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Angina pectoris (apr)
Prehlad T

e Angina pectoris - nahla, silna,
kompresivna bolest hrudnika
zacCinajuca substernalne &
vyzarujuca do laveho ramena:

» moze byt sprevadzana nauseou,
vracanim alebo potenim

» nasledkom nerovnovahy medzi:
« myokardialnou potrebou kyslika
« & dodavkou kyslika




AP

Klasifikacia

Three types of angina

= Stable angina/Classic angina/Effort angina

© Normal

= Unstable angina/Crescendo angina

* Patentt lumen
= Normal endotefial lunction

= Variant angina/Prinzmetal angina L R p——

Normal coronary artery

» Lumen narrowed by plague
Atherosclerosis * Ineppropriate vassconsiviciion
Stable angina
Atherosclerosis
with bloodclot * Plague ruptured
m— « Matelet aggregason
Unstable angina * Thrombus formation
* Unopposed vasoconsineson
Coronaryspasm
Variant angina “
* No over! plaques

* Intense vasospasm
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Stabilna AP

Charakteristika

NajCcastejsia & predvidatelna:
spOsobena redukciou koronarnej perfuzie v
d6sledku fixnej obstrukcie spbsobenegj
koronarnou aterosklerozou

Objavuje sa pri 1 prace srdca pri:
fyzickej namahe alebo cviCeni

expozicii chladu

emocnom strese

jedeni

U obsahu kyslika vo vzduchu

pouzivanim stimulantov ako kofein alebo
fajCenim (I mnozstvo kyslika v krvi)




Stabilna AP
Symptomy

e Silna, paliva,
alebo zvierajuca bolest hrudnika:
» vznik symptomov — na zaklade regularity

(charakteristické & predpovedatelné epizody)
> po kratke] narazove] namahe (u vacésiny pacientov)
> Obvykle trvaju < ako 5 minut
» prestavaju zvycCajne po:
« oddychu alebo
% poziti lieku (napr. nitroglycerin pod jazyk)



Angindzne symptomy
Ineé pricCiny

e Blokada koronarnych arterii krvnou
zrazeninou alebo kompresiou z vonkajsej
strany artéerie

e Zapal alebo infekcia koronarnych arterii
e Poranenie koronarnych arterii

e /Zlé fungovanie tenkych krvnych ciev v srdci
(mikrovaskularna angina)



Stabilna AP

Terapeutickeé ciele

e 1l myokardialny krvny prietok dilataciou
koronarnych artérii & arteriol

M prisun kyslika

e U pracu srdca

preload & afterload

e | frekvenciu srdca

U spotrebu kyslika




Nestabilna AP ses:

Charakteristika oo

e Patri medzi
> stabilnu AP na jedne] ' }:Ill:l('!:lltﬂ\:'l::)‘
strane & D :
> Ml na strane druhej /f |
~

Cap
ruptures

e Mb6Ze znamenat

zhorsenie stabilne] AP .

e nieked . Blood clot forms
(ale niekedy sa zjavuje u around the rupture,
pacienta primarne uz ako blocking the artery
nestabilna)




- = = = &

Nestabilna AP
Symptomy

Symptomy su horsie — bolest
je:

castejsia

silnejsia

dihsia

aj v klude

neustupuje po NGC

Pacient moze potrebovat
hospitalizaciu pre prevenciu Ml
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Nestabilna AP eecs
. , . | X J
Terapeutické ciele o
e Dilatovat koronarne arterie
M prisun kyslika +
Oxygen + ( JEEQU; = Oxygen
., Lo~ Supply | avel Demand
e U kardialnu zataz VAN
™
: Arterial Coronary
U dopyt po kysliku Oxyger Sl
Content Flow

e U agregaciu trombocytov & tvorbu trombu
M prisun kyslika


http://www.cvphysiology.com/CAD/CAD006

Spazmus koronarnej artérie
Variantna alebo Prinzmetalova angina

Spazmus svalov obkruzujucich
koronarne artérie (s alebo bez
aterosklerotickych Iézii) iIch docasne
zuzuje alebo uzatvara

Bez jednoznacnej priciny:
casto v klude
alebo pocas spanku

Artery Spasm
Zneuzivanie kokainu (moze
spOsobovat vyrazné spazmy koronarnych
arterii a viest k Ml)



Prinzmetalova angina
Terapeutickeé ciele

Vacsinou promptne odpoveda na koronarne
vazodilatancia, ako napr.

NGC
blokatory Ca?* kanalov

U vazospazmus koronarnych ciev

(blokatory Ca?* kanalov su uc€inné u > 70 % pacientov)

I prisun kyslika



Hlavne priciny AP

e NajCastejsia spoloCna pricCina
srdcovych ochoreni:
ateroskleroza —»

"

> koronarna choroba srdca
tiez

» choroba koronarnych arteérii




Hlavne priCiny choroby H
koronarnych arterii

Hypertenzia

Diabetes

Fajcenie

Hyperlipidemie

Geneticka predispozicia (rodinna zataz)
Muzske pohlavie

Inaktivny zivotny styl, obezita
Starnutie

Pravidelné pouzivanie stimulancii (nikotin, kokain,
amfetaminy, teofylin, inhalacné f-agonisty, kofein, anorektika,
dekongestiva)



Profylaxia — vdeobecné principy | s:::

5 o0

Treat hypertension,
hypercholestrolemia
& diabetes

Stop smoking  Reduce weight

AVOID
Severe Heavy meal Emotions Cold Weather

exertion

Primerane stupnovane cvicenie moéze otvarat’ nove
r 15
kolateraly



Hlavne ciele lieCby 3+

hope you feel better!

Citit’ sa lepsie

y 4T x = Live
Zit’ dobre a dlhsie wWell I_iVE

Longer




MOA
->NO->stim GC->increase cGMP
->inhibit myosin kinase
->inhibit sm mm contraction
-VENODILATION>>aa dilation
-DEC PRELOAD>>dec afterload
->improve subendocard flow
-relieve coronary aa spasm
Use - ALL forms of administration
-ORAL-isosorbide
-tablet stability decreased via:
-light, plastic containers, friability,
body heat, shelf life
-lots of first-pass metabolism
-so sublingual a good route
ADRs
-vasc sm mm effects->HA, syncope,
flushing, reflex tachycardia
Tolerance - cellular, physiological
-release less NO->less effect

MOA - block L-type Ca++ channels
-smooth mm relaxation

Effects
Increase diastolic filling time
Reduce plt agg
Inhibit adrenergic xmission
Decrease preload, afterload
-esp ARTERIAL-> dec. AFTERLOAD
Inhibit cor vasospasm
Delay adenosine breakdown
Protect against anoxia

ADRs

reduce BP too much->reflex tachy
(dihydropyridines)-give b-blocker

D & V depress SA, AV, contractility
more - DON'T GIVE IF CHF
-also->constipation->dig toxicity

-give less DIGOXIN

Fatigue, HA, dizziness, flushing,
periph edema

Gingival hyperplasia

Antiangindzne lieky
Prehlad

Decrease blood volume
(inhibit aldost, ADH release)
Vasodilation (vv, aa)
->decrease PRE-. AFTERLOAD
For MI - inhibit Ang-II remodeling

Inhibition of RAAS
CAPTOPRIL
LOSARTAN-no cough

Organic Nitrates
NITROGLYCERIN

Piperazine Derivative
NE
isosorbide dinitrate

RANOLAZ!

(Antianginal Drugs|

Ca++ Channel Blockers

Dihydropyridines:
NIFEDIPINE, amlodipine

DILTIAZEM

VERAPAMIL

Goals

Increase CO:

MOA - inhibit late inward Na+ channel
-more open during ischemia
->elevated intracell Na+
->exchange for Ca++
->increased wall tension
-dec'd perfusion
-Rx inhibits Ca++ increase
-less tension, less ATP needed
-less tension on vessels->perfusion
-selective for damaged tissue
-NO increase in HR or BP in NL
ADRs
-Prolong QT interval (->torsades)
-dizziness, syncope, HA, nausea,
constipation
Use
-add-on therapy

DRUG OF CHOICE
beta-blockers
METOPROLOL
PINDOLOL
atenolol
PROPRANOLOL

Tx Strategies

/

Effects - more time in diastole
Improve subendocard flow
-preferentially perfuses ischemic
Decrease HR, contractility
-additive effects w/ nitrates
-can be DANGEROUS in CHF pts
Use - TYPICAL ANGINA (not acute attack)
->prevent inc'd dmd during exercise
->prevent reflex tachy from
nitrates or dihydropyridines
- if prior MI - proven to reduce V arrhyth
Verapamil+Beta-blocker=>
-decrease contractility TOO MUCH
-can use beta-blocker + DILTIAZEM

STABLE ANGINA
-increased 02 dmd

-Digitalis, + inotropes
Reduce cardiac work:

-rest: physical, mental
-manipulate Na+
-reduce preload, afterload

-chest pain during exertion

-same Sx each time
Prevent MI

ASA

Statins

Antiplatelet Drugs

ASA
ticlodipine

BiDil I

isosorbide/ abchlma,b

hydralxsine Prevent stroke or MI

w/ H/O suspected or real MI
or in UNSTABLE ANGINA
-prevent plt aggregation

MOA
-iso=>relax venous sm mm
-hydral=>relax aa sm mm

->reduce preload, afterload
-adjunct for CHF in black pts
->dec hospitalizations, mort
->inc pt fcnal status

ADRs

-malaise, cholecystitis, hypoTN

-angioedema, HA, dizziness,

-chest pain, asthenia, nausea

-bronchitis, high cholesterol

VARIANT (Prinzmetal) ANGINA
-acute cor aa spasm
-chest pain at rest

Use vasodilators

Nitrates

UNSTABLE ANGINA CCBs (verapamil)

-plaque rupture

beta-blockers, CCB (if HTN)
(beta-blocker if prior MI)
(CCB if DM, asthma)
->decrease 02 dmd

ACE-I

Clopidogrel - anti-platelet agg

Long-acting Nitrates (esp if CHF)

Ranolazine??

CABG or angioplasty

Abort Attack

-plt aggregation

02 dmd>supply

-crescendo of Sx

-often forerunner of MI
Prophylaxis

-ASA

-beta-blockers
-CCBs less effective

Nitroglycerin prn




Historia nitratov i
Robotnici tovarne na dynamit v 19. storocCi ol
e ,,Pondelkova hlava“ -

prudke rekurentné bolest

hlavy po navrate do prace
(natretie stuzky klobuka malym

kuskom nitratu znamenalo
kontinualnu expoziciu nitratom aj
mimo zamestnania a tak zmiernilo
vyrazne bolestivy zacCiatok noveho
tyzdna)

e ,,Nahle umrtia
pondelkového rana“ —
prerusenie expozicie
nitratom — konstrikcia ciev

- U krvny prietok srdca Alfred Nobel



https://www.britannica.com/biography/Alfred-Nobel

Histéria protiantianginéznych | &8s
liekov :

e Amylnitrat & nitroglycerin — ich Géinok prechodne odstranit
anginozne prejavy bol objaveny v druhej polovici 19. storocCia

e Nasledne bolo pouzitych viacero
iInych vazodilatatorov pri lieCbe
AP, ale dvojito-slepé klinicke
studie dokazali, ze mnohé
neboli lepsie ako placebo

e [-adrenergicke blokatory &

blokatory Ca?* kanalov boli
vyvinuté pocas 60-tych rokov
20. storocCia & dnes su

intenzivne vyuzivané v profylaxii
a lieCbe AP



http://atomictoasters.com/2012/09/what-ever-became-of-nitroglycerin/

N‘—_— Beta Calcium
ifrafes qucker Channel Blocker

Venodilator = Arteriodilator

o preload oo Cardiac work -- gfterload
4 —), | COTONAry dilatation l -




Zakladné
skupiny liekov
pri AP

ANTIANGINAL DRUGS J

ORGANIC

NITRATES

J

— Isosorbide dinitrate
— Isosorbide mononitrate
— Nitroglycerin

— [3-BLOCKERS

— Acebutolol
— Atenolol

— Metoprolol
— Propranolol

Ca2+ CHANNEL
BLOCKERS

|

— Amlodipine
— Diltiazem

— Felodipine
— Nicardipine
— Nifedipine

— Verapamil



https://www.123rf.com/photo_50761668_stock-illustration-3d-renderer-illustration-red-heart-with-pills-valentine-s-day-concept-isolated-white-background.html

Organické nitraty

e Organicke nitraty pre lieCbu AP su jednoducheé estery
nitritov & nitratov glycerolu:

Koronarne cievy:
U koronarnu vazokonstrikciu alebo spazmus
Ml perfuziu myokardu relaxaciou koronarnych artérii

U myokardialnu spotrebu na O, = rychle odstranenie
symptomov

V. V V @

Periférne cievy:
naviac relaxuju vény: U preload
> Udinkom na artérie U afterload

V @

Uginné pri stabilnej AP, nestabilnej AP, aj variantnej AP



_ [ ‘  Myocardial Op supply
id meres | by dilating large

" Organic nitrates )

41l Preload
d. Myocardial 05 dem

)

Organic nitrates

epicardial arteries

Organic nitrates

L Afterload
1 Myocardial O demand




e "~ Mechanism of action
Nitrate Mechanism Musche fension promande

Nitrates (NTG) 10 mn | l L
Vascular

smooth muscle

Guanylyl Nitrate
cyclase = mtALDH,
@
peme group ‘@ sildenail (4 |BP)
cGMP GMP

® | i

mtALDH, : mitochondrial
Myosin-L Myosinlc Sy dmydopmeees
acﬂn-myoaln{ l
cross bridges

Contraction [ Relaxatlon] Adapted from Katzung (2015)




NO-cGMP relaxacia

Contraction ' Relaxation

Ca?+
NC)

-type vollage-gated ~— \ 1
za?+ channel )

o
Guanylyl «— Guanylyl
Ca2+ + CaM CyClasa E'ﬁfﬂlﬂs-ﬂ'
/ . cGM r'\*\"— GTP
dé
Ca lﬂal‘u’a _ \‘ Myosin-LC phosphatase

MLCK ——= MLCK e "/ .

Myosin-LC —— Myosin-LC (P) Myosin-LC
Actin-myosin
crossbridges
Contraction Relaxation

Jascular smooth
Tiuscle call



o ’ 000
Nitraty 1
Molekularny MU oo
Sodium Organic
Nitroprusside Nitrates * NTG —reaguje s tiolmi -
| ' vzhik S-nitrézotiolov:
NO RNO; - ostatné
J— l __nitrovazodilatatory
R \  nhepotrebuju nutne

.-'
| Smooth MO " pritomnost’ volného

| : , .
ety G*C . tiolu na uvolnenie NO
| L !l (aj ked pridanie tiolov moze
\ GTP teGMP ,/f Ml uvolfiovanie NO)
b > tioly ufahc€uju aktivaciu
P45 _ Relaxation 4/] i el Y J

S i solubilne] GC (cez
mechanizmy, uvoliujuce NO
z parentalnych molekul)




Nitraty $E
Systémova & kardialna redistribucia krvi oo
Venodilation Arteriolar dilation

\ Preload Afterload \

I_'_I

\ Myocardial oxygen demand

« Redistribucia koronarneho prietoku do
subendokardia

 Dilatacia koronarnych kolateralnych ciev
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Nitraty H
FK

NGC - nastup udinku od 1 - 5 min.
- trvanie ~ 10 - 20 min.
vyznamny ,first-pass” efekt

eliminovany ~ 1 - 4 min. (peéen — bezne sa podava sublingualne alebo
ako transdermalna naplast, mozno aj i. v., Cim sa obchadza tato eliminacna
cesta)

|lzosorbid mononitrat (mN) - lepsia biologicka

dostupnost & dlhé trvanie ucinku

— nastup do 30 min.

— trvanie 6 (tbl) alebo 8 — 14 hod. (naplast) —> hepatalna
metabolicka stabilita

Izosorbid dinitrat (ibn) p. 0. - podlieha denitracii na 2
mononltraty (obidva maju antianginéznu aktivitu)



NGC 1
Uginky

NGC

e Antianginézny & antihypertenzivny liek:

priamy vazodilatator periférnych kapacitnych & rezistencnych
ciev

pOsobi viac ako venodilatator v porovnani s arteriami

I kapacitu vendzneho riegiska

U preloadu U koncovy diastolicky objem & tlak v lavej komore
U pracu srdce & poziadavku myokardu na kyslik

dilatuje tieZ koronarne artérie & 1l krvny prietok v ischemickych
castiach srdca

> Vo vyssich davkach moéze spdsobovat vyraznu arteriolarnu
dilataciu, hypotenziu & reflexnu tachykardiu

Y

YV V VY V V



NGC

Uginok pri zachvate

e NGC (sublingualne tablety & spray)
odstranuju priznaky anginy:

redukciou potreby kyslika srdcovym
svalom

odstranuju tiez spazmy koronarnych
arterii a redistribuju koronarny krvny
prietok do oblasti s najvacsou
potrebou

(kratko-ucCinny NGC sa mbze opakovane
podavat' v 5 min. intervaloch;

ak 3 davky NGC neodstrania priznaky AP
je potrebné prejst’ na inu terapiu)

——

aVa e )
""/(({ LA

i Nitroglycerin @%
/ -
] g

Spray

Per 2ot cOMANS
0.4mg of nwoghyconn


http://www.drugline.org/drug/medicament/16419/

Nitraty se

DIhsSie-ucinné preparaty

|lzosorbid dinitrat (pN), izosorbid mononitrat (mn)

e DIlhSie-ucinné preparéty (tablety, transdermalne naplaste, krémy)
su pouzitelne pri:
+ prevencii

+ redukcii frekvencie & intenzity epizod pri pacientoch s
chronickou anginou

e Nitraty m6zu byt nebezpecné pri kombinacii a
vazodilatanciami, vratane liekov na erektilnu
dysfunkciu (sildenafil)



Nitraty 3
NU 2e

e Niektoré NU su beZné a zvy&ajne
sa zmiernuju/ustupuju s pokracujucou liecbou
e SU to:

+ hypotenzia - U preloadu & srdcového vydaja (neziaduca hlavne pri
cerebralnej a renalnej perfuzii)

bolesti hlavy, zavraty (30 — 60% pacientov: vazodilatacia a U TK)
reflexna tachykardia, dysrytmie

zacervenanie tvare & krku

nausea & vracanie

KI pri fl intrakranialnom tlaku (dilatacia cerebralnych kapacitnych
ciev — 11 cerebralneho objemu krvi 1 intrakranialneho tlaku)

® + # ¥+ ¥



Tolerancia na nitraty
Schéma mechanizmu

catecholamines 1

a

intravasal volume t

vasopressin }

GTN
RAAS ¢t

AT I

v NOS ®/

Mo&zu antagonizovat
ucinky nitratov

NOS uncoupling [

GTP-CH |—b BH4 ~__ ¥ BH2 NADPH-Ox

-, /
v

‘/ GTN ik l EL
= e TR
impaired resp.
ALDH2-SH — pioactivation 'ALDH2 B2 cham ‘ vasoconstrictor
PKC —

ONOO supersensitivity

NOx % NADPH-OXx
sGC CGMP =————p  GMP

!

Tolerancia




Nitraty
Mechanizmy tolerancie

Mechanizmus tolerancie na nitraty sa zda byt
multifaktorialny:

Pseudotolerancia:

sympatikova aktivacia po vazodilatacii (vyvolava reflexnu
vazokonstrikciu & retenciu Na*)

vaskularna produkcia endotelinu-1

expanzia plazmatického objemu (minimalizuje moZnost nitratov |
lavokomorovy plniaci tlak)

Tolerancia:

komplexna interakcia nitratov s endotelom napomaha tvorbe
superoxidu (to méze viest k zhasaniu NO)

deplécia sufhydrylovych donorov narusa intracelularnu tvorbu
NO & S-nitrozotiolov



Nitraty

Tolerancia

Rezimy navodzujuce vyvoj tolerancie (priklady):
24-hod. aplikacia transdermalneho NTG

kontinualna infuzia i.v. NTG

ISDN tbl. s rychlym uvolnovanim podavany 4x denne

ISDN tbl. s pomalym uvolfovanim kazdych 12 hod.

ISMN tbl. s rychlym uvolfiovanim kazdych 12 hod.

Vyvija sa rychlo a m6ze byt upravovana tzv. ,dennym
beznitratovym intervalom® (vracia senzitivitu na nitrat):

> Je dostatoCny v rozpati 10 az 12 hod. (zvy¢ajne cez noc)

e Variantna angina sa zhorsuje najcastejsie zrana,
preto je lepsie u tychto pacientov realizovat
,oeznitratovym interval® v poobednajsom case !!!

vV V V V V @



B - blokatory
Terapeutické opodstatnenie oo

e Hlavné vyuzitie u pacientov s ICHS:
- profylaxia AP

- U rizika nahlej smrti (alebo reinfarktu po Mi - "sekundarna prevencia")

e [3-blokatory sa pouzivaju v lieCbe hypertenzie,
srdcovych dysrytmii, u pacientov s esencialnym

tremorom & na potlacanie symptomov hypertyroidizmu
pred zacCatim ucCinkovania SpecifickejSej terapie (rizikové faktory
choroby koronarnych artérii - CAD)



, . o000
Regulacia kontrakcie v e
X X
kardiomyocyte T
Mifadinine
| MNovadrenaline Ca-+ Veraparil Na*t
ﬂ“ﬂ*jﬁfgg;;;i?ﬁ‘”\ql sb e qb ‘T.
EAlMF' l ‘ I
l Ca’t K+
— CAMP-P
i AN
Ca2t / PLN — fosfolamban
' SERCA — Ca?*-ATPaza S/E retikula

Contraction

RyR — ryanodinovy receptor
LTCC — L-typ Ca?*-kanal




- . . 000
Regulacia kontrakcie v hladkom | sse:
| XX
[ X
svale :
Mifadiping
(Tk.-brjﬂdmna!me Dopmnme Angmrensm I }wbmc;i'rencﬂme az+ Verapamil
Dilticzarn
cAMP D
‘?ﬂ" C32+ C32+
EAMP PK — Relaxation c:.*
Ca“* — SErRca ?R Caz“’
Ca — SOC - store-operated channels
az’f-CaImoduIln
tZ.':a2+ MLGK

|

Contraction




B - blokatory HE
Terapeuticky zamer 000

P - blokatory odstranuju
anginu V. Beta Blockers

+ Udinku E na srdce i e rala ey
?Iow lower blood pressure
(ssﬁwg:t?lgl node) A, Sc'!?gﬁsalme v
v v e which | &noradrenalmeW
» U Géinku E = J: 85\9 f v <o
+ frekvencie srdca C Cf 9\ Affects mocilors
' _\J blood vessels
+ [K " _
. v .. ’ SR Dilated
+ ejekcnej sily srdcoveho svalu RN ) | aren=
L Q) blood
\L — pressure\‘ @)}
Slow heart rate allows left ventricle to fill
o

Redukuje spotrebu “ERE’E Cardiology Study Cards
Kyslika srdcovym tkanivom



B - blokatory HE

Kardio-selektivne:
e [3, —atenolol
metoprolol
e [3, sISA - acebutolol
e 3, + o, —labetalol
karvedilol
Kardio neselektivne:
e 3, + 3, — metiprolol
propranolol

nadolol
timolol

e 3, +[3, sISA - pindolol

BEIRIBUOCKERS)

AMERLOLE

» ISA mo6ze byt vyhodou u

pacientov s astmou - robia
bronchodilataciu

- maju slabsi vplyv na

metabolizmus lipidov

» Slabsi vazospasticky
» slabsi negativny inotropny

efekt



-+

Lok ol B I

’ 000
B - blokatory see:
NU 1t
o
NU B - blokatorov:
zhorsenie astmy SIDE EFFECTS OF 27
vyrazné U frekvencie ADRENEEG,ELQCN@R%ON'STS
srdca & TK
depresiu
L’J n aVU Propanolol '
(Inderal) Bradycardia
iImpotenciu el N

Metoprolol
(Lopressor)

1 hladin cholesterolu
dusnost pre U funkcie

srdcoveho svalu
(kongestivna choroba srdca)

Drowsiness,

5 t f
A S Depression

CHF

‘d’ ©2007 Nursing Education Consultants , Inc.



Blokatory Ca2* kanalov
Terapeuticky zamer ol

Blokatory Ca?* kanalov
odstranuju symptomy

anginy:
U TK ;:‘VT“.M\*\ ‘Ht‘;p3vix107viénnang
U ejekénej sily srdcového svalu V" smidiin sTADA" 5

'! Aml
o

STADA

i
Tym U dopyt po kysliku

Odstranuju tiez spazmus
koronarnych arterii



Blokatory Ca?* kanalov sost.

Klasifikacia secs

- Phenilalkvlamines

-

Kardioselektivne

Vazodilatacné

~ Ditwdropyridines

b pdinine
"*"" ..\j'f/."fj-’}“."f‘T



Blokatory Ca“* kanalov




Blokatory Ca?* kanala sele.
Miesta ucinku 3
[ Aoy ] g [ Gonoveion J— [

Cardiac myocytes
1 Afterload

1 Myocardial O5 demand

Coronary arteries

T Vasodilation

T Myocardial Os supply

Perip::h-aral VEINs
Minimal venodilation

E

Peripheral artericles

T Vasodilation
L Afterload

Kardioselektivhe

— Vazodilatacné

4 Myocardial O, demand

Lippinco

‘s Principles of Pharmacology 2009
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Blokatory Ca?* kanalov

Vazodilatacné

Nifedipin, nikardipin, nimodipin,
amlodipin

vyvolavaju vyraznu dilataciu s aktivaciou
sympatikovych reflexov

relativne selektivne pre vaskularne
hladkeé svaly (arterialne)

Lacidipin, isradipin, felodipin
2. generacia

silnejSia vazodilatacia

slabsie negativne inotropné a
chronotropné ucinky

Nimodipine EMITE]
Capsules Rx only

FOR ORAL USE ONLY.
Package is not child-resistant. .

arni

P el i b 30 Capauies (3 x 10 Copsutes)


https://www.webmd.com/drugs/2/drug-10951/nimodipine-oral/details

Blokatory Ca?* kanalov 3T
Kardioselektivne 13

e Verapamil, diltiazem

*

pOsobia na napatovo
zavislé Ca?* kanaly v
prevodovom tkanive
srdca

vazodilatacia

blokuju tiez vstup Ca?* do
Gl hladkého svalu a
vyvolavaju tak obstipaciu

' Verapamil 40 mgl

i drajeuri

poo
N
Uit
00

i

clorhidrat de verapamil

cale orala

jeuri
50 drajeu sanofldW'jJ



Blokatory Ca?* kanalov i
NU oo
NU blokatorov Ca?* TUM CHANNEL BLOCKERS
kanalov:
VERY
opuch ndh ~ NICE
"DRUGS

vyrazné znizenie TK
vyrazné znizenie srdcove; =

_ o Actions: Blocks calcium access to cells
frekvencie (verapamil, diltiazem) causing: ¥ Contractility +

: : J Conductivity of th
depresia funkcie srdca
(verapamil, diltiazem)

J Demand for oxygen

Side Effects: { BP
Bradycardia
May precipitate AV block
Headache
Abdominal discomfort
(constipation, nausea)
Peripheral edema

Copyright © 2012, 2008, 2005, Mosby. Inc., an affiliate of Elsevier Inc.



Ostatné antianginozne lieky | ::

e Ranolazin

e Antiagregacna terapia S
® AntlhyperllpldemiCké &‘:T‘gg%?szg\golrinxéended R:’i:::

' Nefazol>=
te rap 1a e (Ranclain?) 3

X
1. ViA ORAL AT

o ACEI
e Sartany (AT1 blok)



Ranolazin
Hlavny MU

e Ovplyvnuje Na*-

dependentné Ca?* kanaly

(poCas ischémie myokardu zmenou
intracelularnej hladiny Na*):

> U perzistentné alebo
oneskoré Na* prudy (l,,) do
kardiomyocytu cez mnohée
napatovo-zavislée Na* kanaly

» nepriamo predchadza
presyteniu Ca?*, ¢o inac
spOsobuje kardialnu ischemiu

00

'YX

o000

'YX

o0

®

Ranolazine: Mechanism of action
Ischemia Ranolazine
inhibits the late inward

Na current

Na* overload

Ca?* overload

Diastolic relaxation failure

(increased diastolic tension)
Extravascular compression




Ranolazine is an Inhibitor of Late |,

Belardinelli, et al. Eur Heart J. Na* Ca**
2004; 6 (supp 1): 1317.



Ranolazin see:
Ostatné MU oos

Ranolazin je:
aj parcialnym inhibitorom oxidacie mastnych kyselin

presuva tvorbu ATP z mastnych kyselin na efektivnejsiu
karbohydratovu oxidaciu (kyslik V)

pouziva sa u pacientov s chronickou AP, u ktorych
pretrvavaju symptomy napriek liecbe 3-blokatormi,
blokatormi Ca?* kanala alebo nitratmi



Ranolazin 1t
Kombinacie .
e Ranolazin pri lieCbe chronicke] AP mé6ze byt
pouzivany s:
. B - blokatormi Ranolazine — Summary
" mtrétm' e Metabolic modulation
tolerated antianginal Reduces late
+ blokatormi Ca2* “remansymplomalc” INa
 andila
+ antiagreganciami R;frt;?:s Does not
+ hypolipidemikami consumption g
+ ACEI e Does not
+ blokatormi AT1 Senop, e O}

Extends exercise
ability


https://www.slideshare.net/iyerbk/ranolazine

- = + + # ¥

X X J
Ranolazin .
NU

Bezné (viac ako 1 zo 100 o Zriedkave (viac ako 1 z 1000
pacientov uZivajucich ranolazin): pacientov uzivajucich ranolazin):
obstipacia + abnormalne laboratorne testy
zavraty + Krv v moci
bolesti hlavy + nejasné videnie
nausea + stazeneé dychanie
vracanie + zmatenost
slabost’ + zmeny EKG........



ANGINA PECTORIS




