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Léky mohou zpusobit ¢i zhorsSit
srdecni selhani pfimym
poskozenim myokardu: negativnim
inotropickym, lusitropickym nebo
chronotropnim tc¢inkem; dale
zhorSenim hypertenze; zvySenim
naloze sodiku; lékovymi interakcemi

s léky na srdecni selhani.



Definice hodnoticich kriterii
Rozsah postiZeni ¢i zhorseni srdecniho selhani
Velké: zivot ohroZzujici ¢i1 vedouci k hospitalizaci ¢i
navstevy ER
Stredni: vySetfeni na ambulanci, zména NYHA,
srde¢ni funkce nebo zhorseni KV onemocnéni

(napf., hypertenze, dyslipidemie a metab. sy) nebo
nutna zména medikace pro zhorSené symptomy.

Malé: Pfechodna ¢i docasna tprava lécby pro
zménu symptomu.



Definice hodnoticich kriterii

Zacatek ncinku vzniku postiZeni i zhorseni
srdecniho selhani

Bezprostiedni: NU béhem jednoho tydne
od podani.

Sttedni: NU béhem tydnii az mésicti od
podani.

Pozdni: NU b&hem vice neZ jednoho roku
od podani.



Association With HF
Level of

Exacerbates | Magnitude Evidence
Causes Direct | Underlying of HF for HF
Drug or Therapeutic Myocardial Myocardial | Induction or | Induction or Possible
Class Toxicity Dysfunction | Precipitation | Precipitation | Mechanism(s)

Analgesics

COX, nonselective
inhibitors (NSAIDs)

COX, selective

Prostaglandin
inhibition leading to
sodium and water

inhibitors (COX-2 retentio_n, increased

inhibitors) systemic vascular
resistance, and
blunted response to
diuretics

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69



Association With HF

Drug or Therapeutic
Class

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Anesthesia medications

Inhalation or volatile anesthetics

Desflurane

Enflurane

Halothane

Isoflurane

Sevoflurane

Myocardial depres-
sion, peripheral
vasodilation, attenu-
ated sympathetic
activity

Intravenous anesthetics

Dexmedetomidine

a,-Adrenergic
agonist

Etomidate

Suppression of
adrenal function

Ketamine

Major

Negative inotrope

Propofol

Moderate

Negative inotrope,
vasodilation

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69



Association With HF

Drug or Therapeutic
Class

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Diabetes mellitus medications

Biguanide

Metformin

Increased anaerobic
metabolism and
elevated lactic
acidosis

Thiazolidinediones

Possible calcium
channel blockade

Dipeptidyl peptidase-4 i

nhibitors

Saxagliptin

Sitagliptin

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Association With HF

Drug or Therapeutic
Class

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Antiarrhythmic medications

Class | antiarrhythmics

Flecainide

Major

Disopyramide

Major

Negative inotrope,
proarrhythmic
effects

Class Il antiarrhythmics

Sotalol

Major

Proarrhythmic
properties,
[3-blockade

Other antiarrhythmics

Dronedarone

Negative inotrope

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Association With HF
Level of

Exacerbates | Magnitude Evidence
Causes Direct | Underlying of HF for HF
Drug or Therapeutic Myocardial Myocardial | Induction or | Induction or Possible
Class Toxicity Dysfunction | Precipitation | Precipitation | Mechanism(s)

Antihypertensive medications

a,-Blockers

Doxazosin 3,-Receptor
stimulation with
increases in renin
and aldosterone

Calcium channel blockers

Diltiazem Major Negative inotrope

Verapamil Major

Nifedipine Moderate

Centrally acting c-adrenergic medications

Moxonidine Major Possible
sympathetic
withdrawal

Peripheral vasodilators

Minoxidil Unknown




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Anti-infective medications

Azole antifungal medications

[traconazole

Negative inotrope

Other antifungal medications

Amphotericin B

Major and
moderate

Unknown

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Anticancer medications

Anthracyclines

Doxorubicin

Daunorubicin

Epirubicin

darubicin

Mitoxantrone

Prolonged oxidative
stress caused by
secondary alcohol
metabolite

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Anticancer medications, continued

Alkylating agents

Cyclophosphamide

[fosfamide

Major and
moderate

Oxidative stress

Mitomycin

Moderate

Reduction to
semiquinone
radical: oxidative
stress

Antimetabolites

5-FU

Capecitabine

Major and
moderate

Unknown, possibly
coronary vasospasm

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Targeted therapies

Bevacizumab

Major and
moderate

VEGFA

Abl, PDGFR, c-kit

Interferon

Major and
moderate

Interleukin-2

Major

Cytotoxic damage to
the myocardium

Lapatinib

Major and
moderate

ErbB2

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Pertuzumab

X

X

Major and
moderate

C

ErbB2, antibody-
dependent
cytotoxicity

Sorafenib

Minor

VEGFR, PDGFR

Sunitinib

Major

VEGFR, PDGFR, Flt-
3, c-kit, AMP-kinase

Trastuzumab

Major and
moderate

ErbB2, antibody-
dependent
cytotoxicity

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Taxanes

Paclitaxel

Docetaxel

Moderate

Potentiation of
anthracyclines

Other cancer medications

Thalidomide

Unknown

Lenalidomide

Hypersensitivity
myocarditis

Hematologic medications

Anagrelide

Possible inhibition
of PD IV

Cilostazol

Inhibition of PD
Il resulting in
arrhythmias




Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Neurological and psychiatric medications

Stimulants

X

Major (with
overdose) and
minor

Peripheral -
and [3-agonist
activity

Antiepileptics

Carbamazepine

Major

Negative inotrope
and chronotrope;
depresses phase
2 repolarization;
suppress sinus
nodal automaticity
and AV conduction

Pregabalin

Moderate to
minor

L-type calcium
channel blockade

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Drug or Therapeutic

Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Antidepressants

Tricyclic
antidepressants

Moderate

Negative inotrope,
proarrhythmic
properties

Citalopram

Major

Dose-dependent QT
prolongation

Antiparkinson medications

Bromocriptine

Pergolide

Excess serotonin
activity leading to
valvular damage

Pramipexole

Unknown

Antipsychotics

Clozapine

lgE-mediated
hypersensitivity
reaction, calcium
channel blockade




Association With HF
Level of

Exacerbates | Magnitude Evidence
Causes Direct | Underlying of HF for HF
Drug or Therapeutic Myocardial Myocardial | Induction or | Induction or Possible
Class Toxicity Dysfunction | Precipitation | Precipitation | Mechanism(s)

Antimigraine medications

Ergotamine Major C Excess serotonin

activity leading to

Methysergide Major
valvular damage

Appetite suppressants Major Valvular damage

Bipolar medications

Lithium Direct myofibrillar
degeneration,
adrenergic
stimulation,
calcium ion influx
interference

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69



Drug or Therapeutic
Class

Association With HF

Causes Direct
Myocardial
Toxicity

Exacerbates
Underlying
Myocardial
Dysfunction

Magnitude
of HF
Induction or
Precipitation

Level of
Evidence
for HF
Induction or
Precipitation

Possible
Mechanism(s)

Ophthalmological medications

Topical 3-blockers

Major

Negative inotrope

Topical cholinergic
agents

Pulmonary medications

Albuterol

Major to
moderate

Decreased
[3-receptor
responsiveness with
increased exposure

Bosentan

Major

Unknown

Epoprostenol

Major

Unknown

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69




Association With HF
Level of

Exacerbates | Magnitude Evidence
Causes Direct | Underlying of HF for HF
Drug or Therapeutic Myocardial Myocardial | Induction or | Induction or Possible
Class Toxicity Dysfunction | Precipitation | Precipitation | Mechanism(s)

Rheumatological agents
TNF-c. inhibitors Major Cytokine mediated

Antimalarials

Chloroquine Major Intracellular inhibitor
of lysosomal
enzvmes

Hydroxychloroquine Major

Urological agents

u1—BIrackers

Doxazosin Moderate B, -Receptor
stimulation with
increases in renin
Tamsulosin Moderate and aldosterone

Prazosin Moderate

Terazosin Moderate

Page Robert L. et al: Drugs That May Cause or Exacerbate Heart Failure. Circulation 2016; 134:e32—e69



Etiopatogeneze kardiotoxicity
nadorove lécby

primy cytotoxicky vliv
koagulace, anemie, malnutrice

sepse

hyperviskozni stavy

volumova zatéz

multiorganové selhani

davka léku
vék do 3 a nad 65 let

Elbl L. Kardiotoxicita nadorové 1écby. Postgrad Med 2011



Prehled kardiotoxicity dle typu poskozeni

- Destrukce buriky * Poskozeni bunky
» Typicky histologicky - Neni typicky
rlllale.z L istologicka his'rolog?ckyynélez
asifikace) - Toxicita neni zavisla
+ Toxicita zavisla na na podané KD
podané KD

* Ustupuje 3-4 T po

* Permanentni a preruseni terapie

progredujici

poskozeni, rekurence y Zpyavidlat r'evgr'zibilni
s dlouhodobym poskozeni (nejsou
odstupem po uplna data)

opakovanych stresech

Trastuzumab je rekombinantni humanizovana monoklonalni protilatka IgGl1,
ktera se selektivné vaze na extracelularni doménu receptoru 2 pro lidsky

epidermalni rustovy faktor (HER2). Elbl L. EuroEcho 2015
. Euroecno



Dg a sledovani kardiotoxicity

Metoda

Senz.

Spec,

Cena

Vyhody

Limitace

EKG

velmi nizka

velmi nizka

Nizk3

dostupnost

maly klinicky dopad

velmi nizka

velmi nizka

nizka

dostupnost

ozafeni, maly klinicky dopad

nizka

nizka

Wyl

vySetfitelnost

ozafeni

stfedni a2 vysoka

stfedni a2 vysoka

NIzZka

dostupnost, neinvazivnost,

Komplexnost

vySetfitelnost
pacienta

VYS0K3

VYSOKa

VYS0Ka

VYS0Ka predikce

cena, invazivnost

Imunoscintigrafie

VySOKa

VySOKa

VySOka

(asna dletekce

naklady, ozafen|

Zatézoveé testy

stfedni a2 vysok3

stfedni a2 vysoka

nizka a2 stfedni

dostupnost, neinvazivnost,

Komplexnost

vySetfitelnost
a Spoluprace pacienta

Vysoka

stiedn

V88l

dostupnost

chybi klinicke yyhodnoceni

Elbl L. Kardiotoxicita nadorové 1écby. Postgrad Med 2011



BEABRIGBR&E




Expert consensus for multimodality
imaging evaluation of adult patients
during and after cancer therapy

1.Pokles EFLK > 10% pod hodnotu
EF 53%

2 .Potvrzeni tohoto poklesu
opakovanym mérenim v odstupu
2-3 tydnu

European Heart Journal — Cardiovascular Imaging (2014) 15, 1063-1093



3.Pokles EFLK musi byt dale kategorizovan:

+ REVERSIBILNI: zména je < 5% ve
srovndni se vstupni hodnotou EF pred
léecbou

- CASTECNE REVERSIBILNI: zlepsi se
> 10% oproti maximalnimu poklesu, ale
zustava > 5% pod vstupni hodnotou EF

- IREVERSIBILNI: EF zlepSena < 10%
ale zlstava > 5% pod vstupni hodnotou EF
pred zahdjeni terapie

 NEDETERMINOVANY: neni mozné

provést opakovana méreni

European Heart Journal — Cardiovascular Imaging (2014) 15, 1063-1093



Laborator a biomarkery

Zakladni biochemie + KO
NT-pro BNP i BNP

Troponin - ¢cTnl



Chemoterapie |Mozneé kardioprotektivni
postupy

Vsechny léky ¥~ urceni a lécba KV
rizikovych faktorti

=" lé¢ba komorbidit( ICHS,
ChSS, DM, HT)

¥~ vyvarovat se léka
prodluzujicich QT interval

" lé¢ba iontovych poruch

¥~ minimalizovat iradiaci
srdce




Chemoterapie Mozneé kardioprotektivni
postupy
Antracykliny a Omezit kumulativni davky (mg/m?)

jejich analoga

daunorubicin < 800
doxorubicin < 360
epirubicin < 720
mitoxantrone < 160
idarubicin < 150

dexrazoxan jako alternativa

ACFi/ ARB

betablokatory

statiny

cviceni

Trastuzumab

ACFi/ ARB

betablokatory




Ne sit medica gravior

ipso morbo!
Jan Evangelista Purkyn¢ 1858




