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Bctyn. MonekynsipHe npo@dintoBaHHSA Ha OCHOBI METOAY CeKkBe-
HyYBaHHSA HacTynHoro nokoniHHa (NGS) po3Bons€e npoBecTu
MyNbTUrEeHHE AOCAIAXEHHS paKy siedHukiB (PS) Ta oTpumatwu
UiHHI AaHi Ang nofanblioro NikyBaHHSA Ta NPOrHo3y.

MeTta pocnigxeHHs. OuiHUTK iHDOPMATUBHICTL MONEKYNsp-
HO-FeHEeTUYHOro TeCTYBaHHA 3 BUKOPUCTAHHAM MaHesi, Wwo BKU-
ABNAE MOWKOAXEHHS MeHiB CUMHaANbHUX LWAAXIB | CUCTEMU rO-
MosioriyHoi pekoMmbiHauii (HRR), Ans ocTtaTouHOi AiarHOCTUMKM
Ta BM3HAUYEHHSA MaHy NikyBaHHA Maui€eHTOK i3 PA.

MeTtoamn Ta maTtepianu. BknwoveHo 30 nauieHTok i3 PA III-IV
cTagii.I3 3actocyBaHHAM MeToay NGS, pocnig)eHO HasiBHICTb
repMiHasbHMX i COMaTUYHUX MyTauilh y 32 reHax, BpaxoByuu
reHn cumcremm HRR, reHm curHanbHmx wnaxis (BRAF, ERBB2,
KRAS, NRAS, PIK3CA) Ta reH TP53.

Pesynbtatn. Cepes ob6CTeXeHMX MauieHTOK MyTaUuiliHi 3MiHWM B 23 Bunaakax 6yno BUSB/EHO B
nyxnuHax (76.7%) Ta B 2-x BUnaakax — y nepudepudHini kposi (6.7%). I3 25 sunaakis gediynt
penapauii AHK wnaxoMm romonorivyHoi pekombiHauii (HRD crtaTtyc) 6yB BusiBneHuint y 14 3pas-
kax (56%), po3noainsaumcb 3a MOpGHOTUNOM MYyX/IMHU : CEPO3HA BUCOKO3M05KiCHa KapuMHOMa
(CB3K) - 9 3paskiB (64.3%), eHaooMeTpioigHMA pak — 3 3pa3ku (21.4%) Ta CBITNOKNITUHHA Kap-
LMHOMa — 2 3pa3ku (14.3%). MyTtauis TP53 BusasneHa B 10 Bunaakax (40%), i3 HUX y 7 nauieHTOK
i3 CB3K (70%), HaToMicTb HasaBHicTb MyTauii KRAS BcTaHOBNEHO y 3-X nauieHTok (12%) i3 Mop-
donorieto eHAOMETPIOIAHMM pakoMm (2 BuMnaaku, 66.7%) ta CB3K (1 Bunapok, 33.3%).

HRD cTaTyc KopesntoBaB i3 BUCOKOI YYT/IMBICTIO A0 MJATUHOBMICHOI XiMioTepanii.
BucHOBKWU. MonekynspHo-reHeTnyHe npodintoBaHHSa AornoMarae yToOYHUTU MOpPdOreHeTUYHUM
Tnn PS, ckoperyBaTu CTpaTerito NiKkyBaHHS MauieHTOK, 3 OrsS4y Ha Wo MOoro AoUisibHO NPOBOANTU

Ha eTanax NepBUHHOI AiarHOCTUKM nowmpeHunx gopm PS.

KnrwouoBi cnoBa: pak s€YHMKIB, MyTauis, reHn, MonekynsipHe npodintoBaHHs, CEKBEHYBaHHS
HaCTYMHOro NOKOJIiHHS.
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Implementation of molecular profiling
in the diagnosis and treatment planning
of patients with advanced ovarian cancer
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Introduction. Early diagnosis and personalized treatment of
patients with malignant ovarian tumors based on molecular
changesin the tumor of a specific patientis a priority research area
in gynecological oncology. However, the clinical informativeness
of certain genetic signatures remains unclear. Molecular profiling
based on the next-generation sequencing (NGS) method, which
allows multigenomic research of ovarian tumors, is not widely
used among clinicians in routine clinical practice in Ukraine.

The aim of this study was to evaluate the informativeness of
molecular genetic testing using a panel that detects damage to
genes of signaling pathways and the homologous recombina-
tion system (HRR) for the final diagnosis and determination of
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the treatment plan for patients with ovarian cancer (OC). Fuizgi:;‘?'Tﬁ:’;ﬁ;g:::zeived o francial
Methods and materials. 30 patients with OC at stages III-Iy | SuPportfor their study.

undergoing inpatient treatment at the Lviv Regional Oncology © All authors, 2024
Treatment and Diagnostic Center (LROTDC) during 2019-2023 =

were examined. The presence of germinal and somatic mutations in 32 genes was investigated
using the NGS method, including genes of the HRR system, genes of signaling pathways (BRAF,

ERBB2, KRAS, NRAS, PIK3CA) and the TP53 gene.

Results. Mutational changes were identified in the tumors of 23 (76.7%) examined patients and in
the peripheral blood of 2 (6.7%) patients. Out of 25 cases, DNA repair deficiency by homologous
recombination (HRD status) was detected in 14 samples (56%), distributed by tumor morphotype
as follows: high-grade serous carcinoma (HGSC) - 9 samples (64.3%), endometrial cancer - 3
samples ( 21.4%) and clear cell carcinoma - 2 samples (14.3%). TP53 mutation was detected in
10 cases (40%), of which seven patients had HGSC (70%). The presence of a KRAS mutation was
found in 3 patients (12%) with the morphology of endometrial cancer (2 cases, 66.7%) and HGSC
(1 case, 33.3%). A relatively rare AR mutation was also detected in one patient (4%).

HRD status correlated with high sensitivity to platinum-based chemotherapy (85.7% - chemo-
sensitive, 14.3% - chemoresistant). Conversely, the presence of KRAS mutation made it possible
to attribute the patient to another morphogenetic type, namely, low-grade serous ovarian cancer,
and to apply adjuvant hormone therapy.

Conclusions: Molecular genetic profiling allows for clarifying the morphogenetic type of ovarian
cancer and adjusting the patient’s treatment strategy, considering that it is advisable to carry it
out at the stages of primary diagnosis of common OC forms.

Keywords: Ovarian cancer, mutation, genes, molecular profiling, next-generation sequencing.
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BcTtyn

Ha niacrasi gaHnx MikHapoAHOro areHTcTea 3
pocnigxeHHa paky (International Agency for
Research on Cancer, IARC), Mi>xxypsaaoBoi opraHi-
3auii y cknagi BececBiTHboi OpraHizauii OXopoHu
3popos’a (BOO3), y pamMkax npoekTy Globocan,
y 2022 poui y cBiTi 6yno 3apeectpoBaHo 324,603
HOBMX BMNaAKiB paky sevHukis (PA) [1]. 3a pa-
HUMK HauioHanbHOro KaHuep-peecTpy YKpaiHu
(onepatumBHi gaHi) y 2021 poui 3aXBOptOBaHiCTb
Ha PA crtaHoBuna 14.3 Bunagkis Ha 100 Tuc.
XIHOK, HaTOMICTb CMepTHICTb — 6.7 BMNaAKiB Ha
100 TuKC. XiHOK (CTaHAApPTM30BaHWUI MOKA3HMUK,
yKpaiHCbKnin cTaHaapT) [2].

3 orngay Ha BiACYTHICTb ePeKTUBHUX CKPUHIH-
roBux nporpam Ana BUABNEHHA nepeapakis i
paHHix cTagii P4 Ta ocobnmBocCTi natoreHesy
LbOro TMNy NyxnamH, 6nmM3bko 75% BUNaAKiB
PA BnaBnsaeTbCca Ha MisHix cTagisx. MN'atupiyHa
BMXMBaHICTb nauieHTok i3 III cTtagiero 3axBo-
plOBaHHS CTaHOBUTb inwe 6ansbko 24%, i3 IV
cTagiero — 4,6% [3].

[JoHenaBHa knacu4dHa 6ioncia Ta BM3HA4YeH-
HA CcTagil 3axBoplBaHHA 6ynM OCHOBHUMU
KpuTepiamu, Ha niacrtasi akmx dopmyBanacs
cTparteria nikyBaHHA nauieHToK i3 PA. [po-
Te pe3ynbTaTV AOCNIAXEeHb OCTaHHIX Aekaj
npoaAeMoHCTpyBanun, wo P € reteporeHHow
rpynor 3axBOplOBaHb, WO BiAPI3HATLCA He
Tinbkn MoOpdoOnoriyHo, a " 3a Monekynsp-
HO-FeHETUYHMMM NapaMeTpamMu NyxXanH.

Ko)Ha nyx/nMHa YyHiKasbHa i MiCTUTb iHAUBI-
AyanbHy KOMOGiHAUIO reHeTUYHUX MNOopyLUeHb,
AKi BM3Ha4yalTb 1 arpecusBHICTb | BiAMOBiAb
Ha Tepanito. Ha OCHOBiI MOMEKYyNaApHOro rnpo-
intoBaHHA, BU3HaYauM QyHKLIOHaNbHY aK-
TUBHICTb OKPEMWUX reHiB, MOXJIMBO BUABUTH
NOTEHLUiNHY 4YYTAMBICTb MNYXJIMHW A0 MEBHOrO
BMAY CMCTEMHOI Tepanil Ta CNporHo3yBaTu xa-
pakTep nogasnblioro nepebiry 3axBOpOBaHHS.

3rigHo 3 pekomMeHpgauismMm NCCN (2024), Ha
eTani giarHoCcTuku nNpu MopdonoriyHin Bepundi-
kauii PA nauieHTkam Tpeba nNpoBOAUTU OLIHKY
reEHETUYHOro PU3UKY, AOCNIAXKYHUYN CMNafKoBi
(repmiHanbHi) MyTauii y nepudepunyHini Kposi
Ta COMaTU4Hi MyTauii — B NYX/IMHHIN TKaHWHI.
BoaHouac pekoMeHpauil WOAO TeCTyBaHHA Ha
HasIBHICTb CMNaAKOBMX Ta COMaTU4YHUX MyTaLlil
HaBMWUCHO [AOCTaTHbO LWWPOKI i AaloTb 3MOry
nikyto4yoMy nikapto Bubupatn 6yab-siki mone-
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KynsipHi TecTn, HeobXigHi Ans OuUiHKK CiMenHoi
iCTOpIii paKky Ta iHAMBIAYANIbHUX FEHETUYHUX MO-
LWKOMXKEHb Y NYXJIMHi. 30KpeMa, BXXe Ha rnovaT-
KOBOMY AiarHOCTUYHOMY eTari peKoMeHA0BaHOo
NpoOBOAMTU TECTyBaHHSA Ha HasiBHICTb MyTauil
reHis BRCA1/2, pocnigutm BTpaTy reteposu-
rotHocTi (LOH), BM3HauWTM HasABHICTb Aedi-
LUMTy romMonoriyHoi pekombiHauii (HRD) 3a Bia-
CYTHOCTI cnaakosux myTtauin BRCA. Y Bunaaky
peunamByBaHHHA PH naHenb MONEKysApHUX
[OCNig)KeHb NPOMOHYETHCA PO3LWNPUTU, AoAa-
toun Her2 Neu, MSI, BRAF, FRc, RET, NTRk [4].

MonekynsapHe TecTyBaHHSA ricTo/I0OriyHOro Ma-
Tepiany BMKOHYIOTb MeTogoM NGS. Llen metoza
[A€ 3Mory ccpopMyBaTH LiNICHY KapTUHY LWOAO
MONEeKYyNApHOro npodinto nyxnauH, BUABNA-
HOUYN MHOXWHHI FeHeTUYHI 3MiHW, BKJIIOYHO i3
TOYKOBMMU MyTaUigMu, AeneuiaMu, iHcepuis-
MW, 3NUTTAM, 3MIHOIO KiJIbKOCTi KONili reHis, Ta
iHWIi CTPYKTYpHi NnepebynoBu i3 BUCOKOK 4yT-
NMBICTIO Ta cneumndiyHicTio [5-9].

MonekyngpHe TeCTyBaHHA MpPOBOAUTHCA Ha
32 reHax, WO HanexaTb A0 rpynu reHis pe-
napauii WAsSXoM roMosoriyHoi pekoMbiHauii
(HRR) Ta reHiB curHanbHuX WnNSaxiB, a came:
AR, ATM, ATR, BARD1, BRCA1, BRCA2, BRIP1,
CDH1, CDK12, CHEK1, CHEK2, ESR1, FANCA,
FANCL, HDAC2, HOXB13, MRE11,NBN,
PALB2, PPP2R2A, PTEN, RADS51B, RADS5I1C,
RAD51D,RAD54L ,STK11 Tta TP53 (B ek30Hax,
WO KOAYITb, | MeXaX <«eK30H-iHTPOH») i B
30Hax «rapsymx To4yok» reHie BRAF, ERBB2,
KRAS, NRAS, PIK3CA [10-13].

HRR - ue rpyna reHis, fKi BignosigaloTb 3a
cknagHuin npouec BigHoBneHHs OHK wnsxom
roMonoriyHoi pekombiHauii. FeHwn, 3anydeHi
B Ut cuctemy, 6epyTb y4yacTb y BiAHOBEHHI
ceprio3Hux nowkomxeHb AHK, y TOoMy umcni
ABONAHUIOrOBMX po3puBiB. Taka penapauis
BiAOYBA€ETLCA LINAXOM 3anyyvyeHHs MaTepia-
Ny roMonoriyHoi xpomMocomu. lNpu MyTauiax B
reHax cuctemm HRR MOXIMBICTb BiAHOB/EHHS
ABOMIAHUIOMOBMX PO3PUBIB i 3HAYHMX MOLUKO-
oxeHb IHK € o6MmexeHoto. Momunku (MyTauii)
HaKOMUYYHTbCH, | PUSUK PO3BUTKY 3/109KICHUX
NyXAuH 3pocTace [14-17].

BogHoyac HasiBHICTb MyTauill y reHax cuc-
TeMn HRR Moxe ceHcubinizyBatm nyxanHu
A0 NJIaTMHOBMICHOI XxiMioTepanii Ta iHribito-
pie noni(ageHosnHandgocdaty [AOAP]-pubo-
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Introduction

Based on data from the International Agen-
cy for Research on Cancer (IARC), an inter-
governmental organization within the World
Health Organization (WHOQO), as part of the
Globocan project, 324,603 new cases of ovar-
ian cancer (OC) were registered worldwide
in 2022.[1] According to the National Cancer
Registry of Ukraine (operational data), the
incidence of OC was 14.3 cases per 100,000
women in 2021, while the mortality rate was
6.7 cases per 100,000 women (standardized
indicator, Ukrainian standard)[2].

Given the lack of effective screening programs
for detecting pre-cancer and early stages of
OC and the specifics of the pathogenesis of
this tumor type, about 75% of OC cases are
identified at late stages. The five-year survival
rate of patients with stage III of the disease
is only about 24%, with stage IV at 4.6%.[3]

Until recently, classic biopsy and determina-
tion of the disease stage were the main crite-
ria used to decide on the treatment strategy
for patients with OC. However, research in re-
cent decades has shown that OC is a hetero-
geneous group of diseases that differ not only
morphologically but also in the molecular ge-
netic parameters of tumors.

Each tumor is unique and contains an individ-
ual combination of genetic abnormalities that
determine its aggressiveness and response to
therapy. Based on molecular profiling, which
determines the functional activity of particular
genes, the tumor’s potential sensitivity to a
certain type of systemic therapy may be iden-
tified to predict the disease’s further course.

According to the NCCN’s recommendations
(2024), patients should be assessed for ge-
netic risk by examining hereditary (germinal)
mutations in peripheral blood and somatic
mutations in tumor tissue at the stage of di-
agnosis through morphological verification of
OC. At the same time, the guidelines for test-
ing for the presence of hereditary and somatic
mutations are deliberately broad enough to
allow the attending physician to choose any
molecular tests necessary to assess the family
history of cancer and individual genetic dam-
age in the tumor. In particular, testing for the
presence of BRCA1/2 gene mutations, inves-
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tigating loss of heterozygosity (LOH), and de-
termining the presence of homologous recom-
bination deficiency (HRD) in the absence of
hereditary BRCA mutations is recommended
already at the initial diagnostic stage. In case
of OC recurrence, it is proposed to expand
the panel of molecular studies by adding Her2
Neu, MSI, BRAF, FRc, RET, and NTRk [4].

Molecular testing of histological material is
carried out using the NGS method. This meth-
od provides a comprehensive picture of the
tumors’ molecular profiles by detecting mul-
tiple genetic changes, including point muta-
tions, deletions, insertions, fusions, gene copy
number changes, and other structural rear-
rangements, with high sensitivity and speci-
ficity.[5-9]

Molecular testing is performed on 32 genes
belonging to the group of repair genes by ho-
mologous recombination (HRR) and signal-
ing pathway genes, namely: AR, ATM, ATR,
BARD1, BRCA1, BRCA2, BRIP1, CDH1, CDK12,
CHEK1, CHEK2, ESR1, FANCA, FANCL, HDAC2,
HOXB13, MRE11l, NBN, PALB2, PPP2R2A,
PTEN, RAD51B, RAD51C, RAD51D, RADS54L,
STK11, and TP53 (in coding exons and exon/
intron boundaries) and in the hot spots of BRAF,
ERBB2, KRAS, NRAS, RIKSSA genes.[10-13]

HRR is a group of genes responsible for the
complex process of DNA repair by homologous
recombination. Genes involved in this system
are engaged in the repair of severe DNA dam-
age, including double-strand breaks. Such re-
pair occurs by involving the material of the
homologous chromosome. In the case of mu-
tations in the HRR system genes, the ability
to repair double-strand breaks and significant
DNA damage is limited. Errors (mutations)
accumulate, increasing the risk of developing
malignant tumors.[14-17]

At the same time, mutations in the genes
of the HRR system may sensitize tumors to
platinum-based chemotherapy and inhibitors
of poly(adenosine diphosphate [ADP]-ribose)
polymerase (PARP inhibitors), where the point
of application is the alternative PARP pathway
of DNA repair. Thus, it is impossible to repair
tumor DNA after damage caused by chemo-
therapeutic agents [18-20]. However, there is
currently no standardized diagnostic method
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3n) nonimepasn (PARP-iHribiTopis), TouKoOlO
NpUKNAAEeHHS SAKUX € anbTepHaTuBHWUIA, PARP
wnax penapadii AHK, TUM caMUM YHEMOXn-
B/IIOOYUM BigHOBNEeHHA nyxnuHHoi AHK nicng
MOLIKOAXEHb, CAPUYNUHEHUX 3ACTOCYBAHHAM
xiMioTepaneBTUYHUX cepeaHukis [18-20].
OaHak CbOrofHi He iCHYe CTaH4apTU30BaHOro
AIarHOCTUYHOro MeToAy BM3HAYeHHS Ta OuiH-
kK HRD crtaTtycy y nauieHToK i3 PA B KNiHiy-
HUX yMoBax. IMnneMmeHTauisd Takoro Mmertoay
MO>Xe [OMOMOIrTM OMNTUMI3yBaTU BUKOPUCTAH-
HA uboro 6iomMapkepa ANS cenekuii NauieHToK
ONa CUCTEeMHOI TapreTHoi Tepanii, WwWo Aono-
MOXe iHAMBigyani3yBaTu nigxia 40 NiKyBaHHSA
rnauieHTok i3 P4, 3okpeMa i3 ni3HiMK cTagiamu
3aXBOPIOBAHHS, Ta 3HauyLle NiaBnWNTU edek-
TUBHICTb 3aCTOCOBAHOrO JlikyBaHHSA [3].

MaTepianu Ta meTtoamn

Mwn npoBenn peTpoCneKTUBHE AOCNIAXKEHHS, Y
ske 6yno BkntoyeHo 30 nauieHTok i3 PA III-IV
cTaaii, wo nepebyBann Ha CTauioHapHOMY Ji-
KyBaHHi y JIOPN1ALU npoTtarom 2019-2023 po-
KiB, i 4anu 3roay Ha BUKOPUCTAHHA KITIHIYHUX
AaHUX Ta onepauiinHoro martepiany 3 gocnia-
HULBKOK METOI0.

KpuTtepii BkoUeHHsA: Bik =18 pokiB, naTori-
CTONOrMYHO MiaTBEepAXeHu gaiarHo3 PHA, Ha-
ABHICTb fKicHoro 6ioncinHoro maTtepiany Ta
3aranbHWIA CTaH Maui€HTKM, OUIHEHWI 3a LWKa-
N0o10 YyHKLioOHanbHOro CcTaHy 3rigHo 3 Eastern
Cooperative Oncology Group (ECOG) 0 (Hop-
ManbHUIA  (YHKLIOHANbHMIN CTaH, 34aTHICTb

Original research: Clinical sciences

BWKOHYBaTK MOBCAKAEHHI Aii 6e3 obmexeHb)
abo 1 (HasBHICTb CMMNTOMIB 3aXBOPIOBAHHS,
36epiraeTbcs MOX/INBICTb XOAUTU Ta 34aTHICTb
[0 BUMKOHaHHS nerkoi pobotn).

CepepHin BiK nauieHTok cTaHoBuB 61.3%0.9
pokiB (Big 45 oo 78 pokiB). ¥ 66.7% nauieH-
TOoK (Nn=20) 6yno BctaHoBneHo crtatyc ECOG
0, y 33.3% (n=10) - cratyc ECOG 1.

BciM nauieHTKkaM BWMKOHAHO Nnarnapockoniy-
He CTaditoBaHHSA Ta BU3HAYeHHs iHAEeKCy ne-
puTOHeasnbHOro KapuumHoMaTto3dy (index of
peritoneal carcinomatosis, PCI). ¥ 26 nauieH-
ToK (86.7%) BCcTaHoBneHo IIIC cTagito 3axBo-
ptoBaHHS, Yy 4 nauieHTok (13.3%) - IV cTaaito.

Onupatoyncb Ha BULEe3a3Ha4YeHi KNiHIKo-iH-
CTPYMeHTanbHi AaHi, 0bpaHo TaKy TaKTUKY
BeAeHHs nauieHTok: y 17 (56.7%) Bunagkax
6yno BMKOHAHO MEPBUHHY LUTOpeaykLuito, 12
(40%) nauieHTOK OoTpuManu 3-4 UMUMKW Nna-
TWUHOBMICHOI  HeoaA'toBaHTHOI  xiMioTepanii
(HAXT) (naknitakcen +kapbonnatuH) 3 Big-
TEPMiIHOBAHOIO UMTOpeayKLUiEto Ta B 1 BUNagky
(3.3%) NpUIHATO PpilleHHSA NMpO MpPU3HAYeH-
HA naaTMHOBMICHOI noniximiotepanii  (MXT)
6e3 nopjanbworo OnepaTUBHOrO JliKyBaHHS.
Y nicnaonepaudinHoMy nepioai 29 nauieH-
TOK (96.7%) oTpuManu Kypc NAaTUHOBMICHOI
aa’toBaHTHOI XimioTepanii (AXT).

Y Bunagky, SKWO peumamB 3axXBOPHOBaHHSA
6yno piarHocTtoBaHO y Mexax 12 wmic. nicns

Tabamys 1

KniniyHa Ta MmopdonoriyHa xapakTtepucrmka nagi€eHToK

XapakTtepuctmka

MiAMHOXWHHa

KinbkicTtb nauieHTok (n=30)

ECOG craTtyc

0

10 (33.3%)

1

20 (66.7%)

MaTepian

MNepBUHHA NyXx/MHa

16 (53.3%)

MeTacTas

14 (46.7%)

Cepo3Ha BMCOKO3/105KiCHa KapuMHOMa

20 (66.7%)

FicTonoriyHunid nigTnn EnpomeTpioigHa KapunHoma 7 (23.3%)
CBIiT/IOKNITUHHa KapunHoMa 3 (10%)

TUN [OCNIAXYBaHOTO 3pasky TkaHuHa 28 (93.3%)
MepudepnyHa Kpos 2 (6.7%)

CTagisi 3aXBOpOBaHHS 111C 26 (86.7%)

v 4 (13.3%)

HAXT 11 (36.7%)

OTpuMaHe nikyBaHHs Onepauis 29 (96.7%)

AXT 29 (96.7%)

NXT 1 (3.3%)
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for determining and assessing HRD status in
clinical settings in patients with OC. Imple-
menting such a method may help optimize the
use of this biomarker in selecting patients for
both systemic and targeted therapy. This will
allow for personalizing the approach to treat-
ing patients with OC, particularly those in the
late disease stages, and significantly increase
the effectiveness of the applied treatment.[3]

Materials and methods

We conducted a retrospective study, which in-
cluded 30 patients with III-IV stage OC un-
dergoing inpatient treatment at Lviv Regional
Oncology Treatment and Diagnostic Center
(LROTDC) from 2019 to 2023. They consent-
ed to using their clinical data and operative
material for research purposes.

Inclusion criteria: age =18 years, histopatho-
logically confirmed diagnosis of OC, availabili-
ty of high-quality biopsy material, and general
condition of the patient, assessed on the scale
of functional status according to the Eastern
Cooperative Oncology Group (ECOG): 0 (nor-
mal functional condition, ability to perform
daily activities without limitations) or 1 (pres-
ence of disease symptoms, ability to walk and
perform light work).

The average patient age was 61.3+£0.9 (from
45 to 78). 66.7% of patients (n=20) were es-
tablished to have ECOG 0 status, and 33.3%
(n=10) had ECOG 1 status.

Original research: Clinical sciences

All patients underwent laparoscopic staging
and determination of the peritoneal carcino-
matosis index (index of peritoneal carcinoma-
tosis, PCI). Twenty-six patients (86.7%) were
found to have stage IIIC of the disease, and
four patients (13.3%) had stage IV.

Based on the above clinical and instrumental
data, the following patient management tac-
tics were chosen: primary cytoreduction was
performed in 17 (56.7%) cases, 12 (40%) pa-
tients received 3-4 cycles of platinum-based
neoadjuvant chemotherapy (NACT) (paclitaxel
+ carboplatin) with delayed cytoreduction,
and in 1 case (3.3%), a decision was made to
prescribe platinum-based polychemotherapy
(PCT) without further surgical treatment. In
the postoperative period, 29 patients (96.7%)
received a course of platinum-based adjuvant
chemotherapy (ACT).

If a disease relapse was diagnosed within 12
months after treatment, the tumor was con-
sidered resistant to the prescribed PCT; if
the relapse was recorded after more than 12
months or was not registered, it was consid-
ered -sensitive to PCT.

Most tissue samples were obtained from the
primary tumor (53.3%, 16 samples), and the
remaining 46.7% (14 samples) were obtained
from metastatic sites. According to the results
of histological examination of tumor samples,
the following morphotypes of OC were identi-

Table 1

Clinical and morphological characteristics of patients

Characteristic Subset

Number of patients (n=30)

ECOG status 0

10 (33.3%)

1

20 (66.7%)

Primary tumor

16 (53.3%)

Material

Metastasis

14 (46.7%)

High-grade serous carcinoma

20 (66.7%)

Histological subtype Endometrial carcinoma 7 (23.3%)
Clear cell carcinoma 3 (10%)
_ Tissue 28 (93.3%)
Studied sample type Peripheral blood 2 (6.7%)
. 1IIC 26 (86.7%)
Disease stage v 4 (13.3%)
NACT 11 (36.7%)
) Surgery 29 (96.7%)
R
eceived treatment ACT 29 (96.7%)
PCT 1 (3.3%)
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3aBepLUEeHHS NiKyBaHHSA, MNYX/JWUHY BBa)<asnau
pPEe3NCTEHTHOI A0 npu3HayveHoi MNXT; aKkwo X
peunanBs 3axBoptoBaHHS 6yno 3adikcoBaHo y
TepMiH noHaa 12 mic. abo peumnamBy 3apee-
CTpoBaHO He 6yno — uyTnmeoto Ao MNXT.

BinblWwicTb 3pa3kiB TKaHMHM 6yno OTpUMaHO 3
nepBuHHOI NyxnuMHu 53.3% (16 3pa3kiB), Ta
pewTa 46.7% (14 3pa3KiB) 3 MeTacTaTU4YHUX
AiNAHOK. 3a pe3ynbTaTaMu riCToNOrN4YHOro 4o-
CNiAXEHHS 3pa3kKiB MNyXJIMHU BUABMIEHO Taki
mMopdoTtunu PA: y 20 (66.7%) nauieHToKk nig-
TBEPAXEHUNM JiarHO3 CepoO3HOi BMCOKO3/105-
KicHoi (high grade) kapuuHomu, y 7 (23.3%)
Nawui€eHTOK — eHAOMETPIOIAHOI KapuMHOMU, Yy 3
(10%) nauieHTOK — CBITNOK/ITUHHOI KapLuMHO-
MKW fedHukiB (Tabn. 1).

3 MEeTOK MONEKYNSApPHOro NpoisitoBaHHSA MyX-
JNINHHI 3pa3Ku, oTpUMaHi nig 4yac ornepaTuBHO-
ro BTpy4YaHHs (nanapockonis abo umMtopeayk-
uis), 6yno ckepoBaHO B MeAMKO-TEHETUYHY
nabopatopito CSD (M. Knig, YkpaiHa).

I3 BukopuctaHHam Metoay NGS Ha nnatdopmi
Illumina (CLLUA) npoBeaeHe AOCAIAXEHHS PO3-
wupeHoi NGS naHeni Ans BU3Ha4YeHHSA coMa-
TUYHUX | CNaAKOBUX MyTauill B reHaX CUCTEMU
HRR Ta iHWKX reHax [21-23]. NeHeTU4HY na-
Henb MyTaui B 32 reHax (NGS) BMKOpPUCTOBY-
BanW AN BU3HAUYEHHS MyTauiA KoAyr4MX No-
cnigosHocten AR, ATM, ATR, BARD1, BRCA1,
BRCA2, BRIP1, CDH1, CDK12, CHEK1, CHEK2,
ESR1, FANCA, FANCL, HDAC2, HOXB13,
MRE11 NBN, PALB2, PPP2R2A, PTEN, RAD51B,
RAD51C, RAD51D, RAD54L, STK11 i TP53 (B
KOAYHOUMX E€K30HaX i MeXaX «eK30H-iHTPOH»)
Ta B 30HaX <«rapsaymMx To4yok» reHiB BRAF,
ERBB2, KRAS, NRAS, PIK3CA.

Mepen BUKOHaAHHAM pgocnigkeHHa NGS rictono-
riyHMiA MaTepian NponLWOoB NonNepeaHIo peecTpa-
uito Ta KoHTponb BignosigHocTti (NCCN,ESMO).
KoxxeH 3pa3ok 6yB npoMapkoBaHuin cneymdiy-
HMM Q-KOAOM, LLO Aasio 3MOry BiACTeXyBaTu Ma-
Tepian nauieHTKU Ha yCix eTanax A0OCNiAXEeHHS.
Ha noyaTkoBOMYy eTani fikap-natofnor rnposiB
OUiHKY ricTonoriyHnx npenapaTtis. HactynHui
eTtan AOCNigXXEeHHA — BUAINEHHSA HYK/IEHOBUX
KUCNOT. BuaineHHs HykneiHoBux kucnot (AHK
i PHK) Bigbynocb B okpeMux poboumx 30Hax y
cneuianbHO obnawToBaHMX 6okcax.

ETanu BuAiNneHHA HYKIEIHOBUX KUC/OT.
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JenapadiHizauia no3sonse BnainnTu i3 3pisis
6noky napadiH Ta oTpMMaTU CYTO TKAHWHHUMN
MaTepian Ans nojanbloi o6pobku.

Nisnc - uern npouec cnpsiMOBaHU Ha pynHY-
BaHHSA 060/I0HOK KAIiTUH.

BiogMMBKa, WO Aa€E rapaHTito OTpUMaHHA 4u-
CTOi HYKNEIHOBOI KMCNOTK 6€e3 AOMILLOK Ta iH-
ri6iTopis..

Entouis - nepepbavae BugineHHs AHK abo
PHK 3 dinbTpy KOMOHKM.

KOHTpONb AKOCTi — BUMIpHOBaHHA KOHLUEeHTpauil
OHK yn PHK Ha cnekTpodoToMeTpi.

Micna oTpyMaHHA BUAINEHUX HYKIEIHOBUX KNCOT
npoBeAeHO npouec niarotoBku bGibniotek — ue
NAHLIOr 3 NOCNIAOBHUX MoAM@IKaLi HYKNEIHOBOI
KMUCOTU CrpsSIMOBaHWI Ha (POPMYBaHHS MOPIBHS-
HO KOpOTKMX pparmeHTis AHK 3 iHanBiAyansHUMMK
ineHTUdikaTopamMm. o KiHLIB KOXHOro parMeH-
TY NPUEOHYIOTb  crneundidyHi MiITKM B CKNagi
agantepi. KoxHa Taka MiTKa Ma€ YyHiKanbHWN
MONEKYNSPHUIA LUTPUX-KOA, O AornoMarae€ igeH-
TUdiKyBaTU 3pasKu pi3HMX NauieHTiB, a aganTe-
py [alTb 3MOry UMM dparMeHTaM 3B’A3aTucs 3
NnoBepxHet aHasizatopa , Ha AKiin BiaAbyBaeTbCS
peakuisl. HacTynHWin eTan — CEKBEHYBaHHS.

B ocHoBi MeToay cekBeHyBaHHs Illumina NGS
€ Taki [HHOBALiMHI TEXHONOrii K «CEeKBeHy-
BAaHHA METOAOM CUHTE3y» 3 MiYEHUMW HyK/e-
oTmaamu, bpimx-amnnidikauis, Ta TexHosoris
knacrepizauii Mmonekyn AOHK. B anapat NGS
reHETUK 3aBaHTaXXWB KapTpuOX 3 peareHTamu
ONs CeKBEHYBaHHSA Ta din, Ha KoMy Biabysa-
€TbCs AeTeKuis. [MoBHUI NpoLec CEKBEHYBaHHS
TpuBas Big 20 g0 32 roguH. MNoKasHUKKN peakuii
Bifobpaxkanucb Ha ekpaHi MOHiTopa i ue gano
3MOry aHasizyBaTh NOC/MIAOBHICTb HYKNEeoTUAiB
y CK/aAi HYK/IeIHOBUX KUCNOT AK € HaACrnpasAi.

IHTEepnpeTauis BUABNEHUX TEHETUYHUX MOpY-
WweHb BiabyBanaco BigNoBiAHO A0 pekoMeHAaUil
ACMG, ENIGMA Consortium ta ACGS [5,8,24].

Pe3ynbTtat MONEKynsapHoro npodintoBaHHS
6ynn po3rnaHyTi Ta 06roBopeHi nig 4ac Mynb-
TMANCUUNAIHApHUX 3acifaHb 3a ydacTi nikaps
riHekonora-oHkonora, XxiMiotepanesTa, Mpo-
MeHeBOro TteparnesTa, naTomopdosiora Ta mMe-
ONYHOro reHeTuka.
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fied: in 20 (66.7%) patients, the diagnosis of
high-grade serous carcinoma was confirmed,
7 (23.3%) patients- had endometrial carcino-
ma, and 3 (10%) patients- had clear cell car-
cinoma of the ovaries (Table 1).

For the purpose of molecular profiling, tumor
samples obtained during surgery (laparoscopy
or cytoreduction) were sent to the CSD medical
and genetic laboratory (Kyiv). Using the NGS
method on the Illumina platform (USA), an ex-
tended NGS panel was studied to determine so-
matic and hereditary mutations in HRR system
genes and other genes.[21-23] A genetic pan-
el of mutations in 32 genes (NGS) was used to
identify mutations in the coding sequences of
AR, ATM, ATR, BARD1, BRCA1, BRCA2, BRIP1,
CDH1, CDK12, CHEK1, CHEK2, ESR1, FANCA,
FANCL, HDAC2, HOXB13, MRE11 NBN, PALB2,
PPP2R2A, PTEN, RAD51B, RAD51C, RAD51D,
RAD54L, STK11 and TP53 (in coding exons and
exon/intron boundaries) and in hot spots of
BRAF, ERBB2, KRAS, NRAS, PIK3CA genes.

Histological material underwent pre-registra-
tion and compliance control (NCCN, ESMO)
prior to performing the NGS study. Each sam-
ple was marked with a specific Q-code, which
allowed tracking of the patient’s material at
all stages of the study. At the initial stage, the
pathologist evaluated the histological prepa-
rations. The next stage of research is the iso-
lation of nucleic acids. Nucleic acids (DNA and
RNA) were extracted in separate working ar-
eas in designated equipped boxes.

Stages of nucleic acid extraction:

Deparaffinization allows for extracting paraffin
from block sections and obtaining purely tis-
sue material for further processing.

Lysis is the process aimed at the destruction
of cell membranes.

Washing guarantees obtaining pure nucleic
acid without impurities and inhibitors.

Elution involves separating DNA or RNA from
the column filter.

Quality control means measuring the concen-
tration of DNA or RNA on a spectrophotome-
ter.
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After receiving isolated nucleic acids, the li-
brary preparation process takes place. This
chain of successive nucleic acid modifications
aims to shape relatively short DNA fragments
with individual identifiers. Specific tags in the
adapters are attached to the ends of each frag-
ment. Each tag has a unique molecular barcode
that identifies samples from different patients.
In contrast, adapters allow these fragments to
bind with the analyzer’s surface where the re-
action occurs. The next step is sequencing.

The Illumina NGS sequencing method is based
on such innovative technologies as “sequencing
by synthesis” with labeled nucleotides, bridge
amplification, and DNA molecule clustering
technology. The geneticist loaded a cartridge
with agents for sequencing and a chip where the
detection takes place into the NGS device. The
entire sequencing process took 20 to 32 hours.
Reaction indicators were displayed on the moni-
tor screen, allowing for analysis of the sequence
of nucleotides in the composition of nucleic ac-
ids. Detected genetic disorders were interpret-
ed according to the ACMG, ENIGMA Consortium
and ACGS recommendations.[5,8,24]

The molecular profiling results were reviewed
and discussed during multidisciplinary meetings
with the participation of a gynecologist-oncolo-
gist, a chemotherapist, a radiation therapist, a
pathomorphologist and a medical geneticist.

Research results were statistically processed
using Microsoft Excel and Statistica 12 statis-
tical analysis package (StatSoft, USA).

During the statistical processing of obtained
data, relative and average values were ana-
lyzed. Study results are represented by the
arithmetic mean value and the standard error
of the arithmetic mean value (M+m).

A correlation analysis was conducted using the
parametric correlation method to identify and
assess relationships between quantitative in-
dicators, with Pearson’s linear correlation co-
efficient (r-Pearson) determined with a con-
fidence interval of 95%. A negative value of
the coefficient was interpreted as an inverse
(negative, negative) relationship between the
studied values, a positive one - as a direct-
ly proportional (direct, positive) relationship,
and a value of 0 - as no relationship. Accord-
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CratnctnyHy 06pobKy pe3ynbTaTiB 4OCNiAXKEH-
HS MpOBOAMAM 3@ AOMOMOIOK MakeTa CcTaTuc-
TUYHOro aHanisy Microsoft Excel Ta Statistica
12 (Statsoft, USA).

Mpn cTatMCTUYHIK 06pobui oTpMMaHUX AaHUX
MpoBOAUNN aHani3 BiAHOCHUX | cepenHixX Benu-
UMH. Pe3ynbTaTn AOCAIOKEHHA npeacTaBrieHi
cepefHiM apUPMETUYHMUM 3HAYEHHSAM | CTaH-
OAPTHOK MOXMOKOK cepeaHboro apupmeTmy-
HOro 3HayeHHsa (M+m).

Ons BMABNEHHS Ta OLIHKM B3aEMO3B’A3KIB MiX
KiNIbKICHUMM MOKa3HWMKaMW MpoBOAUBCS Kope-
NAUIMHWIA aHani3 MeToaoM MapamMeTpuyHoOi Ko-
pensuii 3 BU3SHAUYEHHSAM JliHiMHOro KoediuieHTa
kopensuii NipcoHa (r—-Pearson) 3 AOBIpYMM iH-
TepBanoM 95%. Bia'eMHe 3HauyeHHs Koediui-
€HTA TpaKTyBa/n K 3BOPOTHUMN (HEraTmMBHUM,
BiA'EMHMIN) 3B'A30K MiX [OCMIAXYBaHUMU Be-
JINYMHaMK, AoAaTHE — K NPSIMO NMPONOPLINHUIA
(NpsiMMin, NO3UTUBHUI) 3B'A30K, 3Ha4eHHsA 0 -
K BIACYTHICTb 3B’A3KY. 3a CUNOO 3B'A3KY KO-
pensuinHy 3asexHiCTb BBaXann TiCHOW (CuNb-
Hoto) npu r=0,70-1, cepeaHbOi cMan — npu
r=0,30-0,69, cnabkoto - npm r=0,01-0,29.

Pe3synbTatn

Po3nogin MyTauiin BUSBNEHMX MNpu 3acTocy-
BaHHI  MOJIEKYNIAPHO-AIarHOCTUYHOI  MNaHeni
306paxeHo Ha Puc.1.

lMpu aHanisi pesynbTaTiB MOJIEKYIAPHOrO Npo-
QintoBaHHA NyxanH (AMB. pUC.) BUSBIEHO, WO
HanyacTiwe BMABNAIUCSA MyTauii reHis TP53
(34.2%, B 11 3paskax nyxauHu), BRCA-1
(20.6%, y 7 3pa3kax) Ta BRCA-2 (11.8%, y

Original research: Clinical sciences

2.9% 2,9%

mTP53
s KRAS ERADSIC

uBRCA-2
ENBN

mBRCA-1 ©He Bussieno

1 AR

PucyHok 1. CTpykTypa MyTauiil, BUSBNEHUX MpU Mose-
KYNspHOMY MpodintoBaHHi NyXJMHW Y A0CAIAXYBaHOI
KOropTu Naui€eHTOK

4 3paskax). Y 16.7% Bunagkis (y 6 3pa3skax
NyXAMHW) He 6yno BUSABNEHO MyTalin y Xoa-
HOMY i3 reHiB naHeni. KpiMm Toro, y 2 naui€eHToK
(6.7%) BCTAHOBNEHO OAHOYACHY HasABHICTb
MyTauin gsox reHis (TP53 i RAD51C, a Takox
TP53 Ta AR) i B 1 nauieHTkn (3.3%) - TpbOX
reHis (TP53, BRCA1 ta KRAS).

Cepen obcrexeHnx 30 3pa3kiB MyTaUiliHi 3Mi-
HM 6yno BuaBneHo B 23 Bunagkax (76.7%)
y ricTonoriyHoMy MaTepiani Ta y 2-x Bunaa-

Tabanys 2

CTpyKTypa 4acToTu BUSAIBJIEHHA MyTauii, MopdoTuniB i yytnmBocTi nyxsiuH ao NXT y
Aocnip>KyBaHiW KOropTi Nauli€eHTOK

FicTONOriYHMI TMN NYyXAUHK YyTtnusictb go MNMXT
MyTauis BucokosnoskicHa ce- EnpnomeTpioigHa CBITNOKNITUHHA Y
po3Ha KapuMHOMa KapuMHoMa KapumMHoMa yrnvea HeuyTnvea
TP53 7 3 1 8 4
BRCA1 5 2 - 6 1
BRCA2 4 - - 3 1
KRAS 1 2 - 2 1
RAD51C - 1 1 2 -
NBN - - 1 - 1
AR 1 - - 1
He BusaBneHo 3 2 - 4 1
Pasom 20 7 3 22
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ing to the strength of the relationship, the
correlation dependence was considered close
(strong) at r=0.70-1, medium at r=0.30-
0.69, and weak at r=0.01-0.29.

Results
The distribution of mutations identified using the
molecular diagnostic panel is presented in Fig. 1.

When analyzing the results of molecular profil-
ing of tumors (Fig. 1), mutations of the genes
TP53 (34.2%, in 11 tumor samples), BRCA-1
(20.6%, in 7 samples), and BRCA-2 (11.8%, in
4 samples) were found. In 16.7% of cases (in 6
tumor samples), no mutations were identified
in any of the panel genes. In addition, two pa-
tients (6.7%) were found to have mutations in
two genes (TP53 and RAD51C, as well as TP53
and AR), and one patient (3.3%) had muta-
tions in three genes (TP53, BRCA1 and KRAS).

Among the 30 samples examined, mutational
changes were detected in 23 cases (76.7%)
of histological material and in 2 cases (6.7%)
of peripheral blood. Out of 25 cases, DNA
repair deficiency by homologous recombina-
tion (HRD status) was detected in 14 sam-
ples (56%), distributed by tumor morphotype
as follows: high-grade serous carcinoma - 9
samples (64.3%), endometrial cancer - 3
samples (21.4%) and clear cell carcinoma - 2
samples (14.3%) (Table 2).

The application of molecular profiling of tumor
samples made it possible to identify the incon-
sistency of the tumor’s mutational profile with
pathomorphological findings and to correct

Original research: Clinical sciences

2,09 2.9%

m TP53
s KRAS ERADSIC

u BRCA-2
ENBN

B He BuaBIEHO
B AR

uBRCA-1

Figure 1. The structure of mutations identified during
molecular profiling of the tumor in the studied cohort of
patients

the treatment plan. In particular, the pres-
ence of HRD status was established in patients
with high-grade serous OC but also in three
patients with endometrial carcinoma and one
patient with clear cell morphology.

According to correlation analysis results, we
found that the frequency of detecting sen-
sitivity to platinum-based PCT was reliably
combined with the presence of a BRCA-2 gene
mutation (r=0.45, p<0.05).

Table 2
The structure of the frequency of mutations, morphotypes
and sensitivity of tumors to PCT in the studied cohort of patients

Histological tumor type Sensitivity to PCT

Mutation High-grade se- Endometrial Clear cell . .

rous carcinoma carcinoma carcinoma Sensitive Insensitive
TP53 7 3 1 8 4
BRCA1 5 2 - 6 1
BRCA2 4 - - 3 1
KRAS 1 2 - 2 1
RAD51C - 1 1 2 -
NBN - - 1 - 1
AR 1 - - 1

Not Found 3 2 - 4 1
Total 20 7 3 22 8
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kax (6.7%) - B nepudepwnyHii kposi. I3 25
BMNaaKie pediumt penapauii AHK wnaxom
romonoriyHoi pekombiHauii (HRD cTaTyc) 6ys
BuaBneHnn y 14 3paskax (56%), posnoains-
NCb 3a MOPMOTMMNOM NYXJIMHU TaK: CEpPO3-
Ha BMCOKO3/05KiCHa KapuuHoMa - 9 3paskiB
(64.3%), eHpomeTpioigHMN pak — 3 3pasku
(21.4%) Ta CBITNOKMITMHHa KapuuMHOoMa - 2
3pa3ku (14.3%) (Tabn. 2).

3acTocyBaHHSA MOMEKYSPHOro npodintoBaH-
HA MNYXJIMHHUX 3pasKiB [AOMOMOr/I0 BUABUTH
HeBiANOBIAHICTb MyTauiiHOro npodinto nyx-
NNHN NAaTOMOP@OAOriYHNUM 3HaxiaKaM i BHECTU
KOPEKTUBM B MJaH NiKyBaHHA. 30KpeMa, Ha-
aBHicTb HRD ctatyc 6yno BUABMAEHO He nuwle
y Maui€EHTOK i3 CEepPO3HUM BUCOKO3NOAKICHUM
(high grade) P4, a 11 y 3-X nauieHTOK i3 eHAo-
MeTpioigHO KapuMHOMOK Ta B 1-1 nauieHTKU
3i CBITNOKNITMHHOK MOPGONOTIELD.

3ayBaXkMMo TaKoX, WO 3rigHO 3 pe3ysbTaTtaMu
KOpensuinHoro aHanisy, Mm 3’acyBanu, Lo Yac-
TOTa BUABJIEHHSA YYT/IMBOCTI 4O MJIATUHOBMICHOI
MXT [oCTOBIpHO MOEAHYBasnach i3 HasABHICTIO
MyTauii reHa BRCA-2 (r=0.45, p<0.05).

OTpuMaHi gaHi ganu 3mory obrpyHTyBatu 3a-
ctocyBaHHA TIXT i3 BK/IKOYEHHAM nMpenapa-
TiB-NOXiAHUX NMJIATUHU AK NPOTUPELUANBHOIO
NnikyBaHHSA. KpiM Toro, ABOM MNaui€HTKaM i3 eH-
AOMETPioiAHO KapUMHOK SIEYHMKIB 6yno 3a-
CTOCOBAHO NiATPUMYKOUY Tepanito i3 3acTocy-
BaHHsM npenapaty i3 rpynn PARP-iHribiTopis
3 BUPAXeHUM KNiHIYHUM edeKTOoM.

3a3HauMMO TaKOX, WO BUSABJIEHHSA HasiBHOCTI
MyTauii y reHi KRAS y nauieHTKn 3 NepBUHHUM
MOpPONOriYHMM AiarHO30M CEpPO3HOr0 BMCOKO3-
nosikicHoro PS o6rpyHTyBano AouinbHicTb nepe-
rnagy rictonoriyHoro martepiany B pedepeHTHIln
MopdonoriyHin nabopaTtopii Ta 4OAATKOBOIO 3a-
CTOCYBaHHS iIMyHOTCTOXIMIYHOIO AOCHIAXEHHS (3
BU3HayeHHaM ekcnipecii WT-1, PR-peuenTopis,
HancmHy A Ta p53). Hagani 6yno ytoyHeHo na-
TOMOPMONOrivYHMIA AjarHo3 (Cepo3HUN HU3bKO3-
nosikichmn (low grade) PS). Ha nigcrasi uboro
BMCHOBKY 6yn0 BHECEHO 3MiHW B NiaH aa’toBaHT-
Hoi Tepanii (3acTocyBaHHSA ropMoHoTepanii).

O6roBopeHHA

CbOrofHi CTaH4apTOM JNiKyBaHHAM MNaUIEHTOK
i3 eniTenianbHUM PA € XipypridyHa uuMTopenyk-
uig Ta cucreMmHa MNXT i3 3acTocyBaHHAM npe-
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napaTiB MJaTUHW Ta TakCaHiB. Y pasi HEMOX-
JIMBOCTI BMKOHaHHA uUMTOpeKAyuii B MOBHOMY
06’eMi, nikyBaHHSA pO3MNOYMHAETLCS 3 HEoaA 't0-
BaHTHOI MNXT. Ha xanb, ansa 6inblwocTi nawuieH-
TOK i3 Mi3HiMKW cTagigaMmn PA HeMae AOCTaTHbLO
edeKTUBHOro BapiaHTa fiKyBaHHSA ANS 3HU-
YXEHHSA PU3NKY MPOrpecyBaHHA 3aXBOPIOBAHHA
nicng ximiotepaneBTUYHOro NIiKyBaHHA nNepLuoi
NiHii 3 ornagy Ha HU3KY aKTopiB, BPaxoByto-
UM 3aranbHUIA CTaH, CYMyTHIO COMaTU4YHYy na-
TONOrit0, TpUBaNiCTb NepBUHHOI BiAMNOBIAI Ha
NiKyBaHHS, nobiyHi aBMLWa, ricTONOorivyHi oco-
61MBOCTI NyX/IMHK, NOKanisauito, a TakoX Mo-
NeKynspHO-reHeTUyHi YnHHukKn [8,25]. MpoTe
BMKOPUCTAHHA TapreTHol Tepani MoXe 3MiHU-
TV TpaauLUinHy napaanrmy.

lMpenapaTu, Wwo HanexaTtb Ao rpynu PARP-iH-
ribitopie, nNpoaeMOHCTpyBaau CBOKO edek-
TUBHICTb K MOHOTepanisa B JiKyBaHHiI pe-
unamsytodoro PA Ta nigTpumMyrodol Tepanii y
MauieHTOK YyTAMBUX A0 Tepanil Ha OCHOBI nna-
TuHK [15,18]. dediunT romonoridyHoi pekom-
6iHauii (HRD) € TunoBow XapaKTepUCTUKOI
cepo3Horo PA BMCOKOro CTyneHs 3105KiCHO-
cTi [15]. HepgaBHi kniHiYHi gocnigXeHHs npo-
AEMOHCTpYyBanun ii NPOrHOCTUYHUIA NOTeHUian,
30KpeMa npu niaHyBaHHI BigNOBIAI MauUiEHTOK
Ha Tepanito Ha OCHOBI NJATUHW Ta BiANOBIAI
Ha PARP-iHri6itopn [18-20]. 3rigHO 3 AaHUMK
The Cancer Genome Atlas, HRD-no3nTmBHUi
CTaTyC € HaWMOLIMPEHILLO reHeTUYHO 3Mi-
Hoto npu PA (69%) [12], 3okpeMa npu cepos-
HOMY BMCOKO3M08KiCHOMY PH. 3a3zHaummo, wo
HRD, 3Hauylle piglie, ane BCe X MOXe TaKoX
6yT BUSIBNEHUN Yy MNyXJMHaX iHWOi Mopdo-
NOriyHOi CTpyKTYpn (eHOOMETpIoigHWUNI, CBIT-
nokniTmHHuM PA) [15]. Hahuactiwe HRD-no-
3UTUBHUIA CTaTYC aCOLIOETbLCS 3 MyTaLigMu i3
BTpaToOlo YHKLIi Ta enireHeTUYHMMKN Moaundi-
Kauismm BRCA1/2 abo iHWKMX FeHiB, WO TaKox
BiagirpatoTb Baromy posb y HRR, BpaxoByroun
RAD51C/D, PALB2, ATM, H2AX, MRE11, RPA,
BRIP1, BARD1, RAD51 [15,16].

MyTauia reHa TP53 BusaBneHa B 34% XBOpuX
3 YCiX fOoCnigXyBaHUX MiATUNIB paKy A€YHUKA,
WO € piglwe HiXX NpeAcTaBfeHOo B iHWNX A0CTi-
OxXyBaHux rpynax [26]. MyTtauii reHa TP53 €
OAHIEID i3 HAMMNOLWMPEHILINX 3MiH NMPU OHKONO-
rMYHUX 3aXBOPHOBAHHAX MOAWHU. BigMiHHOCTI
B pe3yfbTaTaxXx Haloro AOC/igXEHHSA MOXYTb
6yTn noB’sa3aHi 3 MOXAUBICTIO gocnignTn 6inb-
WY KiNbKiCTb reHiB, sKi Takox 6epyTb ydacTb y
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The obtained data made it possible to justi-
fy the use of PCT with the inclusion of plati-
num-derivative drugs as an anti-relapse treat-
ment. In addition, supportive therapy with a
drug from the PARP inhibitor group applied
to the 2nd patient with endometrioid ovarian
cancer had a pronounced clinical effect.

It should be noted that the detection of a mu-
tation in the KRAS gene in a patient with a pri-
mary morphological diagnosis of high-grade
serous OC substantiated the feasibility of re-
viewing the histological material in a reference
morphological laboratory and the additional
use of an immunohistochemical study (deter-
mining the expression of WT-1, PR receptors,
napsin A and p53). The pathomorphological
diagnosis (low-grade serous OC) was clarified
in the future. Based on this conclusion, chang-
es were made to the adjuvant therapy plan
(hormonal therapy).

Discussion

Today, the standard treatment for patients
with epithelial OC is surgical cytoreduction
and systemic PCT, which uses platinum-based
drugs and taxanes. If complete cytoreduction
is not possible, treatment begins with neo-
adjuvant PCT. Unfortunately, for the majori-
ty of patients with late stages of OC, there
is no sufficiently effective treatment option to
reduce the risk of disease progression after
first-line chemotherapy due to a number of
factors, including general condition, concomi-
tant somatic pathology, duration of the initial
response to treatment, adverse events, histo-
logical features of the tumor, localization, as
well as molecular genetic factors.[8,25] How-
ever, the implementation of targeted therapy
can change the traditional paradigm.

Drugs included to the PARP inhibitor groups
have demonstrated their effectiveness as
monotherapy in the treatment of recurrent
OC and maintenance therapy in patients sen-
sitive to platinum-based therapy.[15,18] Ho-
mologous recombination deficiency (HRD) is
a typical characteristic of high-grade serous
OC.[15] Recent clinical studies have demon-
strated its prognostic potential for evaluating
patient response to platinum-based therapy
and PARP inhibitors.[18-20] According to The
Cancer Genome Atlas, HRD-positive status is
the most common change in OC (69%),[12]
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particularly high-grade serous OC. Notewor-
thy, HRD is significantly less common but
can still be detected in tumors of a different
morphological structure (endometrial, clear
cell carcinoma).[15] Most often, HRD-pos-
itive status is associated with loss-of-func-
tion mutations and epigenetic modifications
of BRCA1/2 or other genes that also play a
significant role in HRR, including RAD51C/D,
PALB2, ATM, H2AX, MRE11l, RPA, BRIP1,
BARD1, RAD51.[15,16]

Mutation of the TR53 gene was found in 34%
of patients from all studied subtypes of ovari-
an cancer, which is less common than in other
studied groups.[26] Mutations of the TR53 gene
are one of the most common changes in human
cancer. Differences in our study’s results may be
related to the opportunity to investigate a larger
number of genes involved in carcinogenesis that
have not been investigated before.

The mutation of the BRCA-1 gene was de-
tected with a frequency of 25% in the HGSOC
group, which corresponds to the observations
of other researchers in this morphological
subtype.[15]

The distinction between functionally HRD-pos-
itive and HRD-negative tumors is crucial from
a clinical perspective. Determining patients’
HRD status can help stratify them, identifying
those more likely to benefit from a mainte-
nance strategy with PARP inhibitors or bevaci-
zumab as the first-line treatment and certain-
ly those for whom it would be appropriate to
reconsider primary therapy, too.

Based on the available data, universal HRD
testing by molecular profiling of tumor sam-
ples would be extremely useful in under-
standing individualized maintenance therapy
options for patients with late-stage OC after
response to first-line platinum-based PCT. Un-
fortunately, access to HRD testing in many
countries, including Ukraine, is currently lim-
ited, particularly for economic and technolog-
ical reasons. However, the usefulness of such
testing is obvious, as can be seen in the pre-
sentation of our clinical case.

Presentation of the clinical case
Patient S., born in 1950, came to LROTDC in
August 2020 with complaints of general weak-
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KaHueporeHesi i paHiwe He focniaXyBasnuch.

MyTauia reHa BRCA-1 BusiB/ieHa 3 4acTOTO
25% B rpyni CB3P4, wo Bignosigae cnocrepe-
XXEHHSM iHWKWX A0CNIAHMKIB i B LboMy Mopdo-
noriyHomy nigaTmni [15].

3 KNiHiYHOro nornsay, BigMiHHICTb MiX dYHKLUIO-
HanbHO HRD-no3ntneHnmMmM Ta HRD-HeratuBHM-
MU NyXJIMHAaMW € BUpiLllasibHOWO. BCTaHOBNEHHSA
HRD-cTaTycy nauieHTOK MOXe AOMNOMOrTH CTpa-
TUiKyBaTM NALIEHTOK, BUOKPEMMBLLM TUX, AKi
3 6inbLO BipOrigHICTIO OTPUMMAlOTb KOPUCTb
BiA cTparerii nNigTpUMyro4ol Tepanii Ha OCHOBI
PARP-iHri6iTopie abo 6eBaunsymaby B nepuuii
NiHii NikyBaHHS, a TakoxXx, 6e€3yMOBHO, TMUX, AN
AKUX AOoUINbHUM 6yae nepernsHyTM TaKoX i
NepBUHHY CUCTEMY Tepanito.

ba3syuncb Ha HaaBHWUX AaHWUX, YHiBepcasibHe
TectyBaHHA HRD LWAIAXOM MOMEKYNAPHOro npo-
dintoBaHHA NYXJMHHUX 3pa3kiB 6yno 6 BUHAT-
KOBO KOPUCHWM A8 pO3yMiHHSA iHAMBIAYaNIbHUX
BapiaHTIB NiATPUMYOYOI Tepanii Ana nauieHToK
i3 mi3HiM cTagiamun P4 nicna signosigi Ha nep-
wy nidito MXT Ha ocHoBiI NNaTtuHW. Ha Xanb,
Hapasi goctyn Ao TectyBaHHA HRD y 6aratbox
KpaiHax, y TiM unicni i B YkpaiHi, obMexeHuin,
30KpeMa 3 eKOHOMIYHUX i TEXHOMONIYHUX Mip-
KyBaHb. BoaHouyac [OUiNbHICTL Takux A[ocni-
[)XXEeHb € 04YEBWAHOIO, MPO LLO MOXE CBIAYUTH
npeseHTaLlisg HacTyrnHOro K/iHiYHOro BMNaaKy.

MauieHTtka C., 1950 p.H., y cepnHi 2020 poky
3BepHynacb B JIOPJ14OLU 3i ckapramMm Ha 3a-
ranbHy cnabicTb, 36iNblWeEHHS XMBOTA Yy poO3-
Mipax, 3akpenu. lNpoBeaeHi kniHiko-nabopa-
TOPHI Ta IHCTpyMeHTanbHi 06CTEXEHHS 3rigHO
3 JIOKaJIbHUMWN MNPOTOKOSIAMU Ta BCTAHOBJIEHO
AiarHos: pak dedyHukis pT1cpN1M1 IV cT.

OnepaTnBHe BTpy4daHHA BUMKOHaHo 04.08.2020
poky. B 06’eMi nanapockonii, OMEHTeKTOMil,
6ioncii TazoBux nimdosy3nis. [icTonoOriyHO
nigTBEpAXXEeHO MeTacTa3 Cepo3HOoi naningpHol
kapumHomm G3.

JonaTtkoBO BMKOHAHO iMyHOricToxiMiyHe [o-
CNifXeHHs: IMYHO(MEHOTMN NyX/IMHU CBiAYMB
Ha KOPWUCTb eHAOMEeTpioigHOlI aJeHOoKapLuMHO-
MU. llicna oTpuMaHuxX pe3ynbTaTiB CrjlaHoBa-
HO i BMKOHaHO 03.09.2020 poky onepaTuBHe
BTPyYaHHS B 06’eMi abaoMiHanbHOI rictepek-
TOMIl 3 pagnKanbHUM BUCIYEHHAM Ta30BUX NiM-
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daTnyHmMx By3niB i uMTopeaykuii iHTpaabaomi-
HaNbHOIO YpaxXeHH4.

Mpwn pocnigxXxeHHi nicnsonepauiriHoro martepi-
any B TKaHMHaAX niBOi MaTKOBOI Tpybu BusB-
NeHo MOop@OnOoriyHi 03HaKM eHAOMETPIoIAHOI
ageHokapumHomm G3 (high grade) 3 gingH-
KamMn epo3Hoi kapumHomm high grade; y Ta-
30BUX nimdoBy3nax cnpasa (KOHrnomepar)
- MeTacTa3u KapuuHoMWM (3 nepeBaXKaHHAM
CTPYKTYpW cepo3Hoi kapuuHomu high grade);
B MaTepiani, OTpUMaHOMY i3 O4YEepeEBUHU, — Me-
TacTasu KapuuMHOMMU.

[lofaTkoBO MauieHTLi NMpoOBeAEHO MOJeKynsap-
HO-reHeTUYyHe TecTyBaHHS. 3a A0MNOMOrow Me-
Toay NGS 6yno gocnigxeHo 32 reHM CUCTeMu
HRR Ta iHLWIi reHn i BUAB/IEHO NAaTOreHHy MyTa-
uito reHa RAD51C Ta reHa TP53.

3 30.09.2020 poky nauieHTKa po3noyana Kypc
AXT 3a cTaHZapTHOKO CXeMOK rnpenapart rpynu
TaKCaHiB i NNAaTUHU B CTaHAAPTHUX Ao3ax. lMaui-
€HTKA oTpuMana 6 umknie. EdekTuBHICTb Niky-
BaHHS OLiHIOBaNM 3a AOMOMOrOK KOMM'IOTEPHOI
ToMorpadii 3 KOHTPACTyBaHHAM 3 OLUIHKOK Ha
OcHoBI KpuTepiiB OUiHKKM BiANOBIAI Npy CONiAHMNX
nyxnmHax (RECIST), sepcia 1.1 (RECIST 1.1)
[27]. Nicna 6 umknie AXT po3no4vana niaTpumy-
touy Tepanito npenapaToM i3 rpynu PARP-iHri6i-
TOpiB nepopanbHoO 1 pa3 Ha AeHb.

Ha ueli MOMeHT nauieHTKa NpPOAOBXYE NiATPU-
Mytouy Tepanito. 3rigHo 3 AaHMMK KoMn'loTep-
HoT TomMorpadii 3a 27.02.2024 poky: cTaH nic-
N8 KOM6IHOBAHOro NiKyBaHHA paKy SEYHUKIB.
Kny6oBa i naxBuHHa niMmdaneHonaTis 3 O3Ha-
KaMu perpecii. HeMae nosgBM HOBUX BOMHMULL,.

MauieHTka noyvyBaeTbCcs A06pe, nikyBaHHS ne-
pPEHOCUTb 3a40BiSIbHO, AKICTb XUTTSA 3a40BiNbHA.

Y BUCHOBKAaX:

3anponoHoBaHa MaHesib MOJIEKY/IAPHOro Tec-
TYBaHHSA MPOAEMOHCTPYBasia BUCOKY KJiHIYHY
edeKTUBHICTb i Aana 3MOory cKkoperysaTu nnax
NiKyBaHHSA NMauieHToK i3 nowupeHum PH.

[eHeTM4He TecTyBaHHA Tpeba BMKOHYBaTK Ha
Mo4YaTKOBMX eTanax JiKkyBajlbHO-AiarHoCTNY-
HOro npouecy, Wo A0MNOMOXe iMMNeMeHTyBaTu
iHOMBIAYaNi30BaHUA MeHeOXMEHT MNaui€EHTOK
Ta onTuMmizyBatn Bubip cuctemHoi i/abo Tap-
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ness, increased abdomen size, and constipa-
tion. Clinical laboratory and instrumental ex-
aminations were carried out according to local
protocols, and the diagnosis of ovarian cancer
pT1srN1M1 stage IV was made.

On August 4, 2020, a laparoscopy, omentec-
tomy, and biopsy of pelvic lymph nodes were
performed. Metastasis of serous papillary car-
cinoma G3 was confirmed histologically.

An additional immunohistochemical study
was performed: the immunophenotype of
the tumor confirmed the endometrial ade-
nocarcinoma. Based on the results, surgical
intervention consisting in abdominal hyster-
ectomy with radical excision of pelvic lymph
nodes and cytoreduction of the intra-abdom-
inal lesion was planned and performed on
September 3, 2020.

When examining the postoperative material in
the tissues of the left fallopian tube, morpho-
logical signs of G3 (high-grade) endometrial
adenocarcinoma with areas of high-grade ero-
sive carcinoma were found; carcinoma metas-
tases (with a predominance of the high-grade
serous carcinoma structure) were found in
pelvic lymph nodes on the right (conglomer-
ate); carcinoma metastases were identified in
the material obtained from the peritoneum.

In addition, the patient underwent molecu-
lar genetic testing. Using the NGS method,
32 genes of the HRR system and other genes
were investigated, and a pathogenic mutation
of the RAD51C gene and the TP53 gene was
detected.

On September 30, 2020, the patient began a
course of ACT according to the standard reg-

Original research: Clinical sciences

imen of taxane group drugs and platinum in
standard doses. The patient received six cy-
cles. Treatment efficacy was assessed by con-
trast-enhanced computed tomography with
response evaluation criteria for solid tumors
(RECIST), version 1.1 (RECIST 1.1).[27] After
six cycles of ACT, the patient started main-
tenance therapy with a drug from the PARP
inhibitor group orally once a day.

At the moment, the patient continues sup-
portive therapy. According to computer to-
mography data for February 27, 2024, the
condition after the combined treatment of
ovarian cancer. Lumbar and inguinal lymph-
adenopathy with signs of regression. There
are no new foci.

The patient feels well, tolerates the treatment
satisfactorily, and improves the quality of life.

In conclusions:

The proposed molecular testing panel demon-
strated high clinical efficiency and allowed for
the adjustment of the treatment plan of pa-
tients with advanced OC.

Genetic testing should be performed at the
initial stages of the treatment and diagnos-
tic process. This will allow for the application
of personalized patient management and the
optimization of the choice of systemic and/or
targeted therapy, which may improve treat-
ment outcomes.

The discrepancy between the tumor’s mor-
phological characteristics and the profile of
genetic damage requires additional examina-
tion and corrections in each patient’s treat-
ment strategy.
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