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1. Inceprauiiiny po60Ty IpUCBSIYEHO iHTerpalii JikapcbKoro 3acoby MeTdhOopMiHy 10 CTaHAAPTHOI Heoa IOBAaHTHOI
ximiorepamnii (HAXT) paky mosiounoi 3ay03u (PM3) Ta moBegeHHs iioro Mmoan@ikauiiHOl aHTUHEOIJIACTUYHOI i
IIJISIXOM BUBYEHHS 3MiH KJIiHiKO-Mop@dooriunnx napameTpiB. Lle mocmimkKeHHsI TaKOXK BKJII0YAI0 BU3BHAUYEHHS POJIi
MOpP(OJIOriYHUX MapKePiB Ta iX 3aJ1€XKHOCTI Bifl BUKOPUCTaHHS MOAU(IKaTOpa, BUBYAJIO 3B'I30K PO3BUTKY IIOGIYHUAX
e(eKTiB Ta HEraTUBHUX SBUII, OMIIii iX JIIKyBaHHS Ta CTBOPEHHS MAaTEMATUYHOI MOZeJli, 10 JaCTh 3MOTy
IIPOTHO3YBAaTU PE3YJIbTATU TEPANIEBTUYHOTO YIIKOJKE€HHS MyXJIMHU. [lepluii eTan BKII0OYaB TEOPETUYHU aHAIi3
HAyKOBUX PO3POOOK i OLiHKY JOLIIBHOCTI BIIPOBaJpKeHHs1 MoAu(ikaTopis, a came meTdopminy. lle nependayano

AQHAJIITUYHUM MifXifg 00 BU6OPYy MOIUQiKaTOpa, OLiHKY MePCIEKTUBHOCTI BAKOHAHHS Ta KOHTPOJIIO JOCIIIKEHHS



KOMIIJIEKCHOMY aHaJli3i KiliHiKo-MOP(OJIOTiYHUX, PEHTT€HOJIOTIYHUX, J1a60PATOPHUX LOCIIKEHD Ta JIiIKYBaHHS
3aJIy4eHUX XBOpUX. [Ipyruil eTamn xapakTepusyBaBCs IPOBEIEHHSIM JIiKyBaHHS XBOPUX, SIKi OyJIi PO3NOileHi Ha TPU
Ipymny 3 pi3HUMU pPEKMMaMU 103yBaHHS MeTGOPMiHy. 37iliCHIOBAaBCS OTUKHEBUH aHali3 1ab0paTOPHUX
[TIOKa3HUKIB KPOBIi, KJIiIHIYHOI I€PEHOCUMOCTI CUCTEMHOTO IIPOTUIIYXJIMHHOTO JIIKYBaHHS Ta PE3YJIbTATIB
[IATOTICTOJIOTiYHOrO Ta iIMyHOTICTOXiMIYHOTO JocimkeHHs. TpeTiil eTan BkIo4yaB 30ip JaHUX, CTBOPEHHS 6a3u
JaHUX 010 €(PEKTUBHOCTI BIPOBAKEHHS MET(OOPMIHY O CTaHAAPTHOTO UUTOCTATUYHOTIO M€PEoNePaLlifiHOTO
JIiKyBaHHS1, CTATUCTUYHUI aHasIi3, CTBOPEHHSI MaTEMaTUYHOI MOZEJIi B TOMY YMCJIi iHTErpylour MallHHE HAaBYaHHS
Ta CTBOPEHHS AJITOPUTMY BUIAIKOBOTO JIiCy, Iy6sliKalii OTpMMaHuX pe3ysbTaTiB Ta HAMCAHHS JUCePTaLiiiHOro
pykomnucy. HaykoBa HOBU3Ha OJlepKaHUX PE3YJIbTATiB MOJISITA€ Y HACTYITHOMY: [IpoBeieHe NOCTiIKEHHS € IIEPIIAM
yKpaiHChKUM JOCJi)KEHHSM iHTerpalii B j1ikyBaHHsl PM3 meTdopMiny, Sk MopudikaTopa CTaHIAPTHUX ITPOTOKOJIB
HEO0aJI'’0BAHTHOI XiMioTepariii. Briepiie po3po6ieHo aIropuT™ 3aCTOCyBaHHS MET(HOPMIHY B HEOA/T OBAHTHIi
XiMmioTeparii paky MOJIOYHOI 3aJ1031. Briepiuie opiBHAHO TEpPANEBTUYHE YIIKOIPKEHHS IyXJIMHU Y MALi€HTIB, 10
OTPUMYBAJIM HEOA/I IOBAHTHE JIiKyBaHHS 3 MeT(POPMIHOMOM Ta Ge3. Briepiue olliHeH] HeraTUBHI KIIiHIYHI ABUIIA [TPU
KoMbiHalii ximiorepanii 3 MeTpopmiHOM. Briepiie B pyTUHHI MpaKTULli 6yJIM 3aisiHO iMyHOTiCTOXiMiuHe
BusHavyeHHs Cyclin D1 Ta aHAPOreHOBUX PELENTOPIB /1l IPOTHO3YBaHHS €(PEKTUBHOCTI HEOA/T OBAHTHOI
ximioTeparnii. Po3mupeHi HayKoBi ysIBJIEHHSI [IPO POJIb KJIiHIKO-PEHTI€HOJIOTNYHOI Ta IaToMOP(OII0TiyHOI
BiZITOBI/IEV MyXJIMH MOJIOYHOI 3371031 Ha HEOA| IOBAHTHY XiMiOTeparlito, 30KpemMa Ha MOKJIMBICTh BUKOHAHHS
OpraHos6epiraloyuux xXipyprivHux BTpy4aHb. OTpUMaHi pe3yJIbTaTi [JOBEJIU JOLINbHICTh BAKOPUCTAHHS METGOPMiHY
y HEOa/'l0BaHTHii XimioTepanii paky MOJIOYHOI 3a/1034. Briepie CTBOPEHO Ka/IbKYJISITOP afanTalii OLiHKA
TepareBTUYHOr0 YIIKOIPKeHHS MyxJuHuy 3a [.O. JIaBHUMKOBOIO [I0 3arajlbHONPUIHATOI MixKHapoAHOI Kiaacuikariii
«Residual Cancer Burden», 110 [j03BOJIsI€ CIIIBCTABJIATY PE3YJbTAaTU JIIKYBaHHS 3 JaHUMU OibIIOCTI MDKHapOOHUX
IOCigXeHb. Briepie cTBOpeHa MaTeMaTMYHa MOJIEJIb Ta MOJI€JIb MAIIMHHOIO HaBYaHHS (QJITOPUTM BUINIAIKOBOTO
Jlicy), 1O I'PYHTYIOTHCS HA MTEPBUHHUX KIIiHIKO-MOP(OJIOTIYHUX JaHUX [JIs1 IPOTHO3YBaHHS IOCSATHEHHS IOBHOI
MOpdOIOriYHOI BiAIOBIzi 3 ypaxyBaHHAM BIUIMBY MeTGOPMIHY B HEOA IOBaHTHIl XiMioTepartii paky MOJIOYHOI
3as03u. [loganpmoro po3BUTKy HabyJsa iHTerpalisi MaTEMaTUYHUX MOJI€JIEN Ta METOJiB MAlIMHHOTO HABYAHHS B
KJIIHIYHY [IPaKTHKY, IO JO3BOJISI€ 3a6€3MeYnTH 6isblll epCcoHipiKoBaHMIA MiAXiz N0 JIiKyBaHHS paKy MOJIOYHOI
3a71034. Po3mupeHi HayKOBi ySBIIEHHS [P0 MOXKJIMBOCTI JIIKYBaJIbHUX IiAXO/MIB, SIKi CIIPUSIIOTH ITOKPALEHHIO

PEe3yJIbTATIB, IKOCTI KUTTA IaLIi€HTIB, 1110 € OCHOBOI 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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