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2022 ESC Guidelines on
cardio-oncology

Official ESC Guidelines slide set
2023 ESC Guidelines on cardio-oncology @Esc

The material was adapted from the 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)’ (European Heart Journal; 2022 - doi: 10.1093/eurheartj/ehac244).

The slide number 30 has been updated as per the erratum ehad196 published
on 23 March 2023 1, 5% hearti/eha :

Post-publication corrections and updates are available at www.escardio.org/guidelines

J022 ESC Guitelngs on cw 6o oncology
vww.escardlo.org/guldelines {Euragean Meart loormol; 2022 - dot 10 1053 eurheart)/ekac4a)
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Cardiovascular Diseases. https://www.who.int/health-topics/cardiovascular-diseases/#tab=tab_1.
Accessed October 10, 2020. 5. WHO Fact sheet. Non-communicable diseases.

Non-communicable disease global deaths per year®

Cardiovascular disease
17.9 million

Cancer
9.0 million

Respiratory diseases
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Baseline CV toxicity risk assessment checklist
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Qnpohpuwjhtt b jupnpuwmnp phumbtp” htmwgu hunibiimnpjut
CTR-CVT hwidwp’ ¢Tn, BNP, NT-proBNP, wmtinph qpnijnqu . HbAlc,

risk factors
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Clinical assessment Complementary tests

« Cancer treatment history * BNP or NT-proBNP*

Ty &l Quhpudtymnipjul niypnid” upmh UQ-S, npniwp GS-

* Physical examinati * Fasti | glu / HbAI
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* Lipid profile
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UU pnibwynpiwb Gpuljimwghtt nhuljh gnponbttpp

ttwjuljinud hwumwmywd dSwtip
Heart Failure, LVEF < 40%
Jtipolipu mwpwod dSwhp
Myocardial Infarction

oSwlip thuljubwyht
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* 2 dhwynp unmwugnn gnpontiitip

1 vhunynp — Low risk
2—-4 Whunynp — Moderate risk
>5 dhwynp — High risk

HFA-ICOS /Heart Failure Association- International Cardio-Oncology Society/
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*  UUQ pnibwynpiwh Juwm pupap Guuljtimwght nhuly
5 a TQ-npunnniphght >400mg/m2
wwn pwipap phuy a@> 25Gy UUA
af3> 15 to 25Gy UU“Y + “knpunnniphghtt 2100mg/m?2
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2022 ESC Guidelines on cardio-oncology
(European Heart Journal; 2022 — doi: 10.1093/eurheartj/ehac244)

www.escardio.org/guidelines
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Uhghti nhuy | .+ &5t 15Gy UUA:

*  4Of3<5Gy UU“: + dnpunnniphghti >2100mg/m?2

«  UU poLhwynpiwb gudp bpuyEnwyhl phuly b pniddwd hpenid giiwhunndwd Gnpiwg
| wipyniLphtip
‘31116]1 nhu]l | *  Pnddiwbl phpugpnui plpl LAU, npp yipujuiqiyb) £ dhiy ppidiwt wupmp
s 83 <5Gy UUD
*  “knpunpniphghtt <100mg/m2

LU} - pungltinh pniddwt htin juyJwd upunuwghtt nhudpniiljghw
HSCT- wpniiiwuwntind gnnnituyht pehotitinh thnpuuyunjuiumnnid
UU - dhohtt upmuwyhtt nlinuisuth

A3 - bwnwquypuwyht phpuyhw

)
[(¥a]
Lid
]
i

2022 ESC Guidelines on cardio-oncology
{European Heart Journal; 2022 — doi: 10.1093/eurheart)/ehac244)
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{wljupungtinuyhtt pnidiwt Jhwubtipp

Anthracyclines- nnqu- fujujuy QU™
HER2 inhibitors /trastuzumab/- Q®
nupatijh nhupniruljghw
VEGF inhibitors/ angiogenesis inhibitors -
o  Ununljntiu] huljudwupdhtbtp-2<,
upmuwijuith hytidhw
TKIs- QT httmtipjuh Gpllupwugnid,
wnhpihwbtbp, TdP

Dexrazoxane — anthracycline-induced oxidative injury| | Radiation — accelerated atherosclerosis
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« Oxidative stress (ROS) 1
* Uhuinpjuntinphwy nhupniulghw

» Calcium homeostasis himbqupnid
LApoptosis / necrosis

E Lunnptjuyht nhudpniighw/Jowunid, NO| |
* Pnppnpnid

* dhppnq

e Jwulninuyuphwitp

» Uptpnuljtipngh upwbtnid” ypnpuhduwy U2<
« Mtphljupnh, upnh hwwbbtph b U<<L

whinwhwpnid

* tunnptjuht nhudnitlghw

* Jwugnuuyuqu

* Uptipnuytipngh pupwinid

* Qupybpuwljuyhtt hhytipmtboghw

* Unpnbwp whjuynibnipni’ umtiiwupnhw W
upnwduith hthwpljn

e Upnwdijuith nhudpniujghw bt UY

* Unhpudhwitp® VT, TdP, AF

* Mtphlupnhnttip

* Lungytin LLfd — wpnppndpnnply hbwd,
hhytipynwagniyughw
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Wowmpwghlhtth /“knpunnniphght/ wgntignipjui ynpui.

Anthracycline—R0OS1T—RhoAT—ROCKI11—mitochondrial injury—ATP | synthesis—apoptosis—fibrosis

/

2023 injinLpjup upmwpwinipjui ihpwqqujhtt htmwqnuonipynibbpp gnyg G myt, np
wbhmpughyjhting pniddwh wpynitipnid upmunijjubiinid qquh pupapuwinud £ ROCK1 Epuypbuhw,
hulj Gpw Gynuip yuwywmyuwbind £ upmuniljuip

RhoA-tt GTP-juwynn jupguynphy uyhmwlynig £, ROCK1-p

serine/threonine protein kinase L, npntup ytpwhuljnid G.

* Pogh Junnigwdpuyhtt wdpnnguwitinipinitp/ juwupp Qiunpiutipnud ROCK1-p wmnwowgtnud k.
* Uutiptitiph §oynnuijubnipynitip « vasoconstriction

* pohetitinh thqpughuyh, wpmhdtpughuyh, hppngh wpngtiutipp -« endothelial dysfunction

* pohotitiph wwynuwnngp * nitric oxide decrease

* pnppnpuyhll Wumwupuwbbtipp « thrombogenicity increase
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_- anthracycline ntiyypni™ Dexrazoxane 1V

« ACEi/ARNI
Upmnuniljuith nhudniiyghwyh .+ B-blocker
UU jutijuwupgbipnid. « MRA
* SGLT2 inhibitors

N * ACEI
24-a (VEGF inhibitors)- . CCB

aggressive control.
» B-blocker

« Statins
» revascularization (CABG/PCI)

Uphpihwibph juijuwpglnud- * COrrect electrolytes
QT prolongation (TKI). - avoid QT drugs
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Cardioprotection in patients with anthracycline- B
treated breast cancer: final analysis from the 2 x 2

randomized, placebo-controlled, double-blind SAFE 66-
trial

m No Bisoprolol e Bisoprolol

p=gpoos [ -9020

o
o~

| Meattini !, C Becherini %, F Martella *, M R Del Bene #, C Saieva ?, C Bacci 7, L Coltelli °
G Pilato ¥, L Visani ¢, V Salvestrini #, G Francolini 2, L Marrazzo 7, M Bernini #, L Orzalesi ®

J Nori ?, S Bianchi '%, | Olivotto ', A Morandi 2, G Curigliano **, G Barletta #, L Livi '

3D LVEF %
R

=)
S

f 262 wughtinn Ypdpwuqtndh punglitinny 58-
whmpughlhb- L£13- umwmgnn

Baseline 12 months 24 months

Wpnynibpulipp phunwypninh judpnid.

e QOUD wiiwt gquih tjwugnid

* Global longitudinal strain (GLS)-h wquhujuitinid

« Subclinical cardiac damage-p jwqly k gpbph 4 mbqud
placebo- 43.5%
*bisoprolol- 9.6%

LV GLS %

P<0.001  p<0.001

https://pubmed.ncbi.nim.nih.gov/40403385 Baseline 12 months 24 months




Cardioprotective Strategy for Patients With Nonmetastatic Breast Cancer
Who Are Receiving an Anthracycline-Based Chemotherapy

ARandomized Clinical Trial

Lorenzo Livi Q: Giuseope Barletta 3, Francesca Martella ‘, Calogero Saieva, Isacco Desideri 11} Carlotta Bacci®,

Maria Riccarda Del Bene *, Mario Airoldi ®, Domenico Amoroso ’, Luigi Coltelli®, Vieri Scotti 2, Carlotta Becherini

12 | \ica Visani 2, Viola Salvestrini %, Matteo Mariotti 2 Fulvia Pedani ®, Marco Bemini °, Luis Sanchez®,

Lorenzo Orzalesi®, Jacopo Nori 2%, Simonetta Bianchi 1L, lacopo Olivotto 22 icro Meattini 12

JAMA Cardio-Oncology

Protective effects of bisoprolol against acute
anthracycline-induced cardiotoxicity: A randomized
control study

S Sandoughdaran, M Malekzadeh Moghani, N Tabatabai

Qiumpwughlhtt umwgnn wnwtg MTS-h §pdpwqtinah
pungytinny] wughthnitph Yuwpnhnuypnumblnhyg

umnmpumnbtighwb
Wpnynitip /12 undhu/.
e QOUD whlnrd.
» placebo- 4.4%
 bisoprolol- 1.9%
* GLS Jyuwmwgnid
» placebo- 6%,
 bisoprolol-0.6%

2021 Aug 26;7(10):1-7. doi: 10.1001/jamaoncol.2021.3395

Iranian Randomized Controlled Study (70 patients)
£punypninih wpnnbklijnpy Ephljmubtpp
wimpughlyjhting hwpnigjwd unip
Jupnhnumnpuhnipjub nhypnid

Wpnyniup.

e OUD yuhywiinrd

* Pro-BNP wth puguljujnipnih

* CPK Ljliughwjh quunid

Annals of Oncology, Volume 30, Issue Supplement_9, November 2019,
mdz416.001, https://doi.org/10.1093 /annonc/mdz416.001
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Capecitabine-induced-coronary-

vasospasm leading to polymorphic
ventri‘;ular tachycgrdig ar¥d car[c)iiac arrest Ulilnl'}hu,lhﬁh tﬁI}Dl’ah]_] et
o LRI Mwmijr.'u,‘: v::m Cardiovascular safety of 5-fluorouracil and lllpnmhllghm{l hhdﬁmhwﬁn]_d
capecitabine in colorectal cancer patients: l,lwu,]l,lu,lb ]: fl Uoropyri midi ne_ﬁhpnq
hwipnigwuo Jugnuwuquih,

Amlodipine suppresses Ang-II-induced endothelium tﬁI}nIahULul I}huq)n]—ﬁllghm.]h ol NOJ,
dysfunction by diminishing ROCK1 expression L]ulﬁluulpqhuiwﬁ htin

ing Cai *, Dongdan Zheng ', Ruofeng Qiu ', Liwen Li ¢, Yingling Zhou *
Calcium Channel Blockers Reduce Angiotensin IlI-

Induced Superoxide Generation and Inhibit Lectin-Like
Oxidized Low-Density Lipoprotein Receptor-1

Expression in Endothelial Cells

Wipnnhwhtp tannptpu) peshetlipnud gnyg £ wyh.

* eNOS activation 1

* NO production 1 UWdnnhwhip upnn b 6ot wighninkight
* ROCKI1 suppression | l1-ny hwpnigywd Lhnnptipuy

* apoptosis | nhudpnrighwin b wynupnngp” tfuqtgiitipy
ROCK1-h wipmwhuwjmniip (expression)
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Uhowqqujhtt mjjujatipp fixed combination-h dwupt 10,532 hhgwbnh cohort study-
nid gnijg Lt mybg, np bisoprolol + amlodipine fixed-dose iniphttwughwt wuyuhnynid k.

* 28 Jtpwhulnnnipmnii

* L] mwbtitjhnipynih 90,6% (50,3%- qghpuqubg, 40,3%- juiy)
* puupan hwljjuonipynia >95%

* Unnuitwyh Eptumttiph uuwn guonp nhuly 0.7%

uLNnscuhy & ULNSELAPLT Jwy twbbihnip)ntl
PpAtYYhYULGLSNHB3NHL -

Nwlnnihqugywd Phunwpniny/ wdinnhwht 5/5 dg Yndphlwghwiny 4 2wpwpe
UULNIn NG (wpnpwtnD Ynyn, fuwsdnn pnidnuihg htitnn 90% hhywanbbph onu“:“ nhunyby * gbpwquig b ojwy
htunwagnunniyntined — wnwlbihnpynid 1
wwwgnigyti b pwquilig wy

tnwibhnipynth ™\ 7~ wnwbbhnipynl
uLnscuhuh 50,3 % 40,3 %
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(wannhwhb 10d4q
/phunwpnin; 104q)
hwawnpywo
ehuNCNLNL VS

\ Pwnblwwuwn tnwbbhnipyntl
LUnpduwuy (Mpwyqtin)10dg + Unblyyjwwn tnwlbihnipmb 0,7 %
EdynOynp 10dg (Ukpy) 8,7 %
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