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AKUTNI KORONARNI SYNDROM
ICHS
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CO JE CIELOM ZDELENIA ?

CO JETO, ICHS A AKS“ ?
POSTUP A HLAVNE PRINCIPY LIECBY

BENEFITY A POTENCIALNE RIZIKA
FARMAKOTERAPIE

KAZUISTICKE PRIKLADY




Formy ischemickej choroby srdca

« AKUTNE FORMY
— AKUTNY KORONARNY SYNDROM
— NESTABILNA ANGINA PECTORIS
— NAHLA SRDCOVA SMRT

e CHRONICKE
— ICHS ASYMPTOMATICKA
— STAV PO IM



e AKUTNY KORONARNY SYNDROM

— INFARKT MYOKARDU (STEMI, NSTEMI)
*DYNAMIKA TROPONINU A CK
*UZAVER (SPASMUS) LUMINU KORONARNEJ TEPNY

*RIZIKO ISCHEMIE A ROZSIAHLEJSEJ MYOKARDIALNE!
NEKROZY A NESKORSICH KOMPLIKACII

— NESTABILNA ANGINA PECTORIS
*SPASMUS KORONARNEJ TEPNY
*PODIEL ATEROSKLEROTICKEJ STENOZY+KALCIFIKACIE
*DYNAMIKA TROPONINU A ELEVACIA CK NizZKA



RIZIKOVE FAKTORY ICHS

HLP — LDL FRAKCE
HYPERTENZE

DIABETES MELLITUS A PORUCHA GLUKOZOVE
TOLERANCE

TABAKISMUS
OBEZITA

RODINNA DISPOZICIA
POHLAVIE

VYSSI VEK




ZAKLADNE TERAPEUTICKE POSTUPY U
AKS

o TROMBOLYZA

« DIREKTNA PERKUTANI)|A KORONARNA ,
INTERVENCIA FEMORALNYM ALEBO RADIALNYM

PRISTUPOM

» ZAKLADNYM PREDPOKLADOM USPESNEJ LIECBY
AKS JE KVALITNA ANTIAGREGACNA LIECBA



DIREKTNA PERKUTANNA
KORONARNA_INTERVENCIA




dPCl DETERMINUIJE
FARMAKOTERAPEUTICKY POSTUP

« TYP ANTIAGREGACIE
— Dual therapy

— Triple therapy ? FiSi a iné arytmogénne
komplikacie AKS

e DLZKU ANTIAGREGACIE
— 3-12 MESIACOV
— Pripadne trvale




dPCl DETERMINUIJE
FARMAKOTERAPEUTICKY POSTUP

BARE-METAL STENT (BMS)




dPCl DETERMINUIJE
FARMAKOTERAPEUTICKY POSTUP

DRUG-ELUTING STENT (DES)
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dPCl DETERMINUIJE
FARMAKOTERAPEUTICKY POSTUP

KORONARNY SCAFFOLD










ZAKLADNE FARMAKA U AKS

ANTIAGREGANCIA (ADP-antagonisti, ASA)
B-BLOKATORY (kardioselektivne, carvedilol)
ACE-INHIBITORY (perindopril, ramipril)
HYPOLIPIDEMIKA (atorvastatin, rosuvastatin)
ANTIKOAGULANCIA (heparin, LMWH)

ANODYNA, ANXIOLYTIKA,



ANTIAGREGANCIA U AKS

DIRECT ACTING PRO-DRUGS

Cilostazol Ticagrelor CamgrelorI ]Prasugrel Clopidograll
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Angiolillo D.J. et al.: Optimizing platelet inhibition in Clopidogrel poor metabolizers; JACC: Cardiovascular Intervention; 2011:4



ANTIAGREGANCIA U AKS

KLOPIDOGREL (Plavix)
PRASUGREL (Efient)
TICAGRELOR (Brilique)

KDE SME NECHALI ACETYLSALICYLOVU
KYSELINU ? — REZISTENCIA

ADP TEST - METODA MULTIPLATE



CLOPIDOGREL

— INHIBICIA ADP-SPROSTREDKOVANEJ
AGREGACIE TROMBOCYTOV

— LOADING DOSE 300 - 600 MG

— IREVERZIBILNY INHIBITOR P2Y,,

— U 30 %PACIENTOV GENETICKY
PODMIENENA REZISTENCIA

— PLAVIX; SANOFI AVENTIS



CLOPIDOGREL

— NEVYHNUTNA AKTIV ACIA Z
PRODRUG' POMOCOU CYP P450 2C19

— ZDROJ REZISTENCIE U GENOVYCH
POLYMORFISMOV

— FARMAKOLOGICKY V NEGATIVNOM

ME
AK"

RITKU OVPLYVNUJE AGREGACNU
IVITU PODAVANIE FARMAK S

INF

IBI CNE/INDUK CNYM

POTENCIALOM NA p450 CYP 2C19



Clopidogrel is Metabolized in a Two-Step Process

O“\b‘:f O=CH, _
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2C19, 3A4/5, 2Be

Source: Cardiosource @ 2009 by the Amencan College of Cardiclogy Foundation



PRASUGREL

— VYSSIA AFINITA K ADP RECEPTORLUP2Y,,

— NEVYHNUTNA KONVERZIA NA AKT I[VNY
METABOLIT

— IRREVERZIBILNY INHIBITOR
— NASTUP WINKU : 30 MINUT

— NASYCOVACI A UDRZOVACI DAVKA
EFIENT: LILLY



PRASUGREL — UPRAVA DAVKY

« POPULACIA NAD 75 ROKOV
— REDUKCIA DAVKY
— KRVACIVE KOMPLIKACIE

e PACIENTI S HMOTNOSOU POD 60 Kg
— REDUKCIA DAVKY



PRASUGREL - OBMEDZENIA

e INTERAKCIE S FARMAKAMI(?)
— FK, FD (NSAID, INDUKCIA A INHIBICIA 2C19)

e« PECENOVA, OBLICKOVA NEDOSTATOCNOST

« NACASOVANIE VYSADENIA U
CHIRURGICKYCH ZAKROKOV



TRITON -TIMI 38

Table 2. Major Efficacy End Points in the Overall Cohort at 15 Months.*

End Point

Death from cardiovascular causes, nonfatal MI,
or nonfatal stroke (primary end point)

Death from cardiovascular causes
Nonfatal Ml
Nonfatal stroke

Death from any cause

Death from cardiovascular causes, nonfatal M,
or urgent target-vessel revascularization

Death from any cause, nonfatal M|, or nonfatal
stroke

Urgent target-vessel revascularization

Death from cardiovascular causes, nonfatal MI,
nonfatal stroke, or rehospitalization for
ischemia

Stent thrombosisi

Prasugrel Clopidogrel
(N=6813) (N=6795)
no. of patients (%)

643 (9.9) 781 (12.1)
133 (2.1) 150 (2.4)
475 (7.3) 620 (9.5)
61 (1.0) 60 (1.0)
188 (3.0) 197 (3.2)
652 (10.0) 798 (12.3)
692 (10.7) 822 (12.7)
156 (2.5) 233 (3.7)
797 (12.3) 938 (14.6)
68 (1.1) 142 (2.4)

Hazard Ratio
for Prasugrel

(95% Cl)

0.81 (0.73-0.90)

0.89 (0.70-1.12)
0.76 (0.67—0.85)
1.02 (0.71-1.45)

0.95 (0.78-1.16)
0.81 (0.73-0.89)

0.83 (0.75-0.92)
0.66 (0.54-0.81)

0.84 (0.76-0.92)

0.48 (0.36-0.64)

P Valuef

<0.001

0.31
<0.001
0.93

0.64
<0.001

<0.001
<0.001

<0.001

=0.001

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




Baseline Chararcteristics
Overall

Unstable angina or non-ST-elevation MI
S5T-elevation MI
Sex
Male
Female
Age
<B3yr
6574 yr
=75 yr
Diabetes mellitus
Ma
Yes
Stent placement during index procedure
Bare-metal stent only
=1 Drug-eluting stent

Glycoprotein libfIlla receptor—antagonist use

Yes
Ma
Creatinine clearance
<60 mlfmin
260 ml/min

Hazard Ratio for

Reduction

0.30

Prasugrel Efficacy Total No.  Prasugrel Clopidogrel in Risk

(95% Cl) of Patients (%) (%)
- 13,608 9.9 12.1 19

|

I
—i— 10,074 9.0 12.1 13
= 3,534 10.0 12.4 21

|
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— B 10,085 a5 11.9 21
— 3,523 11.0 126 12
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I e 10,462 9.2 10.6 14
= : 3,146 122 17.0 30

|
—— 6,461 10.0 12.2 20
O 6,383 9.4 116 18

I
—|—' 7,414 10.4 12.9 21
i 6,104 9.3 11.0 16

]

I

I
- 1,490 15.1 17.5 14
11,890 9.0 11.1 20

|
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0.60 070 0B0 0.90 LOO

Prasugrel Better

2.00

Clopidogrel Better

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




TICAGRELOR

— PRIAMY INHIBITOR AGREGACIE
TROMBOCYTOV CEZREVERZIBILNU

INHIBICIU P2Y,,-ADP-RECEPTORU

— NATIVNA LATKA A METABOLIT SU
EKVIPOTENTNE

— BRILIQUE; ASTRA ZENECA



TICAGRELOR

— NAST
— | RIZ
— | RIZ

"UP LCINKU DO 1,5 HODINY
KO ZAVA ZNEHO KRVACANIA

KO TROMBOZY V STENTE

— 1 ADENOSINOM-SPROSTREDKOVANJ
KORONARNU VAZODILAT ACIU

— NEOVPLYVNUJE INCIDENCIU CMP VS
CLOPIDOGREL gatial’ !)

Wittfeldt A. Et al.: Ticagrelor enhances Adenosindticed coronary vasodilatatory responses in hupdaAm Soc Cardiol; 2013: 61;7



PLATO STUDIE -prim arne
endpointy

Table 3. Major Efficacy End Points at 12 Months.*

End Point

Primary end point: death from vascular causes, M|, or stroke
— no./total no. (%6)

Secondary end points — no./total no. (%)
Death from any cause, M, or stroke

Death from vascular causes, MI, stroke, severe recurrent
ischemia, recurrent ischemia, TIA, or other arterial
thrombotic event

M1
Death from vascular causes

Stroke

Ticagrelor
Group

Clopidogrel
Group

864/9333 (9.8)

1014/9291 (11.7)

90179333 (10.2)
1290/9333 (14.6)

1065/9291 (12.3)
1456/9291 (16.7)

504/9333 (5.8)
353/9333 (4.0)

593/9291 (6.9)
44279291 (5.1)

125/9333 (1.5)

106/9291 (1.3)

Hazard Ratio for
Ticagrelor Group
(95% CI)

0.84 (0.77-0.92)

0.84 (0.77-0.92)
0.88 (0.81-0.95)

0.84 (0.75-0.95)
0.79 {0.69-0.91)
1.17 (0.91-1.52)

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

P valuej
<0.001%

<0.001%
<0.001%

0.0057
0.001%
0.22




PLATO STUDIE - primarne
endpointy (2)

Stent thrombasis — no. of patients who received a stent/
total no. (%)

Definite 71/5640 (1.3) 106/5649 (1.9) 0.67 (0.50-0.91) 0.009
Probable or definite 1185640 (2.2) 158/5649 (2.9) 0.75 {0.59-0.95) 0.02
Possible, probable, or definite 1555640 (2.9) 202/5649 (3.8) 0.77 {0.62-0.95) 0.01

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



PLATO STUDIE - bezp&nos’

Table 4. Safety of the Study Drugs.*

Hazard or Odds

Ticagrelor Clopidogrel Ratio for Ticagrelor
End Point Group Group Group (95% CI)f P Value
Primary safety end points — no. /total no. (36)

Major bleeding, study criteria 961/9235 (11.6)  929/9186 (11.2) | 1.04 (0.95-1.13) 0.43
Major bleeding, TIMI criteriat 657/9235 (7.9) 638/9186 (7.7)  1.03 (0.93-1.15) 0.57
Bleeding requiring red-cell transfusion 818/9235 (8.9) 809/9186 (8.9) 1.00 (0.91-1.11) 0.96
Life-threatening or fatal bleeding, study criteria 491/9235 (5.8) 480/9186 (5.8) 1.03 (0.90-1.16) 0.70
Fatal bleeding 20/9235 (0.3) 23/9186 (0.3) | 0.87 (0.48-1.59) 0.66
Monintracranial fatal bleeding 9/9235 (0.1) 21/9186 (0.3) 0.03
Intracranial bleeding 26/9235 (0.3) 14/9186 (0.2) 187 (0.98-3.58) 0.06
Fatal 11/9235 {0.1) 1/9186 (0.01) 0.02
Nonfatal 15/9235 (0.2) 13/9186 (0.2) 0.69

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




SROVNAN| ADP-ANTAGONISTU

DIRECT ACTING PRO-DRUGS

Cilostazol Ticagrelor Cangrelorl lPrasugreI ClOpidOQTB|I

| |

| Intestinal Absorption | Intestinal Absorption |

1.»1» (i)

CYF M&!abﬂllm G‘I"P MB!&NIISI‘I'I

l |

active Hepatic
\ metabolite )+ cYP Metaboliem

Moa 1 : 0T
I* 4!|h —— (] —

v
y AC Granule secretion Ca2 mobllization
PDEIII ;

[ .| Y |~ PP — Platelet activation Platelet activation

|
lifitiation of Platelet Aggregation

; | }
Platelet activation— Slabilization of Platelet Aggregation

Angiolillo D.J. et al.: Optimizing platelet inhilodn in Clopidogrel poor metabolizers; JACC: Cardiseular Intervention; 2011:4




ZAKLADNE FARMAKA U AKS

ANTIAGREGANCIA (ADP-antagonisti, ASA)
B-BLOKATORY (kardioselektivne, carvedilol)
ACE-INHIBITORY (perindopril, ramipril)
HYPOLIPIDEMIKA (atorvastatin, rosuvastatin)
ANTIKOAGULANCIA (heparin, LMWH)

ANODYNA, ANXIOLYTIKA,



KAZUISTICKE ZDELENIE 1.

Pacientka (1931) pocitovala uz pred tydnem dusnost, nauzeu a
oprese na hrudi, které odeznély. Posledni 2 dny zachvatovita
dusnost a bolesti na hrudi, opet i nauzea.

Dnes rano velké bolesti, proto prisla do nemocnice. Na EKG na NPP
Q V1-3 + ST elevace. Transfer na KJ kde ECHO: hypokineza septa,
tezka hypokineza hrotu a prilehlych segmentu. Odeslana na
angiosal.

ZalieCenie na angiosale:

— Heparin 7500j iv.,
— Kardegic (acetylsalicylova kyselina) 500mg iv.,

— Efient (prasugrel) 60 mg



ANAMNEZA PACIENTA

* Pridruzené nemoci:
— ICHS, RC a ACD bez stendz, EF LK 50-55%
— Ao reg 2. stupne, TRl reg 2.-3. stupne;
— Hypertenzni choroba;

— Hyperlipidémie v terapii statinem (?);
Aterosklerdza; Retinopatie; St.p. cholecystektomii

* FA:
— Enap H 10mg/12,5mg 1-0-0



KAZUISTICKE ZDELENIE 1.

e Koronarograficky nalez

— STEMI PS, uzaver prox. RIA, reseno dPCl s impl.
BMS a optim. efektem. RC a ACD bez stenoz.

— EF LK 48%.

— Akutni infarkt myokardu predni steny pri
douzavreni RIA, reseno dPCl s impl. BMS a optim.
Efektem

« CO HOVORIA LABORATORNE VYSLEDKY?




Biochemicke markery

Sodik 141 mmol/I,

Draslik 3,6 mmol/I,

Chloridy 106 mmol/I,

Glukdza 5,6 mmol/I,

Mocovina 4,0 mmol/I,

Kreatinin 87 umol/I,

Glom. filtr. 0,89 ml/s/1.73m2,
Bilirubin celkovy 17,8 umol/I,
Troponin-T 0,036 pg/l,

AST 0,33 pkat/I, ALT 0,23 pkat/I,
ALP 1,30 pkat/l, GGT 0,20 pkat/I,
CK 1,01 pkat/I, CK-MB 0,22 pkat/I,
Bilkoviny celkové 65,4 g/I, Aloumin 38,4 g/I, CRP 4,1 mg/|



AKO BUDE VYZERAT FINALNA
FARMAKOTERAPIA ?



KAZUISTICKE ZDELENIE 2.

Pacient (1930) byl prijat do nemocnice pro bolesti
na hrudi a dusnost. S nalezem patologického EKG
byl indikovan ke koronarografii.

Na sale trvaji stenokardie, pacient bez dusnosti.

Od RZP dostal 5000 j heparinu a Cardégic 500 mg

V minulosti prodélal nékolik infarktd, posledni
5/2014 NSTEMI v kmeni levé koronarni tepny
(oSetreno BMS).



KAZUISTICKE ZDELENIE 2.

e Koronarograficky nalez

— difuzni aterosklerotické postizeni koronarniho
recisté s ,culprit lézi” ve formeé restenozy ve
stentu v kmeni RIA reseno PCl s implantaci DES
kmen-RIA a kissing balloon postdilataci bifurkace
kmene s pouzitim DEB smérem do RC.

— V prubéhu vykonu progredujici kardiogenni Sok,
KPCR, UPV, zavedena |IABP.

— PACIENT INDIKOVANY K HOSPITALIZACII NA ARK




IABP — INTRAAORTIC BALOON PUMP

Diastole Systole




KAZUISTICKE ZDELENIE 2. -
pridruzené choroby

ICHS - Tézka deprese fce LK s EF 15 - 20%;
Hypertenzni choroba v lécbé;

Diabetes mellitus Il, kompenzovan PAD a
insulinem;

CKD 3 na podkladé diabetické nefropathie
Hyperurikémie;

Stomie 2001 s naslednou chemoterapii,
sledovan na MOU;



FARMAKOTERAPEUTICKA ANAMNEZA

e FA:

— Torvacard 20 mg (atorvastatin) 0-0-1,
— Furon 40 mg (furosemid) 1/2-0-0,
— Verospiron 25 mg (spironolacton) 1-0-0,
— Prenessa 4 mg (perindopril) 1-0-0,
— Concor Cor 2.5 mg (bisoprolol) 1-0-0,
— Godasal 100 mg (kys.acetylsalicylova) 0-1-0,
— Trombex 75 mg (clopidogrel) 1-0-0,
— Trajenta 5mg (linagliptin) 1-0-0,
— Diaprel MR (gliclazid) 1-0-0,
— Actrapid (lidsky insulin) 12-12-10

— Levemir (insulin detemir) 14-0-0-10;



FARMAKOTERAPIE PRI PREKLADU
Z ARK

Parenteralne podanie:

sufentanyl 0,5 ml/h kontinualné.

humulin 2mli/h,

7,5 % KCl do 500 mL fyziologického roztoku kontinualné.,

furosemid 40mg/40ml FR 3 ml/h kontinudlné.,
heparin 400j/h,

digoxin 0,25mg i.v. bolus,

paracetamol 1gi.v. infuze 30 minut.

per 0s lécba:

acetylsalicylova kyselina 100mg
clopidogrel 75mg
pantoprazol 40mg
atorvastatin 20mg

bisoprolol 2,5mg



DYNAMIKA BIOCHEMICKYCH

MARKEROV
troponin-C ...3,320...3,370...4,410...
CK13,02 ...60,40...40,45...35,83...39,31....
CK-MB ..2,69...10,99...7,71...2,15...
ADP TEST 815 AU/min;
ANTITROMBIN Il nenabran
anti-Xa 0,58 IU/mL

digoxin_hladina ..1,63...1,99... nmol/L
CRP 3,5..40,3... 7



VySLEDNa FARMAKOTERAPIE

amoxicillin/klavulonat 1,2 gi.v. 3xdenné

acetylsalicylova kyselina 100mg
clopidoegrel (prasugrel) #5me- 10 mg
pantoprazol 40mg
atorvastatin 20me-(40 mg)
bisoprolol 2,5mg
perindopril 5mg

dualni diureticka terapie, LMWH, digoxin(?),
insulin dle glykémie



DAKUJEM ZA POZORNOST

milan.juhas@fnusa.cz



