
Treatment of Ischaemic Heart Disease 
/Coronary Artery Disease/



    

Group of diseases with the presence of myocardial ischemia, which 

occurs on the basis of the pathological process in the coronary 

vessels.  

• Organic - atherosclerosis (95%), thrombus, arteritis.. 

• Functional - coronary spasm  or combined 

 

Reducing the flow in coronary arteries>>> ischemia 



Ischaemic Heart Disese is part of 

 
 

Together with… 
 

- Hypertenzion 
- Chronic Hearth Failure 
- Dysrhytmia 

 

  
  
  
  



Risk Risk factorsfactors  
 gendergender  
 Smoking statusSmoking status  
 Cholesterol levelCholesterol level  
 SystolicSystolic  bloodblood  pressurepressure  

RISK STRATIFICATION RISK STRATIFICATION ofof  
CARCIOVASCULARS CARCIOVASCULARS 
DISEASEDISEASE  

StrategyStrategy  and type and type ofof  
pharmacotherapypharmacotherapy  



 

InhibitionInhibition  ofof  RAASRAAS  

InhibitonInhibiton  ofof  sympatheticsympathetic  systemsystem**  

IncreaseIncrease  ofof  diuresisdiuresis//natriuresisnatriuresis  

ACE inhibitors (ACEi) 
AT1 receptor antagonists  (sartans) 
Renin inhibitors 
Natriuretic peptides  

Antagonization of  β +/- α receptors    

Diuretics 

*Activation durig acute phase (NA, dobutamin) 



VasodilatationVasodilatation    

Ca-channel blockers (CCB) 
Activation of pottasium-channel (AA--KKATPATP) 
Nitrates and NO donors 
Periferal vasoprotective drugs 
Inhibitors of phosphodiesterase-5 (PDE-5) 

↑↑myocardialmyocardial  contractioncontraction    

Ca senzitizers 
Inhibitors of phosphodiesterasis-3 (PDE-3) 
Cardiac glycosides 
 

CoordinationCoordination  ofof  cardiaccardiac  rhytmrhytm  

Antidysrhytmics 

DrugsDrugs  withwith  positive positive effecteffect  on on vascularvascular  endotheliumendothelium  

Vazoprotectives 



Risk factors: 
• Should not be influenced - age, gender, family history 
• Should be influenced - hypertension, hyperlipoproteinaemia, 

smoking, stress, obesity, physical inactivity, dietary habits 

  



Unstable 
angina  

Acute myocardial 
infarction 

Sudden death 

CLASSIFICATIONCLASSIFICATION  

 Angina pectoris Silent 
ischaemia 

Syndrom X Dysrhytmias 

Exertional AP Mixed AP Variant AP 



 

• Most frequent clinical manifestations of IHD  
caused by the myocardial ischemia, in which the 
patient has chest pain (stenocardia). 

•   Imbalance between myocardial oxygen supply 
and demand 

•   Anti-anginal drugs act indirectly by smooth 
muscle relaxation of coronary artery  and reducing 
cardiac work  

 

  



 
 

Classification of severity: 
 
I.    stenocardia provoked by extraordinary exertion  
II.  stenocardia provoked more than usual exertion 
III. stenocardia provoked by regular exertion  
stenocardia 
IV. stenocardia provoked by minimal exertion or at 
rest  



TherapyTherapy  ofof  IschaemicIschaemic  HeartHeart  DiseseDisese::  
 NonNon--pharmacologicalpharmacological  
  lifelife--style, smoking, diet…style, smoking, diet…  

 PharmacologicalPharmacological  

  

 AcuteAcute  InterventionIntervention  
  PTCA /PCIPTCA /PCI  

PTCA = PTCA = Percutaneous transluminal coronary angioplasty   
PCI = PCI = Percutaneous coronary intervention (angioplasty with stent) 

DRUG_ELUTING STENTSDRUG_ELUTING STENTS  
cytostatics (tacrolimus, sirolimus, 
paclitaxel…) slowly releases a drug to 
block cell proliferation 



1.1. StoppingStopping  oror  slowingslowing  progressprogress  ofof  atherogenesisatherogenesis    

    LIPIDLIPID--LOWERING DRUGSLOWERING DRUGS  
                                        CompenzationCompenzation  ofof  DM DM   ANTIDIABETICSANTIDIABETICS  

  

2.2. ProventionProvention  ofof  vascularvascular  thrombusthrombus  occlusionocclusion    

          ANTIPLATELET DRUGSANTIPLATELET DRUGS  

Obesity as Obesity as diseasedisease    ANTIANTI--OBESITY DRUGSOBESITY DRUGS  



3.3. ImprovementImprovement  ofof  coronarycoronary  bloodblood  flowflow    

DrugsDrugs  thatthat  improveimprove  improveimprove  perfusionperfusion  ofof  thethe  
myocardiummyocardium  

 1. NITRATES and NO 1. NITRATES and NO donorsdonors  
  2. 2. CALCIUM CHANNEL BLOCKERS CALCIUM CHANNEL BLOCKERS --  dihydropyridinesdihydropyridines    
  PottasiumPottasium--channelchannel  activationactivation  

 3. BETA3. BETA--BLOCKERSBLOCKERS  
  2. CCB 2. CCB --nonnon--dihydropyridinesdihydropyridines  
  4. 4. IVABRADIN (IIVABRADIN (I  f f ))  

4.4. ReducingReducing  thethe  
metabolicmetabolic  demanddemand  

  ((slowslow  thethe  heartheart))  



VASODILATOR DRUGS 

Play a major role in the treatment of cardiovascular 
diseases (able to relax vascular smooth muscle) 



VASODILATION VASODILATION shouldshould  bebe  achievedachieved  by:by:  
  

A.A. Plasma Plasma membranemembrane  voltagevoltage--dependentdependent  calciumcalcium  channelchannel  

 CalciumCalcium  antagonistsantagonists    CCBCCB  

 ActivationActivation  ofof    ATPATP--sensitive sensitive pottasiumpottasium  channelchannel    AA--KKATPATP  

B.B. IncreasingIncreasing  cellularcellular  concentrationconcentration  ofof  cAMPcAMP//cGMPcGMP    

 NitricNitric  oxide oxide increaseincrease    nitratesnitrates  and NO and NO donorsdonors  

 InhibitionInhibition  ofof  phosphodiesterasephosphodiesterase--5 5   PDEPDE--5 5 inhibitorsinhibitors  

C.C. IncreaseIncrease  cytoplasmiccytoplasmic  cycliccyclic  nucleotidesnucleotides    prostacyclinesprostacyclines  

D.D. BlocadeBlocade  ofof  endothelinendothelin  systemsystem  

   inhibitioninhibition  ofof  endothelinendothelin  rcprcp. ET. ETAA  a ETa ETB B   antagonistsantagonists  ofof  

endothelinendothelin  rcprcp..            



 CALCIUM Channel Blockers (CCB)/ 
CALCIUM Antagonists /                                                             
CALCIUM Entry Blockers 



•• CaCa2+2+  channelchannel  blockersblockers/ Ca/ Ca2+ 2+ antagonists/ CaCa2+ 2+ entry 
blockers/ works by blocking voltage-gated calcium 
channels type L in cardiac muscle and blood vessels.  

  
    

sinoatrial node (SA) and atriventricular node (AV) – CaCa2+2+ initiates 
action potentials  controlling cardiac rate and rhythm  

↓ intracellular calcium leading to ↓ cardiac contractility 

In blood vessels ↓ vascular smooth muscle and therefore ↑ 
vasodilation. Vasodilation decreases total peripheral resistance 

  
  
  
  

http://en.wikipedia.org/wiki/Cardiac_muscle
http://en.wikipedia.org/wiki/Blood_vessel


Mechanism of Action 
- block cellular entry of Ca2+ through voltagevoltage--gatedgated  LL--type type 
channelschannels 

VazodilatationVazodilatation 

 periferal resistence 
decreased 

VascularVascular  SmoothSmooth  MuscleMuscle  
((generalisedgeneralised  arterialarterial//arteriolararteriolar  
dilatationdilatation, , coronarycoronary  vasodilatationvasodilatation))  
((biliarybiliary, , urinaryurinary  tracttract, uterus , uterus ––  lessless  
importantimportant  therapeuticallytherapeutically  ))  

CardiacCardiac  actionaction  
(SA, AV (SA, AV nodesnodes))  

 

negative inotropic, 
chronotropic and 
dromotropic effects 
 

„„selectivityselectivity“ “ ofof  CCBCCB  



DIHYDROPYRIDINES  

NON-DIHYDROPYRIDINES 

 Greater effect on vascular smooth muscle and coronary vessels 
than on the hearth  

 Preferentially effects the heart (AV block and cardiac slowing 
by their actions on conducting tissue, but causes reflex 
tachycardia) 

Classification Classification 

 accoring to half life… 

CCB CCB 

= relativelyrelatively  cardioselectivecardioselective 

= relatively smooth muscle selective  



 Short half-life  

 NIFEDIPIN   

 immediatelly causes vazodilatation  reflex tachycardia 

 Long half-life  

 AMLODIPIN, LACIDIPIN 
 Highly vasoselective 

CCB CCB 

 Intermediatte half-life  

 FELODIPIN 

 NITRENDIPIN, LERKANIDIPIN      

DIHYDROPYRIDINES 

SR drug form 



INDICATIONINDICATION  INDICATIONINDICATION  
 Hypertenzion (monotherapy or combination)   

CONTRAINDICATIONCONTRAINDICATION  CONTRAINDICATIONCONTRAINDICATION  
 Cardiogenic shock, acute hearth failure 

CCB CCB DIHYDROPYRIDINES 

ADVERSE EFFECTS ADVERSE EFFECTS 
 Dose-dependent perimaleolar oedema  flushes, gingival 

hyperplasia (dose-dependent). 

Conventional drug forms  
Headache, flushes, palpitation, hyponsension, rexlef 
tachycardia 



CCB CCB 
NON-DIHYDROPYRIDINES 

DILTIAZEM, VERAPAMIL  
SA a AV nodes:  
 
 negative chronotropic  action potential in SA node 

 negative dromotropic effect  rate of conduction 

 negative batmotropic effect  irritability 

 negative inotropic effect        force of contraction 

 
(SR – slow  release forms) 

ANTIDYSRHYTMI
CS IV. class 
(Vaughan/Williams)   



 Treatment and prophylaxy of supraventricular 
tachyarhytmias 

 Treatment of preeclampsia (verapamil) 

 SA blocade, AV-blocade type 2.a 3.   
 bradycardia (↓ 50 beats/min) 

 Non-compensated heart failure with ↓ systolic function 
 Gravidity (exemption for life-threatening condition – eclampsia) 

CCB CCB 

INDICATIONINDICATION  INDICATIONINDICATION  

CONTRAINDICATIONCONTRAINDICATION  CONTRAINDICATIONCONTRAINDICATION  

NON-DIHYDROPYRIDINES 



ADVERSE EFFECTS ADVERSE EFFECTS 

 Negative inotropia - bradykardia 

 obstipation (smooth muscle GI) (VERAPAMIL)  

CCB CCB 
NON-DIHYDROPYRIDINES 



PHARMACOKINETICS PHARMACOKINETICS 

RISK OF DRUG 
INTERACTION 

 High protein binding 

 Variable bioavailability (0-30%) 

 Variabile half-life 

 cytochrom P450  involved -  inhibitors CYP3A4 and substrate of   

P-gp 

DILTIAZEM, VERAPAMIL  
  ↑plazmatic concentration of 

statins 

Phenobarbital, fenytoin, karbamazepin  decrese plasmatic level of verapamil 
and diltiazem 

CCB CCB 

– VERAPAMIL, DILTIAZEM  

VERAPAMIL + digoxin  
  renal excretion decreased 



 POTTASIUM-CHANNEL ACTIVATORS (A-KATP) 

MINOXIDIL, NIKORANDIL  currently not available in CZ 

 
Opening of   KATP leads to ↑ sarcoplasmatic pottasium draslíku membrane 
hyperpolarisation  ativation of CaL decreased 
 
I: patients who remain symptomatic despite optimal management 



Organic Nitrates 



MECHANISM OF ACTION 
Metabolised to nitric oxide  – stimulation of  guanylyl cyclase  
incerasing formation of cGMP  ↓ intracellular calcium  
 SmoothSmooth  musclemuscle  relaxationrelaxation  

  
NO NO donorsdonors  
 

NitratesNitrates  
Enzymatic step – reaction with tissue sulfhydryl (-SH) groups 
- S-nitrosothiol and NO release 

Depletion of free SH-groups  
 tolerancetolerance  ((withwith  longerlonger--
actingacting  drugsdrugs)) 

Should be administered 
with prolonged effect 



Nitrates 

Nitroglycerin was synthesized by the chemist Ascanio Sobrer in 1847 

Nitroglycerin is converted to nitric oxide – NO - identical to the 
'endothelium-derived relaxing factor' (EDRF)  

 

 LOCAL: the direct effect on coronary artery tone  - dilation of 
coronary arteries 

 

 SYSTEMIC:  venorelaxation – consequent reduction in central 
venous pressure – reduce preload 

 

 Relaxation of larger muscular arteries – reduce afterload 



 GLYCERYL TRINITRATE GLYCERYL TRINITRATE   
(Nitroglycerin(Nitroglycerin®) ®)   

    tt1/21/2  3 3 minutesminutes  
  risk risk ofof  tachyfylaxistachyfylaxis  / / repeatedrepeated  admin.admin.  

 ISOSORBID DINITRATE ISOSORBID DINITRATE (ISDN)(ISDN)    

  activeactive  metabolite ISMN metabolite ISMN withwith  longerlonger  tt1/21/2 

Drugs Short-acting 

ADMINISTRATION 
SUBLINGUAL / i.v. / INHALATION 
Short – acting (15-30 min) 

UnstableUnstable  angina angina i.vi.v..  

INDICATION 

TreatmentTreatment  ofof  
stenokardiasstenokardias  
((sublingualsublingual)) 

(i.v. infusion, higher 

doses lead to 

hypotension)  

Acute heart failure, HT 

crisis, aortal aneurysm  



 ISOSORBID 5ISOSORBID 5--MONONITRÁT MONONITRÁT (ISMN) (ISMN) 

(t1/2 5 hod.) metabolised more slowly 

 Taken twice a day for prophylaxy – 

morning and lunch, nitrate-free period 

to avoid tolerance  

 MOLSIDOMIN MOLSIDOMIN   
    

    

DRUGS Long-acting 

Prophylaxy of 

Stable angina 

INDICATION 

ADMINISTRATION 
Orally swallowed, SR formulation 



 Concomitant administration of PDE-V inhibitors  
(sildenafil,…) 

CONTRAINDICATION 

 headache  
 Ortostatic hypotension 
 Tachycardia 
 Flush 
 Long-acting nitrates – tolerance, short-acting 

tachyphylaxis   

ADVERSE EFFECTS 
Usually well tolerated 



VASODILATATORS… 

 Inhibitors of phosphodiesterase-5 (PDE-5-inhibitors) 

 Endothelin-1 receptor antagonists 
  
 Syntetic analogs of prostacyclins  



 Inhibitors of phosphodiesterase-5 (PDE-5-
inhibitors) 

MECHANISM OF ACTION 
 

Specifically inhibit isoform 5 of cGMP-dependent 
phosphodiesterase in in the corpus cavernosum  increased levels 
of cGMP, producing smooth muscle relaxation in the corpus 
cavernosum and allowing inflow of blood 
 
CONTRAINDICATION  
 Arterial and orthostatic hypotension 
 Aortal stenosis 
 Hypertrofic cardiomyopathy 
 Retinitis pigmentosa 
 Retinopathy 



DRUGS 
Liší se rychlostí nástupu účinku a jeho délkou 
 
 
Onset 1 hod;   effect 4-6 hours     

SILDENAFIL   
VARDENAFIL 
 
Onset 2 hod; effect 24-48 hours  

TADALAFIL    
 
 

Onset 30 min; effect 12-24 hours 

AVANAFIL 

PulmonaryPulmonary  
hypertensionhypertension  

ErectileErectile  
dysfunctiondysfunction  

BHPBHP  

PulmonaryPulmonary  
hypertensionhypertension  

INDICATION 



ADVERSE EFFECTS 
 headache, flush, dyspepsia, nasal congestion 
 Mild or moderate transient difference in colour discrimination 

(blue/green) 
 priapism 
 

 
RARE: Vasodilatation and hypotension,  
dysrhytmia and heart failure 

SILDENAFIL A 
VARDENAFIL inhibit 
partly also PDE 6 
involved in 
phototransduction 
cascade in retina 

Drug interactions ! 
nitrates or another drugs ↑cGMP 



 Endothelin-1 receptor antagonists 

INDICATION       Pulmonary hypertension 

MECHANISM OF ACTION 
Block binding of endothelin-1 to ETA a  ETB – pulmonary arthery pressure 
decreased 

DRUGS 
BOSENTAN - competitive non-selective antagonist of  rcp  ETA i  ETB  

AMBRISENTAN -selective antagonist of  receptoru  ETA   

Teratogenic. 

ADVERSE EFFECTS 
Hepatotoxicity (FDA requires monthly monitoring of liver function 
tests), anaemia (hematocrit) 



 Syntetic analogs of prostacyclins 

MECHANISM OF ACTIONMECHANISM OF ACTION  
IncreaseIncrease  cycliccyclic  nucleotidesnucleotides  by by increasingincreasing  adenylyladenylyl  cyclasecyclase  aktivity aktivity ––  directlydirectly  
actingacting  vasodilatatorsvasodilatators  

INDICATION   
Pulmonary hypertension 

EPOPROSTENOL: only i.v. infusion, t1/2 3-5 min.  

ILOPROST: t1/2 20-25 min.  

i.v., peroral or inhalation 

TREPROSTINIL: s.c. nebo i.v. infusion 

DRUGS  

ProstacyclinsProstacyclins    = = 
prostaglandinesprostaglandines  PGIPGI22  



3.3. ImprovementImprovement  ofof  coronarycoronary  bloodblood  flowflow    

DrugsDrugs  thatthat  improveimprove  improveimprove  perfusionperfusion  ofof  thethe  
myocardiummyocardium  

 NITRATES and NO NITRATES and NO donorsdonors  
  CALCIUM CHANNEL BLOCKERS CALCIUM CHANNEL BLOCKERS --  dihydropyridinesdihydropyridines                          
    PottasiumPottasium--channelchannel  activationactivation  

 BBETABLOKÁTORYETABLOKÁTORY  
  BKKBKK--nonnon--dihydropyridinydihydropyridiny  
  BRADINYBRADINY  

4.4. ReducingReducing  thethe  
metabolicmetabolic  demanddemand  

  ((slowslow  thethe  heartheart))  



Β antagonists Β-adrenoceptor antagonists 
  (beta-blockers, β sympatolytics) 



Reverzible antagonization of adrenergic β  receptors 
(antagonists of endogenous katecholamins) 
 

Competitive antagonists (intrinsic activity = 0) or  
 
Partial agonists (ISA - intrinsic sympathomimetic activity)   
 
 

MECHANISM OF ACTION 

Non- selective 
cardioselective 



CardiovascularCardiovascular  effectseffects  ofof  BBBB  
oo AntihypertensiveAntihypertensive  actionaction  
    reducingreducing  sympatheticsympathetic  activityactivity, , decreaseddecreased  heartheart  raterate, , reductionreduction  
in in cardiaccardiac  output, output, reductionreduction  ofof  renin renin releaserelease  
    

oo MyocardialMyocardial  actionaction  
  negative negative chronotropicchronotropic  (HR), (HR), inotropicinotropic  ((contractilitycontractility)  )  
  dromotropicdromotropic  (vedení vzruchu) a (vedení vzruchu) a bathmotropicbathmotropic  (excitability)(excitability)  

oo CardioprotectiveCardioprotective  effectseffects  
  --  antiischaemicantiischaemic  ((decreaseddecreased  heartheart  raterate, , reductionreduction  in in cardiaccardiac  

output output   decreaseddecreased  myocardialmyocardial  oxygen oxygen consumptionconsumption))  
  --  antidysrhythmicantidysrhythmic  (II. (II. classclass) )   betterbetter  coronarycoronary  flowflow  



AntagonisationAntagonisation  ofof  endogenous katecholamins 
((throughthrough  ββ  rcprcp.).)  
 bronchoconstrictionbronchoconstriction    
 reductionreduction  ofof  renin renin releaserelease    
 metabolicmetabolic  effectseffects  (↓(↓glycogenolysisglycogenolysis, , lipolysislipolysis))  
 AntiglaucomaticAntiglaucomatic  effecteffect  

  

Long term use of β blockers  hypersensitization , 

receptor up-regulation   REBOUND FENOMEN 



oo SelectivitySelectivity  (non(non--selectiveselective  x x cardioselectivecardioselective))  

oo PartialPartial  agonisticagonistic  aytivityaytivity    ( ( withwith  ISA x ISA x withouwithou  ISA)ISA)  

oo CombinedCombined  effecteffect  ((antagonisationantagonisation  ofof  αα  --receptor, receptor, 
direct direct vasodilatationvasodilatation))  

CLASSIFICATION  CLASSIFICATION  
o lipophylic 
o hydrophylic 

ISA - β1 rcp.  increase the heart rate at rest, 
but reduce during exercise 



Lipophylic  
 High resorption from GI 
 High first pass efect and protein-binding 
 Longer t1/2  
 Central effects (cross HEB) 

 CYP2D6CYP2D6  metabolization 

PHARMACOKINETICPHARMACOKINETIC  PHARMACOKINETICPHARMACOKINETIC  

 Genetic polymorphism  AUC AUC 
differencedifference  1010--30x30x  

 DrugDrug  interactioninteraction  withwith  CYP2D6 CYP2D6 inhibitorsinhibitors    

Depends on lipophylity/hydrophylity  

METOPROLOL 
Preferably SR 
form 



Hydrophylic  
 Decreased resorption 
 Don´t cross HEB 
 ↓  t1/2  
 Renal excretion – glomerulalglomerulal  filtrationfiltration  

PHARMACOKINETICPHARMACOKINETIC  PHARMACOKINETICPHARMACOKINETIC  

Depends on lipophylity/hydrophylity  

Variable half-life …2-10 min (esmolol - hydrophylic);  
30-50 hod (nebivolol- lipophylic)  

!  Renal insuficiency  



Metabolised to an active metabolite 
that potentiates the L/NO pathway - 
vasodilatation 

  sotalol    hydrophilic 

timolol   hydrophilic 

Antiglaucomatic drug 

ISA + karteolol 
 

NON_SELECTIVENON_SELECTIVE    NON_SELECTIVENON_SELECTIVE  
ββ1 1 + β+ β22  receptorsreceptors  

atenolol      hydrophilic 

betaxolol    hydrophilic (less) 

bisoprolol  hydrophilic (less) 

metoprolol   lipophylic   

esmolol         hydrophilic 

t1/2 = 2-10 min 

 ISA + 
 

acebutolol   hydrophilic 

celiprolol  hydrophilic 
ISA na β2-rp VAZODILATATION                 

Combined nebivolol  lipophylic  t1/2= 

30-50 hours 
 

CARDIOCARDIOSELEKTIVESELEKTIVE    CARDIOCARDIOSELEKTIVESELEKTIVE  
ββ11    selectiveselective  

1)  „1. 1)  „1. generationgeneration“  “    1)  „1. 1)  „1. generationgeneration“  “    DrugsDrugs    DrugsDrugs    



CARVEDILOL    - lipophylic                  

LABETALOL   - hydrophylic 

  

 Selective antagonist of αα11--rprp     vazodilatation 
 Non-selective antagonist of ββ--receptorsreceptors    
 Reduction of renin release - ↓ RAAS 
 Antioxidative effect 
 INDICATIONINDICATION: : hypertensionhypertension, , chronicchronic  cardiaccardiac  failurefailure  

 Selective antagonist of αα11--rprp     vazodilatation 
 Non-selective antagonist of ββ--receptorsreceptors    
   PPartial agonist (ISA) of ββ22--rprp  
 INDICATIONINDICATION: : hypertensionhypertension  in in pregnancypregnancy, , i.vi.v. severe . severe hypertensionhypertension  

crisiscrisis  

2) Betablockers with combined activity  
  ((alphaalpha  and beta and beta antagonistsantagonists))  
2) Betablockers with combined activity  
  ((alphaalpha  and beta and beta antagonistsantagonists))  

 „2. generation“    



MAIN INDICATIONMAIN INDICATION  MAIN INDICATIONMAIN INDICATION  



MAIN INDICATIONMAIN INDICATION  MAIN INDICATIONMAIN INDICATION  
4. Hearth Failure  
 sympato-adrenergic hyperactivation decreased, antidysrhytmic effect 

  BISOPROLOL, METOPROLOL (SR), KARVEDILOL,  NEBIVOLOL 
   
     only in well-compensated patients because of negative 
inotropic effect ! 
 
5. Therapy and prophylaxy of dysrhytmias (II. class) 
 supraventricular dysrhytmias, atrial fibrilation or flutter 



 ThyrotoxicosisThyrotoxicosis  
 Severe Severe infantileinfantile  haemangiomahaemangioma  
 BenignBenign  essentialessential  tremortremor  
 AnxietyAnxiety    to to controlcontrol  symptomssymptoms                                                                  

((palpitationpalpitation, , treamortreamor…)…)  

 GlaucomaGlaucoma    
        e.ge.g. . TimololTimolol  eyeeye  dropsdrops 

 
!! Up to 80 % eye drops should be absorbed  - systemic 
effect -  bradycardia and bronchospasm ! 

OTHER USES:OTHER USES:  OTHER USES:OTHER USES:  



ADVERSE EFFECTS ADVERSE EFFECTS 
NonNon--selectiveselective  BB BB (through β2-rcp). 
 

 BRONCONSTRICTION   relative KI: pacients with 
AB/CHOPN  (…cardioselective nebivolol) 

 COLD EXTREMITIES 
 ERECTILE DYSFUNCTION 
 HYPOGLYCAEMIA 
 FATIGUE, INSOMNIA 

 CARDIOVASCULAR 
  hypotension 
 bradykardia 
 AV-blocades  



CONTRAINDICATION  CONTRAINDICATION    CONTRAINDICATION  CONTRAINDICATION    

 HearthHearth  failurefailure  ((exceptionexception  wellwell--compenatedcompenated  HF, HF, lowlow  dosesdoses))  

 SA a AV SA a AV blocadesblocades  (II. and III. (II. and III. gradesgrades))  
 HypotensionHypotension  
 BradycardiaBradycardia  (<50 (<50 beatsbeats/min) /min)   

RELATIVE CONTRAINDICATIONRELATIVE CONTRAINDICATION  RELATIVE CONTRAINDICATIONRELATIVE CONTRAINDICATION  

 Astma Astma bronchialebronchiale    
 COPDCOPD  
 Diabetes Diabetes mellitusmellitus    
 DepressionDepression  
 ErectileErectile  dysfunctiondysfunction  



 Bradines  Bradines 



MECHANISM OF ACTION 
Selective inhibition the pacemaker If  in SA node   slowing the 

heart rate  allowing more time for blood to flow to the 

myocardium (only negative chronotropic effect) 
 

DRUG 
IVABRADIN 
 

INDICATION 
 Symptomatic treatment of myocardial ischaemia in patients 

with AP / chronic heart failure NYHA II-IV 
 in adults unable to tolerate or with a contra-indication to the 

use of beta-blockers  or in combination with beta-blockers in 
patients inadequately controlled with an optimal beta-
blocker 




