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Cancer Prevalence and Projections in U.S. Population
from 1975-2040
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Monitorovaci schéma u jedincu Ié¢enych kardiotoxickou terapii (preference
antracykliny a radioterapie zasahuijici srdce)

Eric J Chow el al. Cardiovascular Research (2019) 115,922-934

Long-term follow-up begins

At Risk for Heart Failure Clinical Heart Failure

Stage A Stage B Stage C/D

At high risk for HF Structural heart Structural heart

Treatment (== pytwithout ®p» disease but #p disease with

structural disease without symptoms symptoms /
or symptoms of HF refractory HF

Cancer

Primary Secondary Tertiary
Prevention Prevention Prevention

Lower doses Lifestyle changes Lifestyle changes
Alternative agent Control CV traits Control CV traits
Cardioprotectant Pharmacologic Pharmacologic
Control CV traits reversal? stabilization /
Lifestyle changes reversal?
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Management kadioonkologické péce o nemocné podstupujici
potencialné kardiotoxickou terapii

Podle Chasouraki A et al. J. Cardiovasc. Dev. Dis. 2022, 9, 158. https://doi.org/10.3390/jcdd9050158

EVALUATION OF PATIENTS UNDERGOING

POTENTIALLY CARDIOTOXIC CHEMOTHERAPY

BEFORE TREATMENT

- Age (<15 or >65 years)

- Gender (female)

- Cardiovascular risk factors (diabetes
mellitus, hypertension, obesity,
dyslipidemia, chronic kidney disease)
and/r established disease
(cardiomyopathies, heart failure,
coronary artery disease, atrial
fibrillation, non-sustained VT, severe
valve disease, ECG abnormalities such
as QTc prolongation >500 ms)

- Prior use of anthracyclines and/or

radiation therapy

DURING TREATMENT

- Cardiovascular complications (reduced

LVEEF, Troponin elevation, HF, ACS,
severe arrhythmias, syncope,
uncontrolled hypertension or
hypotension, ECG abnormalities such
as QTc prolongation >500 ms)

- Current use of anthracyclines, HER-2
targeted agents, fluoropyrimidines,
VEGF inhibitors, Carfilzomib,
Ibrutinib, Immune checkpoint

Inhibitors

AFTER TREATMENT

Echocardiographic abnormalities

Cardiovascular complications (Heart
Failure, Acute Coronary Syndrome,
Arrythmias)

Doxorubicin = 250 mg/m2

HER-2 targeted agents, Radiation AND

anthracycline

High doses of radiation (=30 Gy)

REFERRAL TO A CARDIO-ONCOLOGY OUTPATIENT CLINIC

History & Physical + ECG + Biomarkers + Echocardiography with GLS
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Evaluation and Management of Patients With Heart Disease and Cancer: Cardio-Oncology
Herrmann J et al Mayo Clin Proc. 2014 September ; 89(9): 1287-1306. doi:10.1016/j.mayocp.2014.05.013.

| 1) Risk Assessment Tests: TTE with strain, EKG, cTn

Medication-related risk Patient-related risk factors

High (risk score 4): Cardiomyopathy or heart failure

Anthracyclines, Cyclophosphamide, S ~
Ifosfamide, Clofarabine, Herceptin CAD or equivalent (incl. PAD)
HTN

Intermediate (risk score 2):
Docetaxel, Pertuzumab, Sunitinib, Diabetes mellitus
Sorafinib

Low (risk score 7):
Bevacizumab, Dasatinib, Imatinib,
Lapatinib Age <15 or >65 years

Prior or concurrent anthracycline

Prior or concurrent chest radiation

Rare (risk score 0): Female gender
e.g. Etoposide, Rituximab, Thalidomide

Overall risk by Cardiotoxicity Risk Score (CRS)
(risk categories by drug-related risk score pl/us number of patient-related risk factors:
CRS >6: very high, 5-6: high, 3-4: intermediate, 1-2: low. 0: very low)

I 2) Monitoring recommendations

Very high cardiotoxicity risk: TTE with strain before every (other) cycle, end, 3-6
months and 71 year , optional EKG, cTn with TTE during chemotherapy

High cardiotoxicity risk: TTE with strain every 3 cycles, end. 3-6 months and 71 year
after chemotherapy. optional EKG, c¢cTn with TTE during chemotherapy

Intermediate cardiotoxicity risk: TTE with strain. mid-term, end and 3-6 months after
chemotherapy, optional EKG , cTn mid-term of chemotherapy

Low cardiotoxicity risk: Optional TTE with strain +/- EKG, cTn at end of chemotherapy
Very low cardiotoxicity risk: None

] applies as preventive measures before and

3) Management recommendations with abnormalities during/after chemotherapy

Very high cardiotoxicity risk: initiate ACE-I/ARB, Carvedilol, and statins ,
starting at lowest dose and start chemotherapy in 1 week from initiation to allow
steady state, up-litrate as tolerated

High cardiotoxicity risk: initiate ACE-I / ARB +/- Carvedilol +/- statins
Intermediate cardiotoxicity risk: discuss risk and benefit of medications

Low cardiotoxicity risk: none, monitoring only . X
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Pacienti indikovani ke kardiologickému monitorovani pro
vysokeé riziko vzniku pozdni kardiotoxicity

1) Pacienti s vysokym / velmi vysokym rizikem pfed zahajenim onkologické
|eéCby (stratifikace dle HFA-ICOS)

2) Onkologicky rezim s kardiotoxickou léCbou vedouci k vysokému riziku
pozdnich nasledku

3) Vznik stfednich az zavaznych kardiovaskularnich komplikaci v prabéhu
onkologické léCby

4) Nové abnormality funkce srdce detekované echokardiograficky, nové
diagnostikovana elevace srdecnich kardiomarkeru, nové
kardiovaskularni symptomy v dobé po ukonceni onkologické |éCby (3-12
mésicu po 1éCbé)

> > > b b

5) Informace o onkologickych protokolech (KD A, KD RT ..... )

6) Restratifikace kardiovaskularniho rizika ambulantnim specialistou
a stanoveni kontrol (timing a obsah)
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7) Striktni intervence kardiovaskularnich rizikovych faktort (akcent na PL)



Management kardioonkologické péce o nemocné podstupujici
potencialné kardiotoxickou terapii

Upraveno podle Lyon A et al. Doporuceni Evropské kardiologické spolecnosti pro kardioonkologii z roku 2022
(R.Pudil, 2025)
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Monitorovaci schéma u asymptomatickych jedinct lIécenych v détstvi a dospivani
kardiotoxickou terapii (preference antracykliny a radioterapie zasahuijici srdce) dle
doporuceni ESC 2022

ROCNI STANOVENI
KVR

KARDIOLOGICKE
VYSETRENI PRI
NOVYCH
SYMPTOMECH

RE-STRATIFIKACE KVR
KARDIOTOXICITY
KAZDYCH 5 LET

EDUKACE PACIENTA A
OPTIMALIZACE KVRF
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Rizikové faktory pro vznik pozdni kardiotoxicity u asymptomatickych jedincti Iécenych
potencionalni kardiotoxickou terapii dle doporuceni ESC 2022

KATEGORIE | RTMD (GY) | CELKOVAKD | KOMBINACNI TERAPIE '
RIZIKA DOX (mg/m?2)

¢

RT MD (Gy)

(mg/m?) Early high risk
. (< 5 years after treatment)
Velmi >25 (>35) >400 >100 >15 (>35)
vysoké riziko 1) Vysoké riziko pred zahajenim
terapie

2) Stredni/zavaznd kardiotoxicita
Vysoké riziko >15-25 (>35) 250-399 >100 5-15 (15-34) v pribéhu terapie

3) KD DOX 250-399 mg/m?
Stredni 5-15(15-34)  100-249 <100 <5 (<15) A PREIRR S R R

. rezimem

riziko
Nizké riziko <5 (<15) <100 - -
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KARDIOTOXICITA RADIOTERAPIE

KLINICKE PROJEVY « RIZIKOVE FAKTORY

1. VEék<15a>65let

1. Poskozeni perikardu Y, N ,
P Ozareni mediastina a levého

2. Kardiomyopatie hemithoraxu
3.  Aterosklerdza véncitych tepen (ostidlni 3. és >2 Gy/den nebo celkova mKD > 25

stendzy)
4. CHT antracykliny

5. Pritomnost kteréhokoliv RF KVS
onemocheéni
5. Aterosklerdza karotickych tepen, AA 6. Piitomnost KVS

onemocnéni, predevsim
ICHS, predchozi srde¢ni infarkt

4. Mikrovaskularni poSkozeni koronarniho
recisté

6. Poskozeni chlopni (Aorta)

7. Arytmie (poruchy vedeni)

Recommendation Table 45 — Recommendation for
adult cancer survivors with pericardial complications

Recommendation Class® Level®

Patients with acute pericarditis during RT to a
volume including the heart are at higher risk of
developing chronic constrictive pericarditis, hence
echocardiography surveillance every 5 years may
be considered.

RT, radiotherapy.

*Class of recommendation.
*Level of evidence.
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RADIOTERAPIE .
METABOLICKY SYNDROM

CHEMOTERAPIE

KORTIKOIDY

Cardiovascular Diseases Cancer

DYSLIPIDEMIE

DM 2. TYPU

INZULINOVA
REZISTEHCE Chronic inflammation

Shaik T et al. GCSP 2024
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POZDNi KARDIOTOXICITA
CHEMOTERAPIE A RADIOTERAPIE

15x vyssi riziko

RIZIKOVE FAKTORY ICHS

: Congestive heart failure
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Schéma organizace kardioonkologie

* Lékarské fakulty
* Odborné spole¢nosti
* Pracovni skupiny / asociace

PEDIATRICKA ONKOLOGIE

AMBULANCE POZDNICH
NASLEDKU ONKOLOGICKE
: LECBY :
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