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A DOX kardiotoxicitas molekularis mechanizmusai
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Az antraciklin kardiotoxicitas kivédésének ujabb lehetbségei
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Cardioprotection in cancer therapy: novel insights
with anthracyclines
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Table | Summary of currently available and emerging cardioprotective therapies

Therapy

Proposed mechanism(s)

Level of evidence

Limitations

Currently available cardioprotective therapies

Dexrazoxane

Beta-blockers

ACE inhibitors, ARBs

Statins

Iron chelator, antioxidant, and Top2ff

inhibitor

Reduce catecholamine-induced myo-
cardial remodelling; may have anti-
oxidant effects

Inhibit renin—angiotensin—aldoste-
rone system

Anti-inflammatory and antioxidant

effects

Emerging cardioprotective therapies

MPOQO inhibitors

Arginase inhibitors

P13K inhibitors

Neuregulin

CYP1 inhibitors

Antioxidant effects

Increase arginine and nitric oxide

Stimulate autophagic flux

Activates ErbB signalling

Under investigation

Preclinical studies and large random-

ized controlled trials'*'°

Preclinical studies and small random-

ized controlled trials?® 23

Preclinical studies and small random-

ized controlled trials 2>

Observational cohort studies™®"

Preclinical studies—in vivo animal
models**

Preclinical studies—in vivo animal
models®

Preclinical studies—in vivo animal
models™®

Preclinical studies—in vivo animal
models>"®

Preclinical studies—in vivo animal

models™®

Concerns regarding cancer out-
comes and secondary
malignancies'®1”

Conflicting data regarding efficacy

and ideal patient population®*

Conflicting data regarding efficacy

and ideal patient popu lation®

Unknown efficacy in patients
Unknown efficacy in patients
Unknown efficacy in patients
Unknown efficacy in patients
Potential for pro-neoplastic effects;

unknown efficacy in patients
Unknown efficacy in patients

Raber et al. Cardiovasc Res. 2019;115(5):915-921.




Indukalt pluripotens 6ssejt kutatasok onkokardioldgiai vonatkozasai
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Cancer Empirical chemotherapy Cardiac monitoring Possible myocardial
diagnosis for adverse events damage or dysfunction
Pre-screening drugs for cardiotoxicity
| ‘" VA4

Sunitinib
Doxorubicin Trastuzumab

Cancer Patient-specific Patient-specific
diagnosis iPSCs iPSC-CMs

Sayed et al. Cardiovasc Res. 2019;115(5):949-959.

Functional and Rational Avoidance of
transcriptional selection of cardiotoxicity
characterization therapy
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TOXICITY SCREENING

High-throughput screening of tyrosine kinase inhibitor
cardiotoxicity with human induced pluripotent stem cells
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Cessation Effective . Cardiac -
Drug of beating concentration % Lnﬁ cmmm‘ safety CI":::::iot:(igned
(uM) (M) —_— index =~ cardiotoxicity
Vemurafenib 33 11.00 QT
Sorafenib QT, LV, HF, MI, Hy
Doxorubicin **HF, LV
Regorafenib #*MI, Hy
Vandetanib **QT, TdP, SCD, HF, Hy
Crizotinib QT, Brady
Nilotinib **QT, LV, Vas
Imatinib LV (rare)
Lapatinib #LV, QT
Sunitinib 0218  #HF,LV, Ml QT, Hy
Bosutinib 0.315 PE
Gefitinib 0.409 None
Afatinib 0.444 None
Dabrafenib 0.459 LV
Ponatinib 0.483 **Vas, HF, LV, Hy
lbrutinib 0.507 Afib
Dasatinib 0.524 QT, PE, Hy
Erlotinib N/A 0.653 Ml (rare)
Pazopanib NA | 1.19 0.671 #QT, LV (rare)
Cabozantinib N/A #*None
Trametinib LV
Axitinib N/A HF (rare) Hy
DMSO N/A None

Sharma et al. Sci Transl Med. 2017 Feb 15;9(377)
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JACC: BASIC TO TRANSLATIONAL SCIENCE

© 2018 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Increased Afterload Augments
Sunitinib-Induced Cardiotoxicity in an
Engineered Cardiac Microtissue Model
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Targeted expression of cyclin D2 ameliorates
e [ ] [ ] [ ] f'
late stage anthracycline cardiotoxicity A ——

Wugiang Zhu', Sean Reuter, and Loren J. Field*

WT, Eady 1
A 7. Acute Late friva
v v
S 0 = Acute Late
60 + [ P<0.05_P<0.05
~ V e
& 5% 7
-2 | T (3
o 50 <
lL ¥
~8-  WT Salne (n=12)
40 J & WTDOX(n=14)
—+— D2 Saline (1=12) ST DS D STD S D
(n=13)(n=12)(n=12) (n=12) (n=13)(n=12)(n=12)(n=12)
30 I EEER ~8- D2 DOX (n=13) WT_ D2 W D2
2 7 15 19
Age (Weeks)
B
D Acute Late
Acute R - - m e T ey A s
Saline N Ku70 i —— 70
Acute Ku80 ——— e—— i —— N o
DOX AR A A ACHN s ot e o s - 2 i 0o ] 5

Late

DOX  AARARAARARAAR

Zhu et al. Cardiovasc Res. 2019;115(5):960-965.



Az antraciklin kardiotoxicitas kivédésének ujabb lehetbségei
Circulation

Phosphoinositide 3-Kinase Gamma ¥ .
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Advantages of prophylactic
versus conventionally scheduled heart

failure therapy in an experimental model

of doxorubicin-induced cardiomyopathy
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Osszefoglalds

* Az onkoterapia okozta kardiovaszkularis mellékhatasok megelézésének,
kivedésének tanulmanyozasa forrongo teruletet képez mind a klinikai,

mind a preklinikai kutatasok terén.

e A korabbi, feltaro jellegl kutatasok helyét mindinkabb atveszik a
transzlacios, precizios kutatasok, azonban az Uj hatasmechanizmusokra

iranyulo eredmények tovabbra is fontos informaciokat hordoznak.

* ValoészinUlsithetd, hogy a jov6ben a kardiotoxikus mellékhatasok kivedésére
olyan komplex klinikai megkozelitésre lesz szukseg, mely 6tvozni képes a
beteg kardiovaszkularis statuszat, komorbiditasait, életmaodjat, az
alkalmazott daganatellenes szerre mutatott egyéni toleranciajat, valamint

az elérhetd legelénydsebb preventiv gyogyszeres kezelést.
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