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KapZioTOKCUYHICTh NPOTUITYXJTUHHUX

JIIKAPCHhKUX 3aC00iB

(orsIsiz MiTepaTypH; ONMMUC KIIHIYHOIO BUTIAZKY)

Beryn. Kapaioonkomnorist (piaiie TparisieTbest TepMiH
«OHKOKap/Ii0JIOTis») — HOBITHIH MEPCTIEKTUBHUH CyOpO3/IiI
CY4aCHOI Kap1ioJorii, cheporo BUBUSHHSI SIKOTO € MEXaHi13M
BUHUKHEHHSI, J1arHOCTHKA Ta JIKYBaHHS YPaXKCHb Cep-
LIEBO-CYJIMHHOI CUCTEMH, aCOLIIHOBAHUX SIK 13 TOKCHYHUM
BIUTMBOM ITyXJIMHH, HAPUKIIAJL, TiepKaIbIieEMis 3 Bla-
CTHBHMMH JUJIs1 HEl KapiaJIbHUMH YCKJIaJHEHHSIMH 32 Ha-
SBHOCTI TOPMOHAJIBHO aKTHBHOTO PAKOBOTO IMEPEpo-
JKCHHSI TIapaTHPOLIUTIB, TaK 1 3 Y)KUBaHHSAM XiMmioTepa-
NEBTHYHMX JIiKapchkux 3aco0iB (JI3), Hanpuknaza, BU-
HUKHEHHS JWIATAIIHOT Kap/ioMionarii YHACIIIOK 3a-
CTOCyBaHHS TpacTy3ymaly. KapmiooHkomnoris ociipKye
TaKOXK CHHPOM PO3May IMyXJIHHH, IO CYIPOBOKY€Th-
csl rinepKajieMi€ero, ska, siK BiJJOMO, MOXE ITPU3BECTH JI0
MOBHOTO 3yMTUHEHHS CepIIs.

Crin 3a3HaUNTH MDKAMCHMIUTIHAPHUHN XapakTep wiel
Mpo0OIeMH, OCKITBKH Oy/Ib-SIKHI BHSIB KapIIOTOKCHYHOCTI,
acoIliOBaHOI i3 BKUBAHHIM XiMmioTepaneBTuaHux J13,
BUMarae HeraifHOTro CKJIMKaHHS KOHCHIIIyMY Kap/IioyioriB
1 OHKOJIOT1B, a TAKOXK, SIKIII0 MOXKJTUBO, CIMEHHUX JIiKapiB,
TEpaneBTiB, MeAiaTpiB, TEMATONOTIB 1 KIIIHIYHUX TOKCH-
KOJIOT1B.

Mera goctigkeHHs. 3poOHUTH OIS HAYKOBOT JIiTe-
parypu, MPUCBIYCHOT Kap [iI0TOKCUYIHOCTI TPOTUITYXJIUH-
HUX JIIKQpChKUX 3ac001B, TONATH ONKC KITIHIYHOTO BH-
MajiKy, sSIKUH JEMOHCTPY€E BaXKJIMBE 3HAYCHHS M€l
npooiemu.

Marepianu ii MmeTonu aocJigkenHsi. Bukopucrano
KOHTEHT-aHa3 1 010110CEMaHTUYHUN METO BUBUYEHHS
AKTyaJIbHUX HAayKOBUX JOCIHI/DKEHb 32 TEMOIO Kapjio-
TOKCHYHOCTI Ximiorepanesruunux JI3. [lomyk mxepen
3I1ICHEHO B HAYKOMETPHUYHHUX MEeIUUHHUX Oazax iHpop-
Mmarii PubMedNCBI, Medline, ResearchGate 3a karo4o-
BUMH CJIOBaMU: KapAi0TOKCHYHICTh, KapiOOHKOJIOT s,
aHTPaLUUKIIHIHAYKOBaHa Kapaiomionartisi, GpiOpuisiis
nepescepab, TMoMaro3 ceplis, a Takox Ha 6a3i lep:kxas-
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HOT MeIuuHOT 010ioTekn BipMeHchKoT akafgemii Mmequd-
HUX HayK. HaBeeHo onuc KIIiHIYHOTO BUITAJIKY (icTOpis
xBopoOu NeG< 12.1u:12.01.19).

Pe3ynbraTu nocaigxeHHs Ta ix ooropopenss. Qs
Jiteparypu. Binomo, o KoxHil Ipyni XiMioTepanes-
TuuHKX JI3 BIacTuBi MexaHi3Mu KapIliOTOKCHYHOCTI, SIKi
BUSIBIISIIOTHCS T11]] 4ac JTIKyBaHHS OHKOJIOTTYHMX XBOPHUX.

I3 oy Ha IMPOKE 3aCTOCYBaHHA Y KITIHIUHIH Mpak-
THIII JIOKCOPYOIIMHY, AKTITAKCEITy, TPacTy3yMaly i rep-
Ty3yMa0y, TOLUiIBHO MPOaHaIi3yBaTH MEXaHi3MHU KapAaio-
TOKCHUYHOCTI came 1ux JI3.

AHTpaIMKIIHOBA KapIIOTOKCHYHICTH 3yMOBJICHA CTH-
MYJISILIIE€F0 OKCHIATUBHOTO CTPECY, CIOHTAHHOTO BUTLHO-
PaMKAILHOTO epOKCHIHOTO okucHeHHst i (CI1OJ),
PYITYPOIO CapKoJIeMH KapliOMiOIHTIB, a TAKOX MITO-
XOH/IPiaNbHOIO TUCQYHKIIEI0, YITKOIKCHHSIM T€HOMY
KapJiOMiOIMTIB 1 IPUTHIYEHHSIM TomoizoMepaszu. s
JI3 wi€i rpynu OTbII XapaKTepHi Mi3Hi, IIBUIKO HApPO-
CTaro4i MPOsIBU, 30KpeMa, y BUIVISII aHTPALUKIIHIHTY-
KoBaHOI kapaiomionarii. OJHaK 32 HAsIBHOCTI Pi3HUX
KOMOPOIHUX ypakeHb MOKIIMBI i paHHI POSIBU Tiepe-
Ba)KHO Y BUIJISIJII TOCTPOTO KOPOHAPHOTO CUHIpOMY [8].

[HribiTopu npoTeocom, 30kpema 6opTe30Mi0 — OpiBHSI-
HO HOBa I'pyma XiMioTepaneBTHuHux JI3 npyroi diHii, SKi
NPU3HAYAIOTh Y Pa3i HAPOCTAHHS TSHKKOCTI XBOPOOH ITic-
JIs1 KOMOIHOBAHOT XiMiOTepalrtii i3 3aCTOCYBaHHSM MTPOTH-
MYXJUHHAX aHTPAIMKITHOBUX aHTUO10THKIB.

st po3ymiHHS natodi3ionoriyHuX MexaHi3MiB LIUTO-
TokcruuHOCTi JI3 1i€i rpynu nmoTpiOHO BpaxoByBaTH poOIib
MexaHi3My. YOIKBITHH — MPOTEOCOMHHI MEXaHi3M Ipo-
TETHOBOI Jierpanallii — oJMH i3 HebararboX MEXaHi3MiB
HiATpUMaHHS BHYTPILIHBOKIITHHHOTO ToMeocTasy [1].
MosKHa IPUITYCTUTH, IO BiANOBIAHA peaKiis KITITHHU Ha
nopyueHHs: 011koBO1 (YHKIIT BUHUKAE 332 TAKUM ajro-
PHUTMOM: 3IIHCHIOEThCS CIIPOOA JI0 caMoaanTaliii, ToOOTo
3a JIOIIOMOT 010 IHarepoHiB (3o0kpema, HSP70) 3anmyckaeTs-
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cs1 GOTIMHT IECTPYKTHUBHOTO OLJTKa, MICHIA pO3KpydyBaH-
HS TPETHHHOI 1 YeTBEPTUHHOI CTPYKTYp SKOTO BiTHOB-
JIOETHhCA HOTO HOpMasbHa CTPyKTypa de novo [2].

3a HeepeKTUBHOCTI paHillle 3raJaHuX MPOIIECiB 3aITy-
CKaeThCsl yOIKBITHH-TIPOTEOCOMHUI MEXaHi3M 3 iJeH-
Tr(DIKaI€0 YIIKOMKEHOTO 01JIKa, IPEICTaBICHOTO Ha
nmizocomax. Takuii MpOTETH MiAMA€ThCI ASCTPYKINi Ha
Npi0GHI MIBUIKO- 1 IETKOPO3YMHHI ()ParMEHTH 3 TTOIANTb-
IIOX0 iX eJIIMIHALIIEI0, 0 TAKOXK € aJaNTUBHUM MeXaHi3-
MOM 32 HasIBHOCTI HE(PYHKITIOHYFOUOTO OLTKA. SIKIIO 1 1meit
MEXaHI3M HEIOCTaTHIN, IS BiJHOBJICHHS KJIITHHHOI
(yHKIIIT 3aITycKaeThCs Kacka/l Kacras (30KpeMa, Kacrmasza
3), IKi CaMOAKTUBYIOTHCSI, YHACIIIIOK YOTO HACTAE aItoll-
103 [4, 5]. IHriOyBaHHs FOTO TPOIIECY MPU3BOAUTH JI0
30UTBIIIEHHS KUTBKOCTI Ae(PeKTHUX O1IIKiB 1 HAKOTIMYEHHS
THTEpPMETa0OIITIB, IO CIPUIUHIOE MIOKapAIOTUCTPO(Diro
3 MOJTANTBIITMM MTPOHEKPOTHIHUM pe3yisTaroM [ 3, 6, 7, 9].

[TomupeHicTs ceprieBoi HEAOCTATHOCTI BHACIIIOK
yxuBanHs JI3 mi€el rpynu J0CUTH HEBENNKa, IPOTE 3HAY-
HO 3pOCTa€ 3a OTHOYACHOTO NIPHU3HAYEHHS XiMioTepares-
TryanX JI3 iHIAX 1Py, 30KpeMa, aHTPAIUKIIiHIB 1 KOp-
THKOCTEpOiiB. 3a3HAYMMO TaKOX, IO OJHOYACHE
BXXUBAHHS aHTPAUKIIIHOBUX JI3 Ta iHTIO6ITOPIB IPOTEO-
COM y pa3u MOCWIIOE TOKCUKOTEHHUN B3a€MOBILIHB,
OCKIJTBKY aHTPAIUKIIIHU, K MU BXKE 3a3HA4Yajd, CTH-
mymoroTe CIIOJI i merepreHTHHUH MPOTEOTOKCUIHUI
BIUTHB, IIO SIKOIOCHh MipOIO KOPEKTYBAJIHCS 32 JOTTOMOTOI0
YOIKBITHH-TIPOTEOCOMHOTO IIJISIXY, @ TOMY HETIOCTATHICTh
OCTaHHBOTO MIPHU3BEC A0 IIE TSHKIOTO 1 MTBUIKOTUTHHHI-
II0TO YpaskeHHs KapAiOMiOIHUTIB.

PozrnsHeMo KapaiOTOKCHYHI BIIACTUBOCTI TPAaCTy3y-
Maly. Sk i1 mepTy3ymMal, BiH € MOHOKJIOHAILHUM aH-
TUTLIOM, 110 3B’s3yeThbest 3 HER2, mpurnivye #ioro ak-
TUBHICTh. KapaioTOKCHYHICTH TpacTy3ymady HE €
HECIIO/IIBaHOIO0, OCKIIBKM y MHIIEH i3 HOKayTOM I'eHa
HER?2 (y mumeit mo3uagaetbest sik ErbB2) nunsrariiina
Kap/iomionarisi BAHWKaIa CIOHTaHHO. MalyTb, y MUTIIEH
peuenTop reHa ErbB2 Gepe ydacts y miaTpuMyBaHHi
¢dbyHKI1IH KapaioMionuTiB. KpiM 115010, KapaiOMiOINTH,
BHIIUJICH] 3 MiOKapa TaKuX MUIICH, OUTBIN YyTIUBI 10
AHTPAIUKIIHOBOTO TOKCHYHOTO edekTy. Llei pakr mia-
TBEPIDKYE TCOPItO TIPO TMIIBUMICHUN TOKCUIHUHN edeKT
JIOKCOPYOIITMHY BHACITITOK TPUTTHHEHHS perapaii KT THH
i yac npurHidveHast HER2.

OT1xe, Bci xiMioTeparneBTudHi JI3, monpu ix BUCOKY
e(heKTHUBHICTB, ITPSIMO 200 OTIOCEPETKOBAHO MTPU3BOIATH
710 3arudeti Kap/IiOMiOIHUTIB, TPUYOMY, SIK CKOPOTYBaJIb-
HUX, TaK i MPoBigHUX. TakuM YMHOM, TIOTICPEIHO-TIO-
CMyTOBaHa ceplieBa M’ S30Ba TKAHWHA BTpada€e CMyTacTICTb,
TOOTO me3opranizyetbes. IlapamenbHO BimOyBaeThCS
XKHUpoBa TUCTpodis cepus (JIIMOMaTo3), MPUIOMY CIIO-
YaTKy 3a MUJIOMOIIOHNM, a IOTIM 3a JpiOHOKPAITTHHHAM
THITOM 31 3MIIEHHSIM KIITHHHOTO siipa Ha rnepudepiro i
nectabinizamiero PyHKITIOHYBaHHS JECMOCOM, YHACTIIOK
YOT0 HEPiAKO BHHUKAE CHHIPOM CIa0KOCTi CHHYCOBOTO
By3na. [1lo GinbIne, 3 BIKOM 3MEHIITY€EThCS KiTbKICTh TeH-
CMEKEpHHX KJIITUH CHHYCOBOTO By3na [4]. Uepes BinMiH-
HICTh MIXK €JIEKTPONPOBIAHICTIO )KMUPOBOI 1 M’S30BOi
TKaHWHU 1€l YWHHUK Bilirpae MpoBiHY POJIb B YTBO-
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PEHHI BOTHUII 13 ITiIBUIIICHOIO €KTOTIIYHOIO aKTUBHICTIO,
JecTabinizyodn enekTpodizionoriuny KOHCTaHTY Mio-
Kapna.

Sk BiTOMO, TIMEPITiITiIeMist € OMHIEIO 3 OCHOBHUX TTPH-
YIH BUHUKHEHHS aTepOCKIIEPO3y, X0ua i eHI0TeiabHa
TUCYHKIIIS 3 TIOAATBIIO0 IeCTa0lIi3aIlier0 MpOTPOM-
0IHOBOTO TIOTEHITIATy €HIOTEiI0, MO0 BUHUKAIOThH SK
noGiunmit epext nomiximioreparnii (I1XT), Takox 9UHATH
MpSIMUI IPOATEPOICHHUI BIUIMB.

ATepocKIIepo3 — XpOoHIUHa, 3 ITUKITIYHAM HapOCTaHHIM
TSDKKOCTI XBOP0Oa, 1110 BUHUKAE B PE3YJIBTaTI TOPYIICH-
HS1 JKHPOBOTO, BYTJIEBOTHOTO Ta OIJTKOBOTO OOMIiHY i Xa-
PaKTePU3yETHCS YPAKEHHSM IITICHOCTI CYTUHHOT CTiH-
KM apTepiil eTaCTUIHOTO 1 M’ SI30BO-€TaCTUYHOTO TUITY Y
BUTJISI/IL TIIOPA3 TSHKYOT OCepeIkoBOi 1H(IIBTparlii B iHTHMI
TR 1 O1TKIB, @ TAKOXK HAIAMIPHOIO akTHUBAaIi€eio Gidbpo-
IIATIB 13 MTOAJIBIINM PEAKTHBHUM PO3POCTAHHSIM CIIO-
nyqHO1 TKaHWHU. MopdomoriyHo0 1eTepMiHAHTOIO
aTPOCKIIEPO3HOTO TPOIIECY € aTepOCKIepo3Ha OIsIKa
— arepoMa, TOJIi AK MPOIEC YTBOPEHHsS OJSIIKK Ha3u-
BAETHCS aTEPOTCHE30M. ATEPOCKIIEpO3HA OJISIITKA, BUKIIH-
Kalo4H 3BY>KEHHSI IIPOCBITY apTepii, IPOBOKY€E HEAOCTAT-
HICTh BacKyJsipusaiii, TOOTO imemiio 3 BIACTUBOIO
OCTaHHIHM aKTHBAII€I0 PI3HIX YUHHHUKIB POCTY (30KpeMa,
iHAyKyTounii paxkrop Timokcii i hakTop pocTy CyaIMHHO-
TO HJIOTEINI0) Ta HACTYITHUM BUHUKHEHHSIM JAUCTPOdid-
HUX 1 HEKPOTUYHUX 3MiH, TPUYOMY K Yy CyIMHaX, TaK i
B OpraHax-MiIICHsIX, 30KpeMa KapIiOMiOIHTaXx.

ATepockiiepo3 — HalHOUTBIIT HaCcTHIA Pi3HOBHIT apTEPIOCKIe-
poO3y i CYITyTHHUK 0ararbox XBOpoO, 30KpemMa, iImeMiqHO1
XBOpOOHM cepIis, apTepiaibHOi TimepTens3ii, IyKpoBOTro
niabery.

IHimiarnis kackamy mpoaTeporeHHOTO MPOIECY MOYH-
HAETHCS 3 aNBTEpallii €HAO0TETII0 CY/IUH, 110 MAa€ MYJIbTH-
(hakTopiabHui TeHe3. HaliBa)XmMBinTiii MEXaHi3M — ajlb-
Tepallis eHIOTeNTII0 BHACTIIOK MOAU(IKAIll CTPYKTYpH
ninonporeini Hu3pKoi miapHOCTI (JITTHIL), Hanpukmaz,
y pe3ynsrari aktuBaii CI1OJI y ckmanai JITHIL; ymxoz-
YKEHHS TIPOBOKYETHCS BUTBHUMH paJiiKajaMH, 1110 YTBO-
PIOIOTHCS B TIPOIIECi MeTaboIIi3My a00 HaIXOISTh 330BHI.
[Mix Brumsom CITOJI y JITTHI He Tinbku MoanikyeTh-
sl CTPYKTypa JIIiiB, ajie i 1ecTabii3yeTbes CTpyKTypa
anonporeiniB. Oxucueni JINTHIL 3axomroroTbest Mmakpo-
(haramu uepes ckBeHKep-penenTopu. Lleit mexaHi3m He
PETyIIOETHCS KITBKICTIO XOJECTEpOy, K y pasi foro
HA/IXO/DKEHHS Y KIITHHHU Yepe3 crenudivni pernenTopu,
TOMY Makpo(aru mepeBaHTaXYIOTHCS XOJIECTEPOIIOM 1
TpaHC(HOPMYIOTHCS y KCAHTOMHI KITITHHH, 5K, OCIal0un
Ha BHYTPIIITHIO CTIHKY CYIHUHH, iIHPUIBTPYIOTHCS B CyOeH-
JIoTeNianbHIHN IPOCTip. Y pe3ynbTari iHimbTpariii yTBo-
PIOIOTHCS KUPOBI TUISIMH, SIK1, 3THBAIOYHCH, YTBOPIOIOTH
KHUPOBI CMY>KKH, TOOTO JUTSHKH )KOBTOTO 200 KOBTO-CipO-
TO KOJTLOPY, ITI0 HE i THOCATHCS HaJT TOBEPXHEIO IHTUMHU.
L{i cMyTH MICTATB JiMiau, sIKi BUSBISIFOTHCS TOTATBHAM
3a0apBIICHHSM CyIWHH CTICIA()ITHUME JIIIT THO-1HIUKA-
TOPHUMH OapBHUKAMH Ha KUPH, Harrpukiag cynaHom I1I.
CriogarKy KMpOBi TUISIMH 1 CMY>KKH 3’ SIBIISTFOTHCS Ha 33 THIH
CTIHIII a0PTH 1 B MICIIX BIIXOIDKEHHS 11 TUIOK, TTi3HIIIE
— Y BEJIUKHX apTepisix.
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JIKB

Onuc kainiunoro Bumaaky. Ilamientka H. A., 32
POKH, HOPMOCTEHI4YHO1 Oy/lOBH, 3 1HIEKCOM MacH Tina
20,4, 31 CBITJIO-MIIEHUIHUM 3a0apBICHHSAM MIKIPHUX
MTOKPUBIB, 13 IIOMIPHO PO3BUHEHOIO MYCKYJIATypOIO, KO-
JIMIITHS BINTEIBKA (DI3KYINBTYPH, 3 00THKEHUM CITaTKOBIM
aHaMHE30M OHKOJIOTIYHOTO XapakTepy, 3BepHylacs B
pailoHHy TONIKIIIHIKY 32 MICIIEM TPOKUBAHHS 31 CKap-
raMu Ha OiJb 1 HEBEJHMKE YIIUTPHCHHS B JUISHII JiBOT
MOJIOUHOI 3amo3u. [licist omsaay ii ckepyBaid B OHKO-
JoriuHu# BiIin TerepaHnchkoro OHKOJIOTIIHOTO IIEHTPY.
[Tig wac o6cTexenus (ciuens 2013 p.) BHSABICHO pak
JiBo1 MoouHoi 3am03u T2NOMOG2, HellfoMiHaTbHUAH
tum, Her2 / neu mo3utuBHMil 3+. Pe3ynpTaté octeo-
CITMHTHTPA(ITHOTO OOCTESIKSHHS T TBEPIVIIH BiZICYTHICTh
METaCTaTUYHOTO YpaXeHHS KICTOK. [3 omsimy Ha Mop-
(ororiyHMIA BapiaHT MyXJIMHU, HA TIEPIIOMY €TaIli KOM-
01HOBAHOTO JTIKYBaHHSI MPOBEJCHO I SITh KYPCiB MOJTIXiMiO-
teparnii B AC pexxumi (Tokcopy0irut 1 ukmodocdamin),
13 ITOIaJIBIIINM TIEPEXOIOM Ha MOTPIHHUI KOMIUIEKC (T1a-
KJIiTakces, TpacTy3ymad 1 mepry3ymad). Ilicns kypci
noJTixiMioTeparii 3AiiiCHeHO paNKaIbHy MaCTEKTOMIIO.
[TamienTka 3a3Havae, 1Mo BCi KypcH MepeHOCHIIA 31 3HAU-
HUM TIIBUIIEHHSAM apTepianbHoro TUCKy (10 160/118
MM PT. CT.). Anepriunux peakuiii ae Oyro. [licns ycmim-
HOTO KYpCY JIIKyBaHHS BAAJIOCS JOCATTH Oa)KaHOi METH,
TOMY MpU3HAa4YeHHA XiMioTepaneBTHYHUX JI3 Oyio mpu-
TTUHEHE.

[TamienTka moBepHyacs 10 HOPMAIBHOTO CIIOCO0Y
KUTTSI, OMHAK Uepe3 1-2 MicsIli moJaia BiJIyBaTH €Ili-
30IMYHIH AUCKOM(DOPT, a 3roJ1oM 1 011, y 3arpyJHIHHIH
TUTISTHIT, SIKWY BUHUKAB YHOY1 a00 BIIEHB TIi 9ac ITiIBH-
IeHoTo (hi3MYHOTO HaBaHTaKEHHS. Uepe3 301IbIIeHHs
9aCcTOTH ¥ TPUBAJIOCTI €Mi30iB TUCKOMGOPTY, IHKOIH i
001110, a TaKOX pi3Ke 3HIKEHHS Mpale3JaTHoOCTi, ma-
IIEHTKA 3BEpHYJIACs B KapAioJIOTiuHUH Bimain €peBan-
cbKkoi KimiHIgHOI JikapHi Ne 1 €/IMY imeni Mx. ['eparnmn.

OOCTeXKeHHS KapioJiora MoKa3ao:

1. Ilix wac mampmanii cepisi BEpXiBKOBHH MOIITOBX
BHU3HAYAETHCS y V MiXkpebep’i o cepeTHbOKITIOIHYIHI i
JTiHi1. AYCKyTBTaTUBHO BUCIYXOBYETHCS HEPETYIIIPHO-PE-
rynsapauid put™M, | ToH —y V Mixkpebep’i, o cepeaHbo-
KITIOUMYHIN JiHiT, Tpoxu ociadnenuid. 11 ToH — 6e3 3MiH.
[IymiB Hemae. YactoTa ceprieBux ckopodenb (UCC) 102
ya./xB, aprepiansauii TUCK (AT) 115/75 MM pt. cT.

2. i gac manpmarii JereHb roJI0COBE TPEMTIHHS CH-
METPUYHO ITPOBOANTHCS IO 0OHBA OOKH IPYTHOT KITITKH.
[lepkyTOpHO — SICHMIA JIeTeHEBHI 3BYK i3 000X OOKiB.
AyCKyJIBTaTHBHO BUCITyXOBY€ETHCS BE3UKYJISIPHE TUXaH-
Hs. Yactora auxansuux pyxis (YIP) 17/xB. Caryparis
kucHio 95,0 %.

3. i yac maspnarii adIoMiHAIBHOT UTTHKY ITaTOIOT1 1
He BusBJeHo. [ledinka He 30utbIIeHa. JIM3ypHYHIX SIBHII]
HeMmae, M’ 31 TIepeIHbO] YepeBHOT CTIHKH IHTaKTHI.

4. Ha enexrpoxkapmiorpami (EKT) 3apeectposano:

- BiICyTHICTB 3yO11s1 P;

- HasIBHICTH XBWJIb (hiOpMIIALlii (HasBHICTH TaK 3BaHUX
fine f~-wave);

- HOpMaJTbHi, aje HeperysipHi komruieken QRS;

- ae3nauny ST nenpeciro (MopyIeHHs BIHIIEBOTO KPo-
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BOOOITY B IIbOMY BUITAJIKY OyJIH iHIyKOBaHI TaxiKapi€ro,
OCKIUTBKH HE BUSBIICHO BiIXUJICHB Bl HOPMU B KOHIICH-
Tpariii BUCOKOCTIeIM(DITHIX, KapIi0CETIEKTUBHIX MapKepiB
MiOKapaiOHEKPO3y).

5. Exokapaiorpadiune (Exo-KI') nociimpkenns He 3a-
peecTpyBajo ypaXeHHs KJIAlaHiB cepllsd, 0 BKa3ye Ha
HassBHICTh HekmamanHoi DII. dpaxiris BUKUIY JTiBOTO
nuryHouka cranoBmita 60,0 %. [lokazHUKA MO3M0BKHBOT
nedopmarii i IBUAKOCTI edopmariii B Mekax HOPMH.

6. I1ix yac mposenenns panceszodaransuoi EoKI ma-
TOJIOT1i HE BUSIBJICHO, III0 Ma€ Ba)KJIMBE KITIHIYHE 3HAYCH-
HS, 13 OIVISIIY HA BUCOKHUH PU3HWK YTBOPEHHS TPOMOiB
("1epe3 BHYTPINMIHBOTIEPEACEPAHE TIOPYIICHHS PEOJIOTiT
KpOBIi) Ta iX MPUXOBaHY JIOKAJTi3allif0 B BYIIKY JIiBOTO
nepeacepAs B cuiy cienndigHoi apXiTeKTOHIKH BYIITKa
miBoro nepezacepasd. Taki TpoMOM 3HAYHO TOTIPITYIOTH
MporHo3 y xBopux i3 DI yHacmigok migBUIIEHHS pU3H-
Ky BUHUKHEHHS TOCTPOTO IMOPYIICHHS IiepedpaIbHOro
KpoBooOiry. [l 3amo0iranHg pO3BUTKY 1HCYIETIB, 30-
Kpema IeMidHuX, TAKUM XBOPUM pEKOMEH/I0BaHa iM-
TIaHTaIis oxmoaepoM Watchmen.

7. Ilix gac mpoBeaeHHs] 7000BOTO MOHITOpYyBaHHSI AT
cepenHiil mokazHuK craHoBUB 123/80 MM pT. cT. (miK
132 MM pr. cT.). DikcyBaNH MiABHUINEHY BapiabeTbHICTh
AT B HiuHMi yac. Yeepennenuit noo6osuii moxazauk YCC
JopiBHIOBaB 92 yi./XB.

8. Ii1 yac mpoBeIeHHs MarHiTOpPe30HaHCHOT ToMOTpadii
cepIs 3 TaA0JIHIEM Bi3yaTi30BaHO HASBHICTD MYJIBTH(O-
KaJIbHUX BOTHHII Ypa)keHb 3a AUCTPOGIYHIM THIIOM, 13
BJIACTHBOIO JIC30pTaHi3aIli€ro iHTpaMioKapaiaibHOI CTPO-
Mmu. IIpocBit BiHIEBUX apTepiil BIAKpUTHH. 3 METOIO
BUKITIOYEHHS MIKPOBACKYIISIPHOI CTEHOKAp/Iii MaIi€HTII
MPOBENICHO JOCIiKeHHS nepdy3ii 3 BUKOPUCTAHHIM
rajoiHidmocmieHoro crpec-MPT 3 ameHo3uHOM, OTHAK
cybenmokapaianbHUX AehekTiB mepdy3ii, yHACTITOK
BIHIICBOTO OOKpagaHHs, B JUITHKAX MiOKapaa 3 HeaJaeK-
BaTHOIO MIKPOLMPKYIIALIEI0 HE BUSBICHO.

9. Ilix gac mpoBeaeHHs €30(haroracTpoyoIeHOCKOITIi
YKOJHUX TAaTOJIOTIYHUX 3MiH He BUsABICHO. IIpoba Ha
Helicobacter pylori nerarnsHa.

10. Bipycosoriuni TecTH, 0 BKIIOYAIOTh IUTOMETa-
nosipyc, BUJI, Bipycu renaruty B i C, a Takox Bipyc mipo-
CTOTO TepIeCy Ta Bipyc reprecy 4-ro THITY, HETaTHUBHI.

Otxe, y mamieHTku miarHoctoBano PII, 1 ockiabkH
OpraHivHO]I MATOJIOT1] cepiIs He BUSABICHO, BHYTPILTHBO-
BEHHO BBEJICHO APOHETAPOH, eNeKTPOoDi3i00riuHi edek-
TH SIKOTO, 3TimHO 3 knacudikariero 1. U. Boren — B. A.
Binbsamca, xapakTepHi TS BCIX YOTHPHOX KJIACIB aHTH-
apuTMivHUX npenaparis. Ilicns BBenenns nporo JI3 maii-
e «Ha ToI» JIikBimoBaHo PIT i BiTHOBICHO CHHYCOBHI
pHUTM.

[Ticast crabimizamii cTaHy MaIieHTKH MPOBEACHO 3a-
rajJpbHUN aHaIi3 KpoBi, O10XIMIYHUHN aHATI3 KPOBI, A0-
CITIJDKeHO TToKa3HuKM TporoHiny T i I, mepencepanoro
HaTpiypeTraHoro nenTtuny, C-peakTHBHOTO MPOTETHY,
KOPTH30ITY, TOKa3HUKH JI T AHOTO, THPOITHOTO, TTapaTh-
POITHOTO 1 €EKTPOIITHOTO TTPOQiITIO, a TAKOK MOKA3HH-
KW TICUIHKOBUX TpaHcamiHa3, Bitaminy D, B12, romornu-
creiny Ta intepneinkiny (1JI)-17.
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PesynbraTi mpoBeneHOTro CKPUHIHTY TIPOIEMOHCTPY-
BaJIM 3HAYHY J1eCTa01Ti3aIlif0 TTOKa3HUKIB JIIITi IHOTO IPO-
¢uro, mpraomMy 10 ipoBeaeHHs Kypeis [IX T moxka3auku
JinigHoTOo Mpodisto OynH B MeXax HOPMHU. AHATIOTIYHO
(hbikcyBasu HE3HAYHE ITiIBUIIECHHS TOKa3HUKIB MEYiHKO-
BHX TpaHcamina3 (Tabm. 1).

Tabnuya 1

IlopiBHSAIbHA XapaKTePUCTUKA MapKepiB JiniiHoro npoginio
Y Hani€HTKH 10 N0YaTKY nojiximiorepamnii (1),
i/l Yac 3BepHeHHs y Kapaiouoriynmii Bingin (2)
i micais gikyBaHHs ajipokymaoom (3)

Marepia, Pesynbraru
HaiimenyBanHs SIKUI Hopwma,
aHawizy BHKOPHCTO- | ) 3 MMOJIB/T
BYBaJIU
XOJ'IeCTep:)J'I CHpOBaTKa 34 8.9 3.1 | 2.90-5.20
3arajibHHUN KpOBi
JITTHIL Cuposatia [ 55 | 334 | 11 | 0,00330
KpOBi
JITLJIHIL Cuposatka |51 1171 | 0,5 | 0,13-1,63
KpOBi
JIIBIL Cuposatka |y 5y | 440 | 1.1 | 1.03-1,55
KpOBi
. CupoBarka
Tpurniuepunu Kpomi 12,0 14,0 | 11,0 | 0,00-2,25
Iunexe - HOPM. | T IBUIIL.| HOPM.| PO3paxyHOK
aTEepPOIeHHOCTI PM. |TUIBHILL HOPM. | PO3PAXYHO

I3 oy Ha HasBHICTH TimepmimigeMii i 3HIKEHHS
TOJICPAHTHOCTI 10 (PI3MIHOTO HABAaHTAKEHHSI, IIPOBEIC-
HO TREADMILL TtecT, pe3ynbTaT SIKOro BUSBUBCS HETa-
THBHUM.

3araJlbHAM aHalli3 cedi: KOJIp COJIOM STHHH, THTOMAa
Bara 1016, mporeinypii, TI0K03ypii 1 IIITHAPYpii HEMaE,
pH cedi — 6,8. PeHTreHONOTIYHE MTOCTIKEHHS OpIraHiB
TPYAHOT KIIITKU: JIETEHEeBi MO 3BHYAHOI MPO30POCTI,
JIETCHEBUI MaTFOHOK WiTKWH, BOTHHUITEBI Ta iH(IIBTpa-
THBHI 3MiHHM B JIET€HAX HE BU3HA4aIOThCA. CHHYCH Billb-
Hi. 3MIIIEHHSI OPTaHiB CEPEIOCTIHHA HEMAE, TIHb CEePIlT
6e3 3MmiH. KicTKOBI CTpYKTypH 1 M’SIKi TKAaHWHU 0€3 BU-
JTMMOI TIaTOJIOT].

[Tig wac ynpTpa3ByKOBOTO JOCIiIKEHHS OpTaHiB de-
PEBHOI MOPOYKHUHHU 1 3a04€PEBUHHOTO TIPOCTOPY BUSBIICHI
TuQy3Hi, HE3HAYHI JTMOAUCTPOQivHI 3MIHHA ITiILTYHKO-
BOI 3aJ1031.

Taxum anHOM, aHANI3 JAHUX aHAMHE3Y 1 Pe3yNbTaTiB
(i3uKanpHUX, 7a00paTOPHUX Ta IHCTPYMEHTAIBHUX J0-
CJTiJKEHB J]a€ 3MOTY OILIIHUTH CTaH MAIliEHTKU 32 TAKUMHU
mxanamu: 1) I1I pynkmionansamii kitac HRA (BupakeHi
CHUMIITOMH, HOPMaJIbHA TMIOBCAKACHHA aKTUBHICTh YTPYII-
Hera); 2) CHA2DS-VASc nkara = 2 6aim (TinepIIirmiaemis,
Al B anHamHe31, TOKa3HUKU TEMOCTa3y B MeKaxX HOPMH,
MoTpedr B 3aCTOCYBaHHI aHTHATPETAHTIB HEMAE).

[Ticst 06cTeKeHHS XBOPil MMPU3HAYEHO TiTIOMIITiIeMid-
HUH Tpenapar i3 Ipynu CTaTWHIB — I/ 1H €Kil mpera-
pary amipokymad (Praluent®) no3oro 75,0 mr 1 pa3 Ha
14 muiB, iHTpaMioKapmiaTbHUH ITUTOTPOTEKTOP, MEM-
OpanocTabinizarop TpumetasuauH (Preductal MR®)
no3oto 35,0 mr 1 pa3 Ha 100y, TEaTONPOTEKTOP aje-
meTioHiH (Heptral®) mo3oro 400,0 mr nBidi Ha 100y, He-
KapIiOoCeNIeKTUBHIM B-ampeHo0mokaTop coraion (Sotalex®)
no3oto 80,0 mr ABivi Ha 100y per 0s, a TAKOXK MTPOBEICHO
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10-gennnii xontepiBcbkuii MoHITOpHHT EVENT, sixunit
MIPAIIOE B OHJIAMH- PEXKHIMI.

Uepe3s Tpu JHI i1 9ac BKUBAHHS 3-aapeHoOI0KaTOpa
1 IpOBEICHHS OHJIAH-MOHITOPUHTY 3apeeCTPOBAHO T1a-
poxcuzM @II, a ToMy 103y COTaNOIy 301UTHIIHIIN BIBIYI,
M0 CIIPHUSITIIMBO MTO3HAYMIIOCS Ha eJeKTPodi3ionoriuHii
npoBigHOCTI. Ha mocTwii 1eHb 3HOBY 3apeecTpOBaHO
criiikuii mapoxcnsMm DI, i marmieHTKy MmepeBesu B KapIio-
moriuamid Bimmin. Ilix gac po3nuTyBaHHS 3’sCyBaOCS,
10 TAIliEHTKA BifuyBajia CIIOHTAHHUN TUCKOMOPT i
0i1p 3a TPYAHMHOIO, cTpax (IO TPUBAIO MPHUOIU3ZHO
TIiBTOPH TOJIMHM ), TPUYIOMY Bif[3Ha9aja Mo1iOHICTH 00JI0
3 TAKUM JI0 TTOYaTKy BXXKMBAHHA aHTHAPUTMIYHOTO TIpe-
napaty. Enexrpokapaiorpadiyai Kputepii rocTporo ko-
poHapHOTO CHHApPOMY BiacyTHi. [loka3HUK TpomoHIHY
OyB y HOpMi. Exokapmiorpadiganx o3Hak rocTporo Ko-
POHApPHOTO CHHAPOMY 1 3amajbHUX XBOpOO cepus He
BusiBiieHO. Dapmakoorigaa nmpobda 3 HITPOTTIIIEPUHOM
HeraruBHa. [IOBTOpHMI CKpUHIHT MapKepiB JiMiAHOTO
mpo¢inro OyB y MeXax HOPMH.

3 METOI0 MIBHJIKOTO BiTHOBJIEHHS CHHYCOBOTO PUTMY
31CHEHO TIPEMEMKAIIII0 aHTHAPUTMIYHAM TIperapaToM
TpeThoro kiacy ioytmiimom (Corvert®) mist 3HIKESHHS
nopory aediOpuIIAILii, 3 MOJANBIINM POBEACHHIM TPaH-
CTOpaKaibHOI Kap/ioBepcii, BAKOHAHOI 32 JOMTOMOTOI0
nBoda3Hux 30BHIMHIX Aediopuaropis. Ilicns miei mpo-
1eypH puT™ BiHOBHBCS. [ IpoBeaeHo moBTopHe mocmia-
KEHHSI, sIKe He BUSBUIIO KOAHUX KIIHIYHO 3HAYYIINX
3MmiH. [licis mpoBeieHHs eNeKTPUIHOI KapioBepcii ma-
MIEATI TPU3HAYIIN aHTHAPUTMUYHHN MTperapar amio-
napoH (Cordarone®), mpoTe depe3 HOro TOKCHIHICTh
PEKOMEHIOBAHO TIAHOBE TPOBEACHHS Pai0od4acTOTHOI
abmaii. /I KOHTPOJIIO CHHYCOBOTO PUTMY IaIli€HTIII
mwoTwkHs pooru EKI B paiionHii nomikimiHiii 3a MicieM
TIPO’KMBAHHS; )KOAHUX TIOPYIIEHb PUTMY Ta ITPOBITHOCTI
HE 3apEECTPOBAHO.

Uepes MicsITp, 1111 9ac TUIAHOBOTO BI3UTY JT0 KapIioiora,
TIAITI€HTKA TTOCKAP)KMIIAcs Ha 3HMKEHHS TIaM’sIT1, 3TpyOiH-
HS TOJIOCY, COHJIMBICTB YZI€Hb, JIAMKICTh HIT'TiB, TIOPY-
IICHHA MEHCTPYAITBHOTO ITUKJITY 1 3HIKSHHS Tparie3/iar-
HoCTi. I[1i 9ac omisiy BUSBIICHO IMTACTO3HICTH, 3BYKECHHS
OYHUX IIUTHAH 1 CKYTICTh PyXiB, MyabC 52 ya./xB. 3amigo-
3pEHO TIMOTHPO3 1 MPOBEACHO MOCTIHKECHHS (YHKITIT
MIUTOITOIIOHOT 3aJT03H, IO TTATBEPIIIIO TTIependaTyBaHmi
niaraos. [amienTii npu3Hagmwmy L-tupokcud 103010 25,0
MKT/00y BIIPOOBXK ITBOX MICAIIB, MICIS YOTO, ITICIIS
TTOBTOPHOTO CKPUHIHTY, 3a(iKCOBAaHO HOpMAJTi3aIlito Map-
KepiB THPOITHOTO cTarycy (Tadm. 2).

3menmenns Bmicty T, 1T, 1 30iumbmenns smicty TTT
CBITYUTH PO HASIBHICTH TIMOTHPO3Y. | IMOTHPO3 y O~
My BHIIAJIKy € MOOIYHUM epeKTOM amiofapoHy, TOOTO
MPOSIBOM TOKCHYHOCTI (STPOTeHHMIA TimoTHpo3). I'ino-
THPO3 MaHi(ecTyBaB, HE3BAKAIOYH HA TE IO /1032 aMio-
napony cranosuia 200,0 mr/mo0y 3 mepepBoIo y BUXIiA-
HI aHI.

Taxum ynHOM, Yepe3 moOiuHi eexTH, MarieHTKa mo-
ronuiacs Ha TpoBeAcHHs abiimii. [1ix gac mpoBemeHHs
KapTUHTY €KTOIYHEe BOTHHUINE Micro-re-entry OyIo igeH-
TudiKOBaHe B OceperKy crista terminalis. Karerepna a6ns-
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11ist MPOMIIIIA YCTIIIITHO, TIAIi€HTIT TPU3HAYEHO BXKUBAHHS
[-0mokaropa coTajoIy BIPOMOBXK IT SITH MICSIIIB i3 ITO-
CTYIIOBUM 3MEHIIECHHSIM 103H. [licist abmsrii moBTOpHO
MIPOBENICHO MOCTIHKCHHS MOKAa3HUKIB JIITIIOTpaMu, Ha
SKIH yci MapKepH aTeporenesy Oy B MeKaxX HOPMHU.

Tabnuys 2
IlopiBHsIBHA XapaKTepUCTHKA MapKepiB THPOIAHOIO
npogiio 10, Mg Yac BXKUBAHHA aMioJapoHYy
i micas BxkuBaHHA L-THpOKCHHY

Marepiau,

. . Pesynbratu
HaI/IMeHyBaHHSI SAKUN
. Hopma
aHasy BUKOPUCTO- 1 ) 3

ByBaJIH

T, Cuposatia | 5 ¢ | 09 | 2,6 [1,3-3,1 nmol/L
KpOB1

T, CHpOBaTKa 132.0] 593 [121.0 66,0—-181,0
KpOBI nmol/L

TTr CPIpOBat[Ka 044 | 48 1.0 0,27-4.,20
KpOBI plU/ml

Tupor106yin C“Ifr‘)’(‘::im 51,0 | 63,6 | 54,0 |3,5-77,0 ng/ml

anti-TPO Cuposatia | 15 o | 446 | 11,7] <34,0 TU/mI
KpOBI

anti-TG Cuposatka | 15 4| 515 [ 22,1 | <115,0 TU/MmI
KpOBI1

CRP Cuposatka | ¢ | 55 [ 55| <50meL
KpOBI

BucnHoBOK . . ..

comorpadicta JudysHe 301IbLICHHS IIUTONOIOHOT 321031

Bix MoMeHTy mpoBeacHHS abnAmii i goremnep ma-
[I€HTKA JABIYl Ha PIK MPOXOJUTH CKPHHIHTOBI 00CTe-
JKEHHSI, B PE3YJIbTaTl SKUX PEECTPYEThCS 30epeKeHHH
cuHycoBUit puTM. Ilicis npUNUHEHHS B)KUBAHHS CTa-
THHIB MOKa3HUK XOJIECTEpUHY CcTaOlIbHUHN, Y MexKax
pedeperTHUX 3HaYeHb. KOHTPOJIb KOHIIEHTpAIlil X0-

JecTepuHy rnepeadadyaB AOTPUMAHHS MPaBUIBHOTO
XapdyBaHHS, 3J0POBOTO CIIOCOOY JKUTTS, BKUBAHHS
HaTypaJdbHUX BiTaMmiHiB Ipynu B, Toxodepony ta
Omega-3.

TaxuM 4MHOM, MMaMi€HTI MocTaBieHo aiarao3: C50.9
3JIOSIKICHUN YTBIp JIIBOI MOJIOUHOI 3aJI03W HEYTOYHECHOI
yacTHHHU (HiarHo3 oHkojora), 148 stporenna @I, EO3
ATPOTeHHMH TinoTHpo3 i E78 siTporenna rinepAancimmiaeMist.

YV upomy Bumaaxy PI1 i rimeprimizemis po3nisgaroTb-
csl K yCKJIaJHEHHS TPOTUITYXJIMHHOI Kypallii, OCKITbKH
JI0 TIOYATKy KypCy JIKyBaHHS KOMITJIEKCHE KITIHIYHO-JTa-
OopaTopHe Ta IHCTPYMEHTAIbHE OOCTEKCHHSI HE BUSBHU-
JI0 O3HAK Ypa)keHHS CePIIs 1 TOPYIIeHB JiITiTHOTO OOMiHY.
J11s1 BUKITEIOUEHHS OO TSKEHOI CTIaIKOBOCTI OyITH 00CTEKeH1
KPOBHI pOJINYi MAIliEHTKH, HIKOMY 3 HUX TIOPYIIEHb PUT-
My CepIls Ta TUcCiniaemii He aiaraoctoBano. Tooto OI1
1 TIMepimiAeMis € IPOSBOM Kap/ii0TOKCUYHOCTI (SITPOTeHii),
10 € aKTyaJTbHOIO0 METUKO-COITIaIbHOIO TTPOOTIEMOT0, HaTl
SIKOTO TIPAITIOIOThH MPOBIMHI CBITOBI HAYKOBO-IOCHTiTHI
HEHTPH.

1106 3amo6irTé KapAioNoTiYHUM ypakKeHHSM, Meper]
MIPU3HAYEHHIM CrienMi9HUX TPOTHITYXJIMHHNX JI3 pexo-
MEH/IOBaHO CKOPHUT'YBATH BC1 MO (IKOBaHI YMHHUKH PH-
3HKY CEPIIEBO-CYMHHNX XBOP0O. PekoMeHmoBaHO I1ij] 9ac
TIPOBEICHHS XiMiOTeparlii 3aCTOCOBYBaTH aHTHOKCHIAHTH
(KypKyMiH, pecBepaTpoi), IUTOIIPOTEKTOPH (TPUMETa3N-
JIVH, MEIIOH1yM), a iHKomH iHTi0iTopu AI1D (Iepunmonpm,
EHaJIaNPI, JTI3UHOIIPHJ ), CTATUHHM (aTOPBAcTaTHH), a Ta-
KOX - 1 B-aIpeHOOI0KATOPH KaPBEIHIIOITY.

BuchoBok. XiMioTeparist € MOTEHIIHHAM YHHHUKOM
PU3UKY CEpPIIEBO-CYTUHHUX XBOPOO, IHITTIAIIIS SIKUX MOYKE
MarH SIK TOCTPHi (TOCTpHUi KOPOHAPHUI CHHIIPOM), TaK i
BIATEpMiHOBAHWI (AMIIATAIIIITHA KapIIOMIOTIATis ) XapakKTep.
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KapaiorokcMyHicTh NPOTHIYXJIMHHUX JIIKAPCHKHUX 32C00IB
(oruisig JriTeparypu; ONMUC KJIAIHIYHOTO BUIIA/IKY)

A. A. ABarimsn, JI. I. MkpTusin

Beryn. KapaiooHkosorist (OHKOKap1ioJorist) — HOBITHIH MEPCIEeKTUBHUN MKAUCIUILTIHAPHNAHN MAPO3III cydac-
HOT Kap/ioJiorii, cheporo BUBUEHHS SKOIO € MEXaHi3MHU BUHUKHEHHS, J1arHOCTHKA Ta JIIKyBaHHs YpaKeHb Ceplie-
BO-CYIMHHOT CHCTEMH, aCOI[IHOBaHUX SIK 13 TOKCHYHUM BILTMBOM ITyXJIMHH, TaK 1 3 3aCTOCYBaHHSIM XiMiOTepamneB-
TUYHUX JIIKapChKuX 3ac00iB (JI3), a Takok CHHAPOM po3Maly MyXJIHHH, SIKU PU3BOJMTH JI0 TilepKallieMii, 1o, K
BiJIOMO, MOKE CTaTH MPUYUHOIO aCHUCTOJII.

Meta. 3poOuTH OIJIsIIT HAYKOBOI JIITEpaTypH, MPUCBIYEHOI KapIIOTOKCHYHOCTI  TPOTHUITYXJIMHHUX JIKApChKUX
3ac00iB, MOJATH OMHKC KITIHIYHOTO BUTIAJIKY, SIKUH JIEMOHCTPYE BaXKJIMBE 3HAYCHHSI 111€1 IPOOIEMH.

Marepiaju ii MmeTonu. BUKopucTaHo KOHTEHT-aHalli3, METO/I CHCTEMHOTO Ta TIOPIiBHSUIBHOTO aHai3y, 6i0mioce-
MaHTUYHHI METOJ] BABYCHHSI aKTYaJIbHUX HAYKOBHX JOCIIKEHB 32 TEMOIO KapJiOTOKCHYHOCTI XiMiOTeparieBTUIHUX
JI3. Tomryk pKepen 3aiCHEHO B HAyKOMETPUYHHUX MequIHUX Oa3ax iHpopmartii PubMedNCBI, Medline, ResearchGate
3a KITFOUOBHMHU CJIOBAMH KapIi0TOKCHYHICTh, KapA10OHKOJIOT1sI, aHTPAIMKIIIHIHlyKOBaHa KapiomMionarisi, hiopus-
1ist Iepeicepb, JIIMoMaTo3 cepllsd, a Takoxk Ha 6a3i Jlep:kaBHoi MennuHOi 0i0mioTexkn BipMeHchbKoT akanemii me-
IuHUX HayK. Onucano KIiHIYHUE BUNagok (icTopis xBopoou NeQ< 12.1u:12.01.19).

PesyabraTu. Cepen ximiorepaneBruyaux JI3, i3 BIACTUBUMHU MEXaHi3MaMH KapAiOTOKCUYHOCTI, y KIIIHIYHIN
MPaKTHUIIl IIMPOKO 3aCTOCOBYIOTHCS JIOKCOPYOIIMH, MaKIiTakcenl, Tpacty3ymald 1 neprysymad. KapaioTrokcnunmii
edext uux JI3 € pe3ynbTatoM BIUIUBY OKCHIATHBHOTO CTPECY — IMOPYIICHHS 0aJaHCy B CUCTEMi MPOOKCHIAHTIB —
AHTUOKCH/IAHTIB, 301IbIICHHS THTPaMiOKapAiaJIbHOTO BMICTY KaJIbIiF0 (KaJbILIEBUN CTPEC), IO MPU3BOIUTH 10
Mop(hoyHKIIIOHAIBHOT iecTadiizanii Miokap/a.

106 3amo0irTi KapIioJoriuHUM YpaXXeHHSIM, Tepe MPU3HaYeHHIM crieludiyHux npoTunyxiauHaux JI3 peko-
MEHJIOBAaHO CKOPHUTYBaTH BCi MoAM(iKOBaHI YNHHUKU PU3UKY CEepIeBO-CyAMHHHX XBopoO. Ilij yac mpoBeneHHs
xiMioTeparii peKOMEHI0BaHO 3aCTOCOBYBAaTH aHTHOKCUIAHTH (KYPKYMIH, PECBEpaTpOI), IUTONPOTEKTOPH (TpUMe-
Ta3uMH, MEJIIOHIYM), & IHKOJIM — IHT10ITOPH aHI10TeH3MHIICPETBOPIOBAIILHOTO (hepMEHTY (TIEPUHIOIPHII, CHATATIPHUII,
J3UHONPHIT), CTATUHH (aTOPBACTATHH), & TAKOXK 0- 1 f-aJpeHOOI0KATOPH KapBEIUIIONY.

VY KJIiHIYHOMY BHUITaAKY OIMCAHO MPOSB TaK 3BaHOT Mi3HBOT KAPAI0TOKCUYHOCTI y BUIIIsLAL QiOpHIIsiii mepencepisb
y XBOPOT Ha pak JIiBOI MOJIOYHOI 3aJI03H, sSIKa OTPUMYyBaJIa MOJIIXiMIOTEpaIito 3 BUKOPUCTAHHIM JIOKCOPYOilHHY,
nukiaodocdamiay, makimiTakcesny, TpacTy3ymaoy, nepry3ymaoy.

BucHoBok. 3acTocyBaHHsI TIOTiXiMIOTepartii € CyTTEBMM YMHHUKOM PU3MKY BUHUKHEHHS i HAPOCTaHHSI TSHKKOCTI cep-
LIEBO-CYJMHHUX XBOPOO SIK TOCTPOTO (TOCTPHiA KOPOHAPHUI CHHAPOM ), TaK 1 BiITEpPMIHOBAHOTO (IMIATALIITHA Kap/[ioMio-
Tarist) XapakTepy, a ToMy oTpedye 0COOIMBOI yBAry JIKapiB Ta BUKOPUCTAHHS BiJIMOBIHUX ITPEBEHTUBHUX 3aXO0/IiB.

Kiro4oBi ciioBa: KapioTOKCHYHICTB, KapliOOHKOMOTis1, piOpritsList mepeacepib, KOMOPOiIHICTb.

Cardiotoxicity of Chemotherapeutic Drugs
(Literature Review and Clinical Case Description)

Ashot A. Avagimyan, Lusine G. Mkrtchyan

Introduction. Oncological diseases are currently one of the leading causes of death due to the cardiovascular
diseases. At the same time, modern antitumor therapy, including chemotherapy, radiation therapy, targeted therapy,
allows life-saving and social adaptation of the cancer patients for decades. However, the use of anticancer therapy
is limited due to their side effects. In some cases, severe cardiotoxic effects and complications (coronary heart di-
sease, microvascular angina, systolic or diastolic myocardial dysfunction/cardiomyopathy, chronic heart failure,
arterial or pulmonary hypertension, strokes, pericarditis, arrhythmias, thromboembolism of the pulmonary artery,
etc.), can extremely adversely affect the prognosis of these patients.

That is why, in recent years, cardiooncology has increasingly been the focus of attention of the scientists, however,
many aspects of this important interdisciplinary problem are still poorly studied. Obviously, the successful treatment
of the cancer patients requires the collaboration of cardiologists, oncologists, chemotherapists, radiation therapists
and specialists in the field of imaging technologies. However, in our country, there is still no coordination of scien-
tific research in this area, as a result, there are no multifaceted studies, manuals and recommendations, scientific and
practical programs for the prevention, diagnosis and treatment of various manifestations of cardiotoxicity. The
degree of involvement in the therapeutic and diagnostic process and the level of interaction between representatives
of the corresponding disciplines have not been determined yet.
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The aim of study. To review the world literature on the cardiotoxicity of anticancer drugs and provide a descrip-
tion of the clinical case that demonstrates the importance of this problem.

Materials and methods. We used content analysis, a method of system and comparative analysis, a bibliosemantic
method for studying relevant scientific research on the topic of cardiotoxicity of chemotherapeutic drugs. The data was
searched in scientometric medical information databases PubMed, NCBI, Medline, ResearchGate for the key words: car-
diotoxicity, cardiooncology, anthracycline cardiomyopathy, atrial fibrillation, cardiac lipomatosis, as well as on the basis of
the State Medical Library of Academy of Medical Sciences of Armenia. At the end of the article, the clinical case is described.

Results. Among the all chemotherapeutic drugs with the inherent mechanisms of cardiotoxicity, which are widely
used in clinical practice, are doxorubicin, paclitaxel, trastuzumab and pertuzumab. To date, the most studied field is the
cardiotoxicity of anthracycline drugs. Anthracyclines are highly effective in the treatment of solid tumors and malignant
diseases of the blood system, but due to their expressed side effects on the heart, failure to use them can negatively affect
the prognosis. On the other hand, anthracyclines can irreversibly damage the heart, which, in turn, also influences the
prognosis. For example, doxorubicin is associated with the occurrence of congestive heart failure in 5.0 % of cases,
when a cumulative lifespan dose of 400.0 mg/m? is reached, and the higher doses lead to the exponential increase in risk,
up to 48.0 % at 700.0 mg/m> However, the susceptibility to anthracyclines in patients is very different. While many
people tolerate their standard dose without any long-term complications, drug-induced cardiac toxicity in some patients
may occur after the first dose. The most common pathophysiological mechanism of anthracycline cardiotoxicity is de-
scribed by the oxidative stress hypothesis, which implies that the generation of reactive oxygen species and lipid pero-
xidation of the cell membrane damages cardiomyocytes. It is assumed that there are also other mechanisms that play a
definite role in the process. Cardiotoxicity of anthracyclines can be acute, early or late. Acute cardiotoxicity is manifest-
ed mainly by the development of supraventricular arrhythmia, transient left ventricular dysfunction and electrocardio-
graphic changes. It develops in less than 1.0 % of patients immediately after the drug infusion and is usually reversible.
However, acute cardiac dysfunction may also reflect the damage of myocytes, which may ultimately develop into early
or late cardiotoxicity. There is no proven tactic to determine reversibility of the heart dysfunction or its progressive
being; however, an increase in cardiac biomarkers may indicate a risk for patients with long-term cardiotoxicity.

Other standard chemotherapy drugs that can cause myocardial dysfunction and heart failure are cyclophosphamide, cispla-
tin, ifosfamide, and taxanes (docetaxel). Cyclophosphamide cardiotoxicity is relatively rare and is primarily observed in the
patients receiving large doses (>140.0 mg/kg) prior to the bone marrow transplantation. Heart failure usually occurs within a
few days after the drug administration, and the risk factors include total bolus dose, old age, combination therapy with other
antitumor agents and the mediastinal radiation. Some alkylating agents similar to cyclophosphamide, such as cisplatin and
ifosfamide, occasionally cause heart failure due to several pathological effects, including myocardial ischemia. Additionally,
chemotherapy with platinum preparations requires the administration of large intravenous volumes to avoid platinum toxicity.
Namely, it is the volume overload in already existing myocardial affection (rather than direct toxicity) that often leads to a
debut or recurrent episode of heart failure. Docetaxel, a drug often used in the breast cancer treatment, in combination with
other anthracyclines, cyclophosphamide, or trastuzumab, has also been shown to increase the likelihood of heart failure; how-
ever, the contribution of individual drugs to the regimens involving several drugs is often difficult to assess.

Some reports suggested that taxanes may be safer for the patients with existing left ventricular dysfunction who
should avoid anthracyclines, but the absolute risks of cardiotoxicity of taxanes are still unknown. However, there are
serious disputes regarding the patients with breast cancer, for whom the real advantage of using anthracyclines instead
of taxanes is not as obvious as in the case of treatment of lymphoma or sarcoma. The risk/benefit assessment should
include both the risk factors for individual patients and the potential efficacy based on the characteristics of the tumor.

In order to prevent the cardiological complications, it is recommended to correct all modified risk factors for
cardiovascular diseases before prescribing specific antitumor drugs. When conducting chemotherapy, it is recom-
mended to use antioxidants (curcumin, resveratrol), cytoprotectors (trimetazidine, meldonium), and sometimes
inhibitors of the angiotensin-converting enzyme (perindopril, enalapril, lisinopril), statins (atorvastatin), and also
a- and B-adrenoblocker carvedilol. In the desribed clinical case, the manifestation of the so-called late cardiotoxicity
in the form of atrial fibrillation in a patient with left breast cancer who received polychemotherapy using doxoru-
bicin, cyclophosphamide, paclitaxel, trastuzumab, pertuzumab is depicted.

Conclusions. Chemotherapy is a potential risk factor for the cardiovascular diseases development, inatiation of
which can have or acute (acute coronary syndrome) or delayed (dilated cardiomyopathy) character.

Keywords: cardiotoxicity, cardiooncology, atrial fibrillation, comorbidity.
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