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Anamnesis: varicectomia, total uterus exstirp. Myoma miatt

2008-ban bal eml6 csomod

ER-HER2- rosszul differencialt invaziv cc

Kezelés:

o Tumorectomia

° |rradiatio

o 4 széria EC kezelés

> Evekig hormonterapia




|. tablazat. A kemoterapids szerek alkalmazasa mellett kialakulé
balkamra-diszfunkcié incidencidja

Miokardialis diszfunkcio incidenciaja

l. tabldzat. A kemoterdpids szerek alkalmazasa mellett kialakulé

balkamra-diszfunkcio incidencidja (folytatas)

Kemoteripids szerek Incidencia (%) Kemoterapids szerek Incidencia (%)

Antracyclinek (dézisfiiggs) N

Doxorubicin (Adriamycin) Clofarabin | 27

400 mg/m? 3.5 Mikrotubulus-gatlo szerek

550 mg/m? 7-26 Docetaxel 2,3-13

700 mg/m? 18-48 Paclitaxel <l

L 0 mg/m?) ‘-?TB\ Monoklondlis antitestek
Epirubicin (>900 mg/m?) 09-11,4 ) Trastuzumab anti-HER2 1,7-20,12
>120 mg/m’ 26— Bevacizumab anti-VEGF |64
Liposzomilis antracyclin_(>900 mg/m?) 2 Pertuzumab anti-HER2 0.7-12
- \ Kis molekuldju tirozin kindz-gatlok
Ciklofoszfamid 728 ) Sunitinib antrVEek L7l
: Pazopanib anti-VEGF 7-11

<10 g/ml 05 Sorafenib anti-HER2 4-8

12.5-16 g/m? |7 Dasatinib anti-BCR-ABL 2-4
Imatinib mezilat anti-BCR-ABL 0,2-2,7
Lapatinib anti-HER2 0,2-1,5
Nilotinib anti-BCR-ABL I
Poteaszoma-gatlok
Carfilzomib 11-25
Bortezomib 2.5
Kevert hatdsmechanizmus
Everolimus <l
Temsirolimus <l
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El6tte 3 év 8 év

68% 63% 43%

Nyugalmi fulladas

RR: 96/56 Hgmm, P: 95/min, zorej nincs, pulmok felett pangas, mko
kifejezett anasarca
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Klinikai dilemmak

» Hogyan tudjuk megel6zni a LVEF csokkenést?
» Milyen rizikéfaktorai vannak a kardiotoxicitasnak?
» Hogyan tudjuk felmérni az onkoteam el6tt ezeket?

» Hogyan tudjuk a korai kdrosodast kimutatni?

» Hogyan tudjuk gydgyszeresen megel6zni a kardiotoxicitast?




/Dech’ne in cancer mortality \

Methotrexate
induces remission \\
_ of choriocarcinoma

Nitrogen mustard as

1% chemotherapy to

induce cancer (NHL)
regression

Antifolates induce L Concept of Cure J

remission in ALL Targeted

~ therapy

Purine analogues
6-mercaptopurine
o Alkylating A S Tyrosine kinase
-oXicity antibodies e
XI1C agents e inhibitors
hocy;'l:ﬂd | | v trastuzumab, | % TES
Pyrimidine [\PhOsphamide \inea Cisplatin Paclitaxel _bevacizumab _

analogues
S-fluorouracil

, alkaloids




A kardiotoxicitas észlelésének torténete

1960 DAUNOMYCIN, AN ANTITUMOR ANTIBIOTIC, IN
HF THE TREATMENT OF NEOPLASTIC DISEASE
—_— == == ) Clinical Evaluation with Special Reference to Childhood Leukemia

Cuarrorie Tax, Mo, Himeko Tasaka, Mp, Kou-Pixg Yu, s, M, Lots Mukeny, M, AND
Davin A, KARNOFSKY, MD

1970 Cancer March 1967

1980
HF, | LVEF

1990
— S HF, }LVEF

2000
——> HF, } LVEF

HF.l LVEF JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

HF ‘ l VEF ) I'rastuzumab-Associated Cardiac Events at 8 Years of
L e I wEe
I Median Follow-Up in the Herceptin Adjuvant Trial (BIG

1-01)




Kardiotoxicitas
mechanizmusa

start of —— NOUrsS/days/Weeks m— MONthS ————years —)

chemotherapy

myocardial

. deformation
myocardial

cell injury l
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cardiotoxicity
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in LVEF
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cardiotoxicity
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HF symptoms

et al. Submitted




Kardiotoxicitas
mechanizmusa

start of e NOUrs/days/weeks mm— MONthS —————years »
chemotherapy

overt
asymptomatic cardiotoxicity
myocardial cardiotoxicity l
deformation
myocardial l
cell injury l’
increase decrease decrease HF symptoms
in troponin in GLS in LVEF
Pritary Detection of pre-clinical LVD treatment Treatment of
prevention cardiotoxicity and and prevention symptomatic
prevention of LVD of HF HF
Cardinalé et al. Submitted




Hogyan és mikor észleljik a kardiotoxicitast?

BKEF{, * tinetek * reverzibilitas

\(\e-,_e_\e.s
RN

Csokkentheto a
kardiotoxicitas?

, , ) ' biomarkerek
A korai valtozasok el6revetitik R

a kései CV mortalitast
képalkotdk

J Natl Cancer Inst 2010;102:14-25



Miképpen észleljik a CTRCD-t?

» A legpontosabb modalitds daganatos betegekben a hosszmetszeti 3D EF
meghatarozas

» 2D EF Simpson + kontraszt echo
» CMR tartalék gold standard

Célszerv (myocardium) karosodas ideje: id6 = szivizom

molekularis cellularis biomarker Klinikum - LVEF




Mi a probléma az echoval?

A LVEF hasznalatanak nagyon komoly korlatai
ismertek a CTRCD diagnosztikajaban

J Képi minGség problémak, echo ablak
) Geometriai eltérések

) Vizsgédlé tapasztalata

3 Aramlas és frekvencia fliggés

JIntra- és interobserver variabilitas

JVizsgdloi tapasztalat




Korai észlelés és prevencio

Hol van a Kristaly gomb?

MUGA Echo cMRI

Imaging modalities for detection of CTRCD

Characteristic ocardiographyy, CMR  Nuclear scintigraphy
Availability ++++ + bt
Portability 4+ —

Cost (relative value units)’ 9.11' 51 13.59/
Radiation risk —

bbbt

Eur H J Cardiovascular Imaging

2015) 16, 147-153



Melyik médszer a ,,nyero”?

Hol van a kristaly gomb?
Reproducibility of Echocardiographic
Techniques for Sequential Assessment of

Left Ventricular Ejection Fraction and Volumes
Application to Patients Undergoing Cancer Chemotherapy

Temporal Variability in EF Temporal Variability in EDV and ESV
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Bi Bi+ CO Tri Tri+ CO 3D 3D+ CO Bi Bi+ CO Tri Tri+COfl 3D 3D+CO
EDV SEM (ml) 10.0 16.1 211 20.0 105 18.1
EF SEM 0.049 0058 0.059 0.085 0.028 0.051 (95% Cl) (17.4-20.9) | (14.6-17.9)*|(19.3-23.2)| (18.0-22.2) | (9.6-11.6) | (16.4-202)"
95% CI {0.045-0054) | (0.053-0.085)" | {0.054-0.065) | (0.056-0.072) | (0.025-0.031) | (0.046-0057)" ESV SEM (ml) 80 8.3 08 95 5.0 88
(95% CI) (7.3-88) | (7.5-92) | (89-0.7) | (8.6~106) | (4.6-5.5) | (8.0-8.8)"

Variabilitas 2D echo > 10%
Variabilitas 3D echo ~ 6%

Paaladinesh et al. JACC 2013;61:77.



Kontraszt echo EF meérés

Uj technolégia a CTRCD pontosabb felismerésére

Endocardium hatar felismerés
képessége javul

Jobb pontossag és
ismételhetbség

Csokkent vizsgalo fliggés
Olcsébb a 3D EF metodikanal

JASE 2008;21:1179-1201




Biomarker - Troponinok

Population No. (%) Troponin Troponin Cutoff
Author/Year Studied Troponin + Type Method (ug’) Comment
Cardinale et al,*22000  Advanced neoplasia 204 (32) | Dade Stratus || >0.50 No longer commercially available
treated with HDC
Cardinale et al,*3 2002  Breast cancer treated 211 (33) I Dade Stratus I >0.50 No longer commercially available
with HDC
Sandri et al,** 2003 Advanced neoplasia 179 (32) | Dade Stratus CS  >0.08 Cutoff established at the concentration
treated with HDC measured with an imprecision
CVv<10%
Auner et al,%* 2003 Blood cancers 78 (15) T Roche Elecsys >0.03 Cutoff established at the concentration
(third generation) measured with an imprecision
CVv<£10%
Cardinale et al,*¢ 2004  Advanced neoplasia 703 (30) | Dade Stratus CS  >0.08 Cutoff established at the concentration
treated with HDC measured with an imprecision
CV<10%
Lipshultz et al,*” 2004  Acute lymphoblastic 76 (32) T Roche Elecsys >0.03 Cutoff established at the concentration
leukemia in children (third generation) measured with an imprecision
CV<£10%
Kilickap et al,*® 2005 Advanced neoplasia 41 (34) T Roche Elecsys >0.01 Cutoff corresponding to detection limit
treated with HDC (third generation) of the method"

Dolci A. Am J Clin Pathol. 2010




Biomarker - Troponinok

Troponin | és a kemoterapia okozta kardiotoxicitas

ng/ml
0.8 . X
0.7 - _§_#
703 beteg 06 1
HDC rezsim kiilonb6zo 0.5 -
tumorokban

0.4 -
0.3 -
Tnl +/+

0.2 - T#

0.1 -

0.0

Cardinale D, Circulation. 2004;109:2749-2754



Biomarker - Troponinok
Troponin | és a kemoterapia okozta kardiotoxicitas

100 + Tnl - /-
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Cardinale D, Circulation. 2004;109:2749-2754



Korai észlelés és prevencio

Biomarkerek és GLS — pontosabb kimutatas

n Sn Sp NPV
VGLS of 11% 93 65% 94% 91%

J Am Soc Echocardiogr 2013;26:493-8

VGLS >15.9% or cTnT >0,004ng/ml 75 93% 667% 98%

Eur J Heart Failure 2014; 16: 300-308

VGLS >10% or Ahs-TnI 43 65% 97% 97%
Am J Cardiol 2011, 107(9): 1375-80

A GLS korai (3-6 hd) esése (10-15%) * 1Tnl
a legjobb prediktora a LVD-nak

J Am Coll Cardiol 2014;63:2751-68




ASE és EACI guideline - 2014

Drop of 10 points E 3D-EF
to LVEF <53% L CTRCD CMR
EF>53% v
Relative drop of GLS as |Szubklinikus karosodas
compared to baseline korai észlelése
I <8% > 15% + Troponin

. Ezzel lehet kivalasztani
MO ENidance:of Subclinical azokat a betegeket,
subcinical LV dysfunction* | — > akiknél a korai kardi

protektiv kezelés elony



Korai észlelés és prevencio

Miért fontos a kora1 CTRCD diagnézis?

100 e 9% Cx
g * 98% a F/U elsé évében
g 0 « Korai SZE kezelés
: — * 11% teljes gyodgyulas
g « 71% részleges gyogyulas
:§ 0.85
8 100 - - 201 pp
0.80 < 804 64% « EF<45% after ANT .
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 & . Eﬂﬂlﬂpl"“ + carvedilol
| Time since end of chemotherapy (years) g 60 - s 4570 r'e-SPOndEFS
Pts.at risk (n) 2625 2266 1958 1716 1437 1291 1010 784 608 461 410 243 174 116 68 49 25 16 7 0 -E
g_ 40 +
wn
e , T 20-
A BK funkci6 javulasanak esélye
0~

az OMT mellett idével csokken

12 24 46 i68 810 1012 »12 months

(n=75)  (n=35)  (n=20) - (n=12) (n=B)  (n=7)

Cardinale D et al. J Am Coll Cardiol 2011:57:1790-1

(n=44)

Cardinale D et al. T Am Coll Cardiol 2010;55:213-20



ESMO guideline 2012

Anthracyclin kezelésben részesiilé betegek kardiologiai kovetése

Baseline cardiologic evaluation, ECHO
[

l Anthracycline-CT
| Tnl evaluation at each cycle| ] Tnl not evaluated during CT \
' |
= | | ECHO at end CT |
LVD h
Enalapril ¥ ECHO 3 months |
No LVD
for 1 year ACE| + BB
I b ECHO 6 months |
ECHO at end CT, ¥ .
-—N LVD
3, 6, 9 months | ECHOC; hs
Clinical e
) v Follow-up
| ECHO12m | | ECHO12m | L [ECHO 12 months]
- 4 N A
il Y
g -I e e e i ——— -
I I |
I PREVENTION 1 1 EARLY DIAGNOSIS AND TREATMENT :
[T 1 !

Curigliano et al. Ann Oncol 2012



Korai diagnozis TDI modszerrel

100%
90% 1
80% 14
70% i1
60% 1 anormal E/A, but decreased
» diastolic function (Ea/Aa)
50% A Bdecreased E/A and TDI diastolic
% function (Ea/Ae)
40% A mnormal diastolic function
30% 1
20% 1%
10% 1
OD/EJ -/ 1 1 1 ] 1
TO T1 T2 T3 T4

Fig. 1 Diastolic function in patients after 2 years

Nagy AC. Et al. Pathol.Oncol.Res. 2008;14:69-77




Alap vizsga

atok daganatellenes keze

es e

Ott

Anthrac. | Fluopyr. | Anti-VEGF | Anti-HER2 | TKI inhib. | Cyspl. | Vorinostat
ECHO +-++ ++ ++ ++ ++ +— + —
ECG +++ +++ +++ +++ —— +++ +++
Cardiol. + + + + + A 3
evaluation
Stress test | — + - — — - - —

Legend: Stress test treadmill test, stress echo, myocardial SPECT scintigraphy, +++ mandatory
before starting therapy, ++ useful, + to be considered, + — useful if other methods are abnormal, —
not necessary

Baron G, Asteggiano ER: Cardiac management of oncology patient. Springer 2015.




Kardiotoxicitas kimutatasi lehetosegei

Echokardiografia:

- 3D alapu BKEF

- 2D Simpson-modszerrel
meghatarozott BKEF

-GLS

* Kardiotoxicitast jelent, ha a BKEF >10%-kal

csokken a normal tartomany also hatara ala.
» Kardiotoxicitas veszélye allhat fenn, ha a GLS
>|5%-kal csokken a kiindulasi értékhez képest.

Nuklearis kardioldgiai képalkotas
(MUGA)

* A BKEF >10%-0s, 50%-0s érték ala torténd
csOkkenése azonositja azon betegeket, akiknél
fennadll a kardiotoxicitds.

Kardialis magneses rezonancia

» Altalaban akkor hasznalhatd, ha mas mddszer nem
bizonyul diagnosztikusnak, vagy ha igazolni kell a
BK-diszfunkciot hatarérték BKEF esetén.

Kardialis biomarkerek

* Troponin-I

* Nagy-szenzitivitasu Troponin-I
* BNP

* NT-proBNP

* A troponin | emelkedés azonositja azon antracyclin
kezelésben részesiilo betegeket, akik profitdlhatnak
az ACE-gatld kezelésbol.

* A rutinszer(en alkalmazott BNP és NT-proBNP
szerepe tovabbi vizsgalatokat igényel a nagy
rizikoju betegek feltigyelete soran.

ACE=angiotenzin konvertilo enzim; BKEF=bal kamrai ejekcios frakcio; BNP=B-tipusu natriuretikus peptid;
ECVF=extracellularis volumen frakcio; GLS=globalis longitudinalis strain.

2016 ESC CPG Position Paper



A kardiotoxicitas kiindulasi rizikofaktorai

European Heart Journal Advance Access published August 26, 2016

@ European Heart Journal
£ N
5 ]

ESC CPG POSITION PAPER

doi:10.1093/eurheartj/ehw211|

4. tablazat. A kardiotoxicitas kiindulasi rizikéfaktorai

Jelenleg is meglévé miokardialis megbetegedés

Demografiai és egyéb CV
rizikéfaktorok

2016 ESC Position Paper on cancer treatments
and cardiovascular toxicity developed under the
auspices of the ESC Committee for Practice
Guidelines

The Task Force for cancer treatments and cardiovascular toxicity of
the European Society of Cardiology (ESC)

Authors/Task Force Members: Jose Luis Zamorano* (Chairperson) (Spain),
Patrizio Lancellotti* (Co-Chairperson) (Belgium), Daniel Rodriguez Mufioz (Spain),
Victor Aboyans (France), Riccardo Asteggiano (Italy), Maurizio Galderisi (Italy),
Gilbert Habib (France), Daniel J. Lenihan' (USA), Gregory Y. H. Lip (UK),
Alexander R. Lyon (UK), Teresa Lopez Fernandez (Spain), Dania Mohty (France),
Massimo F. Piepoli (Italy), Juan Tamargo (Spain), Adam Torbicki (Poland), and
Thomas M. Suter (Switzerland)

» Szivelégtelenség (csokkent vagy megtartott ejekcios
frakcioval)

* Aszimptomas BK-diszfunkcio (EF <50% vagy
magas BNP*-szint)

* Igazolhato koszoruér-betegség (korabbi miokardialis
infarktus, angina, PCI vagy CABG, miokardidlis
iszkémia)

* Kozepes foku vagy sulyos billentyGhiba balkamra-
hipertrofiaval vagy balkamra-diszfunkcioval

* Hipertenziv szivbetegség balkamra-hipertrofiaval

* Hipertrofias cardiomyopathia

* Dilatativ cardiomyopathia

* Restriktiv cardiomyopathia

» Szarkoidozis szivizom-érintettséggel

* Jelentds szivritmuszavarok (pl. PF, kamrai tachy-
aritmiak)

* Eletkor (gyermekek esetén
<|8 év; trasztuzumab alkalmazasa
esetén >50 év; antracyclinek
alkalmazasa esetén >65 év)

* Csaladban eléfordulo korai CV
betegség (<50 év)

» Szisztémas hipertonia

* Diabetes mellitus

* Hypercholesterinaemia

Korabbi kardiotoxikus daganatterdpia

Eletmédbeli rizikéfaktorok

+ Korabbi antracyclin-kezelés
* Korabbi radioterapia a mellkas vagy a mediasztinum
besugarzasaval

* Dohanyzas

* Excessziv mértéki
alkoholfogyasztas

* Obesitas

« UI6 életmdd




A kardiotoxicitas szerspecifikus rizikofaktorai

HER2-GATLO ES VEGF-GATLO SZEREK

ANTHRACYCLINEK KARDIOTOXICITASAT
KARDIOTOXICITASAT FOKOZO TENYEZOK

FOKOZO TENYEZOK

0 oz HER2-gitl6 kezelé
Rizikofaktorok gitlo =
—Antitestek * Megelozoen vagy egyidejlileg alkalmazott antracyclin
* Kumulativ dozis —Trastuzumab kezelés (révid iddtartam az antracyclin és
o« NIZ — Pertuzumab a HER2-gitlo kezelés kozétt)
NGi nem —TDMI + Eletkor (>65 &)
* Eletkor + Magas BMI >30 kg/m?
— >65 éves kor ~Tirozinkiniz-gatls « Korabbi balkamra-diszfunkcié
_<|8 & — Lapatinib » Szisztémds hipertonia
|8, Eves kOII“ * Korabbi sugarkezelés
*Veseelégtelenség
z o Boam 2 oo oo z = E 2 VEGF-gitlok
» Szivet is érinto, a kemoterapiaval egyideji vagy azt megel6zo sugarkezelés
Y i . —Antitestek Kordbbi antracyclin kezelés
* Egyidejlileg alkalmazott kemoterapias kezelés .
— Bevacizumab

— alkilaloszerekkel vagy mikrotubulus-gatld szerekkel

— immun- vagy ceélzott tera'piés szerekkel —Tirozinkindz-gatlok » Szisztemas hipertonia
* Anamnesztikus korallapotok — Sunitinib * Anamnesztikus szivbetegseg
— Fokozott falfesziiléssel jard szivbetegségek :;i?g&i"'b
—Artérias hipertonia — Neratinib
— Genetikai tényezék — Afatinib
— Sorafenib
— Dasatinib

Daganatellenes szer Rizikofaktorok

— Ramucirumab




JOINT ESC GUIDELINES

European Heart Journal (2016) 37, 2315-2381
doi:10.1093/eurheartj/ehw106

EURGPEAN
SCCIETY OF
CARDADLOGY P

2016 European Guidelines on cardiovascular
disease prevention in clinical practice

The Sixth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of 10 societies
and by invited experts)

Developed with the special contribution of the European Association
for Cardiovascular Prevention & Rehabilitation (EACPR)

Smoking No exposure to tobacco in any form.
Diet Low in saturated fat with a focus on wholegrain
products, vegetables, fruit and fish.
Physical At least 150 minutes a week of moderate aerobic PA
activity (30 minutes for 5 days/week) or 75 minutes
a week of vigorous aerobic PA (15 minutes for
5 days/week) or a combination thereof.
Body weight | BMI 20-25 kg/m” Wiaist circumference <94 cm (men)
or <80 cm (women).
Blood <140/90 mmHg*
pressure
Lipids®
LDL® is the Very high-risk: <1.8 mmol/L (<70 mg/dL), or a
primary target | reduction of at least 50% if the baseline is between
1.8 and 3.5 mmol/L (70 and 135 mg/dL)
High-risk: <2.6mmol/L (<100 mg/dL),or a
reduction of at least 50% if the baseline is between
2.6 and 5.1 mmol/L (100 and 200 mg/dL)
Low to moderate risk: <3.0 mmol/L (<115 mg/dL).
HDL-C No target but >1.0 mmol/L (>40mg/dL) in men and
>1.2 mmol/L (>45 mg/dL) in women indicate lower risk.
Triglycerides No target but <I.7 mmol/L (<150 mg/dL) indicates
lower risk and higher levels indicate a need to look
for other risk factors.
Diabetes HbA I c <7%. (<53 mmol/mol)




Az alacsony CV rizikd definicidja
Jelen van az 6sszes alabbi:

J RR<120/80 Hgmm
] Ossz koleszterin < 5,17

1 Nem dohdanyzd
J Nem diabeteses
. Nincs myocardialis infarctus az anamnesisben

] BMI < 25 kg/m?

CHA, MRFIT, ARIC, CUORE




A kardiovaszkularis riziko szerepe

Emlorak kezelésének, a cardialis toxicitasnak és a
fellépo szivelégtelenség folyamatanak sematikus abrazolasa

Emerging Biomarkers
. Biochemical markers

. . Strain echo (tissue Doppler/speckle tracking)
Diagnostic testing e Cardiac magnetic resonance imaging Traditiona! imaging
. Targeted nuclear cardiology B Echocardiography
. Functional capacity testing . Nuclear cardiology
Surveillance Diagnosis Guide treatment
: Cardiac toxicit CVdisease
Baseline : Cytotoxic : o H '
Disease CV health Cancer v 6 LVEF 6 v 2
Progression & 0 p— Therapy —— U o )
Risk factors — ' ("CV insult") : (AC : Premature
i : Stage B) ' death
» e
rimordial Primary Secondary Toauticas
prevention prevention prevention
Heart failure
0 ACE inhibitors
e Betablockers (ACC/AHA
Prevention and Treatment e Angiotensin Receptor Blockers Stage C2.D)
0 Statins
g Exercise

Khouri et al. Circulation 2013




@ European Heart Journal (2016) 37, 2315-2381 JOINT ESC GUIDELINES
EUTCFEAN doi:10.1093/eurheart]/ehw106

SCCIETY OF
CARTADLOGY ™

2016 European Guidelines on cardiovascular
disease prevention in clinical practice

The Sixth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of 10 societies
and by invited experts)

Developed with the special contribution of the European Association
for Cardiovascular Prevention & Rehabilitation (EACPR)

Recommendations for patients treated for cancer

Recommendations Class* | Level® Ref®

Cardio-protection in high-risk
patients® receiving type |
chemotherapy should be considered
for LV dysfunction prevention

lla 160, |6l

Optimization of the CV risk profile
should be considered in cancer lla
treated patients.

CV = cardiovascular; LV = left ventricular.

*Class of recommendation.

®Level of evidence.

“Reference(s) supporting recommendations.

dHigh—r‘isl-e: patients are mainly those individuals receiving high cumulative doses of
type | chemotherapy and/or combined treatment with other chemotherapic
agents and radiotherapy, and/or with CV uncontrolled risk factors.




Sebészet

Irradiatio

Daganat kezelés

Kemo-
terapia

f

Therapy

Genetic factors

Baseline
cardiovascular
status

Cardiovascular

O

Preclinical and
clinical
cardiovascular
disease

L AR RN ZECRE e

Cancer

.

Lifestylefactors

A rdk betegek 2/3-a 50 év feletti
dMagas CV rizikdallapot
1>25%-nak szivbetegsége van

Erbetegség Szivbetegség

JOERG HERRMANN: Clinical Cardio-oncology. Elsevier 2017.



Onkoteam flowchart

Szisztolés vérnyomds (Hgmm)

SCORE
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Amennyiben IGEN a vélasz akkor kardiologiai/onkokardiologial konzultécié javasolt a kezelés

megkezdeése elott.

Kérem a betegem soron kiviili kivizsgalasat
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Egyéb megjegyzés:




Kezelés elott

CV riziko?

Kardiomiopatia
Szivelégtelenség
ISZB
Hypertonia
Aritmia/szinkope
QTc megnyulas >500 ms

Kardiotox.szerek esetén a
kovetkezo faktorok

hozzdadddnak a rizikbhoz:

Eletkor <15 vagy >65 év
NGi nem

Daganatos beteg

Kezelés alatt

CV szov6dmény?

EF csokkenés
Miokardium strain eltérés
Szivelégtelenség
Perikardialis folyadék
Sziv biomarker emelkedés
Miokardialis iszkémia
Aritmia
QTc>500 msec
Szinkope
Hypotenzio

Nem kontrollalt vérnyomas

Kezelés utan

CV szov6dmény?

Barmilyen CV eltérés a
kdvetési id6szakban
vagy
Doxorubicin >240 mg/m?2
Besugarzas >30 Gy
Besugarzas+Anthraciklin
vagy
Magas dozisu
cyclophosphamid




Cardio-Oncology Consultation “Before treatment’
Cardiomyopathy, valvular Ischemic heartand Arrhythmias / Hypertension /
and pericardial disease vasculardisease QTc prolongation Hypotension
| I s |
Disease extent Disease extent Type and complications Severity (organ damage)
Disease modifiability Disease modifiability Underlying etiology Secondary causes
Disease treatment Disease treatment Treatment Treatment
. | | If l
Cancer therapy options H.gh wm Cancer therapy options Cancer therapy options
High cardiotaxicity risk: - Arrhythmia risk: High hypertension risk:
Anthracydines, Cyclophosphamide, | | - o mm"'“ axe), thaldomae, lfostamide Bevaczumab, Sorafend, Sunitnib,
Ifostamide, Clofarabine, Herceptn Ritwamab, IL-2, Melphalan Cisplatn, IFNG
Docetaal, Suniisl, Clsplata vinca sxaiods, IL-2, IFN-a, snosnd QTe prolongation risk: High hypatension risk:
Dasatinb, Imatnib, IFN< Docetaxel, Bevaczumab " Dasatinib umn&maud.l:;z&aidu
| |
Risk/benefit assessment Risk/benefit assessment ] Risk/benefit assessment Risk/benefit assessment
| = | | T
Therapy initiation or Therapy initiation or Initiation of therapy Therapy initiation or
intensification intensification - g’“'ﬂo if intensification
(ACE inhibitor or AR, (Nitrates, CCB, Nebivolol, mmm (towards goal of <140/80 if
Carvedilol, Nebivolol, Carvedilol, statins, aspirin, above + end organ damage or
Therapy modification
Pericardiocentesis if effusion) Revascularizationas needed) (mmw >160/100, then cancer therapy)
1 | 1
Repeat assessment Repeat assessment Repeat assessment Repeat assessment J
| | | | | | | |
Prohibitive = Treatment Prohibitive = Treatment Prohibitive = Treatment Prohibitive = Treatment
risk wiclose fiu risk wiclose fiu risk wiclose fiu risk wiclose fiu

JOERG HERRMANN: Clinical Cardio-oncology. Elsevier 2017.
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® Limit AC dose

® AC continuous infusion
* AC analogues

* Liposomial AC

®* Dexrazoxane

® Beta-blockers

® RAS inhibitors

® Statins
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cell injury l

® Limit AC dose

® AC continuous infusion
* AC analogues

* Liposomial AC

®* Dexrazoxane

® Beta-blockers

® RAS inhibitors

® Statins

Primary
prevention

asymptomatic
cardiotoxicity

|

increase decrease decrease
in troponin in GLS in LVEF
enalapril carvedilol?
Detection of pre-clinical LVD treatment
cardiotoxicity and and prevention
prevention of LVD of HF
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N-Acetyl-—Cysteine Fizikai aktivitas
Flavonoids and Statinok N-Acelyl-L.—Cysteine Selenium
polyphenols Glutathione Zinc
NSAIDs (some) Vascular effects: Erdosteine Melatonin
Anticoagulants - Endothelial cell damage| F/avonoids and polyphenols
Platelet antiaggregants Vascular spasms
-« SRASCSER SRR Cell signaling, survival block
Thromboembolism
Edema Anticoagulants
Platelet antiaggregants
NSAIDs (some)
'~
o, Thromboembolism
Hemorrhage
Hypertension
ACE inhibitors
Fibrosis Beta—blockers
N-Acelyl-L—Cysteine
Flavonoids and
polyphenols
NSAIDs, Steroids Cardiomyocyte Damage:
Mitochondrial dysfunction
Apoptosis of cardiomyocytes
ROS generation
Conduction effects: Rhythm DNA damage m—
Sinus bradicardia disturbances: Antibody directed cellular | ACE inhibitors .
Atrioventricular block Anrythmias cytotoxicity Beta-blockers Devices
Ventricular tachycardia Beta—block ATP b'lock‘ Dexrazoxane ivabra dln
Statinok ACE inhibitors ssialiisisinicgls CoR SN (~Camitine
Coenzyme Q10
N-Acetyl-L-Cysteine
Devices Flavonoids and polyphenols

JNCI 2010;102:14-25



Take home messages

Meg tudjuk el6zni a LVEF csdkkenést

Ismerni kell a kardiotoxicitas rizikofaktorait

Az onkoteam el6tt fel kell mérni a rizikofaktorokat
Koran ki tudjuk mutatni a karosodast

Meg tudjuk gyogyszeresen el6zni a kardiotoxicitast




Koszondm megtisztels figyelmiiket!




