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Vyznam kardiotoxicity
G

KV onemocnéni a malignity jsou 2 nejcastéjsi priCiny umrti ve
vyspélém svété

e s prodluzujicim se vékem vyssi pocet lidi podstupuje
protinddorovou terapii s anamnézou RF/manifestnim KV
onemocnénim /* rizikovost populace podstupujici potencialné
kardiotoxickou Thx

* terapie onkologickych onemocnéni se vyznamné zlepsila,
vysledek muze byt limitovan nezadoucimi ucinky protinadorové
terapie

Kardiotoxicita je jednou z nejcastejsich pricin umrti
vyléceného onkologického pacienta

Siegel RL et al. Cancer statistics, 2015. CA Cancer J Clin 2015,65:5-29.
Pudil R. Cardiac Failure Review .DOI: 10.15420/usg;£01 7:16:1.
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Nova doporuceni 2022

@ E S C European Heart Journal (2022) 00, 1-133 ESC GUIDELINES

European SOCIELY  hitpoi/doiorg/10.1093/eurheartj/ehac 244
of Cardialogy

2022 ESC Guidelines on cardio-oncology
developed in collaboration with the European
Hematology Association (EHA), the European
Society for Therapeutic Radiology and
Oncology (ESTRO) and the International
Cardio-Oncology Society (IC-0OS)

Developed by the task force on cardio-oncology of the European
Society of Cardiology (ESC)




Riziko KV toxicity u onkologickych pacientu
G

Baseline During cardiotoxic Long-term follow-up after
risk cancer therapy cancer treatment

Primary and Cancer treatment
CTR-CVT secondary surveillance
risk prevention Early CTR-CVT
strategies management

Cancer survivorship programmes

High risk

Low risk
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Management kardiotoxicity v praxi
.

Inicidlni rizikova strategie nemocnych
* klinicka data:

* anamnéza kardiovaskularnich onemocnéni, pritomnost
rizikovych faktort KV onemocnéni, anamnéza predchozi
protinadorové terapie, fyzikalni nalez, zmeéreni zakladnich
veliCin (krevni tlak, tepova frekvence, vyska, vaha a uréeni BMI)

e vySetreni:

e 12ti svodové ekg, kardiomarkery (BNP/NT-proBNP, Tn),
glykemie nalacno, HbA1C, funkce ledvin, lipidogram a
transthorakalni echokardiografie

Rizikovost: nizk3, stredni, vysoka a velmi vysoka

Stanoveni planu kontrol:
* uonkologa a kardiologa

European Heart Journal (2022) 00. 1-133. https://doi.ora/10.1093/eurhearti/ehac244.° =~



HFA-ICOS baseline stratifikace

Baseline CV Anthracycline HER2-targeted VEGF BCR-ABL Multiple Myeloma RAF and MEK
toxicity risk factors chemotherapy therapies inhibitors inhibitors therapies inhibitors
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HFA-ICOS baseline stratifikace

Baseline CV Anthracycline HER2-targeted

toxicity risk factors chemotherapy
Arterial thrombosis

with TKI
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HFA-ICOS baseline stratifikace

Baseline CV Anthracycline HER2-targeted VEGF BCR-ABL Multiple Myeloma RAF and MEK
toxicity risk factors chemotherapy therapies inhibitors inhibitors therapies inhibitors
Cardiac imaging

LVEF <50% H H H H H H

LVEF 50-54% M2 M2 M2 - M2 M2

LV hypertrophy - - - - M1 -

Ca rdla.c | B B B B VH B
amyloidosis

Cardiac biomarkers
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HFA-ICOS baseline stratifikace

Baseline CV

Age 280 years
Age 65—79 years
Age 275 years
Age 65-/4 years
Age >60 years
CVD 10-year risk
score >20%
Hypertension
Chronic kidney
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Proteinuria

DM
Hyperlipidaemia
Family history of
thrombophilia
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toxicity risk factors chemotherapy

H
M2

M1
M1

M1

therapies
H
M?2

M1
M1

M1

VEGF

M1

M1
M1
M1

BCR-ABL Multiple Myeloma RAF and MEK
inhibitors inhibitors

H
M2
M1

H
M2
M1

M1
M1

M1

therapies

M1

M1

M1
M1

M1

inhibitors
M1
M1
M1
M1

M2
M1

M1

N
WLNEY,

)

European Heart Journal (2022) 00. 1-133. httos://doi.ora/10.1093/eurhearti/ehac244.- =~



Kardio-onkologie — zakladni principy

Nové zjistény ibé Dlouhodobé
nador sledovani

Vysetreni 1 rok po
dokonceni terapie

TTEza 1,3 a5 let,
poté kazdy 5.rok
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Zakladni projevy
kardiotoxicity




Kardiotoxicita protinadorové terapie

» antracykliny/antrachinolony, cyklofosmamid, antimetabolity,
Srdecni selhani antimikrotubularni latky, monoklonalni protilatky, inhibitory
thyrozinkinaz a proteaz, ICI

Postizeni koronarnich |+ antimetabolity (fluorouracil), inhibitory VEGF, cisplatina,
tepen radioterapie

Postizeni chlopni * radioterapie

Arytmie * veétSina chemoterapeutik vc. ICI

Trombembolismus * antracykliny, taxany, cisplatina, VEGF inhibitory, tamoxifen
pertenitpmy/cp | o oty T, Lasaraginizs, st
Hypertenze * bevacizumab, cisplatina, sunitinib, sorafenib

Plicni hypertenze e dasatinib, cyklophosfamid, alkylujici latky
Peri/myokarditis * anthracykliny, cyklophosfamid, cytarabin a bleomycin, ICI
CRS * CART-T cell

: ;r\

o ° _
z W

P Ay

- (=]

Og, S

C kRP



Dysfunkce myokardu

]
= cancer therapy related cardiac dysfunction, CTRCD
Asymptomaticka:

* lehka:
 LVEF > 50% a soucasneé relativni pokles GLS od 15% od
vstupniho vysetreni a/nebo vzestup kardiomarkeru

e stredni:
* LVEF klesa alespon o0 10% a je v rozmezi 40-49% nebo
* LVEF klesa do 10% od vstupni hodnoty, je v rozmezi 40-49% a
soucasneée doslo k poklesu GLS alespon o 15% nebo
e je pritomen vzestup biomarkeru
e tezka:
* LVEF klesa < 40%
Symptomaticka:
* |ehka, stredni, tézka Ci velmi tézka




Dysfunkce myokardu

G
predevsim antracykliny, HER2-cilena terapie, avsak i
rada dalsich

e konzultace s onkologem individualni posouzeni o
preruseni/ukonceni protinadorové terapie, pripadné
0 zmene typu protinadorové lécby

* terapie podle platnych doporuceni pro terapii
srdecniho selhani: farmakologicka (ACEi/ARNi/SGLT?2i,

MRA, BB) nefarmakologicka - preziti > 1 rok (MCS,
CRT)

* navrat k protinadorové terapii - multidisciplinarni tym
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Prevence CTRCD

Primarni prevence:

 eliminace rizikovych faktorl kardiovaskularnich onemocnéni (1)

* dexrazoxan u rizikovych pacientu pred terapii antracykliny (lla)

* liposomalni formy antracyklint (l1a)

* |écba ACEi/ARB a betablokatory u rizikovych a velmi rizikovych
pacientU (antracykliny, HER2-terapii a dalsi) (l1a)

e priradioterapii — ochrana oblasti myokardu

Sekundarni prevence:

* terapie konkomitantnich KV onemocnéni

e pravidelné vysetreni kardiologem:
* klinicky stav, ekg, kardiomarker( a echokardiografie
* detekce ¢asnych projevl kardiotoxicity
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Nejcastejsi KV komorbidity u
onkologickych pacientu




Ischemie myokardu/akutni koronarni syndrom

G
* fluroropyrimidiny, immune-check point inhibitory, taxany, platina,

cyklofosfamid, nilotinib a fada dalsich

Siroké spektrum nalezi:

 asymptomatické ischemické zmény ekg, symptomy AP, tako-tsubo
KMP, vasospasmy, akutni koronarni syndromy (nékdy je norm.
SKG)

* iradiace: specifické postizeni (difuzni ztlusténi stény céy,
kalcifikaty)

STEMI a NSTEMI:

* invazivni pristup (preziti nad 6 mésicul)

* zpUsob revaskularizace (stenting/POBA) a typ stentu se mj. fidi
také hodnotou trombocytu:
< 50000/l neni doporucen ticagrelor ¢i prasugrel

e < 30000/ul neni doporucen klopidogrel
e < 10000/ul neni doporucen ani aspirin



Arterialni hypertenze

T
* nezavisle/projev terapie (VEGFi, 2. a 3. generace inhibitoru

tyrozinkindz, brigatinib, ibrutinib, fluoropyrimidiny, cisplatina)
* vliv ostatni medikace (kortikosteroidy Ci nesteroidni antirevmatika)
Management:
e cil: TK<140/90mmHg (IC)
e systolicky TK 2180 mmHg nebo diastolicky TK 2110 mmHg:
e preruseni protinadorové terapie
 |écba hypertenze:
 1.linie: ACEi/ARB
e 2.linie: dihydropyridinové kalciové blokatory
 pripadné kombinace

CAVE! dilthiazem a verapamil maji cetné interakace —
nejsou doporuceny
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Fibrilace sini a jeji
management
u onkologickych pacientu




Management antikoagulace u fibrilace sini

T: Trombembolické riziko:
cancer related risk
CHA2DS2VASC

B: Riziko krvaceni:
trombocytopenie
nador GI/GU
intrakranidlni léze
aktivni nebo recentni krvaceni

pokles renalnich fci (eGFR <30ml/min)

HAS-BLED skore

I: mezilékové interakce (P-glp, CYP3A4):
protinddorova i podplirna terapie (atb)

P: preference pacienta

Antikoagulace podle CHA2DS2VASC skore
22 (muzi) nebo 23 (Zeny) (ti. 1)
1 (muzi) nebo 2 (zeny) (tr. lla)
0 (muzi) nebo 1 (zeny) (tr. llb)

Velmi vysoké riziko krvaceni

Bez antikoagulace

Opakovat stanoveni
CHAADS2VAS a HAS-BLED

Typ antikoagulacni |écby

LAA okluze

7 N

Mitralni stendza (stfedni/tézka)
nebo mechanicka protéza

VKA

|
Pacient vhodny pro DOACy

DOAC

N

LMWH




Trombembolismus
u onkologickych pacientu




T: Trombembolické riziko:
' nador + pacient + ,therapy“ related risk
B: Riziko krvaceni:

trombocytopenie

nador GI/GU

intrakranialni léze

aktivni nebo recentni krvaceni

pokles renalnich fci (eGFR <30ml/min)
I: mezilékové interakce (P-glp, CYP3A4):
protinddorova i podplirna terapie (atb)

P: preference pacienta

Velmi vysoké riziko krvaceni:
aktivni/recentni k. (1 mésic), riziko intrakranialniho k.
trombo < 20 000 /ul
velké krvaceni: {, Hb 20g/I, substituce: > 2 EBR
krvaceni do kritickych oblasti (intrakranialni, intraspinalni,
perikard, ocCi, klouby, kompartment sy~,
retroperitonealni)

|Ne

Preference LMWH:
neoperovany Gl/GU, Gl komorbidity, CrCl < 15 ml/min,

A

Opétovné stanoveni rizika
VTE a krvaceni

Bez antikoagulace

trombo < 50 000/ pl, interakce DOAC LMWH
| Ne
Preference pacienta — DOAC nebo LMWH




Trombembolismus (VTE)
G

Symptomaticka nebo incidentalni VTE:
 DOACs (apixaban, edoxaban nebo rivaroxaban) pokud nejsou

kontraindikace
* |ze také LMWH (preferencné pfi plt < 50 000/pl)

Trombocytopenie (25 000 - 50 000/pl):

e zvazit redukci davky LMWH na polovinu
* unemocnych s vysokym rizikem recidivy a nizkym rizikem
krvaceni: zvazit prodlouzeni terapie > 6 mésicu

Katétrova trombdza
e antikoagulace alespon 3 mésice
* pokud je katétr ponechan, v antikoagulaci se pokracuje déle




Trombembolismus (VTE)
G

Profylaxe trombembolizmu

e prodlouzena pooperacni profylaxe LMWH po dobu 4
tydnu:

e rozsahly operacni vykon (otevrena nebo
laparoskopicka operace bricha, panve) a maji vysoké
riziko trombozy a nizké riziko krvaceni

* unemocnych s vysokym rizikem trombembolizmu a
nizkym rizikem krvaceni se doporucuje profylakticke
podavani LMWH u nemocnych upoutanych na luzko




QTc interval
QN

e prodlouzeni QTc - nezadouci ucinek protinadorove lécby
* silné ovlivnéni QTc + vysoké riziko VT
» aklarubicin, trioxidy arzénu, glasdegib, nilotinib,
oxaliplatin, pazopanib, ribociclib, sunitinib, toremifen
a vandetanib
e prodlouzeni QTc:
 Siroké spektrum dalsich (i podpurnych) léku +
konkomitujici medikace + mineralni dysbalance




QTc interval
e
Doporuceni:
* monitorace ekg pred a v prubéhu terapie (QTcF!)
e omezit Ci vysadit konkomitujici terapii potencialné prodluzujici QTc
* normalizovat mineraly (K, Mg, Ca)
* 12ti svodové ekg po kazdém podani léku
 QTc 480-500ms: opakovat ekg vysetreni kazdy tyden
 QTc =2 500ms: okamzité vysazeni medikace a korekce
elektrolytl a dalSich rizikovych faktort, soucasné se doporucuji
denni kontroly ekg az do normalizace délky QTc intervalu
* kazda zmeéna terapie v multidisciplinarnim tymu
* po obnové terapie: ekg kazdy tyden po dobu 4-6 tydnu,
nasledné jednou za meésic

preference medikace betablokatory




Nove leky
- nove projevy kardiotoxicity




Immune-checkpoint blocking antibodies
(anti-CTLA-4, anti-PD-1, anti PD-L1)
G
e ipilimumab (anti-CTLA-4), nivolumab a pembrolizumab (PD-1),

atezolizumab, durvalumab, avelumab (PD-L1)
* terapie nemalobb. Ca plic, Hodgkinovy choroby, maligniho
melanoma

Siroké spektrum nezadoucich efektd, kardiovaskularni:
 myokarditida (vysoka mortalita) — Castéji sublinicka

* tako-tsubo

* poruchy rytmu (raménkové blokady, FiS, VT/VF)

e perikarditida

Vyskyt KV komplikaci:
e 1-2%
* vysoka mortalita (az 50%)



Immune-checkpoint blocking antibodies

Molekularni cil

Indikace

Kardiotoxicita

metastazujici myelom,

perikarditida (1%)

Ca plic

Ipilimumab CTLA-4 metastazujici Ca ledvin fatalni myokarditida
(2%)

metastazujici melanom, myokarditida (1%)

Nivolumab PD-1 nemalobb. Ca plic, fatalni komorové
metastazujici Ca ledvin arytmie
metastazujici melanom,

. nemalobb. Ca plic, rekurentni . -

Pembrolizumab PD-1 ey srde¢ni selhani (4%)
nebo metastazujici Ca hlavy a
hrdla

(e lobb. |

Atezolizumab PD-L1 mgtastazupq n,ema obb. Ca infarkt myokardu
plic a ureteralni Ca

Avelumab PD-L1 met:j\stazunu Ca zMerklovych myokarditida
bunék

Darvulumab PD-L1 neresekabilni stadia nemalobb. myokarditida

Lyon A et al. Lancet Oncol 2018; 19: e447-58




Immune-checkpoint inhibitory - klinika

Conduction disease Coronary artery disease
« Atrioventricular block « Atheriosderotic plaque rupture
vi [, V& TV « Acute myocardial infarction
BB Rt LEE s T TR ST B ks et o ! « Coronary vasculitis

I3 SRR IRS LINTN IRET S ARE) 3N
£ 1.1|m1l e

Atrioventricular

P T — <»—~..;.L; "_._r&_.' =S
Vi

Myocarditis
« Heart failure
« Ventricular arrhythmias

Non-inflammatory left ventricular
dysfunction

» Heart failure

« Takotsubo syndrome
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ICls kardiotoxicita - management
|

Myokarditis/perikarditis:

Projevy:

e znamky selhavani, vzestup kardiomarkeru, echokardiografie

Terapie:

« stop/d davky ICI (ve vztahu k tiZi projeva)

* i.v. metylprednisolon (500 - 1000mg/den do stabilizace stavu) poté
prednison 1mg/kg/den

* absence odpovedi na steroidy: mykofenolat mofetil nebo
infliximab, antithymocytarni globulin, iv. imunoglobuliny

* +terapie myokarditidy

Arytmie

* stop/\ davky ICI (ve vztahu k tiZi projev(l) — znovunasazeni — pfi
absenci myokarditidy

» kortikoidy/mykofenolat/antothymocytarni globulin nejsou
indikovany

* th arytmii, korekce vyvolavajicich faktort (QTc, kalemie...)




CAR T-cell terapie a kardiotoxicita
|

Cytokine release syndrome (CRS)

e vyplaveni IL-6,TNF-a,IL-10 a IFN-y = teplota, hypotenze, hypoxie

KV projevy: arytmie, DCM, HF a nahla smrt

e vyskyt: CRS 5-6 dnti po infuzi, KV prihody 11-21 dnu

e vyskyt asociovan s tizi: CRS 2 2.st. (hypotenze bez nutnosti
vazopresoru, hypoxie vyzadujici podani O,): 11% srdecni selhani,
arytmie 12%, nahla smrt 6%

Prevence?:

* pred zahdjenim terapie: stratifikace rizika, echokardiografie,
zatézova echokardiografie (susp. na ICHS), u srdecniho selhani —
euvolemie

* v prubéhu terapie: monitorace/telemetrie
* monitorace nékterych faktoru (CRP, IL-6, ferritin, kardiomarker?)




Cytokine release syndrome (CRS)

Gl Skin
Constitutional . Ngusea!unmiting « Rash
e Fever + rigors * Diarrhea
« Malaise/fatigue * Anorexia
» Myalgias /
« Arthralgias .\

« Headache -— |

Respiratory [
il L

« Pulmonary edema

CRS symptoms

Cardiovascular
Tachycardia
Hypotension
Capillary leak
Widened pulse pressure
Increased cardiac output (early)

Potentially diminished cardiac output (late)

% Hepatic dysfunction
= Transaminitis
« Hyperbilirubinemia

Coagulation
+ Elevated D-dimer

\ I « Hypofibrinogenemia + bleeding

Renal dysfunction

« Azotemia 13"")




Cytokine release syndrome (CRS)

Klasifikace

Grade |

Grade 2

Grade 3

Grade 4

Grade 5

Symptoms are not
life-threatening and
require symptomatic
treatment only (fever,
nausea, fatigue,
headache, myalgias,
malaise)

Symptoms require and respond to
moderate intervention:
|. Oxygen requirement <40% FiO
OR
2. Hypotension responsive to

IV fluids or low dose of one

1

vasopressor
OR
3. Grade 2 organ toxicity

Symptoms require and respond to

aggressive intervention:

|. Oxygen requirement =40% FiO,

OR

1. Hypotension requiring high dose
or multiple vasopressors

OR

3. Grade 3 organ toxicity or grade 4
transaminitis

Life-threatening symptoms:

|. Requirement for
ventilator support

OR

2. Grade 4 organ toxicity
(excluding transaminitis)

Death

Rieger, Jones, Lee. Therapeutics and Clinical Risk Management 2019:15 323-335
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Cytokine release syndrome (CRS)

Management

CRS grade 1

= Fever
« Organ toxicity

CRS grade 2
« Hypotension

L 4

« Monitor fluid status, maintenance of IVF
» Empiric treatment for bacterial infection if neutropenic
» Supportive care
0 Antipyretics, analgesics
» Chest X-ray
» Consider tocilizumab or siltuximab for persistent fever (lasting =3 days)

« Hypoxia
« Organ toxicity

CRS grade 3
= Hypotension

¥

« [VF bolus
« If refractory hypotension (after 2 boluses), tocilizumab or siltuximab
o Tocilizumab (8 mg/kg IV) can be repeated after 6 hours
0 If refractory to IVF and tocilizumab start vasopressors (consider transfer to
ICU, obtain echo)
o If refractory to tocilizumab, consider dexamethasone 10 mg IV every 6 hours
« Supplemental oxygen as needed for hypoxia

« Hypoxia
« Organ toxicity

CRS grade 4
« Hypotension

» IWVF bolus
« If refractory hypotension gives tocilizumab or siltuximab
0 Tocilizumab can be repeated after 6 hours
0 Vasopressors as needed
» Transfer to ICU
» Obtain Echo
» Dexamethasone 10 mg IV g6 hours, if refractory increase to 20 mg g6 hours
» Supplemental oxygen as needed for hypoxia (including high-flow O, and CPAF)

« Hypoxia
« Organ toxicity

L 4

Neelapu SS, Tummala S, Kebriaei P, et al. Nat Rev Clin Oncol. 201

« Manage IVF and tocilizumab/siltuximab for hypotension, hypoxia, or organ
dysfunction per grade 3 guidelines

« Methylprednisolone 1 g IV per day

« Mechanical ventilation

é,‘%)

L
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Zaver - spoluprace kardiologa a onkologa

» Tumor biology

» Underlying heart disease

* Risk factors

* Choice of cancer treatment

# Baseline cardiac evaluation

Cardiologist
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1
Education \
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Cardiotoxicity risk stratification

.

o

\ 4

Cardiotoxicity monitoring plan

h 4

Cardioprotective treatment in case

of LV dysfunction or HF

. 4

restore cancer treatment

-,

v

\ 4

[ Decision to continue, interrupt or

Recommendation for long - term surveillance J

Celutkiene J, Pudil R, Lopez-Fernandes T et al. Role of
cardiovascular imaging in cancer patients receiving
cardiotoxic therapies: a position statement.
European Journal of Heart Failure (2020) 22, 1504—-
1524
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https://www.blesk.cz/clanek/regiony-praha-praha-zpravy/519218/zmeny-na-karlove-univerzite-v-praze-pred-609-lety-vstoupil-v-platnost-dekret-kutnohorsky-zasadne-ovlivnil-jeji-vyvoj.html

