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WhatWhat isis „„coronarycoronary arteryartery diseasedisease““ ? ? 

(1)(1)

• Defined with ischemia
– Inbalance between oxygen demand and blood

oxygen supply

• Major energy metabolic pathway 
– β-oxidation of fatty acids



WhatWhat isis „„coronarycoronary arteryartery diseasedisease““ ? ? 

(2)(2)



•• ACUTE CORONARY SYNDROMEACUTE CORONARY SYNDROME

–– MYOCARDIAL INFARCTION (STEMI, NSTEMI)MYOCARDIAL INFARCTION (STEMI, NSTEMI)

• HIGH CARDIOMARKERS

• CORONARY VESSEL STENOSIS

• HIGH RISK OF CORONARY NECROSIS AND LATER 

COMPLICATIONS



•• ACUTE CORONARY SYNDROMEACUTE CORONARY SYNDROME

–– UNSTABLE ANGINAUNSTABLE ANGINA

– SPASM OF CORONARY ARTERY

– CO-INCIDENCE OF CORONARY ATHEROSCLEROSIS 

AND CALCIFICATIONS

– LOW DYNAMICS OF CARDIOMARKERS



WhatWhat areare thethe goalsgoals ofof treatmenttreatment ??

• Improve the quality of life

• Improve patient prognosis

• Methods

– Stop or slow down progress of atherosclerosis

– Improve flow of ischaemic myocardium

– Prevention of vascular thrombosis



TherapyTherapy ofof CADCAD

• Non-pharmacological

– Lifestyle changes

• Pharmacological

– Drug therapy

• Interventional procedures



• THROMBOLYSIS – indication ? 

• CABG – surgical revascularization

•• dPCIdPCI –– directdirect percutaneouspercutaneous coronarycoronary

interventionintervention –– developement of novel 
antitrombotic therapy

• Succesful treatment of CAD is coupled with
high quality antitrombotic therapy

InterventionalInterventional proceduresprocedures in CAD in CAD 

treatmenttreatment



ThrombolysisThrombolysis in CAD in CAD treatmenttreatment

• Streptokinase

– Polypeptide (n=415) isolated from β-hemolytic

Streptococcus

– Antigenic potential

– Administration coupled with antibody production



ThrombolysisThrombolysis in CAD in CAD treatmenttreatment

• Alteplase

– Recombinant tPa (tissue plasmin activator)

– Without antigen potential

– 10 mg bolus, 90 mg i.v. infusion

– Less effective than PTCA



ThrombolysisThrombolysis in CAD in CAD treatmenttreatment

Cossum P.A., Baughman R.A.: Pharmacokinetics and metabolism of cardiovascular therapeutic proteins.



Thrombolysis indication

– Alteplase (ACTILYSE)

– Dubious prognosis

– Unavailability of CathLAB within 2 hrs of

symptoms occur

THROMBOLYTIC TREATMENT  OF CAD IS THROMBOLYTIC TREATMENT  OF CAD IS 

OBSOLETE !OBSOLETE !



PercutaneousPercutaneous transluminaltransluminal coronarycoronary

angioplasticangioplastic (PTCA)(PTCA)



ACS-stem intervention



PercutaneousPercutaneous transluminaltransluminal

coronarycoronary angioplasticangioplastic (PTCA)(PTCA)

• Interventional method determines

– Duration of antiplatelet therapy (3-12 months)

• Too short

– risk of stent thrombosis

• Too long

– risk of bleeding and side effects



dPCIdPCI determinesdetermines therapeutictherapeutic strategystrategy (1)(1)

•• BAREBARE--METAL STENT (BMS)METAL STENT (BMS)



dPCIdPCI determinesdetermines therapeutictherapeutic strategystrategy (2)(2)

•• DRUGDRUG--ELUTING STENT (DES)ELUTING STENT (DES)



dPCIdPCI determinesdetermines therapeutictherapeutic strategystrategy (3)(3)

•• CORONARY SCAFFOLDCORONARY SCAFFOLD



WhatWhat kindkind ofof medicationmedication isis

requiredrequired ? (1)? (1)

•• antithromboticantithrombotic agentsagents ––dualdual antiplateletantiplatelet

therapytherapy (DAPT)(DAPT)

• β-blockers

• ACE – inhibitors (ARB)

• hypolipidemics



ACUTE PHASE TREATMENTACUTE PHASE TREATMENT

– HEPARIN BOLUS 70 – 100 IU/KG 

– ANTITROMBIN III SUBSTITUTION NOT REQUIRED

– EXCLUSIVELLY I.V. !!!!

– HEPARIN ACCELERATES PROTEOLYTIC REACTION 

OF ANTITROMBIN III 1000x

– Administration of opiates to reduce stenocardial

pain



DAPT DAPT –– mechanismmechanism ofof actionaction

• COX inhibition

– Aspirin (acetylsalicylic acid)

• ADP receptor inhibition

– Clopidogrel

– Prasugrel

– Ticagrelor

• Drug resistance – risk of stent thrombosis



AspirinAspirin –– mechanismmechanism ofof actionaction

Valentin Fuster, and Joseph M. Sweeny Circulation. 2011;123:768-778



Selected outcomes in secondary 

prevention trials of aspirin by sex

Valentin Fuster, and Joseph M. Sweeny Circulation. 2011;123:768-778



AspirinAspirin –– sideside effectseffects and and risksrisks

• GI tract toxicity; Nephrotoxicity

• Aspirin triggered encefalopathy (Reye

syndrome)

• Aspirin-induced bronchospasm

• Hypersensitivity and allergy

• Primary and secondary prevention

• What dose ? 



ClopidogrelClopidogrel

• Irreversibile inhibition of ADP-mediated

platelet aggregation (P2Y12 receptor)

• Loading dose 300 – 600 mg

• Maintenance dose 75 mg

• 30 % of patients are resistant to clopidogrel

based DAPT





ClopidogrelClopidogrel (2)(2)

• Prodrug – necessary activation via

– p450 CYP 2C19 cytochromeoxidase

• Resistance to Clopidogrel-based DAPT

– Pharmacological interactions

– Genetic predisposition



ClopidogrelClopidogrel –– contraindicationscontraindications, , 

adverseadverse effectseffects

• Severe hepatic insuficiency

• Active pathological bleeding (peptic ulcer

bleeding, intracranial bleeding)

• Epistaxis, GIT bleeding, diarhea, 

trombocytopaenia, increased bleeding



DAPT DAPT resistanceresistance and and therapytherapy

failurefailure

• Genetic predisposition

– Slow metabolizers p450 CYP 2C19

– Fast metabolizers p450 CYP 2C19

• MULTIPLATE method



DAPT DAPT resistanceresistance and and therapytherapy

failurefailure (2)(2)

• Pharmacological resistance

– Pharmacokinetic drug interactions

– SSRI (fluoxetin, fluvoxamine, paroxetine), 

anticonvulsives (carbamazepine, felbamate, 

topiramate), PPI (omeprazol)

• Therapy failure leads to stentstent thrombosisthrombosis !!

• Discontinuation of interfering drug or ...



ADPADP--inhibitorinhibitor pharmacodynamicpharmacodynamic

drugdrug interactioninteraction

• NSAID use with DAPT leads to increase of

bleeding complications

– Epistaxis

– CNS bleeding

– GIT bleeding

• Avoid prescribing NSAID with DAPT !



PRASUGRELPRASUGREL

– High ADP-receptor afinity

– Necessary conversion from prodrug to active 

metabolite 

– Irreversibile inhibition of P2YP2Y12 12 ADPADP--receptorreceptor

– Onset of action : 30 MINUTES

– Loading and maintenance dose

EFIENT; LILLYEFIENT; LILLY



PRASUGREL PRASUGREL -- dosingdosing

• Patients weight below 60 kg

• Elderly population ( 75 years and older)

– Dose reduction to ½

– Bleeding complications



PRASUGREL PRASUGREL -- restrictionsrestrictions

• Drug interactions (?)

– NSAID, inducers and inhibitors of hepatic turn-

over

• So far, none clinically relevant FK interactions

(p450 CYP 2C19 level)

•• SurgicalSurgical proceduresprocedures andand discontinuationdiscontinuation ofof

DAPT DAPT basedbased on on prasugrelprasugrel





TRITONTRITON--TIMI TIMI 38 TRIAL 38 TRIAL -- EFFICACYEFFICACY

Wiviott S.D., et al.: Prasugrel versus Clopidogrel in Patients with Acute Coronary Syndromes; N Engl J Med 2007;357:2001-15.



Wiviott S.D., et al.: Prasugrel versus Clopidogrel in Patients with Acute Coronary Syndromes; N Engl J Med 2007;357:2001-15.



TRITONTRITON--TIMI 38 TRIAL TIMI 38 TRIAL –– SAFETY SAFETY 



TICAGRELORTICAGRELOR

– Direct reversibile inhibitor of ADP-mediated

platelet aggregation (inhibition of P2Y12 –ADP 

receptor)

– Native substance and metabolite are 

equipotent inhibitors

–– BRILIQUE; ASTRA ZENECABRILIQUE; ASTRA ZENECA



TICAGRELORTICAGRELOR

– Onset of action within 1,5 hrs

– ↓ risk of major bleeding

– ↓ risk of stent thrombosis

– ↑ Adenosin mediated coronary vasodilatation

– No effect on incidence of stroke vs clopidogrel

Wittfeldt A. Et al.: Ticagrelor enhances Adenosine-induced coronary vasodilatatory responses in humans; J Am Soc Cardiol; 2013: 61;7





PLATO PLATO TRIALTRIAL --primaryprimary
endpointsendpoints

Wallentin L. et al.: Ticagrelor versus Clopidogrel in patients with acute coronary syndromes; N Eng J Med; 2009: 351;11



PLATO PLATO STUDY STUDY –– primaryprimary
endpointsendpoints (2)(2)

Wallentin L. et al.: Ticagrelor versus Clopidogrel in patients with acute coronary syndromes; N Eng J Med; 2009: 351;11



PLATO PLATO STUDY STUDY -- safetysafety

Wallentin L. et al.: Ticagrelor versus Clopidogrel in patients with acute coronary syndromes; N Eng J Med; 2009: 351;11



ADPADP--inhibitor inhibitor comparisoncomparison

Angiolillo D.J. et al.: Optimizing platelet inhibition in Clopidogrel poor metabolizers; JACC: CardiovascularIntervention; 2011:4



WhatWhat kindkind ofof medicationmedication isis

requiredrequired ??

• antithrombotic agents –dual antiplatelet

therapy (DAPT)

•• ββ--blockersblockers

• ACE – inhibitors (ARB)

• hypolipidemics



ββ--blockersblockers

• competitive antagonists of β-adrenoreceptors

–– MyocardiumMyocardium

–– KidneysKidneys

–– BrainBrain

–– LiverLiver

–– BronchiBronchi



ββ--blockersblockers (2)(2)

• clinical implications

– Decrease myocardium oxygen consumption

– Decrease heart rate and increase flow

– Prophylaxis of angina

– Prevention of ischaemia-induced arrhytmias



ββ--blockersblockers (3)(3)

• Non-selective – timolol, pindolol, propranolol

•• ββ11--selective selective –– metoptololmetoptolol, , bisoprololbisoprolol, , 

betaxololbetaxolol, , nebivololnebivolol ((withoutwithout ISA)ISA)

•• ββ11--selective selective –– acebutololacebutolol ((withwith ISA)ISA)

•• CombinedCombined -- carvedilolcarvedilol



ISA ISA –– intristicintristic sympatomimeticsympatomimetic

activityactivity

• Ability of β-blocker to act as partial agonist on 

β-receptor (acebutolol) and still act as an

antagonist to epinephrin and norepinephrin

in case of increased catecholamine activity



ISA ISA –– intristicintristic sympatomimeticsympatomimetic

activityactivity (2)(2)

• Result

– Effect simillar to endogenous stimuli (EPI,NOR to 

β-receptor)

– Depends on current state of sympaticus

activation



ISA ISA –– intristicintristic sympatomimeticsympatomimetic

activityactivity (3)(3)

• Potential of benefit

– Reducing vessel resistance in peripheral

circulation

– Reducing risk of resting bradycardia

– Reducing risk of blood lipids imbalance



ββ--blockersblockers (4)(4)

• Adverse effects

– Evocation of bronchospasm

– Bradycardia

– Hypoglycaemia

– Fatigue

• Contraindications

– AV block (2,3), asthma bronchiale, hypotension, 



WhatWhat kindkind ofof medicationmedication isis

requiredrequired ??

• antithrombotic agents –dual antiplatelet

therapy (DAPT)

•• ββ--blockersblockers

•• ACE ACE –– inhibitorsinhibitors

• hypolipidemics



RAAS RAAS systemsystem and and myocardialmyocardial

infarctioninfarction –– drugdrug targetstargets

Atlas S.A.:2007



Angiontensin-Converting Enzyme

(kininase II) Inhibitors – basic

properties

Brown N.J., Vaughan D.E. 1998



WhatWhat kindkind ofof medicationmedication isis

requiredrequired ??

• antithrombotic agents –dual antiplatelet

therapy (DAPT)

•• ββ--blockersblockers

• ACE – inhibitors

•• hypolipidemicshypolipidemics



HypolipidemicHypolipidemic therapytherapy in CADin CAD

•• HMGHMG--CoACoA--reductasereductase inhibitorsinhibitors ((statinsstatins))

– Fluvastatin

– Simvastatin (4S; HPS)

– Atorvastatin (MIRACL, ALLIANCE – high dose)

– Rosuvastatin (JUPITER)

• Drug interactions on hepatic metabolism !



HypolipidemicHypolipidemic therapytherapy in CADin CAD

HigherHigher dosedose –– betterbetter treatmenttreatment outcomeoutcome



HypolipidemicHypolipidemic therapytherapy in CAD in CAD ––

mechanismmechanism ofof actionaction



HypolipidemicHypolipidemic therapytherapy in CAD in CAD ––

pleiotropicpleiotropic potentialpotential ofof statinsstatins

• Improvement of endotelial function

• Antioxidant and antiinflamnatory properties

• Stabilization of atherosclerotic plaques

• Antitrombotic and neo-angiogenetic activity



HypolipidemicHypolipidemic therapytherapy in CAD in CAD ––

sideside effectseffects

• Muscle pain and muscle dyscomfort

• In rare cases rhabdomyolysis

• Hepatotoxicity

• Allergic reaction

• Glucose intolerance

• Neurologic side effects (headache, vertigo, ...)



HypolipidemicHypolipidemic therapytherapy in CADin CAD



HypolipidemicHypolipidemic therapytherapy in CAD in CAD ––

alternativealternative treatmenttreatment

• Fibrates – fenofibrát, klofibrát

– Elevated FFA, lowering VLDL particles

• Inhibitors NPC1L1-protein – Ezetimib

– Fixed dose with statin (simvastatin)

• Inhibitors proteinkinase SK-9 – Evolocumab

– In clinical trials for cardiovascular prevention



• Thank you for your attention

• milan.juhas@fnusa.cz


