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Pedepar:

1. Y puceprauii BUpilleHO aKTyasbHE 3aBaHHA 6i0JIOTii - NifBUIIEeHHS €(PEKTUBHOCTI TEXHOJIOTIH HUQPOBi3alii
IaHUX 00CTeXEHb Ta PO3POOJIEHHIO HA 11iil OCHOBI IPOTHOCTUYHUX MOJEJeN 1171l IPUMHATTS PillleHb Yy aToJIorii Ha
IIPUKJIaJi MeJlaHOMU LIKipyu. Po3po6sieHo HOBI MifX0oau Ta CUCTEMATU30BaHO METOAM aHali3y CTPYKTYPHUX i
(YHKLiOHAJBHUX 3MiH B OPraHi3Mi JIIOJUHHU 3 TOUKU 30py €(PEKTUBHIIOI0 BUKOPHUCTAHHS TEXHOJIOTIN udpoBsizaliii
IAHUX 33 JOIIOMOTOIO aJITOPUTMIB LITYYHOTO IHTEJIEKTY, MIEPIL 3a BCE, HA OCHOBI METO/IiB MAlIMHHOIO HaBYaHH4, 1110
IIOIIOMarae B ONPaLOBaHHI BEJIMKMX MAaCUBIB JaHUX, MiABUIEHHI TOYHOCTI JiarHOCTUKY Ta IPOTHO3yBaHHi
pesysbTaTiB JikyBaHHs. KoHBepreHLis 1udpoBoi NaTosorii Ta LTYYHOro iHTeIeKTy 00YMOBUJIA JOKOPIiHHY 3MiHYy
icHyI04MX apagurm y naToJiorii. BUCOKui piBeHb peLUUAUBIB i PE3UCTEHTHICTD [0 JIIKYBaHHA Yy NALli€HTIB i3
M€JIAHOMOIO 1IKipY JOBeJY iCHYBaHHS HarajbHOi NOTPe6U y BU3HAUYEHHI Ha[IiITHMX OHKOMapKePiB i po3po6JieHHi

HOBUX METO/IB IiarHOCTUKY Ta JIiKyBaHHS 115 IEPCOHA30BaHUX YTPy4YaHb. TOMY KIIIOUOBUM €JIEMEHTOM CTa€



iHTerpauisa MyJbTMMOJATILHUX OHKOJIOTIYHMX JAHUX 32 AOIIOMOTOIO IITYYHOIO iHTEJIEKTY Ta iHIINX [TePEefOBUX

004K CIIOBATIbHUX METO/IB, 2 BU3HAUEHHS KJII0UOBUX [€HETUYHUX ajbTepallill, 30kpema myTaii y reHi BRAF,

€ TIepelyMOBOIO [ IlepCcOoHasli3allii JikyBaHHs NalieHTiB. PO3po6sieHHS NPOrHOCTUYHUX MOJieJlel 37iliICHIOBAJIOCh
3a TpbOMa eTanamu: 1) aHasiz 3MiHHUX, aCOLiI0BaHMX i3 HAsSBHICTIO Ta TUIIOM MyTalii y reHi BRAF npu menanomi
WKipY 3a]17151 BU3HAUYEHHSI KJII0YOBUX (PAKTOPIB ACOLINOBAHUX i3 MOJIEKYJISPHUMHU XapaKTE€PUCTUKAMU MyXJIMHY; 2)
CTBOPEHHS MIPEIUKTUBHOI Mofesi nosiBu MyTallii y reHi BRAF npu menanoMi WKipH, 1110 € Ki1I040BUM (HaKTOPOM IIpU
IIpM3HAYEHHI TapreTHOi Teparii; 3) 0OrpyHTyBaHHS MOZEJIi IPOTHO3yBaHHS AUHAMIKU IIaTOJIOTIYHOTO MIPOLIECY B
Nali€HTiB; BU3HAYEHHSI TPYIl BUCOKOTO Ta HU3bKOTO PU3UKY PO3BUTKY PELUIMBY MEJIaHOMU LIKipU. BUKOHaHO
npolenypH KJIiHi9YHOi Ta MaTeMaTHU4HOI cesiekuii janux. s peanisanii MeTy JOCTiIKeHHS 3aIUIniIn 485
BUIIAJKIB, cepeq AKuX y 299 BUnajKax Crocrepirauacs epBrHa MeJIaHOMa LKipy Ta B 186 BuMagKax — METacTasu.
3aranbpHa BUOipKa AOCTiI)KeHHs BKIoyana 299 nalieHTiB i3 MesaHoOMOIO 1IKipu. [IpoBeeHo aHani3 4yacToTy Ta
CTpyKTypu MyTalii y reni BRAF npu menanomi mkipu (MII) B ykpaiHceKiil nonyssii. BusHaueHo naToricTosorivsi
XapaKTepUCTUKU Ta KJiHiKo-meMorpadiyHi 1aHi, acouifioBaHi 3 BUSBIEHOIO Ta HE BUSIBJIEHOIO MTPU MEJIaHOMI IIKipU
mytauii y reHi BRAF. 3a 1onoMororo MareMaTu4HOro aHasisy BUSBJIEHO, 10 YKPaiHChKa MOMYJIALis JEMOHCTPYE
BUCOKUI piBeHb MyTalii y reHi BRAF npu MIII, nop’a3aHuil i3 MOJIOAIIMM BIiKOM i JIOKasi3alielo Ha mKipi. BusiBieHo
TaKOX FeHJEePHi BiIMIHHOCTI B aHaTOMiYHOMY po3nozini MIII Ta nomupeHocTi nigruiy myTatii y reHi BRAF.
Ynepiie BCTaHOBJIEHO 6 KIIIOYOBUX [TOKA3HUKIB, 110 aCOLiMOBaHi 3 HagBHICTIO MyTallii y reHi BRAF, Ta Ha ix OCHOBI
BIlEplIe PO3PO06JIEHO HENPOMEPEKEBY NIPEAUKATUBHY MOZEJb, 10 [IO3BOJISIE OLiHUTU BipOTiAHICTh MOJIEKYJISIPHUX
nopyueHs y reHi BRAF. UytnusicTs HeiipoMmepeskeBoi mogei — 89,4 %; cneuudiunicts - 50,7 %. [1no1a i, KpUBOIO
onepauiiiHux xapakrepucTtuk moaeni AUCMLP cranosuts 0,79 (95 % 1 0,74-0,84), 1110 CBiUUTh PO TapHY
Y3TOJIKEHICTh MOJIEJIi IPOTHO3YBAaHHS PU3MKY HassBHOCTI MyTallii y reHi BRAF Ha ocHOBI 6 BifjiopaHux
[IPEIVKTUBHUX ITOKA3HUKIB. YIIepIIe BUKOHAHO OLiHIOBAHHS IPOTHOCTUYHOI 3HAYYMIOCTI KJIiHIKO-geMOorpaQiyHux,
[IATOTICTOJIOTIYHUX i MOJIEKYJISPHO-TeHETHYHUX (PaKTOPiB, 1[0 BIUIMBAIOTh HAa pe3yJbTat nepebdiry MIII.
MynbTrdakTopHuil KnacudikaTop, 3aCHOBaHMI Ha aJITOPUTMAaxX MAIIMHHOTO HaBYaHHS JIJIs IPOTHO3yBAHHS
HasIBHOCTI MyTalii y reni BRAF y nepsunHuX i MeTacTatnyHux MII, mpoieMOHCTPyBaB 6ijlbll BUCOKY €(EKTUBHICTb
IIpu 00’€IHAHHI KJIiHIYHUX, TICTOJIOTIYHUX Ta eNMireHeTUYHUX JaHuX. Bru3HaueHo, o Haibinbmuii BIIMB HA IIPOTHO3
PpO3BUTKY peuuauBy MII MaioTh 5 03HaK: CTaflisl, KijIbKiCTh MiTO3iB, HasBHiCTb J1iM(OBACKYJISIPHOI Ta
IeprHEBPaJbHOI iHBaszii, perpecis. Ha ocHOBI 1ux 5 (pakTOpPHUX O3HAK 10OYL0BAHO 6araToPakTOpPHy MOEJb (02=
42,9, npu 5 ctynensx cso6onu, p<0,01): mioma nif KpyUBoo onepauinHux xapakrepuctuk AUC = 0,88, mo cBiguuTh
IIPO CUJIbHUM 3B'SI30K PUBUKY N0siBU peuuausy MILL ITpu Bubopi ontTumansHOro nopory mogedni Yerit>0,52 ii
YyTJIUBICTb CcKJasa 86,1 %, cneuudivHicTs 72,7 %, IPOrHOCTUYHA 3HAUYLICTb [1I03UTUBHOI BesnunuHu PPV = 94,3 %.
Po3pob6seHa 6araTopakTopHa MOJeJIb J030JI15I€ BUSBHAYUTH IPYyIly BUCOKOTO PU3UKY PO3BUTKY PELIUAUBY
3JI0SIKICHOTO TIPOLIECY, @ TAKOXK ONTHUMI3yBaTH IIPOLEC NIPUMHATTS pilleHb Y nauieHTis i3 MII. 3acTtocyBaHHA
04HOMAKTOPHOTrO Ta 6araTodakTOPHOTO PErpeciiiHOro aHasmi3iB JO3BOJINIIO BUBHAUUTH He3aJesKHi 3MiHHi
acoLilloBaHi 3 HECIIPUATIMBUM IIPOTHO30M i MiJIBUILIIEHHSIM PU3UKY BUHUKHEHHS peuuausy MII. Metogom
reHeTUYHOTrO BiI00PY BU3HAUEHO MiHiMaIbHUI HAbip 3MiHHUX, IOB'SI3aHUX i3 MyTauieto y reHi BRAF. [l BUsIBI€eHHS
HeJIiHIHYX 3B'I3KiB BUKOPUCTOBYBAJIM HeJliHiliHe MO/IeTI0BaHHS HEMPOHHOI Mepexi. JloBelIeHO, 110 BIIPOBA/I>KEHHS
MOHITOPHHTY Ta JOTPUMAaHHS CTaHJAPTHUX IIPOTOKOJIIB JIIKYBaHHSI MOXKE TJOTIOMOITY IIOM SIKIIATY HACHIiIKN
MOTEHL{THOTO PELIUAUBY.

2. The dissertation provides to the theoretical generalization and solution of a relevant scientific and practical
problem, related to increasing the efficiency of digitalization technologies to examination data and developing on
this basis prognostic models for decision-making in pathology using the example of cutaneous melanoma (CM).
New approaches have been developed and methods for analyzing structural and functional changes in the human
body have been systematized from the point of view of more effective use of data digitization technologies using
artificial intelligence (Al) algorithms, primarily based on machine learning methods, which helps in processing large
data sets, increasing the accuracy of diagnostics and predicting treatment outcomes. This approach allowed us to
build prognostic models to substantiate decision-making in the management of patients with CM using multifactor
logistic regression and neural network modeling methods. The widespread use and further development of digital



pathology not only significantly affects the improvement of clinical practice, but also is a guarantee of new
technological approaches in the laboratory diagnostic environment and scientific research. The use of digital
technologies is also associated with new prospects for personalizing diagnostics and treatment, in particular,
cancer. The convergence of digital pathology and Al is causing a fundamental change the paradigms of pathology.
It has been determined that through the digitalization of data, biologists and physicians gain enhanced capabilities
to improve the accuracy, efficiency, and consistency of diagnostics. It has been shown that the detection of
subvisual morphometric features and the integration of multiomics data are prerequisites for improving
prognostic and predictive information for personalizing the treatment of oncological patients, in particular with
CM, which provides a new understanding of the person in the ecosystem and opens up new prospects for
precision medicine. The high recurrence rate and resistance to treatment in patients with CM have demonstrated
the urgent need to identify reliable tumor markers and develop new diagnostic and treatment methods for
personalized interventions, and the constant change in human conditions requires monitoring the effectiveness of
integrated prognostic assessments. Therefore, the integration of multimodal oncological data using Al and other
advanced computational methods is a key element for further progress in the diagnosis of CM, and the
identification of key genetic alterations, in particular BRAF gene mutations, is a prerequisite for personalizing the
treatment of patients with advanced forms of CM. Clinical and mathematical data selection was carried out.
Initially, 1268 cases were extracted; among them, 24 were uveal melanomas, 32 mucosal melanomas, and 727 cases
had limited demographic, clinical, and pathological data. Ultimately, 485 cases were included: 299 with primary CM
and 186 with metastases. Thus, the final sample for the research comprised 299 patients with CM. An analysis of
the frequency and structure of BRAF mutation in cutaneous melanoma (CMM) in the Ukrainian population was
conducted. Using mathematical analysis, it was found that the Ukrainian population demonstrates a high level of
BRAF mutation in MS, associated with younger age and localization on the skin. For the first time, 6 key indicators
(age, primary tumor location, histological type, presence of ulcer, lymphovascular invasion, and association with
nevus) associated with the presence of BRAF mutation were identified, and based on them, a neural network
predictive model was developed for the first time, allowing to assess the probability of molecular disorders in BRAF
genes. The sensitivity of the model was 89.4 %; specificity - 50.7 %. The area under the ROC curve (AUCMLP) was
0.79 (95 % CI 0.74-0.84), indicating good consistency of the model in predicting the presence of BRAF mutations
based on the six selected predictive variables. For the first time, the prognostic significance of clinico-
demographic, pathohistological, and molecular-genetic factors influencing melanoma outcomes was evaluated.
Stage, mitotic count, lymphovascular and perineural invasion, and regression signs had the greatest impact on
recurrence risk. Based on these five factors, a multivariate model (02=42.9, df=5, p<0.01) was built, demonstrating an
AUC of 0.88 (95 % CI 0.81-0.93), confirming a strong correlation between recurrence risk and the five prognostic
factors. The developed multifactorial model allows us to identify a group at high risk of developing a recurrence of
the malignant process, as well as optimize the decision-making process in patients with CM. Univariate and
multivariate regression analyses identified independent variables associated with an unfavorable prognosis and

increased risk of melanoma recurrence.
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