days.

(Loading dose: 5 mg/kg in 20 min-2 h, 2~
3timesin 24 h, then 600-1200 mg/24 h
8-10days)

No oral use
(6-18 mg bolus)

No oral use

(1 mg/kg over 5-10 min

(maximum dose 100 mg) or 1 mg/kg at 10
mg/min)

Various
(various)

80-320 mg
(160 mg/24 h)

250-750 mg

200-400 mg
(1-2 mg/kg over 10 min)

No oral use

(0.5-10 pg/min)

No oral use
(50-200 mg belus, then 2-4 mg/min)

Side effects

Cardiac:

Bradycardia, TdP (infrequent)

Extracardiac:

Photosensitivity, corneal deposits, hypothyroidism,
hyperthyroidism, pulmonary toxicity, hepatotoxicity,
polyneuropathy, skin discoloration

Chest pain, flushing, bronchoconstriction

Cardiac:

VF (rare in suspected BrS), occasional TdP, negative
inotrope

Extracardiac:

Cholestatic jaundice, headache, nausea,
thrombocytopenia

Cardiac:

Bradycardia, AV block, hypotension, negative inotrope
Extracardiac:

Fatigue, bronchospasm, sexual disturbances, depression,
cold extremities

See beta-blocker

Cardiac:

Negative inotrope, AV block, pro-arrhythmia (MVT,
occasional TdP)

Extracardiac:

Anticholinergic effects

Cardiac:

Pro-arrhythmia (MVT, occasional TdP), negative inotrope,
sinus bradycardia, AV block, 1:1 AV conduction during
flutter

Extracardiac:

Central nervous system effects (e.g. drowsiness, diplopia,
headache)

Cardiac:

Sinus tachycardia, vasodilation
Extracardiac:

Headache, sweating, tremor

Cardiac:

Sinoatrial arrest

Extracardiac:

Central nervous system effects (e.g. drowsiness,
dizziness)

Contraindications, precautions, other considerations

Precautions:

Sinus node dysfunction, severe AV conduction disturbances,
hyperthyroidism

Other considerations:

Can be used in patients with heart failure. Increases the risk of myopathy
when used with statins

Contraindications:
Severe asthma, pre-excited AF
Other considerations:

Antagonist: theophylline

Contraindications:
BrS ECG type |, QT prolengation

Contraindications:
Severe sinus node dysfunction, severe AV conduction disturbances,
decompensated heart failure, coronary vasospasm, severe asthma, BrS

Contraindications:
See beta-blocker

Contraindications:

Severe sinus node dysfunction, severe AV conduction disturbances, severt
intraventricular conduction disturbances, prior MI, significant SHD,
hypotension

Other considerations:

Reduces LV outflow tract obstruction and symptoms in HCM

Contraindications:

Prior MI, significant SHD, BrS, severe sinus node dysfunction, severe AV or
intraventricular conduction disturbances, inherited LQTS (other than
LQTS3), severe kidney disease (CrCl <35 mL/min/1.73 m"}

Other considerations:

Discontinue if QRS widening >25% or bundle branch block

Contraindications:

ACS, LQTS

Other considerations:

Short plasma half time (2 min)

Precautions:

Reduced dose with reduced liver blood flow (e.g. shock, B-blockade, seve
heart failure)

Other considerations:

Mere effective with high potassium level. Few haemodynamic side effects




Mexiletine

Procainamide

Propafenone

Quinidine

Ranolazine

Sotalol

Verapamil

No significant effects

Prolongs PR interval, QRS

duration, and QTintervaI:

Prolongs PR interval, QRS
duration, and QTinterva|=

Increases sinus node frequency
and prolongs PR interval, QRS
duration, and QTintelvaIn

Decreases sinus node frequency,
prolongs QT interval®

Decreases sinus node frequency,
. a
prolongs QT interval

Prolongs PRinterval

PYC,VT
(LQT3)

PVC, VT

(VF*, Brs, SQTS)

VT
(LQTS3)

(LV fascicular tachycardia)

600-1200 mg
Loading dose: 400 mg initially followed
by 600 mgin the first 24 h

(100 mg bolus, can be repeated after 5
min if no effect, max 500-750 mg [max
50 mg/min]. Then, 2-6 mg/min)

450-300 mg

600-1600 mg
Loading dose: Start 200 mg every 3 h until
effect, max. 3 ginfirst24 h

750-2000 mg

160-640 mg
(0.5-1.5 mg/kg in 10 min. If necessary,
can be repeated after 6 h)

120-480 mg
(5-10 mg in slow bolus. If necessary, can
be repeated in 30 min)

Cardiac:

Sinus bradycardia in sinus node dysfunction,
hypotension

Extracardiac:

Central nervous system effects (e.g. tremor, dysarthria,
dizziness), gastrointestinal complaints

Cardiac:

Sinus bradycardia, hypotension, TdP

Extracardiac:

Rash, myalgia, vasculitis, systemic lupus, agranulocytosis

Cardiac:

Sinus bradycardia, AV block, negative inotrope, pro-
arrhythmia (MVT, occasional TdP)

Extracardiac:

Gastrointestinal disturbances, headache, dry mouth

Cardiac:

Hypotension, Tde

Extracardiac:

Gastrointestinal disturbances, auditory and visual
disturbances, confusion, leukopenia, haemalytic
anaemia, thrombocytopenia, anaphylaxis

Cardiac:

Sinus bradycardia, hypotension

Extracardiac:

Dizziness, nausea, constipation, gastrointestinal
disturbance, headache, rash

See beta-blockers, Tde (>29% of patients, close
monitoring of QT interval and CrCl)

Cardioc:
Sinus bradycardia in sinus node dysfunction, AV block,

negative inotrope, hypotension

Extrocardiac:

Gastrointestinal disturbances, peripheral oedema,
flushing

Contraindications:
Sinus node dysfunction, severe AV conduction disturbances, severe heart
failure

Contraindications:

Severe sinus node dysfunction, severe AV conduction disturbances, severe
intraventricular conduction disturbances, severe LV dysfunction
hypotension, Brs

Contraindications:

Prior MI, significant SHD, BrS, severe sinus node dysfunction, severe AV or
intraventricular conduction disturbances, LQTS, significant renal or liver
disease

Other considerations:

Discontinue if QRS widening >25% or bundle branch block

Contraindications:
Severe sinus node dysfunction, severe AV or intraventricular conduction
disturbances, previous MI, significant SHD, hypotension, LQTS

Contraindications:

Severe sinus node dysfunction, severe heart failure, LQTS (other than
LQTS3)

Precoutions:

Concomitant treatments associated with QT interval prolongation

Contraindications:

Severe sinus node dysfunction, severe AV conduction disturbances, severe
heart failure with reduced LVEF, significant LVH, CrCl <30 ml/min, caronary
vasospasm, LQTS

Precautions:

Concomitant treatments associated with QT interval prolongation,
hypokalaemia

Other considerations:

Potassium channel blocker effects require higher dose than beta-blocker

R

Contraindications:
Heart failure with reduced LVEF, severe sinus node dysfunction, and severe
AV conduction disturbances, VT of unknown origin, ACS, WPW syndrome
Other considerations:

Increase the risk of myopathy when used with statins




PATOMECHANISMS OF DISEASES

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

Chronic coronary
syndrome

Carotid artery stenosis)

LDL-C lowering drugs (statins,

LDL-C - foam cells - atherosclerotic plaque ezetimibe, PCSK9)




STATINS

Statin Drug Mechanism of Action ‘

Acetyl CoA

N

HMG CoA

//—— STATINS

>
Mevalonate
/ Vitamin D
Farnesyl Pyrophosphate Estrogen
Progesterone
/ \ Testosterone
Coenzyme Q10 Cholesterol Cortisol
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e
HMG-CioA PITAVASTATIN

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

Antiplatelet drugs
» Acute coronary syndrome

- Pulmonary embolism

Anticoagulant drugs



ANTIPLATELETS

ASA

e COX inhibitor

P,Y,, inhibitors

e Clopidogrel
e Prasugrel
e Ticagrelor THE MOST IMPORTANT
GOAL - platelet inhibition
o
Cangrelor during acute coronary
syndrome




ANTICOAGULANTS

Target: plasma coagulation factors

Divided on:

° Heparin and derivates
(i.v. or s.c.)

° Oral anticoagulants

Used in:
o STEMI
NSTE-ACS
Pulmonary embolism
Atrial fibrillation/atrial flutter
Other (e.g. ventricle thrombus)

o

o

o

o

EFFECT — prevention from
thrombus growth and
promotion of thrombus
decrease (when
anticoagulats are applied,
proces of fibrinolysis gain
an advantage over
coagulation)

UFH

enoxaparin
dalteparin
nadroparin

fondaparinux

Heparin and Oral
derivates anticoagulants

VKA (warfin,
acenocumarol)

dabigatran
rivaroxaban
apixaban

edoxaban



ANTICOAGULANTS —
ACTIO

N

MECHANISM OF

Contact activation

Tissue factor
(intrinsic) pathway

(extrinsic) pathway

Clotting factors

S G

Thrombin
(Factor Ila)

Antithrombin

€ ©

Factor Xa Antithrombin

Inhibition of thrombin
by unfractionated heparin

Inhibition of factor Xa
by unfractionated heparin

2T @

2o

E

&

Inhibition of factor Xa
by LMW heparin
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Inhibition of factor Xa
by fondaparinux




PATOMECHANISMS OF DISEASES

orta 3 .- Cardifm?ocyte =N H C M
—— B (hypertrophic
e ) cardiomyopathy)
t Mavacanten — direct myosin

inhibitor

GENETIC FACTORS -> CARDIOMYOCYTES
ENLARGEMENT



	Slajd 1: CARDIOVASCULAR PHARMACOTHERAPY
	Slajd 2: HYPERTENSION - EPIDEMIOLOGY
	Slajd 3: HYPERTENSION - EPIDEMIOLOGY
	Slajd 4: HYPERTENSION - EPIDEMIOLOGY
	Slajd 5: HYPERTENSION - EPIDEMIOLOGY
	Slajd 6: HYPERTENSION - EPIDEMIOLOGY
	Slajd 7: CONCLUSION FROM EPIDEMIOLOGIC DATA ON HYPERTENSION
	Slajd 8: THE PRINCIPAL GROUPS OF DRUGS
	Slajd 9: PATOMECHANISMS OF DISEASES 
	Slajd 10: PATOMECHANISMS OF DISEASES 
	Slajd 11: PATOMECHANISMS OF DISEASES 
	Slajd 12: PATOMECHANISMS OF DISEASES 
	Slajd 13: PATOMECHANISMS OF DISEASES 
	Slajd 14: PATOMECHANISMS OF DISEASES AND DRUG TARGETS 
	Slajd 15: THE IDEA OF „HEART RELIEVERS”
	Slajd 16: THE IDEA OF „HEART RELIEVERS”
	Slajd 17: ACE-INHIBITORS/ARB
	Slajd 18: ACE-INHIBITORS/ARB
	Slajd 19: β-ADRENOLYTICS
	Slajd 20: DIURETICS
	Slajd 21: Ca-blockers - CCB
	Slajd 22: PATOMECHANISMS OF DISEASES AND DRUG TARGETS 
	Slajd 23
	Slajd 24
	Slajd 25
	Slajd 26: PATOMECHANISMS OF DISEASES 
	Slajd 27: STATINS
	Slajd 28: NITRATES
	Slajd 29: PATOMECHANISMS OF DISEASES AND DRUG TARGETS 
	Slajd 30: ANTIPLATELETS
	Slajd 31: ANTICOAGULANTS
	Slajd 32: ANTICOAGULANTS – MECHANISM OF ACTION
	Slajd 33: PATOMECHANISMS OF DISEASES 

