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XpoHiuHi AimdonponipepaTMBHi 3aXBOPIOBAHHA
Ta KapAioBaCKyASIPHUM PU3MK (OTASIA AiTEpaTYpH)

B. b. Camypa@*ACPE M. 0. MaHaceHko DB CPEF

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

Ornsaam

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

[MopyLueHHs coyHKLUIT cepust y pasi NpU3HaYeHHs NPOTUNYXIMHHWX NpenapariB MOoXyTb 0OMEXYBaTU NiKyBaHHS XPOHIYHNX NiM-
¢honponichepatneHux 3axeoptoBaHb (XJ1M3). KapaioBackynsipHa TOKCUYHICTb, NOB'sI3aHa 3 NPOTUNYXIMHHUM NiKyBaHHSM, BKITOYae
rinepTeHsito, rinoTeHsito, apuTMii, NepyKapanT, NOPYLUEHHS NPOBEAEHHS, TPOMBOEMOONIYHI yCKNagHEHHS, CepLEBY HELOCTATHICTb
i cMepTb. Pu31k po3BuTKY KapaioTOKCUYHOCTI 30inbLUYHOTH Aesiki hakTopw, Ik-OT CTYMiHb EKCNO3uLii npenapary, Bik, 3aXBOPIOBaHHS!
cepus B aHamMHesi, apTepianbHa rinepTeHsis, KoMb6iHOBaHa Tepanis, nonepeaHi NpoMeHeBa Yu XimieTepanist.

MeTta po60TH — OLHUTY BNAMB NPOTUMYXIIMHHOTO NiKyBaHHS Ha BUHWKHEHHS! KapaioBacKynspHUX noAii y xeopux Ha XJM3 3a
BiZLOMOCTSIMM CBITOBOI HayKOBOI NiTepatypu.

[MPMHLMNOBUM € BUSBNIEHHS O3HaK KapAioBaCKyNApHOI TOKCUMHOCTI 10 PO3BUTKY KNiHIYHWX NPOSIBIB NOLUKOMKEHHS Miokapaa Ta
CyauH. 3anuiaeTbes HE3'sICOBAHOI0 POfb MAPKEPIB Y BUSIBIEHHI IPYN pU3NKY HECTIPUATIIMBIX KapaioBaCKyNspHWX Nogin. PaHHs
[iarHoCTVKa Ta BU3HaYeHHs NPOrHOCTUYHIX (DaKTOPIB KapAioBACKYNAPHOI TOKCUYHOCTI, LLIO PO3BMBAOTLCA MiCNs nonixiMieTepanii
OHKOTeMaTomnoriYHMX 3aXBOPIOBaHb, — BaXKIUBI Ta 40 KiHLS He 3'cCoBaHi 3aBaHHs.

BucHoBKku. [porHo3 po3BuTKy KapaioBackynspHUX nogin nicns npotunyxnuHHoro nikyBaHHsA XJM3 3anuwaetses HecnpusaTiv-
BUM. [pOTArOM NPOTUNYXMWMHHOIO NiKyBaHHS ANSA BUSBIMEHHS PaHHIX 03HAK i PU3NKY BUHUKHEHHS KapAiOTOKCUMHOCTI pEKOMEH-
[I0BaHUIA KMiHIYHWIA MOHITOPWHT, 3aCTOCYBaHHS METOLIB Bidyaniaaii, BU3HAYeHHs piBHA Giomapkepis (HaTpitypeTnyHi nentuay,
TPOMOHiHK) ANs cTpaTUdiKaLii pU3nKy KapaioTOKCMMHOCTI. 3acTocyBaHHs HOBITHIX Giomapkepis Ta ixHix kombiHaLin Moxe GyTu
LLNSIXOM MOKPaLLEHHS OLIHKOBaHHS pU3KKy kapaioTokcuyHocTi nig yac X/ 3. HuHi Hemae focTartHix 4okasis A0LiNbHOCTi PYyTUHHOTO
BU3HAYEHHS Lyx Biomapkepis, L0 BKa3ye Ha HEOOXIQHICTb NnaHyBaHHs HOBWX LOCHIMKEHD.

Chronic lymphoproliferative diseases and cardiovascular risk (a literature review)

B. B. Samura, M. 0. Panasenko

Heart dysfunction that occurred after using of anticancer drugs and monoclonal antibodies may be a limit factor in treatment of
chronic lymphoproliferative diseases (CLPD). Cancer therapy-related cardiovascular toxicity include hypotension, hypertension,
arrhythmias, conduction disturbances, pericarditis, thromboembolic events, heart failure, death. The risk of cardiotoxicity may be
increased by some factors that include drug exposure, age, history of heart diseases, arterial hypertension, drug combination,
previous radiotherapy or chemotherapy.

The aim of the work is to assess the impact of anticancer treatment on the occurrence of cardiovascular events in patients with
CLPD according to the world scientific literature data.

It is important to detect the cardiovascular toxicity before the development of clinical manifestations of damage to the myocardi-
um and blood vessels. The role of markers in identifying the risk group of adverse cardiovascular events remains unclear. Early
diagnostics and determination of prognostic factors of cardiovascular toxicity, which develop after anticancer therapy of CLPD,
are important and not solved problems.

Conclusions. The prognosis for the development of cardiovascular events after antitumor treatment of CLPD remains unfavorable.
Clinical monitoring, imaging methods, determination of the biomarker levels (natriuretic peptides, troponins) for cardiotoxicity risk
stratification are recommended during antitumor treatment to identify early signs and risk of cardiotoxicity. The use of the latest
biomarkers and their combinations may be a way to improve the assessment of the cardiotoxicity risk in CLPD. To date, there is
no sufficient evidence on the feasibility of routine determining these biomarkers, which indicates the need to plan new studies.

XpoHiuHi nimconponichepatveHi 3axsoptoanHs (XIM3)
Hanexartb A0 HaNMOLIMPEHILMX 3MOSIKICHNX XBOPOD KPOBI
[OPOCIOr0 HaceneHHsl, iXHs YacTka B KpaiHax €sponu
ctaHoBuUTb Maixe 30 %. B YkpaiHi KinbkicTb gopocnux
xBopwx Ha X3 — maike 30 Tuc. ocib [1]. Jo uiei rpynw

LWicTb NO6iYHNX edhekTiB, L0 NOB’A3aHi 3 NPOTUMYXTMHHUM
NiKyBaHHAM.

Merta pobotu

3axBOPIOBaHb Hanexatb XpOHiYHa NiMdoLmTapHa nerkemis
(X11), MHOXWMHHA Mienoma (MM), HexomKKiHCbKi niMcomm
Ta nimpoma XogxkiHa (NX) [2]. Mpotsrom octanHix 30 pokis
cnocTepiratoTb CTabiNbHE 3HMKEHHS CMEPTHOCTI NaLlieHTiB
i3 XJIMN3, wo nosHa4yaetbca Ha 30inNblUeHHI 3aranbHoOT
BWXMBaHOCTI [3]. Y LbOMY KOHTEKCTi 36inbLUy€eTHCS 3HaYY-
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OuiH1TY BB NPOTUMYXMHHOTO NiKyBaHHS Ha BUHUKHEHHS
kapaioBackynsipHuX nogiit y xsopux Ha XJ1M3 3a BigomocTs-
MW CBITOBOI HayKOBOI NiTepaTypu.

KapaioBackynsipHi nogii — oaHi 3 Halt4acTiLLmx noGivHuX
edheKTiB NpOTUNYXIMHHOTO NikyBaHHS1. € Bce Ginblue AoKa3iB,
LLIO BOHW MOXYTb OyT1 NPUYMHOI NEpenyacHoi CMepTi XBO-
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pux, siki oTpumMan nikysaHHs [4]. Lie moxe GyTu pesynsratom
KapAiOTOKCUYHOCTI, WO BKtoyae BeanocepenHi edekty
MPOTUNYXJIMHHOIO TiKyBaHHS Ha MOPGOdyHKLIOHaNbHNN
CTaH CepLIeBO-CYAMHHOI cuctemm abo moxe GyTh Hacnigkom
MPUCKOPEHHS PO3BUTKY KapAiOBaCKyNsSpHUX 3aXBOPIOBaHb,
0cobnm1BO Konv € TpaauLiiHi kapaioBackynsapHi daktopu
pu3uKky [5].

Xo4a B OCTaHHi POKW NOCUAKETLCS IHTEPEC KMHILMCTIB
[0 MiXaMcLmnIiHapHUX npobnem kapgionorii Ta OHkoremaro-
norii, 6arato acnekTiB LLOAO BUHUKHEHHS KapaiOBACKYMSPHIX
3axBOPOBaHb yHacnigok Aii XimieTepanii Ta npomeHeBoi
Tepanii 3anuLakoTbCa HEBUBYEHUMU. HEMOXIMBICTb Cnpo-
THO3yBaT KapaioBacKynsipHi nobiuHi echekTy, L0 BUHWKAOTb
YNPOLOBX TPMBAJIONO Yacy Micrs NPOTUMYXIIMHHOTO NiKyBaH-
HS1, NPKU3BOAMTb A0 HaAMIPHOI ab0 HeJOCTaTHLO iarHOCTMKM
KapaioBacKyNsipHVX 3aXBOPKOBAHb, i TOMY CTarOTb HEBAANMMM
cnpobu 3anobiraHHs kapaioBacKynspHUM NOgisM, a Takox,
[0BOIi 4aCTO, 0 MPUMIMHEHHS! MPOTUMYXMHHOTO NiKYBaHHS,
LLIO MOTEHLiHO Moxe 30eperTut kuTTs [6].

Bucokuit puaunk kapaioBacKynsipHOi TOKCUYHOCTi MatoTb
nauieHT 3 nonepeaHbO AiarHOCTOBAHUMM KapaioBacKy-
NAPHUMW 3aXBOPIOBaHHAMM: Kapgiomionartieto, CepLeBoto
HepocTatHicTio (CH), TSKKMMW Bagamm cepus, iLLeMiHHO
xBopo6oto cepust. MavienTn i3 MM i 3aXBOprOBaHHAMM CyaVH,
BEHO3HMMW TpomMBO3amu, icTopieto NikyBaHHs iHribiTopamm
MPOTEOCOM Ta iMyHOMOAYMHOBANbHAMM JliKaMy TaKoX MatoTb
MiOBMLLEHUI PU3KK KapAiOBACKYNSPHOI TOKCUMHOCTI [7].

KapaioBackynspHa TOKCWUYHICTb NPOTUMYXITMHHOMO
NiKyBaHHA — AMHAMIYHUIA MPOLEC, | PU3NK ii BUHUKHEHHSI
3anexuThb Bi 6a30BOr0 pusKKy KapaioBackynsipHUX Nogin,
3MIHIOETLCS MPOTArOM MiKyBaHHS. BaxnuBum € posymiHHS
6anaHcy Mix abcontoTHUM PU3NKOM KapAioBacKynsipHoi
TOKCUYHOCTI Ta NnepeBaramu MpU3HaYeHHs! NPOTUNYXIIMHHUX
nikiB 4O Ta nig Yac nikyBaHHs. Puavk BUHWKHEHHS Kapgio-
BaCKynAPHOI TOKCUYHOCTI MOXe 3anexaTty Big 3axoaiB
MepBUHHOI MPOINaKTVKM, KOPEKLii BXe BUSIBNEHUX Kapgio-
BaCKyNAPHUX 3aXBOPIOBaHb, [403yBaHHS NPOTUMYXIMHHUX
NiKiB, TSHKKOCTI KapAioBaCKyNsSPHUX YCKNagHeHb NpoTAarom
nikyBaHHs Ta micns Heoro [8]. KapaioBackynsipHi nogii €
MPUYMHOIO 3HIKEHHS BWXMBAHOCTI Ta SKOCTI XKUTTS XBOPYX,
SKi OTPUMAnK NikyBaHHsS OCHOBHOTO 3aXBOptoBaHHS [9].

3a3HaunMo, LU0 NPUYMHOK BUHUKHEHHS KapaioBacky-
NAPHWX NOAI MOXYTb ByTY NOPYLLEHHS, Lo 6e3nocepeaHso
noB’si3aHi 3 nepebirom XJ1M3, a Takox Ti, L0 NOB'AA3aHi 3 11010
nikyBaHHAM. TpaguuiiHi hakTopn pusmky: BiK, LyKPOBWUIA
niabet, apTepianbHa rinepTensia, gucninigemis — Takox
BMIMBAtOTb Ha PO3BUTOK KapZioBaCKYNSPHUX MO Y XBOPUX
Ha XIN3. Tak, npu MM napanpoTeiH, Lo CUHTE3yETbCS MyX-
NIMHHAMM KITITUHAMM, MOXe HaKonn4yBaTUCS B MioKapgi, eH-
AoTenii CyAnH, CNPUYMHAIYM NOPYLLEHHS TXHIX doyHKL [10].

MporpecuBHe MiABULLEHHS IMOBIPHOCTI AOCATHEHHS
pemicii JTX 3miHuno cokyc gocnimkeHb 3i 36inbLIeHHs iH-
TeHCudikaLlii nikyBaHHS 4115 MTOBHOI epagvkalLlii nyXnHHOro
3aXBOPIOBAHHS HA KOMMIEKCHE OLHIOBAHHS, BPaXOBYO4M
PO3BUTOK BiATEPMIHOBAHUX HECTIPUSTIIMBIX NOfA. B ocTak-
HiX JOCRimKeHHAX nokasaHo: nikyBaHHA JIX ximieTepanieto
3 abo 6e3 NnpomeHeBOi Tepanii BUCOKoeeKTUBHE, CpuYn-
HSIE BIGHOCHO HU3bKMIA PU3NK CMEPTi BHACMIZOK NMiMdomm
MOPIBHSIHO 3 IHLUMMK NPUYMHAMK, 0OCOBNMBO 3 TOKCUYHUMM
Aismu nikyBaHHS, Lo npusHadunu [11]. KapaiosackynsipHi
3aXBOPHOBAHHS — OfHA 3 NPUYMH CMEPTHOCTI MICS BTOPUHHWX
MyXnWH y nauieHTiB nicns nikysaxHs J1X [12].

Xeopi Ha X/M3 MaloTb NiABULLEHNA PU3KK iLLEMIYHOT
xBopobu cepus. Lle nos's3aHo i 3 kapaioBackynspHAMK
(hakTopamu puanky, i 3 kapgioBackynsipHOK TOKCUYHICTIO
niKiB, IO NoegHaHa 3 Npo3ananbHUM i NPOTPOMBOTUYHIM
CTaHOM Ha (hOHi OHKOITOMYHOTO 3axBOPLOBaHHA [13].

Pesynsrati gocnimkeHb nokasanu NigBULLEHWA pU3NK
rOCTPOro KOPOHAPHOTO CUHAPOMY, KPOBOTEY, KapaianbHoi
Ta HekapgianbHoi cMepTi B maujenTis i3 X/M3, ocobnmeo
npoTAroM 1 poKy Micns BCTaHOBNEHHs AiarHosy [14]. Jo
(haKTOpiB PU3NKy rOCTPOrO KOPOHAPHOTO CUHAPOMY Harne-
XaTb NPUCKOPEHHS! PO3BUTKY aTePOCKIEPO3y KOPOHapPHMX
apTepilt (CNpuYKHeEHe Aieto NikiB, WO 3aCTOCOBYHOTH Nif Yac
nikyaHHst XJ1M3: GrneomiumHy, BIHKPUCTUHY, BIHONACTUHY)
Ta TpoMB03 KOPOHAPHMX apTEPIl (BUKMMKaHWIA ankinytouumm
(umcnnatuH, umknodgocdamia), iMyHoMoLYnBaNbHUMM
(Tanigomig, nexanigomia) 3acobamm, MOHOKMOHANbHUMM
aHTutinamv go CD20 ToLwo).

Mig vac nikyBaHHs X3 npusHavatoTh XiMieTepanito Ta
MPOMEHEBY TEPanito, LLI0 MOXYTb MPWU3BOAUT 40 BUHUKHEHHS
kapaioBackynsipHuX 3axsoptoBaHb [15]. [IpomeHeBa Tepanis
niaBULLYE PU3KK iLLemivyHOT XxBopobu cepus, Bag cepus, CH
i nepukapauTy. CepLie BBaXatoTb pafiodyTIIMBUM «OpraHoM
pu3nKy» Ans npomeHesoi Tepanii. [lo3a BUNPOMiHIOBaHHS
mae OyTu LWOHANMEHLLO, OCKINbKM «6e3neyHoi» [03u
Hemae [16].

Yumano nikiB MOXyTb iHAYKYBaTW KapGiOTOKCUYHICTb
y pasi koMBiHOBaHOro 3acTocyBaHHS, 0COBNMBO Konm €
komopbigHa natonoria Ta daktopn puamky. 3rigHo 3 ACC
(American College of Cardiology) Ta AHA (American Heart
Association), navieHTiB, siki OTPUMYIOTb XiMiETEpanito, MoXHa
BM3Ha4atu gk ocib i3 CH rpynn A [17].

Y nauieHTiB nicns ximieTepanii MOXe npucKkoptoBaTnes
po3suToK atepockneposy [18]. Binomo, Lo naTodisionoria
aTepocknepo3y BkMovae Barato YMHHWKIB, SK-OT eHAo-
TenianbHa AUCYHKLIS Ta XPOHIYHE 3ananeHHs apTepii.
[HCYNiHOPE3UCTEHTHICTb, MiNEPIHCYMIHEMIS, MiABULLEHHS
BINbHUX XWUPHUX KUCIOT BBAXatOTb iHiLjianbHUMKU MeXaHi3-
Mamu eHgoTenianbHoi ANCPYHKLIT, WO NporpecyoTb A0
aTepocknepo3y W MoripLUyloTbCs, KOMK € TaKi YMHHIUKK, SK
avcninigemisi, TITHHOKYPIHHS, LyKPOBWI fiabeT, apTepiank-
Ha rinepteHais [19].

OucdyHkuis miokapga 1 cepueBa HegocTaTHICTb, Lo
MOB’A3Y10Tb i3 KAPAIOTOKCUYHICTIO, — HACKNaHiLLi yCknap-
HEHHS! NPOTUMYXIMHHOTO NiKyBaHHS1, OCKIrNbKIA MOXYTb MiABu-
WKTY cMepTHICTb [20]. BTim, YnMano npoTunyxnuHHUX nikie
MOXYTb GYTV MPUYNHOK TPAH3UTOPHWX MOPYLLEHb GOYHKLT
cepust 6e3 BignaneHnx Hacniakis.

KniHiyHi 03Hakn kapgioBackynsipHOi TOKCMYHOCTI
3anexatb Bif Yacy nicns OTPUMaHHs CneumgiYHoro niky-
BaHHs OHKOremMaTonoriyHoi Heonnagaii. FoCTpi NposiBy kapaio-
TOKCMYHOCTI BUHUKaOTb YNpomoBX 48 roguH i BKMoYaTb
apTepiarbHy rinoTeH3ilo, 3MiH1 cermeHTa ST, NOAOBXEHHS
QT, aputmii, 6nokagm, TpaH3NTOPHY AMCHYHKLIO NiBOMO
LUyHOYKa 3 BIAHOCHO CMPUATAMBIM NPOrHo3oM. [igrocTpi
NpOsIBY KapAiOBACKYNAPHOT TOKCUYHOCTI BUHWKAIOTb Y Nepiof,
Bif KiNbKOX TVXKHIB A0 KiNbKOX MicsiLiB nicns xiMmieTepanii, Hail-
yacTille XapaKTepu3ytoTbCs MiONepUKapaUTOM BHACMILOK
YpaXeHHs MiokapaiounTiB; cMepTHICTb gocsrae 60 % [21].

XpoHiyHi abo ni3Hi NposiBK KapaioBaCKyNSPHOI TOKCUY-
HOCTI BWHMKaIOTb Yepes3 Micali W poku nicns ximietepanii
BHaCMiAoK ibposy MiouwTiB. IX BUSBASIOTL K CyBKMiHIuHY
AMCEYHKLIIO LUNYHOYKIB [0 AunaTaviiHoi abo pecTpukTvB-
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Hoi kapaiomionarii 3 nepeBaHTaXeHHsIM 060X LLIMYHOUKIB Ta
BWHUKHEHHSIM XPOHiYHOI cepLeBoi HegocTatHocTi (XCH),
panToBOi KOPOHAPHOI cMepTi [22].

IcTOpWYHO KapAianbHy TOKCUYHICTb BU3HAYaK0Tb SK 3HU-
XeHHs dopakLii Bukugy nisoro wnyHouka (PB W) Ginblue
Hix Ha 10 % fo piBHS, Wo mMeHwni 3a 50 % [23]. Misiwe
ekcnepT AMepUKaHCHKOro TOBapUCTBa exokapgiorpadii Ta
€Bponeiicbkoi acoliaLii kapaioBackynspHUX AOCHIDKEHb
BM3HAYNMW KapaianbHy TOKCUYHICTb Sk 3HIDKeHHs OB J1LL
GinbLue Hix Ha 10 % Ao piBHS, WO HkuniA 3a 53 % [24].

MopylueHHa cepLeBO-CYAUHHOT cucTemMun y pasi
NpU3HaYeHHs NMPOTUMYXIMHHUX MiKapCbKUX npenaparis
(aHTpaumkniHK, ankinytodi 3acobm, iHribiTopn npoteacom
TOLLO) MOXYTb ByTV 0BMEXyBanbHUMM hakTopamu nig vac
nikyBaHHs XJM3.

AHTPaLMKNIHW HanexaTb 40 XiMiETepaneBTUYHNX aHTK-
MITOTUYHIX @HTWOIOTVKIB. BOHM 36inbLUytOTE GE3peLManBHy
BWXMBaHICTb nauieHTis i3 XJ1M3, i Tomy ix 3aCTOCOBYIOTH Y
6inbLuoCTi cxem noniximietepanii. Ha xanb, 3acTocyBaHHs
LMX npenapariB CnpUYMHAE KapaioTOKCUYHICTb, WO € hak-
TOPOM BUHUKHEHHS KapgioBaCKyNAPHWX MOAiN, Ski MOXyTb
3MeHLUyBaTK BkmBaHicTb xBopux Ha XJM3. Mos’'s3aHa
3 aHTpauukniHamu KapgianbHa AuchyHKUis Moxe ByTu
aACMMNTOMHOK a0 3 KMHIYHUMK NPOSIBaMM, BKIHOYAE HOBI
KapaioBackynsipHi CUMNTOMU Ta MOPYLUEHHS cepLeBoi
yHKuii nig Yac sidyanisavii cepus (npy Bu3HayeHH ®B ML i
rnobanbHoi No3noBXHLOT CUCTONIYHOT AedhopmaLii Miokapaa
(GLS)) ifabo HoBI NigBULLEHHS KapAianbHUX Mapkepis [25].

®yHKLUjt0 cepus peKOMEHA0BAHO OLiHIOBATK Mif Yac
exokapgiorpadii (Exo-KI") 3 Bu3HaueHHsm OB JILW i GLS go
niKyBaHHS aHTpauukmiHamm (knac pekomeHaauin |, pieHb
[Joka3oBocTi B) [26], a Takox Yepes 12 micsLis nicns nikysaH-
Hs (Knac pekomeHaaLin |, piseHb gokasosocTi B) [27]. Mauier-
TaMm i3 BUCOKAM PU3NKOM PEKOMEHLYIOTb BUKOHYBaTW EX0-KI®
KOXHI 2 KypCy NPOTUMYXIIMHHOTO NiKyBaHHS, a Takox vepes 3
MicsLi micnst HWX (Kac pekoMeHAaaLin |, piBeHb 4OKa30BOCTi
C) [28]. OopatkoBa Exo-KI" moxe 6yTn npusHayeHa, konm
[OCSTHYTO KyMynsITUBHOT [031 AokcopybiumHy 250 mr/m?
abo ekBiBaneHTHOI [03N ANS iHWWX aHTpauuknixia (100
mr gokcopybiumHy Bignosigae 125 Mr enipyGiuuHy, 167 mr
AayHopy0iumHy, 20 Mr igapybiuuHy), nauieHTam i3 HU3bKIM
(knac pekomeHpauii |1b, piseHb gokasosocTi C) i noMipHUM
(knac pexomeHpaLin lla, piseHb okasosocTi C) puankom [29].

AHTpaUWKNIH-iHOYKOBaHA KaphiOTOKCUYHICTb [0303a-
nexHa [30]. Bueumnn edbekT BUCOKMX [03 aHTPaLWMKIIHIB Ha
BUHUKHEHHS1 XCH. Y fopocnux nawieHTiB i3 OHKOMOMYHUMM
3aXBOPIOBAHHSMU BUSIBUIN €KCMOHEHLiHe 36inbLIeHHS
Bunagkis XCH npu nepesuLeHHi fon 450-550 mr/m? [31].
HacTynHi gocnimxkeHHs nokasanu: KymynsatusHi aoaun 250-300
Mr/M? NOB’s13aHi 3 MEHLLIM PU3MKOM KapgioBaCcKynsipHUX MO,
X0va € iHamBigyanbHa BapiabenbHICTb 3a YyTNMBICTIO B NaLli-
€HTIB pisHWX rpyn. HagiTe MeHLi 3a 45 Mr/m? fo3un B Aeskux
nauieHTiB MOXyTb ByTU NPUYMHOKO KapdianbHux edekTis
Yepe3 5 pokiB nicns 3acTOCyBaHHSA aHTpaLWKNiHiB. Taka Ba-
piabenbHICTb 40303aneXHOI BianoBiai 06rpyHTOBYE BUCHOBOK
npo Te, LLO HeMae NOBHICTIO Ge3neyHoi A03W aHTpaLMKIIHIB.
Tomy iMnnemeHTaLlis NepcoHaniaoBaHoro NPoginakTuiHoro
nikyBaHHS Mae nepepbayatu cTpatudikaliio nauieHTiB 3a-
NEXHO B PU3NKY aHTPaLMKITIH-iHOYKOBaHOI TOKCMYHOCTI [30].

Yacrora Bunagkis XCH nig yac nikysanHs enipyBilmHom
cTaHoBNTb 0,7 % nicns JOCATHEHHS KyMYNSTUBHOI f03n 660
mr/m? [32]. MopiBHsHO 3 enipyGiLMHOM NpU3HAYEHHs JOKCO-
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py6iunHy B 34 % cynpoBogkyeTbcst CH nicns JocsrHeHHs
KyMynsiTuBHoi fjo3u 450 mr/m2, y 18 % — nicnst LOCArHEeHHs
kymynstueHoi go3u 700 mr/m% XCH 3a3Buvail BUHWKaE
BrpogoBx 9-12 AHiB micns ximietepanii 3 nikom y nepioa
1-3 micsui nicns ocTaHHBOI 403K, X04a B AEAKUX BUNaAKaxX
MOXe BWHUKaTK i nicns 20 pokis [5].

[ns nikysanHs XIM3 Wwypoko 3aCToCOBYHOTH iHribiTopy
TUpO3uHkiHa3u BpyToHa (Bruton tyrosine kinase, BTK). Moka-
3aHHS [0 iX MPU3HAYEHHS 3 KOXHIM POKOM PO3LLIMPIOKOTHCS.
|BpyTWHID, NepLunin y Knaci HE3BOPOTHMIA OparbHWiA iHribiTop
BTK, mae noseneHy Bucoky edektusHicTb y pasi XJ1J1 Ta
iHWWX B-KNiTMHHAX Heomnnasin, BKMoYao4n NiMgoMy 30HW
MaHTii, MakpornobyniHemito BanbaeHcTpema, nimdomy map-
riHanbHoI 30HM [33]. Lli 3axBoptoBaHHS 3a3BK4ail BUHUKaOTb
Y NaLieHTiB NoXmmoro Biky, TOBTO KoMK BHACTIZLOK HAsIBHOCTI
koMOPBIgHMX CTaHIB NiABMLLYETLCS PU3NK KapHIOTOKCUYHO-
cTi. Mpn3HavyeHHst iBpyTHHIOY acoLitoeTbCst 3 reMopariyHnM
piate3oM, iHeKwismm, 36inbLIEHHSIM PU3NKY apTepianbHOT
rinepTeHsii, dibpunauii nepeacepap, CH [34]. BHacnigok
BMCOKOTO PU3HKY KPOBOTE iIBpYTUHIO He0OXiAHO TMMYAcoBO
CcKacoByBaTV NaLieHTam, Siki OTPUMYIOTb NOABIAHY @HTUTPOM-
GounTapHy Tepanito, a Takox 3a 3—7 [HIB [0 iHBA3WBHMX
BTPYYaHb [33]. I6pyTUHIO Moxe ByTv MPUUMHOLO LLITYHOUKOBOT
apuTmii 6e3 nponoHrauii iHTepeany QT [35].

AkanabpyTuHi6 — iHribitop BTK gpyroi reHepadii 3
6inbLUOK CenekTUBHICTHO. AkanabpyTuHiO xapakTepuayeTbes
noaibHoto Jo iBpyTHHIOY BIkMBaHICTIO 63 NporpecyBaHHs
MNPy 3MEHLLEHHI YacTOTW BUHWUKHEHHSI CUMNTOMATUYHUX
KapaioBackynspHWX MOAiN y NauieHTiB, AKi BXe OTpUMy-
Banu nikysaHHs 3 npusogy XIJ1 [36]. Brim, 3a yactoToto
BMHVKHEHHS CMnTOMaTUYHOI pibpunauii nepeacepap, Lo
norpebyBana HeBiKknazgHoi JonoMoru, akanabpyTuHio mas
3icTaBHy 3 ibpyTUHIBOM edekTuBHICTb [37].

Y pasi npusHaveHHs iHriditopa BTK pekomeHgoBaHe
BUMIPIOBaHHS apTepianbHOro TUCKY Ha KOKHOMY KIiHIYHOMY
Bi3UTi (kmac pekomeHpaLiin 1, piBeHb gokasosocTi B) [34],
CKPUHIHT Ha chibpunsuito nepeacepab LUMSXOM BUKOHAHHS!
EKI™ abo po6osoro moHiTopuHry EKI™ nig yac koxHoro kni-
HIYHOrO Bi3UTY (KNMac pekoMeHaawin 1, piBeHb 10Ka30BOCT
C)[38].

Exo-KI' pekomeHgoBaHa naujeHTam BUCOKOTO PU3MKY
nepez npusHayeHHsM iHriditopa BTK (knac pekomeHzaLin
1, piBeHb [oka30BocCTi C), a Takox yCiM XBOPUM Y pasi BUHMK-
HeHHs chibpunALii nepeacepab Ha T NikyBaHHS iHriGiTOpom
BTK (knac pekomerpauin 1, piserb gokasosocti C) [39].

Mig yac nikyBanHa MM npuaHavatoTb kKOMBIHOBaHy Te-
panito nikamu PisHUX rpyn, O MOXYTb CNIPUMUHATY CKMaaHi
kapaioackynsipHi nogii [40]. IHribiTopn npoteacom MoxyTb
6yTI NpuymMHOLo apTepianbHoi rineptenaii, CH [41], roctporo
KOpPOHAPHOro CHAPOMY [42], apuTMili, NereHeBoi rinepTeHaii
[43], BeHO3HUX TpOMBOembonili [44]. CH npu MM moxe GyTu
MaHicbecTaljieto aminoinosy cepust abo nobivHUM echekTom
iHriGiTopiB NpoTeacom, 3okpema kapdinaomiby. Tak, nikysaH-
Ha kapdinsomioom y 23,0 % nauieHTiB CynpoBOmKYETHCA
AMCYHKLIEIO NMIBOTO LWNYHOYKa, Y 7,2 % — ynepLue ajarHoc-
ToBaHoto CH [45].

MexaHi3M KapAioTOKCUYHOCTI iHribiTopiB npoTeacom
MOB’A3y10Tb 3 OKCMAATUBHUM CTPECOM MIOLMTIB Ta €HOOTe-
nianbHoto AncdyHKLiero [46]. Cxema MOHITOPUHTY NaLieHTiB,
SKi OTPUMYIOTb NiKyBaHHS iHriBiTopom npoteacom, nepeada-
Yae BIi3NTW KOXHI 3—6 MicsiLliB Ta BkoHaHHS EKT, Bu3HaYeHHs
KOHLeHTpaLlii HaTpiAypeTUYHUX NENTUAIB | TPOMOHIHIB y Nnas-
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Mi [42]. Mavuientn 3 MM MatoTb NigBULLEHNI PU3NK TPOMBO3iB
BHACMIZOK (haKTopiB, L0 NOB'A3aHi 3 MIENOMOD, a TaKoX Y
3B'A13Ky 3 KOMOIHOBaHUM 3aCTOCYBaHHSIM iHriBiTOpIB NpoTe-
acom Ta iMyHoMoaynoBanbHX MikiB [47]. Y pocnimkeHHi
ASPIRE naujeHTu, siki OTpUMyBanu nikyBaHHs kombiHaLlieto
kapdinaomidy, neHanigomiay Ta fekcameTtasoHy, manm 6inb-
LUWIA PU3VK BEHO3HVX TPOMOOEMBONIN MOPIBHSHO 3 XBOPUMMU,
KOTpi Npuimanu Tinbku NeHanigomig i gekcametasoH [48].
IHriGiTopu npoteacom GopTe3omib i kapdinaomid, Lo ix
yCniLLHO 3acTOCOBYHOTL Y NikyBaHHi MM, MoxyTb 6yTn npu-
YnHoHo AnchyHKLUIT Miokapaa. MpoTteacomu BignoBigaoTb 3a
JerpazaLito NpoTeiHiB i3 NOPYLIEHOK CTPYKTYPOIO Ta MaKTh
BaXMNMBY NiATPUMYBanbHY (yHKLit0 B kapaiomiouunTi. Bunag-
kn CH nicns 3actocyBaHHs Bopte3omiby HevacTi (1o 4 %)
MOPIBHSIHO 3 Kapdhin3oMiboM, xo4a yacToTa ix 36inbLLYETHCS
y pasi npu3Ha4eHHs B KOMBiHaLi 3 rirokokopTukoifamm [49].

Bucoki fo3u ankinyrouux npenaparis, Sk-0T ioccamigy
Ta uuknodocdamigy, MoXyTb CAPUYMHSATY rigponepukapa,
TamnoHagy, CH Ta apuTmii, Lo MOXyTb CTAaHOBWTM 3arpo3y
XUTTIO. [pU3HaYEHHs ankanoifis iHKOMM CynpPOBOMKYETLCS
BUHVKHEHHSAM TSHXKUX apuTmin [50].

OTxe, ineHTudiKaLlis NaLieHTIB i3 NiABULLEHM PUSNKOM
KapLioTOKCUYHOCTI Nepeabavae OLiHIoBaHHS KapaioBacky-
NIAPHUX (DaKTOPIB PU3NKY, BUSIBNIEHHS 3aXBOPIOBaHb CEPLIS,
BpaxyBaHHS MoONepeaHLOro MPOTUMYXIMHHOIO NiKyBaHHS.
OBmexeHa KinbKiCTb LOCMIMKEHb BKA3ye Ha 3aranbHui
PU3NK ANS Pi3HOMAHITHAX KOrOPT XBOPKX Ha OHKOMOTiYHi
3axBoptoBaHHs [51].

Ctpatudpikauis pusvky kapaioTOKCMYHOCTI JonoMarae
MPU3HAYMTI ONTUMATTBHE NEPCOHANI30BaHe NPOTUMYXIMHHE
NiKyBaHHS, MIABULLYOYM AOTO €OEKTUBHICTL i MOMINLLYIOYY
BWXMBAHICTb. B13HaueHHs pu3unky — cknapHe 3aBaaHHs, Lo
nepenbadae OLiHIOBAHHA TPaAMULiNHWX (aKTopiB PU3NKY
KapaioBacKynspHUX MO, y)xe HasBHUX KapaioBaCKyNSpHUX
3aXBOpIOBaHb, BIY OHKOMOTIYHOTO 3aXBOPIOBAHHS i MPOTH-
MYXMMHHOTO MiKyBaHHS. [1ns1 nauieHTiB 3 OHKOMOriYHO na-
TOonorieto po3pobneHo IHCTPYMEHTM CTpaTudikaLlii 3anexHo
Bif} HU3bKOTO, MOMIPHOIO, BUCOKOTO Ta [1y>Ke BUCOKOTO PU3MNKY
BUHWKHEHHS Kap4ioBacKyNapHWX yCKnagHeHb [26].

OnTumanbHUiA Yac Ans BU3HaYeHHs cTparerii 3anobiran-
HS! KapLioBaCKyNSAPHAM MOAIAM — NEPIOA Bif BCTAHOBMNEHHS
[JjarHoay [o no4atky NpoTUNyXnMHHOrO NikyBaHHs [52]. baso-
BE OL|iHIOBaHHS KapaioBackynsipHWX akTopiB puanky nepes-
6ayae aHanis yxe HasiBHUX 3aXBOPHOBaHb CEPLIEBO-CYANHHOT
cuctemu (XCH, acumnTomHa AUCYHKLS NIBOTO LLINYHOYKa,
ilemiyHa xBopoba cepus, rinepTeH3nBHa xBopoba cepus
3 rinepTpodieto NMiBOro LUNYHOYKa, KapaioMionaris, CyTTeBi
kapaianbHi apuTMii TOLLO), NonepenHbOro KapAioTOKCUYHOTO
nikyBaHHs [53], aemorpadbiuHux chakTopiB pusuKy (Bik MoHaz,
65 poKiB 4115 aHTPaLWKITIHIB, apTepiarnbHa rinepTeH3is, Lykpo-
BWN AjabeT, rinepxonecTepuHEMIS), YUHHWKIB CTUMHO XKUTTS
(THOTIOHOKYPIHHS1, 3MOBXWBAHHS arkKOroneM, OXWPIHHS, rino-
AvHawmis). [lo HecnpusaTnnBmx hakTopiB MPOrHO3y Hanexarb
MeTabonivHi po3naau, Lo BUHWKALOTb Micns cneumdiyHoro
NiKyBaHHS OHKOIOTiYHIX 3aXBOPIOBAHb, SK-OT Nekemii [54].

TpaguuiHi dakTopn pu3nky kKapgioBackynspHux
3axBoptoBaHb 3a Wwkanamm SCORE2 i SCORE2-OP peko-
MEHZYIOTb OLIIHKOBATY B NALIIEHTIB 3 OHKOIOTYHUMI 3aXBOPHO-
BaHHsIMW BikoM noHaz, 40 pokiB (knac pekoMeHzaLiii |, piBeHb
AokasoocTi B) [55]. AKWO Ha Yac BCTAHOBMEHHS fiarHosy
XNMN3 BuUsIBNEHO kapaioBackynsipHy AUCAYHKL, Ans OLji-
HIOBaHHS pU3uKy Moxe OyTi pekoMeHOoBaHe AeTanbHille

JOCRiMKEHHSI CEPLIEBO-CYANHHOI CUCTEMM, LU0 Nependadae
Exo-KI, MarHiTHo-pe3oHaHCHy Tomorpadito, KOpOHapHy
KOMM'IOTepHY TOMOorpaaito.

Bw6ip kapgionorivnux Tecris (EKT, iomapkepw, meToam
Bi3yanisaLlii) mae OyTv iHoMBIoYyanisoBaHUM, 06r'pyHTOBaHUM
KapaioBacKynsipHUM PU3MKOM i NNaHOBaHUM NPOTMAYX-
NUHHUM nikyBaHHAM. OBMexeHa KinbkicTb AocnigkeHb
NpUCBSYEHA NOLLYKY LUKan (haKkTopiB prU3uKy A71si OHKOMO-
riYHMX XBOpMX [56]. KogHa 3 uyx LuKkan gakTopiB pusmnky He
rnokasana BanigHicTb y NPOCMEKTUBHUX AOCTIKEHHSIX, TOMY
Ha iHOMBIdyanbHOMY PiBHI HA NEPLLIOMY NMaHi 3anuwaeTses
KNiHiYHe OLIHIOBAHHS pr3mKy, Lo nependayae 36ip aHamHe3y
naujeHTa Ta AOCnifXeHHs OYHKLIOHANbHOMO CTaHy cepLs.
Pw3uk po3snTKy KapgioBackynsipHvx nogii nicns ximietepa-
nii 36inbLUytoTL OKpeMi hakTopy, LLO BKMHOYAKTb i CTYMiHb
eKkcnoauuii npenapary (BBeLeHHs BENMKOi 4031 abo BENMKOT
KyMynsiTMBHOI 103m) [29].

Ha nigcrasi aHaniay MeauuHoi fokymeHTauii 1273 nauien-
TiB i3 12 €BPONENCHKIX LIEHTPIB BU3HAUMIN (DAKTOPU PUIKKY
PO3BUTKY aHTpaLMKIIH-iHaYKOBaHOI kapaiomionarii: 3aranbHy
[03y aHTPaLMKITHY, BKIHOYEHHS BIHKPUCTUHY Ta GneomiumHy
B CXeMW NikyBaHHsI, NPOMEHEBY Tepanito B aHaMHesi. ApTe-
pianbHa rinepTeHsis — pakTop puanKy KapgioBacKymnspHUX
nofin nicns 3acTocyBaHHA aHTPaUMKNiHIB [57]. MNaLieHTu Bikom
noHaz 60 pokiB MaroTb Y4ETBEPO BULLMIA pu3nK po3suTky XCH
MOPIBHAHO 3 XBOPWMMU BikOM 39 POKIB | MEHLLE.

Y 3B'A3Ky 3 JOCUTb YaCTUM BUHUKHEHHAM KappioBa-
CKyNApHUX nogii nicns nikysanHa XIM3, npuHUMNosuM €
BUSIBMEHHS NPOrHOCTUYHUX (DaKTOPIB PO3BUTKY KMiHIYHMX
NposIBiB NOPYLUEHHS (OYHKLT CepLeBO-CyANHHOI CUCTEMMU.
MOHITOpUHT Mae ByTn BUCOKOYYTNIMBUM, CreundivyHM,
HeiHBa3WBHUM | JOCTYNHUM [58).

Exo-KI" — meton Bubopy ans sepudikauii Miokapai-
arnbHOi AMCAYHKLi 40, BNPOZOBX i NiCNs NPOTUNYXIMHHOMO
nikyBaHHs (knac pekoMeHpaauin |, piseHb goka3osocTi C)
[59]. MauieHTam i3 NonepenHLO BCTAHOBMEHUM KapaioBa-
CKynsipHUM 3axBoproBaHHsM Exo-KI™ pekomeHpoBaHa nepes,
MPOMEHEBOK TEpaNietd Ha AiNsHKy cepus (Knac pekomeH-
pauin lla, piBeHb fokasosocTi C). Exo-KI™ BUKoHyOTb y BCiX
BMNaJKax BUHWKHEHHSI HOBUX KapgianbHWX CUMNTOMIB nif
yac nikyBaHHs KapgioTOKCUYHUMU fikamu.

OucdyHkuito Miokapaa, noB’s3aHy 3 NPOTUMYXIUMHHUM
niKyBaHHSAM, BU3Ha4al0Tb y pasi 3HmkeHHs OB JILL Binblue
Hix Ha 10 % abo Npw NepeTuHi HKHLOI MEXi HOPMaIbHIUX
3HayeHb [60]. Lli smiHu ninTBEpmKyI0Tb NOBTOPHAM LOCHi-
IPKEHHSAM CepLs Yepes 2—3 TVKHI micns noyaTky ximietepanii.

[ns ctpatudikaLii puanky 40 NPOTUMYXIIMHHOMO NiKyBaH-
HS 3@ AOMOMOTOK TpaHcTopakanbHoi Exo-KI BU3HavakTh
KifbKICHI NMOKa3HWKW (OYHKLiT NpaBoro i MiBOro LLTYHOYKIB,
Aunaravilo kamep cepus, rineptpodiio NiBoro LLNyHouKa,
MOPYLUEHHS NIOKaNbHOI CKOPOTAMBOI (OyHKLT, AiacToniuHy
(yHKLUitO, TUCK Y NereHeBiit apTepii, HasBHICTb Bagu cepLs,
piavHu B nepukapai [61]. Tpusumiphin Exo-KI™ HapatoTb ne-
peBary nig Yac oujHioBaHHs ®B JILL i 06'emy kamep cepus
(knac pekomeHpaLiit |, piBeHb fokasosocTi B) [62]. Akwio
metog He goctynHui, ©B JILL ouintoroT MeTogom CiMncoHa
npv ABOBMMIPHOMY 306paxeHHi [63].

[lo kKapaioTOKCMYHOTO NiKyBaHHS 4115 CTpaTudikaLlii pu-
31Ky KapLioTOKCUYHOCTI BCIM NaLlieHTaMm nif Yac TpaHcTopa-
kanbHoi Exo-KI" pekomeHpoBaHe BuHadeHHs ¢B 1L, GLS
[64]. 3HmkeHHs B LU meHLwue Hix 50 % — dakTop pumnky
kapaioTOKCMYHOCT Ans GaraTbox BWAIB NPOTUMYXIMHHOTO
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nikyBaHHs1, 0cOBNMBO aHTpaLyKNiHiB [26]. BTim, HopmanbHa
®B JIlW He BuKnIOYa€e KapAiOTOKCUYHICTb, TOMY ANS BUSIB-
NEHHS1 paHHbOI cCTORIMHOT AncdyHKLii 3acTocoByioTb GLS,
30Kpema B MaLieHTiB i3 MOMIPHUM i BUCOKM pU3nKoM [65].
GLS pekomeHaytTb OLHIOBATW B CEPINHNX JOCTIMKEHHSX
yepe3 BapiabenbHICTb BUMIPIOBAHHSI.

3HwkeHHs GLS Ha 15 % — npeamkTop 3HWKeHHs OB
JIW (knac pekomeHpaauint |, piseHb gokasosocTi C) [66,67]. Y
GinbLuocTi gocnimkeHb AechopmaLis Miokapza 3miHioBanacs
nepeg aHkeHHaM ®B JLL, i uj 3MiHK cnocTepirany npoTaroM
NPOTUNYXMMHHOTO NikyBaHHSA [68,69]. BigHocHe 3HVKeHHs
GLS BBaxatoTb MapkepoM paHHbOi CyOKMiHIYHOT ANCYHKLIT
niBOro LWyHouka [70]  acuMNTOMHOI KapaioTokeuyHoCTi [71].
noBanbHuid LMPKYNAPHWA CTPEiH MOXe ineHTUiKyBaTh
nauieHTiB i3 pM3MKOM KapAiOTOKCUMYHOCTI, ane BHacnigok
cnabLunx NPOrHOCTUYHMX BNACTUBOCTEN MOTO HE PEKOMEH-
LyI0Tb OLHI0BATU B PYTUHHIN NpakTuui [72].

|HWa exokapgiorpadiyHa MeToanKa — KOHTpacTHa
Exo-KT, wo nokasaHa naujieHtam i3 cy6onTumanbHUMm
3HayeHHaMM nig vac Exo-KI™ ans nokpalueHHs sisyanisadii
Mexi eHnokapaa nisoro winyHouka. Ctpec-Exo-KIm moxe bytun
KOPUCHOI [71S1 BUSIBNIEHHS MALEHTIB i3 BUCOKUM PU3MKOM
iluemiyHoi xBopobu cepus [25].

[o HeponikiB Exo-KI" Hanexartb CknafHiCTb BigTBOPEHHS
pesynbTatiB Mifg Yac NOBTOPHUX AOCHIMKEHb, 3aNEXHICTb
Bif AkoCTi 306paxeHHs Ta gocsigy nikaps [73]. HeobxigHo
BpaXoByBaTW, L0 BHYTPILIHBOBEHHI iHcby3ii Benukumm 06 'e-
mamu, BTpaTyW pianHK BHacnigok brioeoTi abo fiapei, 3viHn
apTepiarnbHOro THUCKY Ta YaCTOTU CEPLIEBVX CKOPO4EHb MOXYTb
BnnmMBaTK Ha 06’emun kamep cepus, ©B LU, GLS.

MarHiTHo-pe3oHaHcHy Tomorpadito (MPT) pekomeHnay-
10Tb NaLjeHTaM i3 HeAOCTaTHIM YNbTPa3ByKOBIM BikHOM, 260
konm Exo-KI" He focTynHa (knac pexkomeHgauini lla, piseHb
nokasosocTi C) [74]. MPT mae nepeBarv NopiBHsHO 3 Exo-
KI. Hacamnepeg, Le KOpekTHilLMIA aHania dyHKLii niBoro
LUMYHOYKA, L0 He 3anexuTb Bif SKOCTI YNbTPa3ByKOBOMO
BiKHa Ta reoMeTPil LWyHOUKiB. Pe3ynbTaty, Lo oaepxyioTb,
KpaLLe BiATBOPHOIOTLCS MOPIBHAHO 3 ABOBUMIpHOK Ex0-KT.
MPT moXHa 3aCTOCOBYBaTW ANS BUSBMEHHS NPUYMHIA AUC-
yHKLUii NIBOTO LWNYHOUKA, OLHIOBaHHS (OyHKLIT NniBOro Ta
MpaBoro LnyHoukiB [75]. Lien meTon gonomarae Takox nig
yac oujHIOBaHHS Nepukapaa, BU3Ha4YeHHs Macy Miokapaa,
110ro ¢hibpo3y, Moxe MaTu NPOrHOCTUYHI BNACTUBOCTI B KOH-
TEKCTi MOpyLUEHHS! YHKLLT NiBOro LwnyHouka. Komm'toTepHy
Tomorpadito Ta MPT MOXHa npusHadaTit Ans BUSBMEHHS
CyOKMiHIYHOTO aTepoCKNepo3y KOPOHaPHUX apTepil [76].

EnekTpokapgiorpadisi (EKI) — moctynHuiz meToa, Lo
[aE BaXnuBY iHGopMaLiio NPo HasiBHICTb CEpPLEBO-CYaAMH-
Horo 3axBoptoBaHHs. EKI™ 3acTocoBytoTh nepes noyatkom
NPOTUMYXIIMHHOTO NiKyBaHHS (Knac pekomeHaaLin |, piseHb
nokasoocTi C), 0cobnuBo nig Yac NpuiiMaHHs nikis, WO
nofoexytoTb iHTepean QT (akanabpyTuHIO, aHTUapUTMIKK,
QHTUBIOTWKW, aHTUZENPECAHTU, aHTUEMETWKM, QHTUTICTAMIHHI
NiKK, @HTUMCUXOTWKK, NETNBOBI AiypeTuku, onioigw) [77].

Micns cneuwmdiyHoro nikyBaHHa Heonnasiit, 3okpema
XNN3, y 11-29 % nauieHTiB BUHWKAKOTb apuTMii, Haitvac-
Tilwe — cuHycoBa Taxikapgis [78]. Bigomo, Wwo ximieTepanis
(0cobnMBO aHTpaLWKMiHK) MOXe ByTV MPUUMHOI0 3MEHLLIEHHS
BonbTaxy QRS, amim iHTepBany ST i 3y6us T, NOROBXKEHHS
intepsany QT. MogosxeHHs iHTepsany QT acoujitoeTbes 3i
30iNbLLEHHSIM PU3NKY BUHUKHEHHS LLIMYHOUKOBOI TaXiapuTMil.
LLInyHouKOBI apuTMii He € YacTUMK NOZIsIMM Nif Yac NpoTK-
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NYXIHHOTO NiKyBaHHS!, ane pusuK ixX BUHUKHEHHS! 30inbLLy-
€TbCS, SKWO € koMopbigHa kapaioBackynsipHa NaTonoris
[79]. 16pyTMHI6 — 0AWH i3 Cy4acHUX TapreTHWUX Npenaparis,
LU0 LUMPOKO 3acTocoBytoTb Ans nikyaHHs XJM3. O3Haku
avnaradii nisoro nepegcepas Ha EKI oo npuaHadeHHs
ibpyTUHIOY € NpeankTopoM possuTKy dibpunsLii nepencepab
npotsarom ximietepanii [80]. AV-6nokaga acouitoeTbes 3 ne-
peacepaHUMU apuUTMISMK Y NaLieHTiB Mig Yac ayTonoriyHoi
TpaHcnnaHTavii cToBOypoBuX KniTvH [81].

[lo HeponikiB enekTpokapaiorpadii HanexwTb HegocTat-
HS cneumiYHICTb pesynbTaTi, TOMy A1 NPOrHO3yBaHHS
KapaioBaCKynspHUX MOgii Lei NOWMPEHUI AiarHOCTUYHNA
meTog Tpeba 3acToCoBYBATM B KOMMIEKC 3 iHLIMMW METO-
Jlamu [iarHoCTUKN.

Y baxosiit niTepatypi BifOMOCTI NpO 3aCTOCYBaHHS
6ionoriyHnx MapkepiB kapgioBacKynspHOro puauky Ans
cTpaTudikaLlii pranKy kapaioTOKCUYHOCTI 4O MPOTUMYXIMH-
HOro nikyBaHHsi 0OMeXeHi, a pekomeHzauii 3aebinbLioro
I'PYHTYIOTBCS Ha BUCHOBKaX ekcnepTis [26].

Ockinbku XiMieTepaneBTUYHi 3acobK NopyLLYHOTb Linic-
HICTb MemMbpaH KNiTWH, 30kpemMa KapaiomioumTiB, i3 KMiTUH
BMBINbHSAIOTHCA BiONOriYHO akTMBHI pevoBuHN. Lij cybeTaHyii:
nakTatgerigporeHasy, kpeaTuHochokiHa3y Ta kapaianbHi
TPOMOHIHM (CTN) — 3aCTOCOBYHOTH [1151 BU3HAYEHHS HASIBHO-
CTi Ta NOLUMPEHOCTI MOLLKOMKEHHS Miokapaa [82]. [eski 3
kapaianbHUX MapKepiB 3anpornoHOBaHi Ans AiarHOCTUKA 1
MPOrHO3yBaHHS KapaioBaCKyNAPHMX NOAIN Y NaLlieHTiB nicns
nikyBaHHs Heonnasin.

B ocTaHHix pekomeHgaLisx ans ctpartudikadii kap-
RiOBaCKyMAPHOro pU3MKy B MauieHTiB, KM 3anniaHOBaHO
MPU3HAYEeHHs aHTPaLWMKNiHiB, iHribiTopis npoteacom, CAR-T
Tepanii, BU3Ha4eHi kapaianbHi nnasmosi Giomapkepu:
kapAiansHui TpomoHiH | (cTnl) i kapaiansHWil TPOMoHIH T
(cTnT), HaTpintypeTnyHi nentuam (NP), moskosuin NP (BNP)
i noro Hatpinypetnunuin nentug (NT-proBNP) [83]. Akwo
MPU3HAYEHO aHTPALMKIIHK, MaLieHTaM HU3bKOTO Ta cepep-
Hboro puanky BNP i cTn Tpeba Bu3HavaTi [o NikyBaHHs
(kmac pekomeHpauin lla, piseHb fokasosocTi C), navjeHTam
BMCOKOTO PU3MKY — Neper; KOXHUM LiKMoM Tepanii, yepes 3
i 12 MicsLiB nicns ocTaHHBOTO Kypcy (Knac pekomeHaauin |,
piBeHb Joka3oBocTi B) [84].

Y KinbKOX AOCMIMKEHHSX Y NaLieHTiB, ki noTpebyoTb
niKyBaHHS aHTpaLWKIiHaMK, BCTAHOBWMW: NiABULLEHHS KOH-
LeHTpauii cTnT g0 nikyBaHHS BKa3ye Ha pU3NK BUHUKHEHHS
kapaianbHoi TokcuHocTi [85). Brim, y GinbLuocTi ny6nikawin
HEe BM3Ha4atoTb MPOrHOCTUYHI BNACTVUBOCTI AOCHIAXKEHHS
6a3oBoro cTn, iMOBIPHO, BHACNiAOK HEAOCTATHLOI KOropTH
nauieHTiB i3 Kap4ioBaCKyNAPHUMM 3aXBOPIOBAHHAMM Ta
KapaioBacKynspHAMK hakTopamu puauky B LMX AOCHi-
[PKEHHsIX [84].

BNP — iHWmi noTeHuinHwWii Giomapkep Ans ctpatudi-
kaLlii kapaioBaCcKyNAPHOTO PU3KKY. Y KinbKOX JOCTIMKEHHSIX
nokasaHo ponb BuseneHHs BNP nepen nikyBaHHsM Ans
OLiHIOBaHHA pU3NKY kapgioTokcuyHocTi [86]. Hatpirype-
TUYHI NenTuay — ctaHgapTHi 6iomapkepn Ans BU3HAYEHHS
KapAioTOKCMYHOCTI MPOTUNYXNMHHOTO MNiKyBaHHSA (knac
pekomeHaauin 1, piseHb gokasosocTi C). Y nauieHTis 3i
MM BusiBneHHs BNP moxe ByTv npeanKTopHM MapKkepom
BWUHUKHEHHS KapgioBackynsipHux nobivHux nogin. Y 109
xBopux i3 peumaveom MM BNP i NT-proBNP go nouartky
nikyBaHHs kapcinaomioom Gynu nNoB’s3aHi 3 BUHUKHEHHSIM
kapaioBackynsapHux nogin. ToMy Ha noyaTky niKyBaHHS
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iHriGiTOpOM MpoTEacoM pekoMeHayThb Bu3HaYeHHs NP y
MaLieHTiB BUCOKOTO PU3MKY (Knac pekomeHpaLin |, piBeHb
[Aoka3oBocTi C) i, MOXNWBO, XBOPKX i3 CEPEaHIM i HU3bKM
pusukom (knac pekomenpalin lla, piseHb gokasosocTi C).
MauieHTam, SkMM NnaHylTb NpusHadeHHs GopTe3omiby
abo kapginaomiby, piseHb NP pekomeHaytoTb BU3HauaTu
[0 NiKyBaHHs i MIC KOXHOrO Kypcy MpOTAroM nepLumx 6
KypciB (knac pekomeHgauii lla, piBeHb gokasosocTi B) [42].

MigeuieHns pisHiB NT-proBNP, Bucokouytnmsoro cTnT
(hs-cTnT) BO NPOTUMYXNMHHOTO NiKyBaHHS MOB'S3aHe 3 3a-
ranbHOI0 CMEPTHICTIO. Lie Bkasye Ha CyOKIiHiYHE ypaeHHs
miokapza, Lo Moxe 6yTv MoB's3aHe 3 NporpecyBaHHsIM 3axBo-
ptoBaHHsi [87]. Brim, y peecTpi CARDIOTOX (CARDIOvascular
TOXicity induced by cancer-related therapies) y 855 najieHTis,
AKi OTPUMYBanM NPOTUMYXIMHHE MiKYBaHHS, MiABULLEHHS
NT-proBNP i cTn Ha nodatky nikyBaHHs He acoLioBanocs 3
BUHUKHEHHSIM TSDKKOI KapaioTOKCUYHOCTi [88].

Y cTpatudpikaLii pu3mky KapLioTOKCUYHOCTI nepes NpoTu-
MYXMMHHUM JTiKyBaHHSM aKTyarnbHi iHLLi HOBITHi Biomapkepw,
BKItoqatoun Mienonepokcuaasy, C-peakTyBHUIA NPOTEiH,
ranektuH-3, metabonitn NO, chaktopu pocty Too [89].
Ane HuHI Hemae JocTaTHiX [oKasiB AOLINBHOCTI PYTUHHOTO
BM3HaYeHHsI Linx Giomapkepis, a oTxe HeobxigHe nposnos-
XEHHS1 IoCnimKeHb i3 Liei Temu.

[1ns BUSIBNEHHS NOLUKOMKEHHS MIOKapAIOLMTIB, a Takox
QNS [jarHOCTKW 11 MPOrHO3yBaHHS iLueMii Miokapaa 3acTo-
coBytoTb ¢TnT. Mapkep MiokapaianbHOro NOLKOMKEHHS B
AOpOCIVX, SIKi OTPUMYBANM NiKyBaHHS aHTpauyukniHamm, —
¢Tnl [90]. MauieHTV 3 nepcucTyroHoto eneBaLlieto cTnl matoTb
PU3NK PO3BUTKY KapAioBacKynspHUX nopii. BusHaveHHs
PiBHS BUCOKOYYTNMBOrO CTnl MpOnoHyoTb MICAS KOXHOIO
LMKy XiMieTepanii, ane NpoTAroM TpUBaoro Yacy nicns Hei
Li cTpareris He Aana 3Morv 3anobirtu kapaioBackynspHUM
nogisim abo nokpawmTy ixHin nepeoir.

€ po36ixHocTi 3a piBHaMu NP i ¢Tn 3anexHo Big 1o-
KanbHUx nabopaTopiit, BOHM MOXYTb Takox MOXyTb GyTu
cnpuymnHeHi 6aratbMa chakTopamm, siK-0T Bik, CTaTb, (yHKLIS
HUPOK, OXMPIHHS, IHEKLii, KOMOPOIAHI CTaHW, BKMOYaKum
Dibpunauito nepeacepab, Tpomboembonito nereHeBoi
aptepii, cTyniHb renapuHisavii nnasmm abo cuposatkm [84].

Bynu cnpobu 3actocyBatn kombiHauii MapkepiB. Tak,
30inbLuenHs NT-pro-BNP i cTnT ynpogosx 90 gHis nicns
XimieTepanii acoujioBanocs 3 NOpyLUEHHAM (yHKLii NiBoro
wnyHoyka [91]. HatpitypeTuuni nentuau, cTn BBaxarTb
YWMHHVMKaMM NOCUINEHHS 3ICTaBHOCTI pe3ynbrari. Brim, gosoni
CKMaHO BUSIBUTY CYBKMiHIYHI MOPYLUEHHS CepLIEBO-CYANHHOI
cucTemu, Wo Mornu 6 BnnmBaTh Ha BUOIp KapaionpoTek-
TOpHOI Tepanii. L|i 6iomapkepy MaroTb NeBHi OOMEXEHHS.
Hacamnepeq, cTnT KpiM MiOUMTIB MICTUTBCS B CKENETHUX
M’'si3ax, TOMy MOXe MPsIMO He BKa3yBaTy Ha MOLLKOIKEHHS
Miokapga. Kpim Toro, He BU3Ha4eHO ONTUManbHUI Yac Ans
OLiHtoBaHHA piBHA GiomnoriyHnx MapkepiB. MepcnekTUBHIM
BBAXa0Tb BMBYEHHS PONi kapaianbHux Biomapkepis nig Yac
MOHITOPUHIY MaLieHTIB i3 PU3VKOM PO3BUTKY KapaioBackynsip-
HWX nogin, ocobnneo B kombiHaLlii 3 MeToaamu Bidyanizauii
[92]. 3ayBaxwumo, wo anst xsopux Ha XJM3 pedepeHTHi
3HaYEHHS Ta TOYKW PO3AinY KOHLEHTpaLi kapaioBackynsp-
HWx BiomapkepiB [OCi He koandikoBaHO.

CTvMyntoK04miA haKkTop POCTY, LLIO EKCMIPECYETHCS FEHOM
2 (sST2), — mapkep kapaianbHOro MexaHi4HOro HanpyXeHH.
MopyLeHHs perynsuii reHa ST2 y Bignoeigb Ha Miokapai-
arnbHW cTpec i dibpo3 crpuimnHsie nigeuLeHHa sST2 [93].

Y KinbKOX AOCTIMKEHHSIX BUSIBUMM 3B'A30K SST-2 i3 kap-
pioTokcuyHicTto [94]. BetaHoBumm nigsuweHHs sST-2 nicnst
ximieTepanii 3 npuaHa4eHHsIM aHTpaUmKniHiB [95]. Ba binbLue,
yepes 6 micauiB nicns ximietepanii piBeHb SST-2 HeraTuBHO
kopentoap i3 ®B JILL, i ioro BuU3HaumMmM SK He3anexHui
npeaunktop 3HwkeHHs ®B JILL [96]. Yepes 3 poku nicns
MPOMEHEBOTO NiKyBaHHS MigBMLLEHHS SST-2 acouioBanocs B
navieHTiB i3 noripueHHam GLS i ®B J1LL [93]. Hawwi nonepepi
pocnimkerHs [97] BkasyloTb Ha KOPensALifH1A 38'A30K MiX
BUHUKHEHHSM KapaioBacKynspHUX nofiv i P-cenektuHoMm,
CTUMYTIOKYMM (PaKTOPOM POCTY, LLIO EKCTIPECYETHCS FEHOM
2 (sST2), y xsopux Ha MM.

Bigomo, o y natoreHesi kapaioBacKynspHUX nogin
NpoBiAHY ponb BigirpaloTb ¢ibporeHes, aHrioreHes i 3a-
nanenHs [98]. HoBuii 6iomapkep ranekTuH-3 nponoHyTh
ANsl NPOrHo3yBaHHS HebaxaHWX Mo, BiH 3aTBepmKeHUi
YnpaBniHHaM i3 npofoBonbcTBa Ta MeaukameHTis CLUA
OIS 3aCTOCYBaHHS B KOMOiHaLii 3 KniHiYHMMM JaHumm [99).
36inbLUEHHS PiBHS ranekTHY-3 acoLETbCS 3 PO3BUTKOM
CH i noB'si3aHe 3 NOripLUIeHHSM NPOrHO3y CMEPTI, MOBTOPHUX
rocnitanisavin [100].

BnactueocTi ranexkTuHy-3 nig yac nporHosysanHs XCH
BM3Ha4eHo B focnimkenHi Dirk J. Lok et al. [101]. Pesynbraty
rokasarnu: naLieHTy 3i 3HKEHUM KiHLIEBO-TiacTon4YH1M 00'e-
MOM JTiBOTO LUYHOYKA MAKTh HIBKYI 3HAYEHHS ranekTuHy-3.
PiBeHb ranekTuHy-3 kopentoe 3i 30iNbLUIeHHsSIM CMEPTHOCTI B
BifAaneHin nepcrnekTyBi.

B iHWMX TPBOX KOrOPTHUX LOCTIMKEHHSAX ranekTuHy-3
(COACH, PRIDE, UMD H-23258) BusiBunu 3HauyLLj He3a-
NeXxHi NpeavykTopHi BnacTmeocTi Wwoao XCH i rocnitanisavii,
noB’s3aHmnx i3 XCH [102]. Liei Giomapkep ykasye Ha nporpe-
CyBaHHs1 KapLioBaCKYNAPHOrO 3aXBOPIOBaHHS!. Y AOCIIMKEHH
CORONA nokasaHo: y pasi NigBULLEHHS PIBHS ranekTuHy-3
Bin 6a30B0ro piBHA Yepe3 3 MicsLi CyTTEBO NOTIpLUYETHCA
MPOrHo3 cMepTi BHacnigok ycix npuyuH, XCH i rocnitaniaa-
uin. Li pesynbtatvt He 3anexanw Big Biky, CTaTi, HassBHOCTI
LlykpoBoro AiabeTy, LBMAKOCTI KIybo4koBoi cinsTpalii, @B
JIW, piHa NT-pro-BNP [103]. Y metaananisi A. Chen et al.,
K NpoaHaniaysanu pesynsratt 9 JocnimKeHb, NokasaHo:
MiOBULLEHHS PiBHS ranekTuHy-3 Ha 1 % CynpoBOMKYETHCA
30iNbLUEHHAM PU3KKy CMEpTi BHACMigOK YCiX MPUYMH Ha
28 % [104].

[anekTuH-3 NoB’s3aHuii 3i 36iNbLIEHHSM PU3NKY BU-
HuKHeHHs XCH y 300poBuX MioAel, y XBOpUX Ha rocTpui
iHbapKT Miokapaa 3i 3HuxeHoro ®B J1LL [105]. MigsnweHHs
ranekTuHy-3 BKa3ye Ha ripLuni NPOrHO3 BIXVBAHOCTI Npy Ba-
raTbOX OHKOMOTYHWX 3aXBOPHOBAHHSIX, BKITHYAKOUM NEVKEMItO
Ta nimdomu [106]. B okpemux LoCRigKeHHSX NOBIZOMANM
MPO 3HVKEHHS MPOTrHOCTUYHOTO 3HAYEHHS rANEKTUHY-3 Y pasi
3MiHV ¢pyHKUiT HUpOK i piBHs BNP [107].

HuHi Hemae poBeneHoi cTpaterii gudepeHuiayii
3BOPOTHUX i HE3BOPOTHMX 3MiH KapaianbHOi YHKLUi nicns
npoTUNyXnuHHOro nikyBaHHs XIM3. Btim, 36inbLueHHs piHs
kapaianbHux biomapkepis Moxe 6yTu LWNAXoM Ans ineHTudi-
Kawii navLieHTiB i3 pU3MKOM BUHWUKHEHHS KapaioBaCKyMSAPHUX
noAin ynpogoBx TpuBarioro Yacy nicns nikysanHsa XIM3.

BucHoBKH

1. TporHo3 po3BMTKY KapgioBacKynspHUX NOAiN nicns
npoTUNYXMHHOrO nikyBaHHsA XIM3 3anuwaeTbes Hecnpu-
ATAVBUM.
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2. MpoTsrom NpoTUNYXIMHHOTO NiKyBaHHS NS BUSIBNEH-
HS PaHHIX O3HaK i PU3NKY BUHUKHEHHS KapAiOTOKCUYHOCTI
PEKOMEHIOBAHUIN KITiHIYHUIA MOHITOPUHT, 3aCTOCYBaHHSA
METOAIB Bidyanisallii, BU3HaYeHHs piBHs Giomapkepis (Ha-
TPINYPETNYHI NenTUAK, TPOMOHIHW) ANs CTpaTudikaLlii puanky
KapajoTOKCUYHOCTI.

3. 3acTocyBaHHsI HOBITHIX GiomapkepiB Ta iXHix kombi-
HaLii Moxe ByTu LUNSIXOM MOKPALLEHHS OLIHKOBaHHS PU3NKY
kapaioTokcuyHocTi nig yac XJM3. HuHi Hemae gocTaTHix go-
kasiB LOLiNbHOCTI PyTUHHOTO BU3HAYEHHS LnX GioMapkepis,
LLIO BKa3ye Ha HEOOXiAHICTb NnaHyBaHHS HOBWX JOCHIAXKEHb.

KoH®AIKT iHTepeciB: BiACYTHIM.
Conflicts of interest: authors have no conflict of interest to declare.

Haailiwaa ao peaakuii / Received: 31.05.2022
Nicas poonpavtosaHHs / Revised: 22.06.2022
MpuitHaTo A0 Apyky / Accepted: 30.06.2022

BiaomocTi npo aBTOpIB:

Camypa b. B., A-p MeA. Hayk, Npodecop kad. BHYTPiLLHIX XBOpob 3,
3anopisbkiii AepxxaBHU MeAUYHUI YHIBEpCUTET, YKpaiHa.

ORCID ID: 0000-0002-4311-1806

MaHaceHko M. 0., 04HMI acnipaHT Kad. BHYTPILLIHIX XBOpOb 3,
3anopisbkii AepxxaBHUM MeAUYHUI YHIBEpCUTET, YKpaiHa.

ORCID ID: 0000-0002-2619-3846

Information about authors:

Samura B. B., MD, PhD, DSc, Professor of the Department of
Internal Diseases 3, Zaporizhzhia State Medical University,
Ukraine.

Panasenko M. 0., MD, PhD student of the Department of Internal
Diseases 3, Zaporizhzhia State Medical University, Ukraine.

CnucoK Aitepatypu

[11  MokasHuku AisinbHOCTI rematonorivHoi cnyx6u Ykpaikm B 2016 poui / B. 1.
Hosak Ta iH. J1bBiB, 2017. 44 ¢.

[2]  Pak B Ykpaihi, 2017-2018. 3axBOproBaHiCTb, CMEPTHICTb, NOKA3HMKI Aisinb-
HOCTi OHKOMoriuHoi cnyx6u. bronemeHs HauioHansHo2o Kapuep-peecmpy
Ykpaiku. 2018. Ne 20.

[3] Global cancer statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries / H. Sung et al. CA: a
cancer journal for clinicians. 2021. Vol. 71, Iss. 3. P. 209-249. https://doi.
0rg/10.3322/caac.21660

[4] Ewer M. S., Ewer S. M. Cardiotoxicity of anticancer treatments. Nature
reviews. Cardiology. 2015. Vol. 12, Iss. 9. P. 547-558. https://doi.org/10.1038/
nrcardio.2015.65

[5] Kpsuok I. A., Tutoperko |. b. KapaioTokcuyHicTb npu npoBeneHHi Ximiote-
paneBTUYHOrO NikyBaHHS Y MALIEHTIB NOXUMOTO BiKY i3 HEXOMKKIHCHKIMM
nimdpomamu. Knuruyeckas oHkonoeust. 2014. Ne 1. C. 69-73.

[6] Lenyiiko B. /1., Papuenko O. B. CepnedHo-cocyancTule 3abonesaus y
OHKonornyeckix 6onbHbix. Jliku Ykpaiku. 2018. Ne 3. C. 7-20.

[71 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-OS) / A. R. Lyon et al. European heart journal. 2022.
ehac244. Advance online publication. https://doi.org/10.1093/eurheartj/
ehac244

[8] Cardio-oncology rehabilitation to manage cardiovascular outcomes in
cancer patients and survivors: a scientific statement from the American
Heart Association / S. C. Gilchrist et al. Circulation. 2019. Vol. 139, Iss. 21.
P. €997-e1012. https://doi.org/10.1161/CIR.0000000000000679

[9] Mpenaparbl, Bbi3bBatoLLYE UMK YXYALLAIOLLIE TE4EHNE CEPAEYHOI HeoCTa-
ToyHocTn. O630p pekomeHaaumit AmepukaHcKoi accoumaumm cepaua / H.
T. BatymiH 1 ap. MpakmuyHa aneionoeis. 2017. Ne 1. C. 52-56.

[10] Myeloma relapse involving the heart and presenting as acute cardiac failure /
B. Kevane et al. Journal of clinical oncology. 2014. Vol. 32, Iss. 18. P. 67-68.
https://doi.org/10.1200/JC0.2012.47.6713

[11] Results of a trial of PET-directed therapy for early-stage Hodgkin's lymphoma /
J. Radford et al. The New England journal of medicine. 2015. Vol. 372, Iss. 17.
P. 1598-1607. https://doi.org/10.1056/NEJMoa1408648

[12] Schaapveld M., Aleman B. M., van Eggermond A. M. Second cancer risk up
to 40 years after treatment for hodgkin’s lymphoma. The New England journal

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

[13]

[14]

[15]

[16]

[

18]

[19]

[20]

[21]

[22]

[23]

[24]

[29]

[26]

[27

28]

[29]

[30]

31

132

[33]

134

35]

of medicine. 2015. Vol. 373, Iss. 26. P. 2499-2511. https://doi.org/10.1056/
NEJMoa1505949

Adoption of Expansion Margins to Reduce the Dose Received by the Coronary
Arteries and the Risk of Cardiovascular Events in Lymphoma Patients / V. De
Luca et al. Practical radiation oncology. 2021. Vol. 11, Iss. 1. P. 66-73. https://
doi.org/10.1016/j.prr0.2020.06.005

Evaluation and management of cancer patients presenting with acute
cardiovascular disease: a Consensus Document of the Acute CardioVascular
Care (ACVC) association and the ESC council of Cardio-Oncology. Part 1:
acute coronary syndromes and acute pericardial diseases / S. A. Gevaert et
al. European heart journal. Acute cardiovascular care. 2021. Vol. 10, Iss. 8.
P. 947-959. https://doi.org/10.1093/ehjacc/zuab056

Cardiovascular disease after Hodgkin lymphoma treatment 40-year disease
risk / F.A. van Nimwegen et al. JAMA internal mediicine. 2015. Vol. 175, Iss. 6.
P. 1007-1017. https://doi.org/10.1001/jamainternmed.2015.1180

Radiation dose-response relationship for risk of coronary heart disease
in survivors of Hodgkin lymphoma / F. A. van Nimwegen et al. Journal of
clinical oncology. 2016. Vol. 34, Iss. 3. P. 235-243.https://doi.org/10.1200/
Akazawa H. Cardiotoxicity of cancer chemotherapy — mechanisms and
Therapeutic Approach. Cancer & chemotherapy. 2017. Vol. 44, Iss. 13.
P. 2058-2063.91

Poxura O. I., Pyaenko . B. JlikyBaHHs OHKONOTiYHIX 3aXBOPIOBaH i CEpLie-
BO-CY/IVIHHa TOKCHYHICTb. Touka 30py EBPONENcbKoro TOBApUCTBA KAPAOMNOriB.
Y. 1. Cepue i cyduru. 2017. Ne 2. C. 11-19.

The endothelium in the metabolic syndrome / L. Bahia, L.G. de Aguiar, N. R.
Villela et al. Arquivos brasileiros de endocrinologia e metabologia. 2006.
Vol. 50, Iss. 2. P. 291-303. https://doi.org/10.1590/s0004-27302006000200015
Suter T. M., Ewer M. S. Cancer drugs and the heart: importance and
management. European heart journal. 2013. Vol. 34, Iss. 15. P. 1102-1111.
https://doi.org/10.1093/eurheartj/ehs 181

Ckpunrmk 1. M., Macnosa I". C., llumareub T. B. lwemiyHa xBopoba cepusi
K (haKTop PU3NKY aHTPaLMKNiHiHAYKOBaHOI kapaioTokcuyHoCTI. Bpayeboe
dero. 2016. Ne 5-6. C. 47-52.

Association of fibrosis with mortality and sudden cardiac death in patients with
nonischemic dilated cardiomyopathy / A. Gulati et al. JAMA. 2013. Vol. 309,
Iss. 9. P. 896-908. https://doi.org/10.1001/jama.2013.1363

Cancer therapy-induced cardiac toxicity in early breast cancer: addressing
the unresolved issues / M. G. Khouri et al. Circulation. 2012. Vol. 126, Iss. 23.
P. 2749-2763. https://doi.org/10.1161/CIRCULATIONAHA.112.100560
Expert consensus for multimodality imaging evaluation of adult patients
during and after cancer therapy: a report from the American Society of
Echocardiography and the European Association of Cardiovascular Imaging
/J. C. Plana et al. European heart journal. Cardiovascular Imaging. 2014.
Vol. 15, Iss. 10. P. 1063-1093. https://doi.org/10.1093/ehjci/jeu192

2016 ESC Position Paper on cancer treatments and cardiovascular toxicity
developed under the auspices of the ESC Committee for Practice Guidelines
/J. L. Zamorano et al. European heart journal. 2016. Vol. 37, Iss. 36. P. 2768-
2801. https://doi.org/10.1093/eurheartj/ehw211

Baseline cardiovascular risk assessment in cancer patients scheduled to
receive cardiotoxic cancer therapies: a position statement and new risk
assessment tools from the Cardio-Oncology Study Group of the Heart Failure
Association of the European Society / A. R. Lyon et al. European journal of heart
failure. 2020. Vol. 22, Iss. 11. P. 1945-1960. https://doi.org/10.1002/ejhf.1920
Early detection of anthracycline cardiotoxicity and improvement with heart
failure therapy / D. Cardinale et al. Circulation. 2015. Vol. 131, Iss. 22. P. 1981-
1988. https://doi.org/10.1161/CIRCULATIONAHA.114.013777

Major cardiac events and the value of echocardiographic evaluation in patients
receiving anthracycline-based chemotherapy / L. Wang et al. The American
Jjournal of cardiology. 2015. Vol. 1186, Iss. 3. P. 442-446. https://doi.org/10.1016/}.
amjcard.2015.04.064

Recommendations for cardiomyopathy surveillance for survivors of childhood
cancer: areport from the International Late Effects of Childhood Cancer Guideline
Harmonization Group / S. H. Armenian et al. The Lancet. Oncology. 2015.
Vol. 16, Iss. 3. P. €123-e136. https://doi.org/10.1016/S1470-2045(14)70409-7
2016 ESC Position Paper on cancer treatments and cardiovascular toxicity
developed under the auspices of the ESC Committee for Practice Guidelines
/J. L. Zamorano et al. European journal of heart failure. 2017. Vol. 19, Iss. 1.
P. 9-42. https://doi.org/10.1002/ejhf.654

MpodhinakTika paHHbOi aHTPALMKMIH-IHAYKOBAHOI KapAiOTOKCUYHOCTI No-
niximiotepanii y xBopux Ha pak rpyaHoi 3anosi / A. B. AckonbCkuit Ta iH.
Knuruyeckas oxkomoaus. 2017. Ne 1. C. 45-50.

Low to moderate dose anthracycline-based chemotherapy is associated with
early noninvasive imaging evidence of subclinical cardiovascular disease /
B. C. Drafts et al. JACC. Cardiovascular imaging. 2013. Vol. 6, Iss. 8. P. 877-
885. https://doi.org/10.1016/j.jcmg.2012.11.017

Optimising outcomes for patients with chronic lymphocytic leukaemia on
ibrutinib therapy: European recommendations for clinical practice / J. G.
Gribben, et al. British journal of haematology. 2018. Vol. 180, Iss. 5. P. 666-
679. https://doi.org/10.1111/bjh.15080

Hypertension and incident cardiovascular events following ibrutinib initiation
| T. Dickerson et al. Blood. 2019. Vol. 134, Iss. 22. P. 1919-1928. https://doi.
0rg/10.1182/blood.2019000840

Cardiovascular toxicities associated with ibrutinib / J. E. Salem et al. Journal
of the American College of Cardiology. 2019. Vol. 74. P. 1667-1678. https:/
doi.org/10.1016/j.jacc.2019.07.056

Ornsaam

ISSN 2306-4145  http://zmj.zsmu.edu.ua 619


https://orcid.org/0000-0002-4311-1806
https://orcid.org/0000-0002-2619-3846
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.1038/nrcardio.2015.65
https://doi.org/10.1038/nrcardio.2015.65
https://doi.org/10.1093/eurheartj/ehac244
https://doi.org/10.1093/eurheartj/ehac244
https://doi.org/10.1161/CIR.0000000000000679
https://doi.org/10.1200/JCO.2012.47.6713
https://doi.org/10.1056/NEJMoa1408648
https://doi.org/10.1056/NEJMoa1505949
https://doi.org/10.1056/NEJMoa1505949
https://doi.org/10.1016/j.prro.2020.06.005
https://doi.org/10.1016/j.prro.2020.06.005
https://doi.org/10.1093/ehjacc/zuab056
https://doi.org/10.1001/jamainternmed.2015.1180
https://doi.org/10.1200/JCO.2015.63.4444
https://doi.org/10.1200/JCO.2015.63.4444
https://doi.org/10.1590/s0004-27302006000200015
https://doi.org/10.1093/eurheartj/ehs181
https://doi.org/10.1001/jama.2013.1363
https://doi.org/10.1161/CIRCULATIONAHA.112.100560
https://doi.org/10.1093/ehjci/jeu192
https://doi.org/10.1093/eurheartj/ehw211
https://doi.org/10.1002/ejhf.1920
https://doi.org/10.1161/CIRCULATIONAHA.114.013777
https://doi.org/10.1016/j.amjcard.2015.04.064
https://doi.org/10.1016/j.amjcard.2015.04.064
https://doi.org/10.1016/S1470-2045(14)70409-7
https://doi.org/10.1002/ejhf.654
https://doi.org/10.1016/j.jcmg.2012.11.017
https://doi.org/10.1111/bjh.15080
https://doi.org/10.1182/blood.2019000840
https://doi.org/10.1182/blood.2019000840
https://doi.org/10.1016/j.jacc.2019.07.056
https://doi.org/10.1016/j.jacc.2019.07.056

Review

(36]

(37

(38]

(391

(40]

4]

(42
[43]
[44]

49]

(48]

(47

(48]
[49]

(50]

(51
(52
(53]

(%4]

(58]
(6]

(571

(58]

(591

(60]

620

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Acalabrutinib versus ibrutinib in previously treated chronic lymphocytic
leukemia: results of the first randomized phase Il trial / J. C. Byrd et al.
Journal of clinical oncology. 2021. Vol. 39, Iss. 31. P. 3441-3452. https://doi.
0rg/10.1200/JC0.21.01210

Cardiovascular adverse events in patients with chronic lymphocytic leukemia
receiving acalabrutinib monotherapy: pooled analysis of 762 patients / J. R.
Brown et al. Haematologica. 2022. Vol. 107, Iss. 6. P. 1335-1346. https://doi.
0rg/10.3324/haematol.2021.278901

How to use digital devices to detect and manage arrhythmias: an EHRA
practical guide / E. Svennberg et al. Europace. 2022. \ol. 24, Iss. 6. P. 979-
1005. https://doi.org/10.1093/europace/euac038

Cardiovascular risk associated with ibrutinib use in chronic lymphocytic
leukemia: a populationbased cohort study / H. Abdel-Qadir et al. Journal of
clinical oncology. 2021. Vol. 39, Iss. 31. P. 3453-3462. https://doi.org/10.1200/
JC0.21.00693

Carfilzomib-associated cardiovascular adverse events: a systematic review
and meta-analysis / A. J. Waxman et al. JAMA oncology. 2018. Vol. 4, Iss. 3.
P. €174519. https://doi.org/10.1001/jamaoncol.2017.4519

Integrated safety profile of single-agent carfilzomib: experience from
526 patients enrolled in 4 phase Il clinical studies / D. Siegel et al.
Haematologica. 2013. Vol. 98, Iss. 11. P. 1753-1761. https://doi.org/10.3324/
haematol.2013.089334

Prospective study of cardiac events during proteasome inhibitor therapy for
relapsed multiple myeloma / R. F. Cornell et al. Journal of clinical oncology.
2019. Vol. 37, Iss. 22. P. 1946-1955. https://doi.org/10.1200/JC0.19.00231
Measuring cardiopulmonary complications of carfilzomib treatment and
associated risk factors using the SEER-Medicare database / B. Fakhri et al.
Cancer. 2020. Vol. 126, Iss. 4. P. 808-813. https://doi.org/10.1002/cncr.32601
Cardio-oncology in multiple myeloma: is it time for a specific focus? /
S. Mancuso et al. Leukemia & lymphoma. 2018. Vol. 59, Iss. 7. P. 1764-1766.
https://doi.org/10.1080/10428194.2017.1393674

‘Real-life’ experience of preapproval carfilzomib-based therapy in myeloma —
analysis of cardiac toxicity and predisposing factors / S. Danhof et al.
European journal of haematology. 2016. Vol. 97, Iss. 1. P. 25-32. https://doi.
0rg/10.1111/ejh.12677

Ireversible proteasome inhibition with carfilzomib as first line therapy in patients
with newly diagnosed multiple myeloma: early in vivo cardiovascular effects
| M. Gavazzoni et al. European journal of pharmacology. 2018. Vol. 838.
P. 85-90. https://doi.org/10.1016/}.ejphar.2018.09.014

Recurrent cardiotoxicity potentiated by the interaction of proteasome inhibitor
and immunomodulatory therapy for the treatment of multiple myeloma /M. G.
Fradley et al. British journal of haematology. 2018. Vol. 180, Iss. 2. P. 271-275.
https://doi.org/10.1111/bjh.14970

Carfilzomib, lenalidomide, and dexamethasone for relapsed multiple myeloma
I A. K. Stewart et al. The New England journal of medicine. 2015. Vol. 372,
Iss. 2. P. 142-152. https://doi.org/10.1056/NEJMoa1411321

Willis M. S., Patterson C. Proteotoxicity and cardiac dysfunction-Alzheimer’s
disease of the heart? The New England journal of medicine. 2013. Vol. 368,
Iss. 5. P. 455-464. https://doi.org/10.1056/NEJMra1106180

Cardotoxicity of chemotherapy / M. Castel et al. Presse medicale. 2012. Vol. 42,
Iss. 1. P. 26-39. https://doi.org/10.1016/1.lpm.2012.04.014

HeceH A. O. XpoHiuHi HeiHbeKwiiiHi 3axBOPIOBaHHSE: aKLIEHT Ha KOMOPGIAHICTL
i NiABMLLEHNA KapaioBaCyNAPHUIA PU3NK. YkpaiHcekuli mepanesmuyHul
xKypHan. 2014. Ne 2. C. 26-32.

Cardio-oncology services: rationale, organization, and implementation /
P. Lancellotti et al. European heart journal. 2019. Vol. 40, Iss. 22. P. 1756-1763.
https://doi.org/10.1093/eurheartj/ehy453

Cardiac complications of thoracic irradiation / C. Jaworski et al. Journal of
the American College of Cardiology. 2013. Vol. 61, Iss. 23. P. 2319-2328.
https://doi.org/10.1016/}.jacc.2013.01.090

Mapkepv eHporeHHo iHTokeykaLlii Ta iHdpy3iiiHO-TpaHCdyaiiiHa Teparist XBopuxX
Ha rocTpi neikoau B npoueci iHTeHcuBHoI ximiotepanii / C. B. Buanbopeup,
|. P. TaptoBcbka, €. O. Bopucetko, O. B. Maiiko. CemeliHas MeduyuHa.
2014.Ne 6. C. 111-114.

2021 ESC Guidelines on cardiovascular disease prevention in clinical practice
|F. Visseren et al. European heart journal. 2021. Vol. 42, Iss. 34. P. 3227-3337.
https://doi.org/10.1093/eurheartj/ehab484

Chow E. J., Chen Y., Kremer L. C. Individual prediction of heart failure among
childhood cancer survivors. Journal of clinical oncology. 2015. Vol. 33, Iss. 5.
P. 394-402. https://doi.org/10.1200/JC0.2014.56.1373

Szmit S., Jurczak W., Zaucha J. M. Pre-existing arterial hypertension as a
risk factor for early left ventricular systolic dysfunction following (R)-CHOP
chemotherapy in patients with lymphoma. Journal of the American Society of
Hypertension : JASH. 2014.Vol. 8, Iss. 11. P. 791-799. https://doi.org/10.1016/].
jash.2014.08.009

Modifiable risk factors and major cardiac events among adult survivors of
childhood cancer / G. T. Armstrong et al. Journal of clinical oncology. 2013.
Vol. 31, Iss. 29. P. 3673-3680. https://doi.org/10.1200/JC0.2013.49.3205
Expert consensus for multi-modality imaging evaluation of cardiovascular
complications of radiotherapy in adults: a report from the European Association
of Cardiovascular Imaging and the American Society of Echocardiography /
P. Lancellotti et al. European heart journal. Cardiovascular Imaging. 2013.
Vol. 14, Iss. 8. P. 721-740. https://doi.org/10.1093/ehjci/jet123
Recommendations for cardiac chamber quantification by echocardiography
in adults: an update from the American Society of Echocardiography and
the European Association of Cardiovascular Imaging / R. M. Lang et al. Journal

[61]

[62]

[63]

[64]

[65]

[66]

67]

[68]

69]

[70]

|

[72]

[73]

[74]

[75]

7]

[77]

[78]

79

[80]

[81]

of the American Society of Echocardiography. 2015. Vol. 28, Iss. 1. P. 1-39.
https://doi.org/10.1016/j.ech0.2014.10.003

Management of cardiac disease in cancer patients throughout oncological
treatment: ESMO consensusrecommendations / G. Curigliano et al. Annals
of oncology. 2020. Vol. 31, Iss 2. P. 171-190. https://doi.org/10.1016/.
annonc.2019.10.023

Role of cardiovascular imaging in cancer patients receiving cardiotoxic
therapies: a position statement on behalf of the Heart Failure Association
(HFA), the European Association of Cardiovascular Imaging (EACVI) and
the Cardio-Oncology Council of the European Society of Cardiology (ESC)
1 J. Celutkiené et al. European journal of heart failure. 2020. Vol. 22, Iss. 9.
P. 1504-1524. https://doi.org/10.1002/ejhf.1957

Analysis of left ventricular volumes and function: a multicenter comparison
of cardiac magnetic resonance imaging, cine ventriculography, and
unenhanced and contrast-enhanced two-dimensional and three-dimensional
echocardiography / R. Hoffmann et al. Journal of the American Society of
Echocardiography. 2014. Vol. 27, Iss. 3. P. 292-301. https://doi.org/10.1016/j.
ch0.2013.12.005

The concept of cancer survivorship and models for long-term follow-up / R.
J. van Kalsbeek, R. L. Mulder, R. Skinner, L. Kremer. Frontiers of hormone
research. 2021. Vol. 54. P. 1-15. https:/doi.org/10.1159/000514693

Single versus standard multiview assessment of global longitudinal strain for
the diagnosis of cardiotoxicity during cancer therapy / P. Thavendiranathan et
al. JACC. Cardiovascular imaging. 2018. Vol. 11, Iss. 8. P. 1109-1118. https:/
doi.org/10.1016/}.jcmg.2018.03.003

Assessment of prognostic value of left ventricular global longitudinal strain
for early prediction of chemotherapy-induced cardiotoxicity: a systematic
review and meta-analysis / E. K. Oikonomou et al. JAMA cardiology. 2019.
Vol. 4, Iss. 10. P. 1007-1018. https://doi.org/10.1001/jamacardio.2019.2952
Reproducibility of speckle-tracking based strain measures of left ventricular
function in a community based study / S. Cheng et al. Journal of the American
Society of Echocardiography. 2013. Vol. 26, Iss. 11. P. 258-266. https://doi.
0rg/10.1016/j.echo.2013.07.002

Use of myocardial strain imaging by echocardiography for the early detection
of cardiotoxicity in patients during and after cancer chemotherapy: a systematic
review/ P. Thavendiranathan et al. Journal of the American College of Cardiology.
2014. Vol. 63, Iss. 25. P. 2751-2768. https://doi.org/10.1016/} jacc.2014.01.073
Left ventricular function assessed by two-dimensional speckle tracking
echocardiography in long-term survivors of Hodgkin's lymphoma treated by
mediastinal radiotherapy with or without anthracycline therapy / H. R. Tsai
et al. The American journal of cardiology. 2011. Vol. 107, Iss. 3. P. 472-477.
https://doi.org/10.1016/j.amjcard.2010.09.048

Mawad W., Friedberg M. K. The continuing challenge of evaluating diastolic
function by echocardiography in children: developing concepts and newer
modalities. Current opinion in cardiology. 2017. Vol. 32, Iss. 1. P. 93-100.
https://doi.org/10.1097/HC0.0000000000000346

Definitions for a common standard for 2D speckle tracking echocardiography:
consensus document of the EACVI/ASE/Industry Task Force to standardize
deformation imaging /J. U. Voigt et al. European heart journal. Cardiovascular
Imaging. 2015. Vol. 16, Iss. 1. P. 1-11. https:/doi.org/10.1093/ehjcijeu184
Defining cardiovascular toxicities of cancer therapies: an International
Cardio-Oncology Society (IC-OS) consensus statement / J. Herrmann et
al. European heart journal. 2022. Vol. 43, Iss. 4. P. 280-299. https:/doi.
0rg/10.1093/eurheartj/ehab674

Reproducibility of echocardiographic techniques for sequential assessment of
left ventricular ejection fraction and volumes: application to patients undergoing
cancer chemotherapy / P. Thavendiranathan et al. Journal of the American
College of Cardiology. 2013. Vol. 61, Iss. 1. P. 77-84. https://doi.org/10.1016/].
jacc.2012.09.035

Serial cardiovascular magnetic resonance strain measurements to identify
cardiotoxicity in breast cancer: comparison with echocardiography /
C. P. Houbois et al. JACC. Cardiovascular imaging. 2021. \Vol. 14, Iss. 5.
P. 962-974. https://doi.org/10.1016/1.jcmg.2020.09.039

Screening adult survivors of childhood cancer for cardiomyopathy: comparison
of echocardiography and cardiac magnetic resonance imaging / G. T.
Armstrong et al. Journal of clinical oncology. 2012. Vol. 30, Iss. 23. P. 2876-
2884. https://doi.org/10.1200/JC0.2011.40.3584

Comparison of Framingham risk score and chest-CT identified coronary artery
calcification in breast cancer patients to predict cardiovascular events / W. J.
Phillips et al. International journal of cardiology. 2019. Vol. 289. P. 138-143.
https://doi.org/10.1016/j.ijcard.2019.01.056

Incidence, diagnosis, and management of QT prolongation induced by cancer
therapies: a systematic review / A. Porta-Sanchez et al. Journal of the American
Heart Association. 2017. Vol. 6, Iss. 12. P. 007724, https://doi.org/10.1161/
JAHA.117.007724

Adriamycin cardiotoxicity: a survey of 1273 patients / C. Praga et al. Cancer
treatment reports. 1979. Vol. 63, Iss. 5. P. 827-834.

Anticancer drug-induced life-threatening ventricular arrhythmias: a World
Health Organization pharmacovigilance study / J. E. Salem et al. European
heart journal. 2021. Vol. 42, Iss. 38. P. 3915-3928. https://doi.org/10.1093/
eurheartj/ehab362

Risk factors for the development of atrial fibrillation on ibrutinib treatment
| R. Lentz, J. Feinglass, S. Ma, N. Akhter. Leukemia & lymphoma. 2019.
Vol. 60, Iss. 6. P. 1447-1453. https://doi.org/10.1080/10428194.2018.1533129
Incidence of supraventricular arrhythmias during autologous peripheral
blood stem cell transplantation / A. Singla et al. Biology of blood and marrow

Zaporozhye medical journal. Volume 24. No. 5, September — October 2022


https://doi.org/10.1200/JCO.21.01210
https://doi.org/10.1200/JCO.21.01210
https://doi.org/10.3324/haematol.2021.278901
https://doi.org/10.3324/haematol.2021.278901
https://doi.org/10.1093/europace/euac038
https://doi.org/10.1200/JCO.21.00693
https://doi.org/10.1200/JCO.21.00693
https://doi.org/10.1001/jamaoncol.2017.4519
https://doi.org/10.3324/haematol.2013.089334
https://doi.org/10.3324/haematol.2013.089334
https://doi.org/10.1200/JCO.19.00231
https://doi.org/10.1002/cncr.32601
https://doi.org/10.1080/10428194.2017.1393674
https://doi.org/10.1111/ejh.12677
https://doi.org/10.1111/ejh.12677
https://doi.org/10.1016/j.ejphar.2018.09.014
https://doi.org/10.1111/bjh.14970
https://doi.org/10.1056/NEJMoa1411321
https://doi.org/10.1056/NEJMra1106180
https://doi.org/10.1016/j.lpm.2012.04.014
https://doi.org/10.1093/eurheartj/ehy453
https://doi.org/10.1016/j.jacc.2013.01.090
https://doi.org/10.1093/eurheartj/ehab484
https://doi.org/10.1200/JCO.2014.56.1373
https://doi.org/10.1016/j.jash.2014.08.009
https://doi.org/10.1016/j.jash.2014.08.009
https://doi.org/10.1200/JCO.2013.49.3205
https://doi.org/10.1093/ehjci/jet123
https://doi.org/10.1016/j.echo.2014.10.003
https://doi.org/10.1016/j.annonc.2019.10.023
https://doi.org/10.1016/j.annonc.2019.10.023
https://doi.org/10.1002/ejhf.1957
https://doi.org/10.1016/j.echo.2013.12.005
https://doi.org/10.1016/j.echo.2013.12.005
https://doi.org/10.1159/000514693
https://doi.org/10.1016/j.jcmg.2018.03.003
https://doi.org/10.1016/j.jcmg.2018.03.003
https://doi.org/10.1001/jamacardio.2019.2952
https://doi.org/10.1016/j.echo.2013.07.002
https://doi.org/10.1016/j.echo.2013.07.002
https://doi.org/10.1016/j.jacc.2014.01.073
https://doi.org/10.1016/j.amjcard.2010.09.048
https://doi.org/10.1097/HCO.0000000000000346
https://doi.org/10.1093/ehjci/jeu184
https://doi.org/10.1093/eurheartj/ehab674
https://doi.org/10.1093/eurheartj/ehab674
https://doi.org/10.1016/j.jacc.2012.09.035
https://doi.org/10.1016/j.jacc.2012.09.035
https://doi.org/10.1016/j.jcmg.2020.09.039
https://doi.org/10.1200/JCO.2011.40.3584
https://doi.org/10.1016/j.ijcard.2019.01.056
https://doi.org/10.1161/JAHA.117.007724
https://doi.org/10.1161/JAHA.117.007724
https://doi.org/10.1093/eurheartj/ehab362
https://doi.org/10.1093/eurheartj/ehab362
https://doi.org/10.1080/10428194.2018.1533129

transplantation. 2013. Vol. 19, Iss. 8. P. 1233-1237. https://doi.org/10.1016/].
bbmt.2013.05.019

[82] BepeanH A. E. Bronorueckvie Mapkepb B AMarHOCTUKe, MPOrHO31poBaHi i
oLieHke 3deKTUBHOCTY Tepanimi CepAeHHON HELOCTAaTOYHOCTI C COXpaHeH-
HOIA 1 CHIDKEHHOI KOHTPaKTUMBHOI dyHKLmeit. Cepuesa HedocmamHicms.
2015.Ne 2. C. 16-27.

[83] Role of serum biomarkers in cancer patients receiving cardiotoxic cancer ther-
apies: a positionstatement from the Cardio-Oncology Study Group of the Heart
Failure Association and the Cardio-Oncology Council of the European Society
of Cardiology / R. Pudil et al. European journal of heart failure. 2020. Vol. 22,
Iss. 11. P. 1966-1983. https://doi.org/10.1002/ejhf.2017

[84] Troponins and brain natriuretic peptides for the prediction of cardiotoxicity in
cancer patients: a meta-analysis / L. Michel et al. European journal of heart
failure. 2020. Vol. 22, Iss. 2. P. 350-361. https://doi.org/10.1002/ejhf.1631

[85] Cardiotoxicity as indicated by LVEF and troponin T sensitivity following two
anthracycline-based regimens in lymphoma: results from a randomized
prospective clinical trial / K. Xue et al. Oncotarget. 2016. Vol. 7, Iss. 22.
P. 32519-32531. https://doi.org/10.18632/oncotarget.8685

[86] Heart Failure Association of the European Society of Cardiology practical
guidance on the use of natriuretic peptide concentrations / C. Mueller et al.
European journal of heart failure. 2019. Vol. 21, Iss. 6. P. 715-731. https://doi.
0rg/10.1002/ejhf. 1494

[87] Cardiovascular biomarkers in patients with cancer and their association with
allcause mortality / N. Pavo et al. Heart. 2015. Vol. 101, Iss. 23. P. 1874-1880.
https://doi.org/10.1136/heartjnl-2015-307848

[88] Classification, prevalence, and outcomes of anticancer therapy-induced
cardiotoxicity: the CARDIOTOX registry / J. Lépez-Senddn et al. European
heart journal. 2020. Vol. 41, Iss. 18. P. 1720-1729. https://doi.org/10.1093/
eurheartj/lehaa006

[89] Baseline immunoglobulin e levels as a marker of doxorubicin- and
trastuzumab-associated cardiac dysfunction / L. A. Beer et al. Circulation
research. 2016. Vol. 119, Iss. 10. P. 1135-1144. https://doi.org/10.1161/
CIRCRESAHA.116.309004

[90] Anthracycline-induced cardiomyopathy: clinical relevance and response to
pharmacologic therapy / D. Cardinale et al. Journal of the American College
of Cardiology. 2010. Vol. 55, Iss. 3. P. 213-220. https:/doi.org/10.1016/j.
jacc.2009.03.095

[91] Changes in cardiac biomarkers during doxorubicin treatment of pediatric
patients with high-risk acute lymphoblastic leukemia: association with long-term
echocardiographic outcomes /S. E. Lipshultz et al. Journal of clinical oncology.
2012.Vol. 30, Iss. 10. P. 1042-1049. https://doi.org/10.1200/JC0.2010.30.3404

[92] State of the art review: Chemotherapy-induced cardiotoxicity in children/R. W.
Loar et al. Congenital heart disease. 2018. Vol. 13, Iss. 1. P. 5-15. https://doi.
org/10.1111/chd. 12564

[93] ST2/IL-33 signaling in cardiac fibrosis / E. Vianello et al. The international
Jjournal of biochemistry & cell biology. 2019. Vol. 116. P. 105619. https:/doi.
0rg/10.1016/j.biocel.2019.105619

[94] ST2 levels increased and were associated with changes in left ventricular
systolic function during a three-year follow-up after adjuvant radiotherapy for
breast cancer / H. Aula et al. Breast. 2020. Vol. 49. P. 183-186. https://doi.
0rg/10.1016/j.breast.2019.12.001

[95] Variations of circulating cardiac biomarkers during and after anthracycline-
containing chemotherapy in breast cancer patients / P. Fréres et al. BMC
Cancer.2018.Vol. 18, Iss. 1. P. 102. https://doi.org/10.1186/512885-018-4015-4

[96] Predictive value of soluble ST-2 for changes of cardiac function and structure in
breast cancer patients receiving chemotherapy / G. Huang, J. Zhai, X. Huang,
D. Zheng. Medicine. 2018. Vol. 97, Iss. 38. P. 12447 https://doi.org/10.1097/
MD.0000000000012447

[97] Samura B., Panasenko M. SST2 AS a predictor of statin treatment efficacy
in patients with multiple myeloma. Georgian medical news. 2022. Vol. 326.
P. 18-22.

[98] Del Pinto R., Ferri C. Inflammation-Accelerated Senescence and
the Cardiovascular System: Mechanisms and Perspectives. International
Jjournal of molecular sciences. 2018. Vol. 19, Iss. 12. P. 1-18. https:/doi.
0rg/10.3390/ijms 19123701

[99] 510(k) Substantial equivalence determination decision summary. Review
memorandum K093758 // FDA. URL: http://www.accessdata.fda.gov/
cdrh_docs/reviews/K093758.pdf

[100] Cveonan B. A., Nawukyn [1. A. B3aeM03B'siku Mix piBHEM Mapkepis (hibposy
ST2, ranekTuHy-3, CTPYKTYPHO-(YHKLiOHaNbHUMI NapaMeTpamu MiBoro Lumy-
HOYKa Ta (hYHKLIEO HUPOK NPY XPOHIYHIA CepLieBil HEAOCTATHOCTI iLLEMIYHOro
reHesy. 3anopoxckuti MeduyuHekul xypHan. 2014. Ne 5. C. 13-17.

[101] Galectin-3is anindependent marker for ventricular remodeling and mortality in
patients with chronic heart failure / D. J. Lok et al. Clinical research in cardiology.
2013. Vol. 102, Iss. 2. P. 103-110. https://doi.org/10.1007/s00392-012-0500-y

[102] Elevated plasma galectin-3 is associated with near-term rehospitalization in
heart failure: a pooled analysis of 3 clinical trials / W. C. Meijers et al. American
heart journal. 2014. Vol. 167, Iss. 6. P. 853-860. https://doi.org/10.1016/j.

[105] Galectin-3 and cardiac function in survivors of acute myocardial infarction
| R. A. Weir et al. Circulation. Heart failure. 2013. Vol. 6, Iss. 3. P. 492-498.
https://doi.org/10.1161/CIRCHEARTFAILURE. 112.000146

[106] Galectin expression in cancer diagnosis and prognosis: A systematic review
/'V. L. Thijssen et al. Biochimica et biophysica acta. 2015. Vol. 1855, Iss. 2.
P. 235-247. https://doi.org/10.1016/j.bbcan.2015.03.003

[107] Galectin-3 in ambulatory patients with heart failure: results from the HF-
ACTION study / G. M. Felker et al. Circulation. Heart failure. 2012. Vol. 5,
Iss. 1. P. 72-78. https://doi.org/10.1161/CIRCHEARTFAILURE. 111.963637

References

[1]  Novak, V. L., Masliak, Z. V., Klymenko, S. V., Voitsitskyi, Yu. V., Bere-
keta, Ya. D., Prymak, S. V., & Hutor, T. H. (2017). Pokaznyky diialnosti
hematolohichnoi sluzhby Ukrainy v 2016 rotsi [Performance indicators of
the hematology service of Ukraine in 2016]. Lviv, 2017, 44. [in Ukrainian].

[2]  Ukrainian cancer registry statistics. (2019). Rak v Ukraini, 2017-2018. Zakh-
voriuvanist, smertnist, pokaznyky diialnosti onkolohichnoi sluzhby [Cancer in
Ukraine, 2017-2018. Occupation, death, demonstration of oncological service].
Bulletin of National Cancer Registry of Ukraine, 20. [in Ukrainian].

[3]  Sung,H. Ferlay,J., Siegel,R. L., Laversanne, M., Soerjomataram, |., Jemal, A.,
& Bray, F. (2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: a can-
cer journal for clinicians, 71(3), 209-249. https:/doi.org/10.3322/caac.21660

[4]  Ewer,M.S.,&Ewer, S. M. (2015). Cardiotoxicity of anticancer treatments. Nature
reviews. Cardiology, 12(9), 547-558. https://doi.org/10.1038/nrcardio.2015.65

[5] Kryachok, I. A., & Tytorenko, I. B. (2014). Kardiotoksychnist pry provedenni
khimioterapevtychnoho likuvannia u patsiientiv pokhyloho viku iz nekhodzhkin-
skymy limfomamy [Chemotherapy-related cardiotoxicity in elderly patients with
non-Hodgkin lymphoma]. Klinicheskaya onkologiya, (1), 69-73. [in Ukrainian].

[6] Tseluiko, V. Y., & Radchenko, O. V. (2018). Serdechno-sosudistye zabolevaniya
u onkologicheskikh bolnykh. Liky Ukrainy, (3), 7-20. [in Russian].

[7]  Lyon,A.R, Ldpez-Feméndez, T, Couch, L. S.,Asteggiano, R.,Aznar, M. C., Ber-
gler-Klein, J., Boriani, G., Cardinale, D., Cordoba, R., Cosyns, B., Cutter, D. J.,
de Azambuja, E., de Boer, R. A, Dent, S. F., Farmakis, D., Gevaert, S. A.,
Gorog, D. A., Herrmann, J., Lenihan, D., Moslehi, J., ... ESC Scientific Doc-
ument Group (2022). 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-OS). European heart journal, ehac244. Advance
online publication. https://doi.org/10.1093/eurheartj/ehac244

[8] Gilchrist, S. C., Barac, A., Ades, P. A., Alfano, C. M., Franklin, B. A.,
Jones, L. W.,, La Gerche, A, Ligibel, J. A., Lopez, G., Madan, K., Oeffin-
ger, K. C., Salamone, J., Scott, J. M., Squires, R. W., Thomas, R. J., Treat-Ja-
cobson, D. J., Wright, J. S., & American Heart Association Exercise, Cardiac
Rehabilitation, and Secondary Prevention Committee of the Council on Clinical
Cardiology; Council on Cardiovascular and Stroke Nursing; and Council
on Peripheral Vascular Disease (2019). Cardio-Oncology Rehabilitation to
Manage Cardiovascular Outcomes in Cancer Patients and Survivors: A Sci-
entific Statement From the American Heart Association. Circulation, 139(21),
€997-e1012. https://doi.org/10.1161/CIR.0000000000000679

[9] Vatutin, N. T,, Sklyanaya, E. V., Shevelek, A. N., Smimova, A. S., EI'Khat-
ib, M. A., Gritsenko, Yu. P., Kolesnikov, V. S., & Taratorina, A. A. (2017).
Preparaty, vyzyvayushchie il ukhudshayushchie techenie serdechnoi nedo-
statochnosti. Obzor rekomendatsii Amerikanskoi assotsiatsii serdtsa [Drugs
that cause or worsen heart failure. Review of American Heart Association
Guidelines]. Praktychna anhiolohiia, (1), 52-56. [in Russian].

[10] Kevane, B., Crowley, M. P., Bolster, M., & Gilligan, O. (2014). Myeloma
relapse involving the heart and presenting as acute cardiac failure. Journal of
clinical oncology, 32(18), e67-e68. https://doi.org/10.1200/JC0.2012.47.6713

[11] Radford, J., llidge, T., Counsell, N., Hancock, B., Pettengell, R., Johnson, P.,
Wimperis, J., Culligan, D., Popova, B., Smith, P., McMillan, A., Brownell, A.,
Kruger,A., Lister, A., Hoskin, P., O'Doherty, M., & Barrington, S. (2015). Results
of a trial of PET-directed therapy for early-stage Hodgkin’s lymphoma. The
New England journal of medlicine, 372(17), 1598-1607. https://doi.org/10.1056/
NEJMoa1408648

[12] Schaapveld, M., Aleman, B. M., van Eggermond, A. M., Janus, C. P.,
Krol, A. D., van der Maazen, R. W., Roesink, J., Raemaekers, J. M., de
Boer, J. P, Zijlstra, J. M., van Imhoff, G. W., Petersen, E. J., Poortmans, P. M.,
Beijert, M., Lybeert, M. L., Mulder, I., Visser, O., Louwman, M. W., Krul, I. M.,
Lugtenburg, P. J., ... van Leeuwen, F. E. (2015). Second Cancer Risk Up to
40 Years after Treatment for Hodgkin's Lymphoma. The New England journal
of medicine, 373(26), 2499-2511. https://doi.org/10.1056/NEJMoa 1505949

[13] De Luca, V., Gallio, E., Bartoncini, S., Giglioli, F. R., Sardo, A., Cavallin, C.,
lorio, G. C., Orlandi, E., Parise, R., Palladino, C., Buonavita, A., Fiandra, C.,
Levis, M., & Ricardi, U. (2021). Adoption of Expansion Margins to Reduce
the Dose Received by the Coronary Arteries and the Risk of Cardiovascular
Events in Lymphoma Patients. Practical radiation oncology, 11(1), 66-73.
https://doi.org/10.1016/}.prr0.2020.06.005

ahj.2014.02.011

[103] Prognostic value of changes in galectin-3 levels over time in patients with
heart failure: data from CORONA and COACH / A. R. Van der Velde et
al. Circulation. Heart failure. 2013. Vol. 6, Iss. 2. P. 219-226. https:/doi.
0rg/10.1161/CIRCHEARTFAILURE.112.000129

[104] Prognostic value of serum galectin-3 in patients with heart failure: a meta-
analysis / A. Chen et al. International journal of cardiology. 2015. Vol. 182.
P. 168-170. https://doi.org/10.1016/j.ijcard.2014.12.137

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

[14] Gevaert, S. A., Halvorsen, S., Sinnaeve, P. R., Sambola, A., Gulati, G., Lan-
cellotti, P, Van Der Meer, P., Lyon, A. R., Farmakis, D., Lee, G., Boriani, G.,
Wechalekar, A., Okines, A., & Asteggiano, R. (2021). Evaluation and man-
agement of cancer patients presenting with acute cardiovascular disease: a
Consensus Document of the Acute CardioVascular Care (ACVC) association
and the ESC council of Cardio-Oncology-Part 1: acute coronary syndromes
and acute pericardial diseases. European heart journal. Acute cardiovascular
care, 10(8), 947-959. https://doi.org/10.1093/ehjacc/zuab056

Ornsaam

ISSN 2306-4145  http://zmj.zsmu.edu.ua 621


https://doi.org/10.1016/j.bbmt.2013.05.019
https://doi.org/10.1016/j.bbmt.2013.05.019
https://doi.org/10.1002/ejhf.2017
https://doi.org/10.1002/ejhf.1631
https://doi.org/10.18632/oncotarget.8685
https://doi.org/10.1002/ejhf.1494
https://doi.org/10.1002/ejhf.1494
https://doi.org/10.1136/heartjnl-2015-307848
https://doi.org/10.1093/eurheartj/ehaa006
https://doi.org/10.1093/eurheartj/ehaa006
https://doi.org/10.1161/CIRCRESAHA.116.309004
https://doi.org/10.1161/CIRCRESAHA.116.309004
https://doi.org/10.1016/j.jacc.2009.03.095
https://doi.org/10.1016/j.jacc.2009.03.095
https://doi.org/10.1200/JCO.2010.30.3404
https://doi.org/10.1111/chd.12564
https://doi.org/10.1111/chd.12564
https://doi.org/10.1016/j.biocel.2019.105619
https://doi.org/10.1016/j.biocel.2019.105619
https://doi.org/10.1016/j.breast.2019.12.001
https://doi.org/10.1016/j.breast.2019.12.001
https://doi.org/10.1186/s12885-018-4015-4
https://doi.org/10.1097/MD.0000000000012447
https://doi.org/10.1097/MD.0000000000012447
https://doi.org/10.3390/ijms19123701
https://doi.org/10.3390/ijms19123701
http://www.accessdata.fda.gov/cdrh_docs/reviews/K093758.pdf
http://www.accessdata.fda.gov/cdrh_docs/reviews/K093758.pdf
https://doi.org/10.1007/s00392-012-0500-y
https://doi.org/10.1016/j.ahj.2014.02.011
https://doi.org/10.1016/j.ahj.2014.02.011
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000129
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000129
https://doi.org/10.1016/j.ijcard.2014.12.137
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000146
https://doi.org/10.1016/j.bbcan.2015.03.003
https://doi.org/10.1161/CIRCHEARTFAILURE.111.963637
https://doi.org/10.3322/caac.21660
https://doi.org/10.1038/nrcardio.2015.65
https://doi.org/10.1093/eurheartj/ehac244
https://doi.org/10.1161/CIR.0000000000000679
https://doi.org/10.1200/JCO.2012.47.6713
https://doi.org/10.1056/NEJMoa1408648
https://doi.org/10.1056/NEJMoa1408648
https://doi.org/10.1056/NEJMoa1505949
https://doi.org/10.1016/j.prro.2020.06.005
https://doi.org/10.1093/ehjacc/zuab056

622

Review

(19]

[16]

(17

(18]

(19]

(20]

[21]

(22]

(23]

(24]

(29]

(26]

27]

(28]

(29]

ISSN 2306-4145  http://zmj.zsmu.edu.ua

van Nimwegen, F.A., Schaapveld, M., Janus, C. P, Krol,A. D., Petersen, E. J.,
Raemaekers, J. M., Kok, W. E., Aleman, B. M., & van Leeuwen, F. E. (2015).
Cardiovascular disease after Hodgkin lymphoma treatment: 40-year disease
risk. JAMA internal medicine, 175(6), 1007-1017. https://doi.org/10.1001/
jamainternmed.2015.1180

van Nimwegen, F. A., Schaapveld, M., Cutter, D. J., Janus, C. P., Krol, A. D.,
Hauptmann, M., Kooijman, K., Roesink, J., van der Maazen, R., Darby, S. C.,
Aleman, B. M., & van Leeuwen, F. E. (2016). Radiation Dose-Response
Relationship for Risk of Coronary Heart Disease in Survivors of Hodgkin Lym-
phoma. Journal of clinical oncology, 34(3), 235-243. https://doi.org/10.1200/
Akazawa H. (2017). [Cardiotoxicity of Cancer Chemotherapy — Mechanisms
and Therapeutic Approach]. Cancer & chemotherapy, 44(13), 2058-2063.
Rokyta, O. I., & Rudenko, Yu. V. (2017). Likuvannia onkolohichnykh zakhvo-
riuvan i sertsevo-sudynna toksychnist. Tochka zoru Yevropeiskoho tovarystva
kardiolohiv. Chastyna | [Treatment of oncological diseases and cardiovascular
toxicity. Viewpoint of the European Society of Cardiology. Part 1]. Sertse i
sudyny, (2), 11-19. [in Ukrainian].

Bahia, L., de Aguiar, L. G., Villela, N. R., Bottino, D., & Bouskela, E. (2006).
0 endotélio na sindrome metabdlica [The endothelium in the metabolic syn-
drome)]. Arquivos brasileiros de endocrinologia e metabologia, 50(2), 291-303.
https://doi.org/10.1590/s0004-27302006000200015

Suter, T. M., & Ewer, M. S. (2013). Cancer drugs and the heart: importance
and management. European heart journal, 34(15), 1102-1111. https://doi.
0rg/10.1093/eurheartj/ehs 181

Skrypnyk, I. M., Maslova, H. S., & Lymanets, T. V. (2016). Ishemichna khvoroba
sertsia yak faktor ryzyku antratsyklinindukovanoi kardiotoksychnosti [Isch-
emic heart disease as a risk factor for anthracycline-induced cardiotoxicity].
Vrachebnoe delo, (5-6), 47-52. [in Ukrainian].

Gulati,A., Jabbour, A, Ismail, T. F.,, Guha, K., Khwaja, J., Raza, S., Morarji, K.,
Brown, T. D., Ismail, N.A., Dweck, M. R., Di Pietro, E., Roughton, M., Wage, R.,
Daryani, Y., O'Hanlon, R., Sheppard, M. N., Alpendurada, F., Lyon, A. R.,
Cook, S.A., Cowie, M.R., ... Prasad, S. K. (2013). Association of fibrosis with
mortality and sudden cardiac death in patients with nonischemic dilated car-
diomyopathy. JAMA, 309(9), 896-908. https://doi.org/10.1001/jama.2013.1363
Khouri, M. G., Douglas, P. S., Mackey, J. R., Martin, M., Scott, J. M., Scher-
rer-Crosbie, M., & Jones, L. W. (2012). Cancer therapy-induced cardiac
toxicity in early breast cancer: addressing the unresolved issues. Circulation,
126(23), 2749-2763. https://doi.org/10.1161/CIRCULATIONAHA.112.100560
Plana, J. C., Galderisi, M., Barac, A., Ewer, M. S., Ky, B., Scherrer-Crosbie, M.,
Ganame, J., Sebag, I.A., Agler, D.A., Badano, L. P., Banchs, J., Cardinale, D.,
Carver, J., Cerqueira, M., DeCara, J. M., Edvardsen, T., Flamm, S. D., Force, T.,
Griffin, B. P., Jerusalem, G., ... Lancellotti, P. (2014). Expert consensus for mul-
timodality imaging evaluation of adult patients during and after cancer therapy:
a report from the American Society of Echocardiography and the European
Association of Cardiovascular Imaging. European heart journal. Cardiovascular
Imaging, 15(10), 1063-1093. https://doi.org/10.1093/ehjci/jleu192
Zamorano, J. L., Lancellotti, P., Rodriguez Mufioz, D., Aboyans, V., Asteggia-
no, R., Galderisi, M., Habib, G., Lenihan, D. J., Lip, G., Lyon, A. R., Lopez
Fernandez, T., Mohty, D., Piepoli, M. F., Tamargo, J., Torbicki, A., Suter, T. M.,
& ESC Scientific Document Group (2016). 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). European heart journal, 37(36), 2768-2801. https://doi.org/10.1093/
eurheartjehw211

Lyon, A. R, Dent, S., Stanway, S., Earl, H., Brezden-Masley, C., Cohen-Sol-
al,A., Tocchetti, C. G., Moslehi, J. J., Groarke, J. D., Bergler-Klein, J., Khoo, V.,
Tan, L. L., Anker, M. S., von Haehling, S., Maack, C., Pudil, R., Barac, A.,
Thavendiranathan, P., Ky, B., Neilan, T. G., ... Lenihan, D. (2020). Baseline
cardiovascular risk assessment in cancer patients scheduled to receive
cardiotoxic cancer therapies: a position statement and new risk assessment
tools from the Cardio-Oncology Study Group of the Heart Failure Association
of the European Society of Cardiology in collaboration with the International
Cardio-Oncology Society. European journal of heart failure, 22(11), 1945-1960.
https://doi.org/10.1002/ejhf. 1920

Cardinale, D., Colombo, A., Bacchiani, G., Tedeschi, I., Meroni, C. A., Veg-
lia, F., Civelli, M., Lamantia, G., Colombo, N., Curigliano, G., Fiorentini, C.,
& Cipolla, C. M. (2015). Early detection of anthracycline cardiotoxicity and
improvement with heart failure therapy. Circulation, 131(22), 1981-1988.
https://doi.org/10.1161/CIRCULATIONAHA.114.013777

Wang, L., Tan, T. C., Halper, E. F,, Neilan, T. G., Francis, S. A,, Picard, M. H.,
Fei, H., Hochberg, E. P., Abramson, J. S., Weyman, A. E., Kuter, |, & Scher-
rer-Crosbie, M. (2015). Major Cardiac Events and the Value of Echocardio-
graphic Evaluation in Patients Receiving Anthracycline-Based Chemotherapy.
The American journal of cardiology, 116(3), 442-446. https://doi.org/10.1016/].
amjcard.2015.04.064

Armenian, S. H., Hudson, M. M., Mulder, R. L., Chen, M. H., Constine, L. S.,
Dwyer, M., Nathan, P. C., Tissing, W. J., Shankar, S., Sieswerda, E., Skin-
ner, R., Steinberger, J., van Dalen, E. C., van der Pal, H., Wallace, W. H.,
Levitt, G., Kremer, L. C., & International Late Effects of Childhood Cancer
Guideline Harmonization Group (2015). Recommendations for cardio-
myopathy surveillance for survivors of childhood cancer: a report from
the International Late Effects of Childhood Cancer Guideline Harmonization
Group. The Lancet. Oncology, 16(3), e123-e136. https://doi.org/10.1016/
$1470-2045(14)70409-7

[30]

31

132

[33]

[34]

139

36]

[37]

138]

[39]

[40]

41

142

[43]

[44]

[49]

Zamorano, J. L., Lancellotti, P., Rodriguez Mufioz, D., Aboyans, V., Asteggia-
no, R., Galderisi, M., Habib, G., Lenihan, D. J., Lip, G. Y., Lyon, A. R., Lopez
Fernandez, T., Mohty, D., Piepoli, M. F., Tamargo, J., Torbicki, A., Suter, T. M.,
Zamorano, J. L., Aboyans, V., Achenbach, S., Agewall, S., ... Document
Reviewers (2017). 2016 ESC Position Paper on cancer treatments and car-
diovascular 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). European journal of heart
failure, 19(1), 9-42. https://doi.org/10.1002/ejhf.654

Askolskyi, A. V., Sivak, L. A., Zharinoy, O. I., Antomonov, M. Y., &
Shevchuk, L. A. (2017). Profilaktyka rannoi antratsyklin-indukovanoi kar-
diotoksychnosti polikhimioterapii u khvorykh na rak hrudnoi zalozy [Prevention
of early anthracycline-induced cardiotoxicity in patients with breast cancer].
Klinicheskaya onkologiya, (1), 45-50. [in Ukrainian].

Drafts, B. C., Twomley, K. M., D’Agostino, R., Jr, Lawrence, J., Avis, N.,
Ellis, L. R., Thohan, V., Jordan, J., Melin, S. A., Torti, F. M., Little, W. C.,
Hamilton, C. A., & Hundley, W. G. (2013). Low to moderate dose anthra-
cycline-based chemotherapy is associated with early noninvasive imaging
evidence of subclinical cardiovascular disease. JACC. Cardiovascularimaging,
6(8), 877-885. htps://doi.org/10.1016/j.jcmg.2012.11.017

Gribben, J. G., Bosch, F., Cymbalista, F., Geisler, C. H., Ghia, P., Hillmen, P,
Moreno, C., & Stilgenbauer, S. (2018). Optimising outcomes for patients with
chronic lymphocytic leukaemia on ibrutinib therapy: European recommen-
dations for clinical practice. British journal of haematology, 180(5), 666-679.
https://doi.org/10.1111/bjh.15080

Dickerson, T., Wiczer, T., Waller, A., Philippon, J., Porter, K., Haddad, D.,
Guha, A., Rogers, K. A., Bhat, S., Byrd, J. C., Woyach, J. A, Awan, F., &
Addison, D. (2019). Hypertension and incident cardiovascular events fol-
lowing ibrutinib initiation. Blood, 134(22), 1919-1928. https://doi.org/10.1182/
blood.2019000840

Salem, J. E., Manouchehri, A., Bretagne, M., Lebrun-Vignes, B., Groarke, J. D.,
Johnson, D. B., Yang, T., Reddy, N. M., Funck-Brentano, C., Brown, J. R,,
Roden, D. M., & Moslehi, J. J. (2019). Cardiovascular Toxicities Associated
With Ibrutinib. Journal of the American College of Cardiology, 74(13), 1667-
1678. https://doi.org/10.1016/}jacc.2019.07.056

Byrd, J. C., Hillmen, P., Ghia, P., Kater, A. P., Chanan-Khan, A., Furman, R.R.,
O'Brien, S., Yenerel, M. N, lliés, A., Kay, N., Garcia-Marco, J. A., Mato, A.,
Pinilla-Ibarz, J., Seymour, J. F., Lepretre, S., Stilgenbauer, S., Robak, T,
Rothbaum, W., lzumi, R., Hamdy, A., ... Jurczak, W. (2021). Acalabrutinib
Versus Ibrutinib in Previously Treated Chronic Lymphocytic Leukemia: Results
of the First Randomized Phase Il Trial. Journal of clinical oncology, 39(31),
3441-3452. https://doi.org/10.1200/JC0.21.01210

Brown, J.R.,Byrd, J. C., Ghia, P., Sharman, J. P., Hillmen, P., Stephens, D. M.,
Sun, C., Jurczak, W., Pagel, J. M., Ferrajoli, A., Patel, P., Tao, L., Kuptso-
va-Clarkson, N., Moslehi, J., & Furman, R. R. (2022). Cardiovascular adverse
events in patients with chronic lymphocytic leukemia receiving acalabrutinib
monotherapy: pooled analysis of 762 patients. Haematologica, 107(6), 1335-
1346. https:/doi.org/10.3324/haematol.2021.278901

Svennberg, E., Tjong, F., Goette, A., Akoum, N., Di Biase, L., Bordachar, P.,
Boriani, G., Burri, H., Conte, G., Deharo, J. C., Deneke, T., Drossart, I.,
Duncker, D., Han, J. K., Heidbuchel, H., Jais, P., de Oliviera Figueiredo, M. J.,
Linz, D., Lip, G., Malaczynska-Rajpold, K., ... Sinner, M. (2022). How to use
digital devices to detect and manage arrhythmias: an EHRA practical guide.
Europace, 24(6), 979-1005. https://doi.org/10.1093/europace/euac038
Abdel-Qadir, H., Sabrie, N., Leong, D., Pang, A., Austin, P. C., Prica, A., Nan-
thakumar, K., Calvillo-Arguelles, O., Lee, D. S., & Thavendiranathan, P. (2021).
Cardiovascular Risk Associated With Ibrutinib Use in Chronic Lymphocytic
Leukemia: A Population-Based Cohort Study. Journal of clinical oncology,
39(31), 3453-3462. https://doi.org/10.1200/JC0.21.00693

Waxman, A. J., Clasen, S., Hwang, W. T., Garfall, A., Vogl, D. T., Carver, J.,
O'Quinn, R., Cohen, A. D., Stadtmauer, E. A,, Ky, B., & Weiss, B. M. (2018).
Carfilzomib-Associated Cardiovascular Adverse Events: A Systematic Review
and Meta-analysis. JAMA oncology, 4(3), e174519. https://doi.org/10.1001/
jamaoncol.2017.4519

Siegel, D., Martin, T., Nooka, A., Harvey, R. D., Vij, R., Niesvizky, R., Bad-
ros, A. Z., Jagannath, S., McCulloch, L., Rajangam, K., & Lonial, S. (2013).
Integrated safety profile of single-agent carfilzomib: experience from 526
patients enrolled in 4 phase Il clinical studies. Haematologica, 98(11), 1753-
1761. https:/doi.org/10.3324/haematol.2013.089334

Comell,R. F., Ky, B., Weiss, B. M., Dahm, C.N., Gupta, D. K., Du, L., Carver, J.R.,
Cohen, A. D., Engelhardt, B. G., Garfall, A. L., Goodman, S. A,, Harrell, S. L.,
Kassim, A. A., Jadhav, T., Jagasia, M., Moslehi, J., O'Quinn, R., Savona, M. R,,
Slosky, D., Smith, A, .... Lenihan, D. (2019). Prospective Study of Cardiac Events
During Proteasome Inhibitor Therapy for Relapsed Multiple Myeloma. Journal
of clinical oncology, 37(22), 1946-1955. https://doi.org/10.1200/JC0O.19.00231
Fakhri, B., Fiala, M. A., Shah, N., Vij, R., & Wildes, T. M. (2020). Measuring
cardiopulmonary complications of carfilzomib treatment and associated risk
factors using the SEER-Medicare database. Cancer, 126(4), 808-813. https://
doi.org/10.1002/cncr.32601

Mancuso, S., Carlisi, M., Sarocchi, M., Napolitano, M., & Siragusa, S. (2018).
Cardio-oncology in multiple myeloma: is it time for a specific focus?. Leukemia &
lymphoma, 59(7), 1764-1766. https://doi.org/10.1080/10428194.2017.1393674
Danhof, S., Schreder, M., Rasche, L., Strifler, S., Einsele, H., & Knop, S. (2016).
‘Real-life’ experience of preapproval carfilzomib-based therapy in myeloma -
analysis of cardiac toxicity and predisposing factors. European journal of
haematology, 97(1), 25-32. https://doi.org/10.1111/ejh. 12677

Zaporozhye medical journal. Volume 24. No. 5, September — October 2022


https://doi.org/10.1001/jamainternmed.2015.1180
https://doi.org/10.1001/jamainternmed.2015.1180
https://doi.org/10.1200/JCO.2015.63.4444
https://doi.org/10.1200/JCO.2015.63.4444
https://doi.org/10.1590/s0004-27302006000200015
https://doi.org/10.1093/eurheartj/ehs181
https://doi.org/10.1093/eurheartj/ehs181
https://doi.org/10.1001/jama.2013.1363
https://doi.org/10.1161/CIRCULATIONAHA.112.100560
https://doi.org/10.1093/ehjci/jeu192
https://doi.org/10.1093/eurheartj/ehw211
https://doi.org/10.1093/eurheartj/ehw211
https://doi.org/10.1002/ejhf.1920
https://doi.org/10.1161/CIRCULATIONAHA.114.013777
https://doi.org/10.1016/j.amjcard.2015.04.064
https://doi.org/10.1016/j.amjcard.2015.04.064
https://doi.org/10.1016/S1470-2045(14)70409-7
https://doi.org/10.1016/S1470-2045(14)70409-7
https://doi.org/10.1002/ejhf.654
https://doi.org/10.1016/j.jcmg.2012.11.017
https://doi.org/10.1111/bjh.15080
https://doi.org/10.1182/blood.2019000840
https://doi.org/10.1182/blood.2019000840
https://doi.org/10.1016/j.jacc.2019.07.056
https://doi.org/10.1200/JCO.21.01210
https://doi.org/10.3324/haematol.2021.278901
https://doi.org/10.1093/europace/euac038
https://doi.org/10.1200/JCO.21.00693
https://doi.org/10.1001/jamaoncol.2017.4519
https://doi.org/10.1001/jamaoncol.2017.4519
https://doi.org/10.3324/haematol.2013.089334
https://doi.org/10.1200/JCO.19.00231
https://doi.org/10.1002/cncr.32601
https://doi.org/10.1002/cncr.32601
https://doi.org/10.1080/10428194.2017.1393674
https://doi.org/10.1111/ejh.12677

(46]

(47

(48]

[49]

(50]

(51

(52

(53]

(%4]

(591

[56]

(57]

(58]

(591

(60]

(61]

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

Gavazzoni, M., Lombardi, C. M., Vizzardi, E., Gorga, E., Sciatti, E., Rossi, L.,
Belotti, A., Rossi, G., Metra, M., & Raddino, R. (2018). Irreversible proteasome
inhibition with carfilzomib as first line therapy in patients with newly diagnosed
multiple myeloma: Early in vivo cardiovascular effects. European journal of
pharmacology, 838, 85-90. https://doi.org/10.1016/.ejphar.2018.09.014
Fradley, M. G., Groarke, J. D., Laubach, J., Alsina, M., Lenihan, D. J., Cor-
nell, R. F., Maglio, M., Shain, K. H., Richardson, P. G., & Moslehi, J. (2018).
Recurrent cardiotoxicity potentiated by the interaction of proteasome inhibitor
and immunomodulatory therapy for the treatment of multiple myeloma. British
Jjournal of haematology, 180(2), 271-275. https://doi.org/10.1111/bjh. 14970
Stewart, A. K., Rajkumar, S. V., Dimopoulos, M. A., Masszi, T., Spicka, I.,
Oriol, A., Hajek, R., Rosifiol, L., Siegel, D. S., Mihaylov, G. G., Gorano-
va-Marinova, V., Rajnics, P., Suvorov, A., Niesvizky, R., Jakubowiak, A. J.,
San-Miguel, J. ., Ludwig, H., Wang, M., Maisnar, V., Minarik, J., ... ASPIRE
Investigators (2015). Carfilzomib, lenalidomide, and dexamethasone for
relapsed multiple myeloma. The New England journal of medicine, 372(2),
142-152. https://doi.org/10.1056/NEJMoa1411321

Willis, M. S., & Patterson, C. (2013). Proteotoxicity and cardiac dysfunc-
tion--Alzheimer’s disease of the heart?. The New England journal of medicine,
368(5), 455-464. https://doi.org/10.1056/NEJMra1106180

Castel, M., Despas, F., Modesto, A., Gales, C., Honton, B., Galinier, M.,
Senard, J. M., & Pathak, A. (2013). Effets indésirables cardiaques des chimi-
othérapies [Cardiotoxicity of chemotherapies). Presse medicale, 42(1), 26-39.
https://doi.org/10.1016/}.Ipm.2012.04.014

Nesen, A. O. (2014). Khronichni neinfektsiini zakhvoriuvannia: aktsent na
komorbidnist i pidvyshchenyi kardiovasuliarnyi ryzyk [Chronic noncommuni-
cable diseases: emphasis on comorbidity and increased cardiovascular risk].
Ukrainskyi terapevtychnyi zhurnal, 2, 26-32. [in Ukrainian].

Lancellotti, P., Suter, T. M., Lépez-Femnandez, T., Galderisi, M., Lyon,A.R., Van
der Meer, P., Cohen Solal, A., Zamorano, J. L., Jerusalem, G., Moonen, M.,
Aboyans, V., Bax, J. J., & Asteggiano, R. (2019). Cardio-Oncology Services:
rationale, organization, and implementation. European heart journal, 40(22),
1756-1763. https://doi.org/10.1093/eurheartj/ehy453

Jaworski, C., Mariani, J. A., Wheeler, G., & Kaye, D. M. (2013). Cardiac com-
plications of thoracic irradiation. Journal of the American College of Cardiology,
61(23), 2319-2328. https://doi.org/10.1016/jjacc.2013.01.090

Vydyborets, S. V., Hartovska, I. R., Borysenko, Ye. O., & Maiko, O. V. Markery
endohennoi intoksykatsii ta infuziino-transfuziina terapiia khvorykh na hostri
leikozy v protsesi intensyvnoi khimioterapii [Markers of endogenous intoxica-
tion and infusion-transfusion therapy of patients with hostile leukemia during
intensive chemotherapy]. Semeinaya meditsina, (6), 111-114. [in Ukrainian].
Visseren, F., Mach, F., Smulders, Y. M., Carballo, D., Koskinas, K. C., Back, M.,
Benetos, A., Biffi, A., Boavida, J. M., Capodanno, D., Cosyns, B., Crawford, C.,
Davos, C. H., Desormais, |., Di Angelantonio, E., Franco, O. H., Halvorsen, S.,
Hobbs, F., Hollander, M., Jankowska, E. A., ... ESC Scientific Document
Group (2021). 2021 ESC Guidelines on cardiovascular disease prevention
in clinical practice. European heart journal, 42(34), 3227-3337. https://doi.
0rg/10.1093/eurheartj/ehab484

Chow, E. J., Chen, Y., Kremer, L. C., Breslow, N. E., Hudson, M. M., Arm-
strong, G. T., Border, W. L., Feijen, E. A, Green, D. M., Meacham, L. R.,
Meeske, K. A., Mulrooney, D. A., Ness, K. K., Oeffinger, K. C., Sklar, C. A,
Stovall, M., van der Pal, H. J., Weathers, R. E., Robison, L. L., & Ya-
sui, Y. (2015). Individual prediction of heart failure among childhood cancer

[62]

163]

[64]

[65]

[66]

[67]

[68]

[69]

Mitchell, J., Harrison, E., Moslehi, J., Witteles, R., Calabro, M. G., Orec-
chia, R., de Azambuja, E., Zamorano, J. L., ... ESMO Guidelines Committee.
Electronic address: clinicalguidelines@esmo.org (2020). Management of
cardiac disease in cancer patients throughout oncological treatment: ESMO
consensus recommendations. Annals of oncology, 31(2), 171-190. https:/doi.
0rg/10.1016/j.annonc.2019.10.023

Celutkieng, J., Pudil, R., Lépez-Fernandez, T., Grapsa, J., Nihoyan-
nopoulos, P., Bergler-Klein, J., Cohen-Solal, A., Farmakis, D., Tocchet-
ti, C. G., von Haehling, S., Barberis, V., Flachskampf, F. A., Ceponiené,
|., Haegler-Laube, E., Suter, T., Lapinskas, T., Prasad, S., de Boer, R. A,
Wechalekar, K., Anker, M. S, ... Lyon, A. R. (2020). Role of cardiovascular
imaging in cancer patients receiving cardiotoxic therapies: a position statement
on behalf of the Heart Failure Association (HFA), the European Association
of Cardiovascular Imaging (EACVI) and the Cardio-Oncology Council of
the European Society of Cardiology (ESC). European journal of heart failure,
22(9), 1504-1524. https://doi.org/10.1002/ejhf. 1957

Hoffmann, R., Barletta, G., von Bardeleben, S., Vanoverschelde, J. L., Kaspr-
zak, J., Greis, C., & Becher, H. (2014). Analysis of left ventricular volumes and
function: a multicenter comparison of cardiac magnetic resonance imaging,
cine ventriculography, and unenhanced and contrast-enhanced two-dimension-
al and three-dimensional echocardiography. Journal of the American Society of
Echocardiography, 27(3), 292-301. https://doi.org/10.1016/1.ech0.2013.12.005
van Kalsbeek, R. J., Mulder, R. L., Skinner, R., & Kremer, L. (2021). The Con-
cept of Cancer Survivorship and Models for Long-Term Follow-Up. Frontiers of
hormone research, 54, 1-15. https://doi.org/10.1159/000514693
Thavendiranathan, P., Negishi, T., Coté, M. A., Penicka, M., Massey, R.,
Cho, G.Y., Hristova, K., Vinereanu, D., Popescu, B.A., Izumo, M., Negishi, K.,
Marwick, T. H., & SUCCOUR Investigators (2018). Single Versus Standard
Multiview Assessment of Global Longitudinal Strain for the Diagnosis of
Cardiotoxicity During Cancer Therapy. JACC. Cardiovascular imaging, 11(8),
1109-1118. https://doi.org/10.1016/j.}cmg.2018.03.003

Oikonomou, E. K., Kokkinidis, D. G., Kampaktsis, P. N., Amir, E. A., Mar-
wick, T. H., Gupta, D., & Thavendiranathan, P. (2019). Assessment of
Prognostic Value of Left Ventricular Global Longitudinal Strain for Early
Prediction of Chemotherapy-Induced Cardiotoxicity: A Systematic Review and
Meta-analysis. JAMA cardiology, 4(10), 1007-1018. https://doi.org/10.1001/
jamacardio.2019.2952

Cheng, S., Larson, M. G., McCabe, E. L., Osypiuk, E., Lehman, B. T.,
Stanchev, P., Aragam, J., Benjamin, E. J., Solomon, S. D., & Vasan, R. S.
(2013). Reproducibility of speckle-tracking-based strain measures of left
ventricular function in a community-based study. Journal of the American
Society of Echocardiography, 26(11), 1258-1266.e2. https:/doi.org/10.1016/j.
€ch0.2013.07.002

Thavendiranathan, P., Poulin, F., Lim, K. D., Plana, J. C., Woo, A., & Mar-
wick, T. H. (2014). Use of myocardial strain imaging by echocardiography
for the early detection of cardiotoxicity in patients during and after cancer
chemotherapy: a systematic review. Journal of the American College of
Cardiology, 63(25 PtA), 2751-2768. https://doi.org/10.1016/}jacc.2014.01.073
Tsai, H. R., Gjesdal, O., Wethal, T,, Haugaa, K. H., Fossa, A., Fossa, S.D., &
Edvardsen, T. (2011). Left ventricular function assessed by two-dimensional
speckle tracking echocardiography in long-term survivors of Hodgkin's
lymphoma treated by mediastinal radiotherapy with or without anthracycline
therapy. The American journal of cardiology, 107(3), 472-477. https://doi.
0rg/10.1016/j.amjcard.2010.09.048

survivors. Journal of clinical oncology, 33(5), 394-402. https://doi.org/10.1200/
JC0.2014.56.1373

Szmit, S., Jurczak, W., Zaucha, J. M., Drozd-Sokotowska, J., Spychatowicz,
W., Joks, M., Dlugosz-Danecka, M., & Torbicki, A. (2014). Pre-existing arterial
hypertension as a risk factor for early left ventricular systolic dysfunction
following (R)-CHOP chemotherapy in patients with lymphoma. Journal of
the American Society of Hypertension : JASH, 8(11), 791-799. https://doi.
0rg/10.1016/.jash.2014.08.009

Armstrong, G. T., Oeffinger, K. C., Chen, Y., Kawashima, T., Yasui, Y., Leisen-
ring, W., Stovall, M., Chow, E. J., Sklar, C. A., Mulrooney, D. A., Mertens, A. C.,
Border, W., Durand, J. B., Robison, L. L., & Meacham, L. R. (2013). Modifiable
risk factors and major cardiac events among adult survivors of childhood can-
cer. Journal of clinical oncology, 31(29), 3673-3680. https://doi.org/10.1200/
JC0.2013.49.3205

Lancellotti, P., Nkomo, V. T., Badano, L. P., Bergler-Klein, J., Bogaert, J.,
Davin, L., Cosyns, B., Coucke, P., Dulgheru, R., Edvardsen, T., Gaemperli, O.,
Galderisi, M., Griffin, B., Heidenreich, P.A., Nieman, K., Plana, J. C., Port, S. C.,
Scherrer-Crosbie, M., Schwartz, R. G., Sebag, I. A., ... Society of Cardiovascu-
lar Computed Tomography (2013). Expert consensus for multi-modality imaging
evaluation of cardiovascular complications of radiotherapy in adults: a report
from the European Association of Cardiovascular Imaging and the American
Society of Echocardiography. European heart journal. Cardiovascular Imaging,
14(8), 721-740. https://doi.org/10.1093/ehjci/jet123

Lang, R. M., Badano, L. P., Mor-Avi, V., Afilalo, J., Armstrong, A., Emande, L.,
Flachskampf, F. A., Foster, E., Goldstein, S. A., Kuznetsova, T., Lancellotti, P.,
Muraru, D., Picard, M. H., Rietzschel, E. R., Rudski, L., Spencer, K. T,
Tsang, W., & Voigt, J. U. (2015). Recommendations for cardiac chamber
quantification by echocardiography in adults: an update from the American
Society of Echocardiography and the European Association of Cardiovascular
Imaging. Journal of the American Society of Echocardiography, 28(1), 1-39.
e14. https://doi.org/10.1016/j.ech0.2014.10.003

Curigliano, G., Lenihan, D., Fradley, M., Ganatra, S., Barac, A., Blaes, A.,
Herrmann, J., Porter, C., Lyon, A. R., Lancellotti, P., Patel, A., DeCara, J.,

[70]

[M]

[72]

73]

[74]

[79]

Mawad, W., & Friedberg, M. K. (2017). The continuing challenge of evaluating
diastolic function by echocardiography in children: developing concepts and
newer modalities. Current opinion in cardiology, 32(1), 93-100. https:/doi.
0rg/10.1097/HC0.0000000000000346

Voigt, J. U., Pedrizzetti, G., Lysyansky, P., Marwick, T. H., Houle, H., Bau-
mann, R., Pedri, S, lto, Y., Abe, Y., Metz, S., Song, J. H., Hamilton, J.,
Sengupta, P. P,, Kolias, T. J., dHooge, J., Aurigemma, G. P., Thomas, J. D.,
& Badano, L. P. (2015). Definitions for a common standard for 2D speckle
tracking echocardiography: consensus document of the EACVI/ASE/Industry
Task Force to standardize deformation imaging. European heart journal.
Cardiovascular Imaging, 16(1), 1-11. https://doi.org/10.1093/ehjciljeu184
Herrmann, J., Lenihan, D., Armenian, S., Barac, A., Blaes, A., Cardinale, D.,
Carver, J., Dent, S., Ky, B., Lyon, A. R., Lépez-Fernandez, T., Fradley, M. G.,
Ganatra, S., Curigliano, G., Mitchell, J. D., Minotti, G., Lang, N. N., Liu, J. E.,
Neilan, T. G., Nohria, A., ... Valent, P. (2022). Defining cardiovascular toxic-
ities of cancer therapies: an International Cardio-Oncology Society (IC-OS)
consensus statement. European heart journal, 43(4), 280-299. https://doi.
org/10.1093/eurheartj/lehab674

Thavendiranathan, P., Grant, A. D., Negishi, T., Plana, J. C., Popovi¢, Z. B.,
& Marwick, T. H. (2013). Reproducibility of echocardiographic techniques for
sequential assessment of left ventricular ejection fraction and volumes: appli-
cation to patients undergoing cancer chemotherapy. Journal of the American
College of Cardliology, 61(1), 77-84. https://doi.org/10.1016/j.jacc.2012.09.035
Houbois, C. P., Nolan, M., Somerset, E., Shalmon, T., Esmaeilzadeh, M.,
Lamacie, M. M., Amir, E., Brezden-Masley, C., Koch, C. A., Thevakumaran, Y.,
Yan, A. T., Marwick, T. H., Wintersperger, B. J., & Thavendiranathan, P. (2021).
Serial Cardiovascular Magnetic Resonance Strain Measurements to Iden-
tify Cardiotoxicity in Breast Cancer: Comparison With Echocardiography.
JACC. Cardiovascular imaging, 14(5), 962-974. https://doi.org/10.1016/j.
jcmg.2020.09.039

Armstrong, G. T., Plana, J. C., Zhang, N., Srivastava, D., Green, D. M.,
Ness, K. K., Daniel Donovan, F., Metzger, M. L., Arevalo, A., Durand, J. B.,

Ornsaam

ISSN 2306-4145  http://zmj.zsmu.edu.ua 623


https://doi.org/10.1016/j.ejphar.2018.09.014
https://doi.org/10.1111/bjh.14970
https://doi.org/10.1056/NEJMoa1411321
https://doi.org/10.1056/NEJMra1106180
https://doi.org/10.1016/j.lpm.2012.04.014
https://doi.org/10.1093/eurheartj/ehy453
https://doi.org/10.1016/j.jacc.2013.01.090
https://doi.org/10.1093/eurheartj/ehab484
https://doi.org/10.1093/eurheartj/ehab484
https://doi.org/10.1200/JCO.2014.56.1373
https://doi.org/10.1200/JCO.2014.56.1373
https://doi.org/10.1016/j.jash.2014.08.009
https://doi.org/10.1016/j.jash.2014.08.009
https://doi.org/10.1200/JCO.2013.49.3205
https://doi.org/10.1200/JCO.2013.49.3205
https://doi.org/10.1093/ehjci/jet123
https://doi.org/10.1016/j.echo.2014.10.003
https://doi.org/10.1016/j.annonc.2019.10.023
https://doi.org/10.1016/j.annonc.2019.10.023
https://doi.org/10.1002/ejhf.1957
https://doi.org/10.1016/j.echo.2013.12.005
https://doi.org/10.1159/000514693
https://doi.org/10.1016/j.jcmg.2018.03.003
https://doi.org/10.1001/jamacardio.2019.2952
https://doi.org/10.1001/jamacardio.2019.2952
https://doi.org/10.1016/j.echo.2013.07.002
https://doi.org/10.1016/j.echo.2013.07.002
https://doi.org/10.1016/j.jacc.2014.01.073
https://doi.org/10.1016/j.amjcard.2010.09.048
https://doi.org/10.1016/j.amjcard.2010.09.048
https://doi.org/10.1097/HCO.0000000000000346
https://doi.org/10.1097/HCO.0000000000000346
https://doi.org/10.1093/ehjci/jeu184
https://doi.org/10.1093/eurheartj/ehab674
https://doi.org/10.1093/eurheartj/ehab674
https://doi.org/10.1016/j.jacc.2012.09.035
https://doi.org/10.1016/j.jcmg.2020.09.039
https://doi.org/10.1016/j.jcmg.2020.09.039

Review

[76]

(77

(78]

[79]

(80]

(81]

821

(83]

(84]

(5]

(6]

(87]

(8]

(89]

624

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Joshi, V., Hudson, M. M., Robison, L. L., & Flamm, S. D. (2012). Screen-
ing adult survivors of childhood cancer for cardiomyopathy: comparison
of echocardiography and cardiac magnetic resonance imaging. Jour-
nal of clinical oncology, 30(23), 2876-2884. https://doi.org/10.1200/
JC0.2011.40.3584

Phillips, W. J., Johnson, C., Law, A., Turek, M., Small, A. R., Dent, S., Rud-
dy, T. D., Beanlands, R. S., Chow, B., & Small, G. R. (2019). Comparison of
Framingham risk score and chest-CT identified coronary artery calcification in
breast cancer patients to predict cardiovascular events. International journal
of cardiology, 289, 138-143. https://doi.org/10.1016/.iicard.2019.01.056
Porta-Sanchez, A., Gilbert, C., Spears, D., Amir, E., Chan, J., Nanthakumar, K.,
& Thavendiranathan, P. (2017). Incidence, Diagnosis, and Management of QT
Prolongation Induced by Cancer Therapies: A Systematic Review. Journal
of the American Heart Association, 6(12), €007724. https://doi.org/10.1161/
JAHA.117.007724

Praga, C., Beretta, G., Vigo, P. L., Lenaz, G. R, Pollini, C., Bonadonna, G.,
Canetta, R., Castellani, R., Villa, E., Gallagher, C. G., von Melchner, H.,
Hayat, M., Ribaud, P., De Wasch, G., Mattsson, W., Heinz, R., Waldner, R.,
Kolaric, K., Buehner, R., Ten Bokkel-Huyninck, W., ... Mayr, A. C. (1979).
Adriamycin cardiotoxicity: a survey of 1273 patients. Cancer treatment
reports, 63(5), 827-834.

Salem, J. E., Nguyen, L. S., Moslehi, J. J., Ederhy, S., Lebrun-Vignes, B.,
Roden, D. M., Funck-Brentano, C., & Gougis, P. (2021). Anticancer drug-in-
duced life-threatening ventricular arrhythmias: a World Health Organization
pharmacovigilance study. European heart journal, 42(38), 3915-3928. https://
doi.org/10.1093/eurheartj/ehab362

Lentz, R., Feinglass, J., Ma, S., & Akhter, N. (2019). Risk factors for the devel-
opment of atrial fibrillation on ibrutinib treatment. Leukemia & lymphoma, 60(6),
1447-1453. https://doi.org/10.1080/10428194.2018.1533129

Singla, A., Hogan, W. J., Ansell, S. M., Buadi, F. K., Dingli, D., Dispenzieri, A.,
Gastineau, D.A., Gertz, M. A., Hayman, S. R., Inwards, D. J., Johnston, P. B.,
Lacy, M. Q,, Litzow, M. R., Micallef, I. N., Porrata, L. F., & Kumar, S. K. (2013).
Incidence of supraventricular arrhythmias during autologous peripheral blood
stem cell transplantation. Biology of blood and marrow transplantation, 19(8),
1233-1237. https://doi.org/10.1016/j.bbmt.2013.05.019

Berezin, A. E. (2015). Biologicheskie markery v diagnostike, prognozirovanii
i otsenke effektivnosti terapii serdechnoi nedostatochnosti s sokhranennoi
i snizhennoi kontraktil'noi funkisiei [Biological markers in the diagnosis,
prognosis and evaluation of the effectiveness of therapy for heart failure
with preserved and reduced contractile function]. Sertseva nedostatnist, (2),
16-27. [in Russian].

Pudil, R., Mueller, C., Celutkieng, J., Henriksen, P. A., Lenihan, D., Dent, S.,
Barac, A., Stanway, S., Moslehi, J., Suter, T. M., Ky, B., Stérba, M., Cardi-
nale, D., Cohen-Solal, A., Tocchetti, C. G., Farmakis, D., Bergler-Klein, J.,
Anker, M. S., Von Haehling, S., Belenkov, Y., ... Lyon, A. R. (2020). Role of
serum biomarkers in cancer patients receiving cardiotoxic cancer therapies:
a position statement from the Cardio-Oncology Study Group of the Heart
Failure Association and the Cardio-Oncology Council of the European Society
of Cardiology. European journal of heart failure, 22(11), 1966-1983. https:/
doi.org/10.1002/ejhf.2017

Michel, L., Mincu, R. I., Mahabadi, A. A., Settelmeier, S., Al-Rashid, F.,
Rassaf, T., & Totzeck, M. (2020). Troponins and brain natriuretic peptides for
the prediction of cardiotoxicity in cancer patients: a meta-analysis. European
Jjournal of heart failure, 22(2), 350-361. https://doi.org/10.1002/ejhf. 1631
Xue, K., Gu, J. J., Zhang, Q., Liu, X., Wang, J., Li, X. Q., Luo, J., Hernan-
dez-llizaliturri, . J., Fernandez, S. F., Czuczman, M. S., Cao, J., Hong, X., &
Guo, Y. (2016). Cardiotoxicity as indicated by LVEF and troponin T sensitivity
following two anthracycline-based regimens in lymphoma: Results from a
randomized prospective clinical trial. Oncotarget, 7(22), 32519-32531. https://
doi.org/10.18632/oncotarget.8685

Mueller, C., McDonald, K., de Boer, R. A, Maisel, A., Cleland, J., Kozhu-
harov, N., Coats, A., Metra, M., Mebazaa, A., Ruschitzka, F., Lainscak, M.,
Filippatos, G., Seferovic, P. M., Meijers, W. C., Bayes-Genis, A., Mueller, T.,
Richards, M., Januzzi, J. L., Jr, & Heart Failure Association of the European
Society of Cardiology (2019). Heart Failure Association of the European
Society of Cardiology practical guidance on the use of natriuretic peptide
concentrations. European journal of heart failure, 21(6), 715-731. https:/doi.
0rg/10.1002/ejhf.1494

Pavo, N., Raderer, M., Hilsmann, M., Neuhold, S., Adlbrecht, C., Strunk, G.,
Goliasch, G., Gisslinger, H., Steger, G. G., Hejna, M., Kstler, W., Zéchbau-
er-Miiller, S., Marosi, C., Kornek, G., Auerbach, L., Schneider, S., Parschalk, B.,
Scheithauer, W., Pirker, R., Drach, J., ... Pacher, R. (2015). Cardiovascular
biomarkers in patients with cancer and their association with all-cause mortality.
Heart (British Cardiac Society), 101(23), 1874-1880. https://doi.org/10.1136/
heartjnl-2015-307848

Lopez-Sendon, J., Alvarez-Ortega, C., Zamora Aufion, P., Bufio Soto, A.,
Lyon, A. R., Farmakis, D., Cardinale, D., Canales Albendea, M., Feliu
Batlle, J., Rodriguez Rodriguez, I., Rodriguez Fraga, O., Albaladejo, A.,
Mediavilla, G., Gonzalez-Juanatey, J. R., Martinez Monzonis, A., Gémez Pri-
eto, P., Gonzalez-Costello, J., Serrano Antolin, J. M., Cadenas Chamorro, R.,
& Lopez Fernandez, T. (2020). Classification, prevalence, and outcomes of
anticancer therapy-induced cardiotoxicity: the CARDIOTOX registry. European
heart journal, 41(18), 1720-1729. https://doi.org/10.1093/eurheartj/ehaa006
Beer, L. A., Kossenkov, A. V., Liu, Q., Luning Prak, E., Domchek, S.,
Speicher, D. W., & Ky, B. (2016). Baseline Immunoglobulin E Levels as a
Marker of Doxorubicin- and Trastuzumab-Associated Cardiac Dysfunction.

Circulation research, 119(10), 1135-1144. https://doi.org/10.1161/CIRCRE-
SAHA.116.309004

[90] Cardinale, D., Colombo, A., Lamantia, G., Colombo, N., Civelli, M., De
Giacomi, G., Rubino, M., Veglia, F., Fiorentini, C., & Cipolla, C. M. (2010).
Anthracycline-induced cardiomyopathy: clinical relevance and response to
pharmacologic therapy. Journal of the American College of Cardiology, 55(3),
213-220. https://doi.org/10.1016/j.jacc.2009.03.095

[91] Lipshultz, S. E., Miller, T. L., Scully, R. E., Lipsitz, S. R., Rifai, N., Silver-
man, L. B., Colan, S. D., Neuberg, D. S., Dahlberg, S. E., Henkel, J. M.,
Asselin, B. L., Athale, U. H., Clavell, L. A., Laverdiére, C., Michon, B.,
Schorin, M. A,, & Sallan, S. E. (2012). Changes in cardiac biomarkers during
doxorubicin treatment of pediatric patients with high-risk acute lymphoblas-
tic leukemia: associations with long-term echocardiographic outcomes.
Journal of clinical oncology, 30(10), 1042-1049. https:/doi.org/10.1200/
JC0.2010.30.3404

[92] Loar, R. W., Noel, C. V., Tunuguntla, H., Colquitt, J. L., & Pignatelli, R. H.
(2018). State of the art review: Chemotherapy-induced cardiotoxicity in chil-
dren. Congenital heart disease, 13(1), 5-15. https://doi.org/10.1111/chd. 12564

[93] Vianello, E., Dozio, E., Tacchini, L., Frati, L., & Corsi Romanelli, M. M. (2019).

ST2/IL-33 signaling in cardiac fibrosis. The international journal of biochemistry

& cell biology, 116, 105619. https://doi.org/10.1016/}.biocel.2019.105619

Aula, H., Skytta, T., Tuohinen, S., Luukkaala, T., Hdmaldinen, M., Virtanen, V.,

Raatikainen, P., Moilanen, E., & Kellokumpu-Lehtinen, P. L. (2020). ST2 levels

increased and were associated with changes in left ventricular systolic function

during a three-year follow-up after adjuvant radiotherapy for breast cancer. Breast

(Edinburgh, Scotland), 49, 183-186. https://doi.org/10.1016/].breast.2019.12.001

[95] Freres, P, Bouznad, N., Servais, L., Josse, C., Wenric, S., Poncin, A., Thiry, J.,
Moonen, M., Oury, C., Lancellotti, P., Bours, V., & Jerusalem, G. (2018). Varia-
tions of circulating cardiac biomarkers during and after anthracycline-containing
chemotherapy in breast cancer patients. BMC cancer, 18(1), 102. https:/doi.
0rg/10.1186/512885-018-4015-4

[96] Huang, G., Zhai, J., Huang, X., & Zheng, D. (2018). Predictive value of soluble
ST-2 for changes of cardiac function and structure in breast cancer patients
receiving chemotherapy. Medicine, 97(38), e12447. https://doi.org/10.1097/
MD.0000000000012447

[97] Samura, B., & Panasenko, M. (2022). SST2 AS a predictor of statin treat-
ment efficacy in patients with multiple myeloma. Georgian medical news,
(326), 18-22.

[98] Del Pinto, R., & Ferri, C. (2018). Inflammation-Accelerated Senescence and
the Cardiovascular System: Mechanisms and Perspectives. International jour-
nal of molecular sciences, 19(12), 3701. https://doi.org/10.3390/jms 19123701

[99] FDA. (n.d.). 510(k) Substantial equivalence determination decision sum-
mary (No K093758). http://www.accessdata.fda.gov/cdrh_docs/reviews/
K093758.pdf

[100] Syvolap, V. D., & Lashkul, D.A. (2014). Vzaiemozviazky mizh rivnem markeriv
fibrozu ST2, halektynu-3, strukturno-funktsionalnymy parametramy livoho
shiunochka ta funktsiieiu nyrok pry khronichnii sertsevii nedostatnosti ishe-
michnoho henezu [The relationship between the level of markers of fibrosis
ST2, galectin-3, structural, functional parameters of the left ventricle and renal
function in patients with ischemic chronic heart failure]. Zaporozhye medical
journal, (5), 13-17. [in Ukrainain].

[101] Lok, D. J., Lok, S. I, Bruggink-André de la Porte, P. W., Badings, E., Lip-
sic, E., van Wijngaarden, J., de Boer, R. A., van Veldhuisen, D. J., & van der
Meer, P. (2013). Galectin-3 is an independent marker for ventricular remodeling
and mortality in patients with chronic heart failure. Clinical research in cardiol-
ogy, 102(2), 103-110. https://doi.org/10.1007/s00392-012-0500-y

[102] Meijers, W. C., Januzzi, J. L., deFilippi, C., Adourian, A. S., Shah, S. J., van
Veldhuisen, D. J., & de Boer, R. A. (2014). Elevated plasma galectin-3 is
associated with near-term rehospitalization in heart failure: a pooled analysis
of 3 clinical trials. American heart journal, 167(6), 853-60.e4. https://doi.
0rg/10.1016/.ah}.2014.02.011

[103] vander Velde, A. R., Gullestad, L., Ueland, T., Aukrust, P., Guo, Y., Adourian, A.,
Muntendam, P., van Veldhuisen, D. J., & de Boer, R. A. (2013). Prognostic
value of changes in galectin-3 levels over time in patients with heart failure:
data from CORONA and COACH. Circulation. Heart failure, 6(2), 219-226.
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000129

[104] Chen, A., Hou, W., Zhang, Y., Chen, Y., & He, B. (2015). Prognostic value of
serum galectin-3 in patients with heart failure: a meta-analysis. International
Jjournal of cardiology, 182, 168-170. https:/doi.org/10.1016/j.jicard.2014.12.137

[105] Weir, R. A., Petrie, C. J., Murphy, C. A., Clements, S., Steedman, T., Mill-
er,A.M., Mclnnes, I. B., Squire, I. B.,Ng, L. L., Dargie, H. J., & McMurray, J. J.
(2013). Galectin-3 and cardiac function in survivors of acute myocardial
infarction. Circulation. Heart failure, 6(3), 492-498. https://doi.org/10.1161/
CIRCHEARTFAILURE.112.000146

[106] Thijssen, V. L., Heusschen, R., Caers, J., & Griffioen, A. W. (2015). Galec-
tin expression in cancer diagnosis and prognosis: A systematic review.
Biochimica et biophysica acta, 1855(2), 235-247. https://doi.org/10.1016/].
bbcan.2015.03.003

[107] Felker, G. M., Fiuzat, M., Shaw, L. K., Clare, R., Whellan, D. J., Bettari, L.,
Shirolkar, S. C., Donahue, M., Kitzman, D. W., Zannad, F., Pifia, I. L., & O'Con-
nor, C. M. (2012). Galectin-3 in ambulatory patients with heart failure: results
from the HF-ACTION study. Circulation. Heart failure, 5(1), 72-78. https://doi.
0rg/10.1161/CIRCHEARTFAILURE.111.963637

o4

Zaporozhye medical journal. Volume 24. No. 5, September — October 2022


https://doi.org/10.1200/JCO.2011.40.3584
https://doi.org/10.1200/JCO.2011.40.3584
https://doi.org/10.1016/j.ijcard.2019.01.056
https://doi.org/10.1161/JAHA.117.007724
https://doi.org/10.1161/JAHA.117.007724
https://doi.org/10.1093/eurheartj/ehab362
https://doi.org/10.1093/eurheartj/ehab362
https://doi.org/10.1080/10428194.2018.1533129
https://doi.org/10.1016/j.bbmt.2013.05.019
https://doi.org/10.1002/ejhf.2017
https://doi.org/10.1002/ejhf.2017
https://doi.org/10.1002/ejhf.1631
https://doi.org/10.18632/oncotarget.8685
https://doi.org/10.18632/oncotarget.8685
https://doi.org/10.1002/ejhf.1494
https://doi.org/10.1002/ejhf.1494
https://doi.org/10.1136/heartjnl-2015-307848
https://doi.org/10.1136/heartjnl-2015-307848
https://doi.org/10.1093/eurheartj/ehaa006
https://doi.org/10.1161/CIRCRESAHA.116.309004
https://doi.org/10.1161/CIRCRESAHA.116.309004
https://doi.org/10.1016/j.jacc.2009.03.095
https://doi.org/10.1200/JCO.2010.30.3404
https://doi.org/10.1200/JCO.2010.30.3404
https://doi.org/10.1111/chd.12564
https://doi.org/10.1016/j.biocel.2019.105619
https://doi.org/10.1016/j.breast.2019.12.001
https://doi.org/10.1186/s12885-018-4015-4
https://doi.org/10.1186/s12885-018-4015-4
https://doi.org/10.1097/MD.0000000000012447
https://doi.org/10.1097/MD.0000000000012447
https://doi.org/10.3390/ijms19123701
http://www.accessdata.fda.gov/cdrh_docs/reviews/K093758.pdf
http://www.accessdata.fda.gov/cdrh_docs/reviews/K093758.pdf
https://doi.org/10.1007/s00392-012-0500-y
https://doi.org/10.1016/j.ahj.2014.02.011
https://doi.org/10.1016/j.ahj.2014.02.011
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000129
https://doi.org/10.1016/j.ijcard.2014.12.137
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000146
https://doi.org/10.1161/CIRCHEARTFAILURE.112.000146
https://doi.org/10.1016/j.bbcan.2015.03.003
https://doi.org/10.1016/j.bbcan.2015.03.003
https://doi.org/10.1161/CIRCHEARTFAILURE.111.963637
https://doi.org/10.1161/CIRCHEARTFAILURE.111.963637

	266062_Samura-et-all

	Відомості про статтю
	УДК
	DOI
	Ключові слова
	E-mail

	Вступ

	Мета роботи
	Висновки
	Конфлікт інтересів
	Відомості про авторів
	Information about authors

	Список літератури
	References


