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Historie

* Sir James Whyte Black (1924-2010) — skotsky
farmakolog, popsal v r. 1962 objev pronethalolu

* 1. 1964 syntetizovan prvni propranolol (®Inderal)

* Nobelova cena za medicinu r. 1988 spolecneé s
Gertrude B. Elion a Georgem H. Hitchingsem za
strategii racionalniho designu lécCiv

* Objev propranololu je povazovan za nejvétsi
prilom v |é¢bé anginy pectoris /srdecniho /I\
selhani od dob digitalisu. OA};\H




Co jsou to betablokatory

* Kompetitivni agonisté katecholamin( ve vazbé na 8 receptory

Srdce Hladka svalovina Tukova tkan
Juxtaglomelurus  (bronchu, GIT,
(ledviny) cévy)
Déloha
Jatra
Moc. méchyr




Farmakologie blokady beta receptoru

* Afinita k receptort 1 a 2 = kardioselektivita

* Pfitomnost parcialni stimulace receptoru £ = ISA (vnitrni
sympatomimeticka aktivita)

* Dle metabolizace a vylucovani: Lipofilie vs. hydrofilie
* Stabilizace bunécné membrany — antiarytmicky ucinek

* Vazodilatacni ucinky (stim. receptort 82, blokada receptort a,
uvolnéni NO, blokada kalciovych kanal)




Kardioselektivita BB

¢ NESE|Ektivni propranoiol

bopindolol, celiprolol, carvedilol

0.3

carvedilol 0.6
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* Kardioselektivni —
= afinita k receptorliim 1 > 52 metoprolo | -
bisoprolol = nejvice kardioselektivni B ——
bisoprolol | :: -
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Wellstein A et al. J Cardiovsc Pharmavol 1986; 8 (Suppl 11): 36-40

WellStein A et al. Eur Heart J 1987; 8 (Suppl. M): 3-8

Pomér selektivity k receptoram 1/ 52




ProcC jsou vyhodneéjsi kardioselektivni BB

* Neselektivni stimulace f1i 2 receptoru vede k:
* Bronchokonstrikci (KI u CHOPN, mozny kasel u astmatiku)

+  Tiotls A, Bera-blockers in asthma: myth and reality. pert Rev Respir Med, 2019 Sep;13(9).815-822,
+  Self TH, Wallace JL, Soberman JE. Cardioselective beta-blocker treatment of hypertension in patients with asthma: When do benefits outweigh risks? J. Asthma. 2012:49:947-5951.

* Snizené uvolnéni insulinu z f-bunék pankreatu (Langerhansovy ostrivky) — DM2T

«  Wickimayr M. et al. Effects of beta-blocking agents on insulin secretion and glucose disposal, Horm Metab Res Suppl, 1980,22:29-33.

* Chlad koncetin (pisobenim na hladky sval cév — periferni vazokonstrikce) — Kl u
ICHDKK, resp. kritické koncetinové ischémie

* Selektivni BB maji nizsi vyskyt nezadoucich ucinku
 V kardiologii se neselektivni BB prakticky jiz nepouzivaiji.




Vnitrni sympatomimeticka aktivita

* = kompetitivni dualismus

BB castecné inhibuje a castecne stimuluje beta-receptor

Dusledky:
* Neni tak razantni 4 SF (Kl u postIM) -> mensi bradykardizujici ucCinek u BB s ISA
e Vedou ke zmirnéni NU
* Snizen NU na glycid. metabolismus, tuky
* Nenirebound po nahlém vysazeni

+ ISA: (bo)pindolol, oxprenolol, celiprolol, acebutol

- ISA: atenolol, bisoprolol, esmolol, metoprolol, propranolol, sotalol, timolol
=> vice bradykardizujici




Lipofilita vs. Hydrofilita (I)

* Farmakokinetika nam urcuje
 prunik HEB (hematoencefalicka bariéra)
* metabolismus v jatrech

* vylu€ovani ledvinami




Lipofilita vs. Hydrofilita (I1)

Lipofilni

Metoprolol, nebivolol, carvedilol, betaxolol

Ambifilni

Bisoprolol

Hydrofilni

Atenolol, celiprolol, esmolol, sotalol

Rychlejsi resorpce z GIT

Pomalejsi resorpce z GIT

Metabolismus v jatrech
First pass effect -> kratsi biol. polocas,

SniZzena biologicka dostupnost (10-30%)
Vazba na plasmatickeé bilkoviny

U jaterni cirhosy kumulace davek

Nevyznamny first pass effect
Vysoka biologicka dostupnost,

24 hod ucinek

Nizsi vazebnost na
plasmatické bilkoviny

Nepodléha first pass effectu

Vysoka biologicka dostupnost
Polocas 6-12hod

Vylucuje se ledvinami
Mala vazba na plasmatické bilkoviny ->
dialyzovatelnost

Dobry prunik pres HEB -> vedlejsi ucinky CNS

Nepronika do CNS

Metabolismus na urovni P450 CYP 2D6 —
potencial k Iékovym interakcim, genovému
polymorfismu

Nizky potencial |ékovych interakci




Biologicky polocCas => davkovani

* U kratkého polocasu je nutné davkovani vicekrat denné

e U dlouhého polocasu riziko kumulace davky

Betablokator Biol. polocas (hod)
atenolol 6-9
betaxolol 14-20
bisoprolol 10-12
carvedilol 7
metoprolol tartrat 3-4
metoprolol sukcinat 1-9
nebivolol 22




Klinické ucinky BB

* Negativné chronotropni ({, srdec¢ni frekvence) -> prodlouzi plnici ¢as levé komory
—> zlepsi perfuzi koronarniho recisté

* Negativné inotropni (oslabeni sily stahu srdecniho svalu)

* Snizeni metabolického naroku srdce

* Snizeni krevniho tlaku

» Antiarytmické vlastnosti (zvySeni fibrilacniho prahu)

* Blokada [1-juxtaglomerularnich receptoru -> snizeni produkce reninu
* Snizeni vyplavovani katecholamint v CNS

* Antioxidacni vlastnosti

* Cytoprotektivni efekt pri vysoké hladiné katecholamint

* Inhibice nadmérné apoptozy




Kontraindikace

Absolutni Relativni

* AVB tézsiho stupne, tézka * PR>240ms, sTK <100mmHg
bradykardie (pod 50/min) « Kompenzovany diabetik

e Tezké astma bronchiale,  Lehké a stredné tezke astma,
bronchospasmus CHOPN

Raynaudiv fenomén
Periferni hypoperfuze

 Edém plic, akutni srdecni selhani

e Vazospasticka (Printzmetalova)
angina

e Kriticka koncetinova ischémie

* Monoterapie u
feochromocytomu




NU - aneb na co si dat pozor

e Kardialni
* bradykardie, hypotenze, snizeni kontraktility - srdec¢ni insuficience

* Centralni - lipofilni BB (vzacné)
* Utlum, poruchy spanku, halucinace, deprese, psychotické reakce

* Jiné ((2)
* bronchospazmus, periferni vazokonstrikce, impotence




Rebound fenomeén

* Pfi ndhlém vysazeni BB muze dojit vlivem rychlého uvolnéni
receptoru ke zvysené citlivosti na cirkulujici katecholaminy a k
progresivnimu I TK a TF se I naroky myokardu na kyslik
(hypertenzni krize, srdecni selhani, nestabilni angina pectoris, IM).

* Proto je doporuceno snizovat davku na polovinu béhem 2-3 dnu a
vysadit je postupne.

* Riziko je minimalni u BB s ISA (maji parcialni agonismus k receptoru) a
mohou byt vysazeny rychle.




Indikace

e Zpocatku pouzity k [écbé AP a HT
* Od 70tych let SS (Waagstein)
e Az v 90tych letech rutiné zavedeny do praxe [éCby SS

* Dnesni uziti:
 |schemickda choroba srdecni (ICHS)
* Srdecni selhani (SS)
* Arytmie
* Arterialni hypertenze




Ischemicka choroba srdecni a angina pectoris (l)

 Studie ze 70tych let (pred PCl, DAPT)

* Potlaceni sympatoadrenergni aktivity, ! katecholaminové toxicity
e JSEITK=>1 spotreby O, myokardem

* Prodlouzeni diastoly => zlepseni prokrveni aa.coronariae

e Zvyseni dodavky kysliku do myokardu

* Potenciace ucinku inhibitord RAAS

* Zvyseni fibrilacniho prahu




Ischemicka choroba srdecni a angina pectoris (Il)

* Redukce mortality o0 23% a snizeni vyskytu re-IM o 27%
« Redukce mortality je dana zejm. { vyskytu nahlé srdeéni smrti (NSS)

* Redukce mortality je vyssSi u pacientu se srde¢nim selhanim nez u

v

pacientu s AKS bez srdecniho selhani

* Kl u vazospastické AP
* Nepouzivat BB s ISA (nedostatecné snizeni SF)
* BB jsou zakladem sekundarni prevence ICHS. i patents with coronary artery dease treated ith.

percutaneous revascularization: a meta-analysis of
adjusted results. J Cardiovasc Med
(Hagerstown). 2018 Jul;19(7):337-343.

Janousek S: Akut. Interv. Kard.2004;3:189-192,




Doporuceni ESC pro Ié¢bu akutnich

koronarnich syndromt u pacientti prezentuijicich

se bez pretrvavajici elevace useku ST, 2020.

Souhrn dokumentu pfipraveny Ceskou kardiologickou spole¢nosti

(2020 ESC Guidelines for the management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation. Summary of the document prepared by
the Czech Society of Cardiology)

Zuzana Motovska?, Petr Kala®, Martin Hutyra<, Milan Hromadka“

Beta-blokatory

Beta-blokatory se doporucuji u pacientt
se systolickou dysfunkci LK nebo srde¢nim
selhdnim se snizenou EF LK (< 40 %).

U pacientl s predchozim IM by méla byt

zvazena dlouhodoba peroralni lécba
beta-blokatorem za ucelem snizeni celkové lla
mortality a mortality z kardiovaskularnich

pficin a kardiovaskularni morbidity.




Doporucené postupy ESC pro diagnézu a lécbu
chronickych koronarnich syndromd, 2019.

Souhrn dokumentu vypracovany Ceskou kardiologickou spole¢nosti

(2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes.
Summary of the document prepared by the Czech Society of Cardiclogy)

Martin Mates?, Petr Kala®, Tomas Palecek:, Eliska Sovova‘, Hana Skalicka®

Doporuéeni anti-ischemické farmakoterapie u chronickych korondrnich syndromd

Jako lé¢ba prvni volby ke kontrole tepové frekvence a pfiznakd jsou indikovany beta-blokatory nebo BKK. --
Nedari-li se kontrolovat angindzni potize beta-blokatory nebo BKK, méla by byt zvaZzovana kombinace beta- Ila c
-blokatoru a dihydropyridinového BKK.

Pfi zahdjeni lécby by méla byt zvaZzovana kombinace beta-blokatoru a dihydropyridinového BKK. lla -

ICHS a symptomatické SS (ischemicka kardiopatie a/nebo dysfunkce LK)
Beta-blokatory se doporuéuiji jako zakladni sougast lé¢by, protoze G&inné zmirfuji anginu a snizuji morbiditu --

a mortalitu u srde¢niho selhani.

ICHS a arterialni hypertenze

U hypertonikd nedavno po IM se doporucuji beta-blokatory a blokatory RAS. --

U pacientl s projevy anginy se doporuduji beta-blokdtory nebo BKK.




Srdecni selhani

* BB snizuji mortalitu, morbiditu, zlepsuji symptomy SS

* Pozitivni ucinky BB jsou dany:
* Up-regulaci receptora 8 1
* Ochranou myokardu pred toxickym plisobenim katecholamin(
* Snizenim aktivace RAAS

* Obnova reflexni kontroly srdce a krevniho obéhu

* Indikovany u NYHA [-IV




Mortalitni studie BB u chronického SS

Trial Year 3-Blockers n° of Patients Effects on Mortality
) No significant difference in
CIBIS 1994 Bisoprolol 641 mortality between the two groups
CIBIS TI 1999 Bisoprolol 2647 54% relative risk reduction in
all-cause mortality
: No significant difference in
15 2001 lol 27
BES o Bucindalo 6 mortality between the two groups
5 . .
CAPRICORN 2001 Carvedilol 1959 25% relative risk reduction in
all-cause of mortality
COPERNICUS 2001 Carvedilol 2289 31% telative isk recuction in
all-cause of mortality
COMET 2003 Metoprolel 2309 17% relative risk reduc.tmn in
all-cause of mortality
5 . .
MERIT-HF 1999 Metoprolol 3991 34% relative risk reduc.tmn in
all-cause of mortality
SENIORS 2005 Nebivolol 2128 No significant difference in

mortality between the two groups




Postaveni BB v managementu HFrEF

Management of HFrEF

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Velume overload

SR with LBBS = 150 ms SR wath LBBB 130149 ms or non LBB8= 150 ms

D o )

[schoemic osticlogy Nonvschaemic astiology
Som— D e Ico )

Atrial fonkotian Arrial fordlatian Coronary artery dsegse fran deficiency
QEITTTITTND | (D) D) CABG ) Ferric carbaxymaluase

Agrtic stenons Mitral regurpitation Heart rate SR>70 bben Black Roce ACELARN intolerance
@IS TEEMVRepair ) habradine )  HydnkonetSON)  @EEEITIEED

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

m -

There is consensus that ACE-I and beta-
blockers can be commenced together as
soon as the diagnosis of symptomatic HFrEF
is established.

There is no evidence favouring the initiation
of a betablocker before an ACE-I and vice
versa.

Beta-blockers should be initiated in
clinically stable, euvolaemic patients at a
low dose and gradually uptitrated to the
maximum tolerated dose.

European Heart Journal (2021) 42, 3599—-3726
doi:10.10%3/eurheartj/ehab368




Davkovani BB u srdecniho selhani

Beta-blokatory
Bisoprolol 1,25 mg 1x denné
Carvedilol 3,125 mg 2x denné

Metoprolol sukcinat  12,5-25 mg 1x denné
Nebivolol 1,25 mg 1x denné

10 mg 1x denné
25 mg 2x denné
200 mg 1x denné
10 mg 1x denné




* HFrEF

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of
HF hospitalization and death.””* ™"

* HFmrEF: Beta-blokatory mohou byt zvazeny s cilem snizit hospitalizace
a mortalitu.

A beta-blocker may be considered for patients
with HFmrEF to reduce the risk of HF hospital-
ization and death.”""”

* HFpEF: Doporuceni uvadeji, ze neexistuji data pro zadnou lécbu, ktera
by sniZzovala mortalitu a/nebo morbiditu .

European Heart Journal (2021) 42, 3599—-3726
doi:10.10%3/eurheartj/ehab368




Arytmie

2019 ESC Guidelines for the management of

patients with supraventricular tachycardia European Heart Journal (2020) 41, 655720

doi:10.1093/eurheartj/ehz467

2020 ESC Guidelines for the diagnosis and
management of atrial fibrillation developed in
collaboration with the European Association for

Cardio-Thoracic Surgery (EACTS)

European Heart Journal (2020) 42, 373—498
doi:10.1093/eurheartj/ehaaé12

2022 ESC Guidelines for the management of
patlents. with ventricular arrhythmlas and the European Heart Journal (2022) 43, 3997-4126
prevention of sudden cardiac death https://doi.org/10.1093/eurheartjlehac262




Arytmie: ucinky BB

* negativné chronotropni / dromotropni / inotropni
 antiischemicky ucinek

 potlacuje arytmogenni pusobeni katecholaminu

* snizeni automacity sinus. uzlu (AA ucinek tridy Il)

e zpomaleni vedeni AV uzlem

* pusobi proti vzniku naslednych potenciall (pozdnich i ¢asnych)
* snizuji vznik rtznych spoustécu arytmii

e do urcité miry i efekt AA |

* pouze sotalol efekt AA tridy Il ve vyssich davkach




Supraventrikularni tachykardie
e Potlaceni SVES
* Kontrola TF / verze fokalni arytmie, prevence jeji rekurence

* AVNRT - i.v. BB vhodné pro terminaci, snizeni TF, zvyseni efektu
vagovych manévru, chronické p.o. — prevence rekurence

* Obecné prevence paroxysmalnich tachyarytmii vyvolanych emocnim
stresem, fyzickou zatézi (cvicenim)

* Flutter sini — neucinny pro verzi, uc¢inné pro rate control (IC)

e Multifokalni arytmie — Casto spojeny s CHOPN, BB neefektivni a casto Kl
* AVRT, pridatné drahy, WPW — Kl BB, mohou urychlit vedeni

European Heart Journal (2020) 41, 655—720
doi:10.1093/eurheartj/ehz467




Fibrilace sini (I)

e Rate control
* BB ucinngjsi nez digoxin u tachy vyvolané zatézi
* BB + digoxin ucinnéjsi nez BB Ci digoxin samostatné

* Segal IB et al. The evidence regarding the drugs used for ventricular rate control. J Fam Pract 2000;49:47 59.

e vzdy i u strategie kontroly rytmu (cave zrychleni frekvence komor u FS na
propafenonu bez rate control)

* BB mohou snizit Sanci na subakutni recidivu FS po EKV

* Nizsi incidence FS u pacient uzivajicich BB
e HT, post-IM, SS a po elektivnich nekardialnich operacich

European Heart Journal (2020) 42, 373 —-498
doi:10.1093/eurheartj/ehaa612




Fibrilace sini (Il)

Beta-blodkers, diltiazern, or verapamil are recommended as first-choice drugs to control heart rate in AF patients with
LVEF >4, 19257511529
Beta-blockers andlor digoxin are recommended to control heart rate in AF patients with LVEF<40f % #15025125330 532 1B

Beta-blockers are often first-line rate-controlling agents, largely
based on better acute rate control Interestingly, the prognostic ben-
efit of beta-blockers zeen in HF with reduced ejection fraction
(HFrEF) patients with sinus rhythm has been questioned in patients
with AF.*"

European Heart Journal (2020) 42, 373 —-498
doi:10.1093/eurheartj/ehaab12




BB ke kontrole frekvence FS

Intravenous administration Usual oral maintenance dose
Beta-blockers”
Metoprolol tartrate 25 -5 mg Lv. bolus; up to 4 doses 25 - 100 mg bid
Metoprolol XL (succimte) MNA 50 - 400 mg od.
Bisoprolol INJA, 125-20mg ad
Atenolol” INJA 25 - 100 mg ad.
Esmolol 500 pglkg Lv. bolus over 1min; folbowed by MN/A
50- 300 pgfeg/min
Landiolol 100 pgfkg Lv. bolus over 1min, followed by  N/A

10- 40 pg'kg/min; in patients with cardiac

dysfunctiore 1- 10 pg/lgimin
Mebivalol P A 25-10mgod

Carvedilal PiA 3.125-50 mg bid




Komorove arytmie

* Excelentni bezpecnostni profil, vysoka ucinnost
* BB jsou lékem prvni volby
* Snizuji mortalitu

 ze vSech pricin u pacienttd HFrEF

* u polymorfni KT po IM

* Snizeni rizika NSS u akutni i chronické ischémie myokardu
* Potlacuji KES u strukturalné normalnich srdci

* \V kombinaci s dalsimi AA zvysuji efekt AA 1écby

* Lékem 1. volby u nékterych kanalopatii: LQT, CPVT, ARVD

European Heart Journal (2022) 43, 39974126
https://doi.org/10.1093/eurheartj/ehac262




Arteria

| pill Initial the
rapy s = 5
B S el ACE or ARB + CCB or diuretic
Consider monotherapy in low-risk grade | hypertension (systolic
BPF <150mmHg), or in very old (=80 years) or frailer patients
I pill Step 2
p . - -
= Triple combination ACEi or ARB + CCB + diuretic
2 pills e A Resistant hypertension
. riple combination Add sol 25,50 d
+ spironolactone _’P'“f"“l“m"'-" ( mg o.d.) or other
3 or other drug

Consider referral to a spedialist centre for further investigation

Beta-blockers

Consider beta-blockers at any treatment step, when there is a specific indication for their use,

e.g. heart failure, angina, post-myocardial infarction, atrial fibrillation,
or younger women with, or planning, pregnancy

@ESC

Step-up management arterialni
hypertenze

2021 ESC Guidelines on cardiovascular disease
prevention in clinical practice

European Heart Journal (2021) 42, 3227 — 3337
doi:10.1093/eurheartj/ehab484

2018 ESC/ESH Guidelines for the management
of arterial hypertension

European Heart Journal (2018) 39, 3021-3104
doi:10.1093/eurheartj/ehy339




Postaveni BB v |ecbé art. hypertenze?

Beta-blockers

Consider beta-blockers at any treatment step, when there is a specific indication for their use,

e.g. heart failure, angina, post-myocardial infarction, atrial fibrillation,
or younger women with, or planning, pregnancy

 Arterialni hypertenze + SS, AP, post-IM, fibrilace sini
* Mladé zeny planuijici graviditu
e Tehotné




Perioperacni podavani BB

Pre-operative initiation of beta-blockers in
advance® of high-risk NCS may be considered in
patients who have two or more clinical risk
factors,” in order to reduce the incidence of
peri-operative myocardial infarction.'®*7%~"%*

Pre-operative initiation of beta-blocker in advance
of NCS may be considered in patients who have
known CAD or myocardial ischaemia.®****

Routine initiation of beta-blocker peri-operatively

. 185,187,189,233,234
is not recommended.

Peri-operative continuation of beta-blockers is

recommended in patients currently receiving this

medication.?%196-1%%

d " ' ' . . '

Ischaemic heart disease, cerebrovascular disease, renal insufficiency, or diabetes
. . 239

mellitus, according to the RCRI score.

2022 ESC Guidelines on cardiovascular
assessment and management of patients
undergoing non-cardiac surgery

European Heart Journal (2022) 43, 38263924
https://doi.org/10.1093/eurheartjlehac270

18 Overall, initiation of beta-blockers before NCS was not asso-
ciated with a net clinical benefit in most analyses, but they might
be beneficial in patients with high CV risk profiles or who are under-
going high-risk surgical interventions (including vascular interven-
tions).'®®"”"”* ‘When oral beta-blockade is initiated in CAD
patients who undergo NCS, the use of atenolol or bisoprolol as a
first choice may be considered.'*'%3-1%°

In patients who are on chronic beta-blocker therapy before
surgery, it is recommended to maintain these in the peri-operative
period. Increased mortality following pre-operative beta-blocker
withdrawal has been reported in five observational studies.'”"'*'”
Interruption of this therapy for >2 days post-operatively may double
the risk of AF.**




Ackoli jsou betablokatory pouzivany
jiz pres 40 let, maji stale sve

dulezité misto v klinicke praxi.




Deékuji za pozornost




