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1. Inceprauiiiny po60Ty IpUCBSIY€HO iHTerpalii JikapcbKoro 3acoby MeTdOopMiHy 10 CTaHIAPTHOI HE0a IOBAaHTHOI
ximioTtepanii (HAXT) paky MosouHoi 3an03u (PM3) Ta oBeeHHs oro Moau@ikaliiiHoi aHTMHEOIJIaCTUYHOI Aii
IIJIIXOM BMBYEHHS 3MiH KJIiHIKO-MOP(QOJIOTiYHUX NapaMeTpiB. Lle mociIskeHHs TaKOX BKJII0YaJIO BUSHAYEHHS POl
MOpQOJIOTiYHMX MapKepiB Ta ix 3aJ1€XKHOCTI Bifl BUKOpHCTaHHS Mo QiKaTopa, BUBYAJIO 3B'130K PO3BUTKY I106IYHUX
e(eKTiB Ta HETaTUBHUX SIBULL, ONLi iX JIiKyBaHHS Ta CTBOPEHHS MaTEMaTUYHOI MOJEIi, IO AACTb 3MOTY
[IPOTHO3YBATU PE3YJIbTaTU T€PANEBTUYHOIO YIIKOIPKEHHS yXJIMHU. [lepmnii eTan BKIOYaB TEOPETUYHMI aHai3
HayKOBUX PO3POOOK i OL{HKY AOLiIbHOCTI BIIpOBampKeHHs MoaudikaTopis, a came metdopminy. Lle nepenbavano
aHaJIITUYHUH NigXifg 1o Bubopy MmonudikaTopa, OLiHKY epCleKTUBHOCTI BUKOHAHHS Ta KOHTPOJIIO NOCTIIKEHHS Y
KOMIIJIEKCHOMY aHaJli3i KiliHiKo-MOP(OJIOTIYHYX, PEHTT€HOJIOTIYHUX, 1aO0OPAaTOPHUX NOCIiIKEHD Ta JIiKyBaHHS
3aJIy4eHUX XBOpuX. [Ipyruil etamn xapakTepusyBaBCs IPOBEIEHHSIM JIiKyBaHHS XBOPUX, SIKi OyJ1d PO3MOileHi Ha TPU

Ipymnu 3 pis3HUMU pe>KMMaMU [103yBaHHS MeTPOPMiHy. 37ilICHIOBAaBCSI IOTHUKHEBU aHali3 1ab0paTOPHUX



[TIOKa3HUKIB KPOBI, KJIIHIYHOI [I€PEHOCUMOCTI CUCTEMHOTO [IPOTUIIYXJIMHHOTO JIIKYBaHHS Ta PE3YJIbTATIB
[IATOTICTOJIOriYHOrO Ta iIMyHOTICTOXiMIYHOTO JocimKeHHs. TpeTiil eTan BkIo4yaB 30ip JaHUX, CTBOPEHHS 6a3u
IAHUX 11010 €(PEeKTUBHOCTI BIIPOBAI)KEHHSI MET(POPMiHY O CTaHIAPTHOTO IUTOCTAaTUYHOTO [lepeolepalifiHoro
JIiKyBaHHSI, CTATUCTUYHUI aHaJIi3, CTBOPEHHS] MaTEMAaTUYHOI MOZEJI B TOMY YMCJIi iHTErpyIOuYr MallMHHE HABYaHHS
Ta CTBOPEHHS AJITOPUTMY BUIAJKOBOTO JIiCy, Iy06liKalii OTpMMaHuX pe3ysbTaTiB Ta HAMCAHHS JUCEPTaLiiiHOro
pykonucy. HaykoBa HOBU3HA OJlep>KaHUX PE3YJIbTATIiB NOJISITA€ Y HACTYITHOMY: [IpoBeieHe NOCIiIPKEHHS € NEPLINM
YKpaiHChKUM JOCJIiJI)KEHHSM iHTerpalii B 1ikyBaHHs1 PM3 meTdopMiny, Sk MmopudikaTopa CTaHIAPTHUX ITPOTOKOJIB
HEOaJ'’0BaHTHOI XiMioTepariii. Briepiie po3po6ieHo aIropuT™ 3aCToCyBaHHs MET(HOPMIHY B HEOA/T FOBAHTHIi
ximioTeparnii paky MOJIOYHOI 3a/103U. Briepiue MopiBHAHO TE€pPaANeBTUYHE YIIKOIPKEHHS MyXJIMHU Y MAlli€HTIB, 10
OTPUMYBAJIM HEOA/I IOBAHTHE JIiKyBaHHS 3 MeT(OPMIHOMOM Ta 6e3. Briepiue olliHeH] HeraTUBHI KIIiHIYHI ABUIIA [TPU
KoMbiHalii ximioTepanii 3 MmeTpopmiHOM. Briepiie B pyTUHHIN MpaKTULi 6yJIM 3aisSIHO iMyHOTICTOXiMiYHE
BusHavyeHHs Cyclin D1 Ta aHAPOreHOBUX PELENTOPIB /1l IPOTHO3YBaHHS €(PEKTUBHOCTI HEOA/T OBAHTHOI
ximioTepanii. Po3mupeHi HayKoBi ysIBJIEHHSI [IPO POJIb KJIiHIKO-PEHTI€HOJIOTNYHOI Ta IaToMOP¢OsI0TiyHOI
BiZI[TOBiZ€¥ ITyXJIMH MOJIOYHOI 3271031 Ha Heoa,a’}oBaHTHy ximMioTeparito, 30KpemMa Ha MOXKJIMBICTb BUKOHAHHS
OpraHo36epiralouux xXipypriyHux BTpy4aHb. OTpUMaHi pe3yJIbTaT [OBEJIX JOLINbHICTh BUKOPUCTAHHS METGOPMiHY
y HeoaJl'IoBaHTHIl ximMioTepariii paky MOJIO4HOI 3aJ103U. Briepiie CTBOpeHO KaybKyJISITOp afanTallii oliHKu
TepareBTUYHOr0 YIIKOKeHHS yxJuHuU 32 [.O. JIaBHMKOBOIO [I0 3arajlbHONPUIHATOI MixKHApOAHOI Kiaacuikariii
«Residual Cancer Burden», 110 [03BOJIsI€ CIIIBCTABJIATY PE3YJIbTAaTU JIiIKYBaHHS 3 JaHUMU OibIIOCTI MDKHapOOHUX
IOCJliIpKeHb. Briepie cTBOpeHa MaTeMaTUuyHa MOZEJsb Ta MOZEJIb MAIIMHHOTO HaBYaHHS (aJITOPUTM BUIIAIKOBOTO
Jlicy), O I'PYHTYIOTHCSI HA NTEPBUHHUX KJIiHIKO-MOP(OJIOTiYHUX JaHUX 7151 IPOTHO3YBaHHS IOCSATHEHHSI IOBHOI
MOPOJIOTIYHOI BiZITIOBIIi 3 ypaxyBaHHAM BILIMBY MeThOPMIiHY B HeOa IOBaHTHIl XiMioTepariii paky MOJIOYHOI
3an03u. [loganpmoro po3BUTKy HabyJla iHTerpallis MaTeEMaTUYHUX MOZeJiell Ta METOLiB MAIMHHOTO HaBYaHHS B
KJIiHIYHY [IPaKTHUKY, IO [103BOJIsIE 3a6e3MeynTH 6i1bll repcoHidpikoBaHMi MifXif, [0 JiKyBaHHS PaKy MOJIOYHO]
3a71034. Po3mupeHi HayKOBi ySBIIEHHS [IPO MOXKJIMBOCTI JIIKYBaJIbHUX IIiIXO/MIB, SIKi CIIPUSIOTH [TOKPALEHHIO

pEe3yJIbTATIB, IKOCTI KUTTA IaLi€HTIB, 1110 € OCHOBOIO METOI0 CYy4aCHOI OHKOJIOTII.

2. The dissertation is dedicated to integrating the drug metformin into standard neoadjuvant chemotherapy
(NACT) for breast cancer (BC) and demonstrating its modifying antineoplastic action by studying changes in
clinical and morphological parameters. This research also included determining the role of morphological markers
and their dependence on the use of the modifier, studying the connection between the development of side effects
and adverse events, treatment options for these effects, and creating a mathematical model capable of predicting
therapeutic damage outcomes to the tumor. 1. The first stage included a theoretical analysis of scientific
developments and an evaluation of the feasibility of implementing modifiers, specifically metformin. This involved
an analytical approach to selecting the modifier, assessing the prospects of execution, and monitoring the study in
a comprehensive analysis of clinical-morphological, radiological, and laboratory studies and the treatment of
involved patients. 2. The second stage involved treating patients divided into three groups with different
metformin dosing regimens. Weekly analysis of blood laboratory indicators, clinical tolerability of systemic
antitumor treatment, and results of pathohistological and immunohistochemical studies were conducted. 3. The
third stage included data collection, database creation on the effectiveness of incorporating metformin into
standard preoperative cytostatic treatment, statistical analysis, mathematical model creation, including integrating
machine learning and creating a random forest algorithm, publication of obtained results, and writing the
dissertation manuscript. The scientific novelty of the obtained results lies in the following. The conducted study is
the first Ukrainian research on the integration of metformin as a modifier in standard neoadjuvant chemotherapy
protocols for breast cancer treatment. For the first time, an algorithm for the use of metformin in neoadjuvant
chemotherapy for breast cancer has been developed. For the first time, the therapeutic damage to tumors in
patients receiving neoadjuvant treatment with and without metformin has been compared. For the first time,
adverse clinical events during the combination of chemotherapy with metformin have been evaluated. For the first
time in routine practice, immunohistochemical determination of Cyclin D1 and androgen receptors was used to
predict the effectiveness of neoadjuvant chemotherapy. The scientific understanding of the role of clinical-



radiological and pathomorphological responses of breast tumors to neoadjuvant chemotherapy, particularly the
possibility of performing breast-conserving surgeries, has been expanded. The obtained results have demonstrated
the feasibility of using metformin in neoadjuvant chemotherapy for breast cancer. For the first time, a calculator
has been created to adapt the assessment of therapeutic tumor damage according to G.O. Lavnikova to the
universally accepted international classification "Residual Cancer Burden," allowing for comparison of treatment
results with data from most international studies. For the first time, a mathematical model and a machine learning
model (random forest algorithm) have been created, based on primary clinical and morphological data, to predict
the achievement of complete morphological response, considering the impact of metformin in neoadjuvant
chemotherapy for breast cancer. Integrating mathematical models and machine learning methods in clinical
practice has further developed, enabling a more personalized approach to breast cancer treatment. The scientific
understanding of therapeutic approaches that improve outcomes and the quality of life for patients has been
expanded, which is the primary goal of modern oncology. The work aimed to improve the outcomes of
personalized methods of systemic neoadjuvant treatment for breast cancer by adding response modifiers
(metformin) to therapy and identifying markers that can be used to predict and assess the quality of this therapy
through the creation of a mathematical model.
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