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COBPEMEHHbIA KNTUMHUYECKUN NOPTPET BOJIbHOW PAKOM
ANYHUKOB B HOBOCUBUPCKOW OBJIACTU

A.B. TapxoB, M.A. NoH4yapoB, A.B. TepeweHko, H.FO. 3Be3guHa, H.A. Brokcenb,
0.K. YkonoBa, J1.H0. KoHoBanoBa, [1.K. Hukutuna, [1.B. Mopo3os, M.C. CensikoBa

'BY3 HCO «lopoackas knuHuyeckas 6onbHmua Ne 1»
Poccus, 630047, r. HoBocubupck, yn. 3anecckoro, 6

AHHOTauus

BBepeHue. Pak anyHukos (PA) — ogHO 13 Haunbonee pacnpoCTpaHEHHbIX 3r0KaYyeCTBEHHbIX HOBOOO-
pa3oBaHUN XEHCKOM NonoBon cdepbl. B nocrnegHne gecatunetvs oTMedarTcs U3MeHeHne BO3pacTHOro
coctaBa bonbHbix PA, xapaktepa conyTcTByoLmMx 3aboneBaHnii n HapacTaHue KonMyecTBa NepBUYHO-
MHOXECTBEHHbIX 3[1I0Ka4eCTBEHHbIX HOBOOOpa3oBaHuii. B cBs3u ¢ 3TMM HeobxoamMma COBpeMeEHHas OLEeHKa
KINMHUKO-3NMAEMMONOrMYECKNX XapakTepucTrk 6onbHbIx PA, conoctaBneHme nx ¢ gaHHbIMU NUTepaTtypbl Ans
CBOEBPEMEHHOW ANArHOCTUKM 3aboneBaHms 1 NoBbILLEHWS 3 EKTUBHOCTU NeveHus. Lienb nccnegoBanus —
onpeaennTb COBPEMEHHbIE KINMHUYeCKMe xapaktepucTukmn 6onbHbix PA B HoBocmbupckon obnactu (HCO).
Martepuan u meToabl. [IpoBeaeH peTpoCneKTUBHbIN aHanu3 nctopuii 6onesxmn 370 60MnbHbIX C BNEPBbIE Bbl-
siBneHHbIM PA, npoxoamsLlumnx neveHune B 2020-23 rr. B otaeneHun oHkornHekonorum NBY3 HCO «lopoackas
KnuHudeckasi bonbHuua Ne 1», asnatowerica ogHum 3 kpynHenwnx JIMY Hoocmbupckon obnacTtu, exerogHo
oKasblBalLLeln cneynannavpoBaHHyo nomoulb 35—40 % oHkONornyecknx naumeHTok permoHa. B nccneno-
BaHUM OLEHMBaNMUCh criedyoLlime napameTpbl: BO3pacT, IMHEKONOrMYEeCKUA aHaMHe3, UHOEKC Macchbl Tena,
conyTCTBylLLME 3aboneBaHnsi, HacneaCTBEHHbIN OHKONOrMYECKNn aHaMHe3, Hannyne y 60nsHoM NepBUYHO-
MHOXECTBEHHbIX 3110Ka4eCTBEHHbIX HOBOOOPa3oBaHWUi, Xanoobbl, ANUTENbHOCTbL 3aboneBaHnsa OT NepBbiX
KMMHNYECKNX NPOSBREHUN [0 MOPAONOrnyeckon sepudunkaumm, oueHka ypoBHs oHkomapkepoB CA-125 un
HE-4, ructonornyecknin Tun onyxonw, ctaausa sabonesanus. PesynbTathl. bonbHble PA B HoBocubupckon
obnactu, B 69,2 % crnyyaeB 310 XeHLumHbI ctapLue 50 ner, B 22,4 % — 41-50 ner, B 8,4 % — monoxe 40 net.
Boree yem y nonosuHbl 6onbHbIX PA (56,2 %) nnbo He 6bino pogos BoobLe (13,8 %), nmbo Bbinn TonbKko
oaHu pogpl (42,4 %), npu atom abopTel MMenucek B aHamHese y 68,2 %. Cpeaun conyTcTByroLWmMx 3abone-
BaHU npeobnaganv nposiBNeHus MeTabonmyeckoro cMHapoma (aprepuansHas runepTeHsunsi, OXupeHue,
caxapHbivi anaber). Y 42,2 % 60nbHbIX OTMEYEH OTATOLLEHHbIN HAaCNeACTBEHHbIN OHKONOrMYECKUA aHaMHE3.
Cpenw TecTMpoBaHHbIX Hamu 6onbHbIX Y 13,7 % BbigBneHa myTauus reHoB BRCA 1 n 2. 3abonesaHue xa-
paKkTepM30BanocCh CKpbITbIM TedeHneM 1 B 66,8 % BrisiBrieHo B |-V ctaguu. Cpeam ructonornyeckmx Tmnos
onyxonewn npeobnagana High grade ceposHas kapumHoma anyHukoB. Y 82,7 % GonbHbix PA Bcex ctagui
yAanoch BbIMOMHUTbL NEPBUYHYIO MOSHYIO UM ONTUMAarbHYH LIMTOPEAYKTUBHYIO onepaumio. 3aknioveHue.
ConocTaBrneHne CoBPeMEHHbIX KITMHUKO-3MMAEMUONOrMYEeCKNX XapakTepmncTuk 6oneHbix PA ¢ nmerowmmncsa
nuTepaTypHbIMU JaHHBIMU NO3BONSET 6onee aheKTMBHO onpeaenaTb akTopbl prcka, BCNeacTBue Yero
MOBbLILLAETCSA Ka4eCTBO ANArHOCTUKM U YINy4LLAOTCA pe3ynbraThl NeYEeHUs.

KnioyeBble crioBa: pak AMYHUKOB, NePBUYHO-MHOXECTBEHHbIE 35I0Ka4YeCTBeHHbIe HOBOOOpa3oBaHus,
uuTOpEeayKTUBHbIE onepauuu, BRCA-myTauus.

#=7 TapxoB AnekcaHap BanepbeBuy, alexander-1976@rambler.ru
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MODERN CLINICAL PORTRAIT OF OVARIAN CANCER
PATIENT IN THE NOVOSIBIRSK REGION

A.V. Tarkhov, M.A. Goncharov, A.V. Tereschenko, N.Yu. Zvezdina, N.A. Buksel,
D.K. Ukolova, L.Yu. Konovalova, D.K. Nikitina, D.V. Morozov, M.S. Selyakova

City Clinical Hospital Ne 1
6, Zalesskiy St., Novosibirsk, 630047, Russia

Abstract

Background. Ovarian cancer is one of the most common malignant neoplasms of the female genital area. In
recent decades, there has been a change in the age composition of patients with ovarian cancer, a change in
the nature of concomitant diseases, and an increase in the number of primary multiple malignant neoplasms. In
this regard, it is necessary to assess clinical and epidemiological characteristics of patients with ovarian cancer
and to compare them with literature data for timely diagnosis of the disease and increasing the effectiveness
of treatment. Purpose of the study: to determine the current clinical characteristics of patients with ovarian
cancer in the Novosibirsk region. Material and Methods. A retrospective analysis of the medical records of
370 patients with newly diagnosed ovarian cancer, who were treated from 2020 to 2023 in the gynecological
oncology department of the City Clinical Hospital No. 1, was conducted. The study assessed the following
parameters: age, gynecological history, body mass index, concomitant diseases, hereditary cancer history,
presence of multiple primary malignant neoplasms, complaints, duration of the disease from the first clinical
manifestations to morphological verification, assessment of the level of tumor markers CA-125 and HE-4,
histological type of tumor, and stage of disease. Results. There were 69.2 % ovarian cancer patients aged
over 50 years, 22.4 % patients aged 41-50 years, and 8.4 % patients aged under 40 years. More than half of
the patients with ovarian cancer (56.2 %) either had no births at all (13.8 %) or had only one birth (42.4 %),
while 68.2 % had a history of abortions. The comorbidities of arterial hypertension, diabetes mellitus, and
obesity were common in ovarian cancer patients. A burdened family history of cancer was revealed in 42.2 %
of patients. BRCA 1 and BRCA 2 mutations were found in 13.7 % of patients. In 66.8 % of cases, ovarian
cancer was detected in an advanced stage (stage IlI-1V). High-grade serous ovarian carcinoma was the most
common histological type. Primary complete or optimal cytoreductive surgery was performed in 82.7 % of
patients with all stages of ovarian cancer. Conclusion. Comparison of modern clinical and epidemiological
characteristics of ovarian cancer patients with available literature data makes it possible to more effectively

determine risk factors, thereby increasing the quality of diagnosis and improving treatment outcomes.

Key words: ovarian cancer, primary multiple malignant neoplasms, cytoreductive operations, BRCA

mutation.

Beenenue

Pak smunukoB (PS) — aktyanpHast mpoGiema co-
BpemeHHo# oHkosoruu. I[lo nanasiM GLOBOCAN,
B 2022 r. B Mupe Obut0 BbIsABICHO 324 398 HOBBIX
cryqaeB PS, a 206 839 GompHBIX ymepro [1]. Pak
SUYHUKOB 3aHUMAET JIMIUPYIOUTNE TIO3UITNH CPEIH
3JI0KaYECTBEHHBIX HOBOOOPA30BaHUH JKEHCKOH MO-
JIOBOW cepbl U OTIMYACTCS HanOoJee BHICOKMMHU
MoKasaTessiMu JieTadbHOCTH [2]. B sKkoHOMHYecKHU
pa3BUTHIX cTpaHax Pl 3aHnMaeT 2-e MecTo cpeu ory-
X0JIeH JKEHCKOH MOI0BOH c(hepbl, yCTymast TONBKO paKy
tena matku [3, 4]. B Poccuiickoit ®enepanyu B 2022 1.
ObLTO BriepBEIe BBISIBICHO 12 189 HOBBIX ciyuaeB PSl
[5]. OT™MegaeTcst HEYKIIOHHBIN POCT pacipoCTpaHeH-
HOCTH 3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHMUI SMUHIKOB
B Poccum — ¢ 57,8 na 100 thIC. Hacenenus B 2011 r.
10 65,2 na 100 Thic. Hacenenus B 2022 r. [6]. Hapsiny
¢ poctoM 3aboneBaemMoctu PS B mocnmemgame 20-30
JIET OTMEYAETCsl U3MEHEHNE CTPYKTYPHI 3a00JIEBIITHX:
YBEIMYMUIIOCH YUCIO O0Jiee MOJOJBIX MAIMCHTOK,
HU3MEHMJICS XapaKTep COMYTCTBYIOIIMX 3a00JIeBaHUN
¢ peodaganreM MeTa0oIMIeCKOTO CHHIPOMa, BO3-

6

pocia 7051t OOBHBIX € TIEPBUYHO-MHOKECTBEHHBIMHU
3JI0KaYeCTBEHHBIMU HOBOOOpa3oBaHusMU [7]. B cBs3m
C THM aKTyaJIbHOW ABJISIETCSI COBPEMEHHasl OIeHKa
KIJIMHUKO-3ITHIEMUOIOTHYECKHUX XapaKTEPUCTUK OOJIb-
HBIX P51 B cpaBHEHNH C IMEIOIIIMMUCS JTUTEPATY PHBIMH
JMAaHHBIME 1)1 60J1ee 3 PEKTUBHOTO BEIIBICHUS (DaK-
TOPOB PUCKA, YITYUIICHUS TUATHOCTHKH U JICUCHHS.

Leanb nccienoBaHust — ONPEACTUTH COBPEMEHHBIC
KITMHUYECKHEe XapakTepucTuku 001pHbIX PS B HoBo-
CHOMPCKOIT 00TacTy.

MarepuaJj 1 MeTOAbI

IIpoBeneH peTpocneKTUBHBIM aHalU3 UCTOPHUI
6ome3an 370 OOTBHBIX ¢ BIEPBBIC BHIBICHHBIM PSI,
MIPOXOAMBIIHUX JIEYCHUE B OTAEIICHIUH OHKOTHHEKOJIO-
run ['BY3 HCO «l'opojckast KiimHU4ecKast O0JIbHHUIIA
Ne 1» B 2020-23 rr. 13 370 GONBHBIX XUPYPTrUIECKOE
JIeueHUE NPOBEACHO y 357 MalMeHToK, 13 nanueHTok
OBUIHM TIPU3HAHBI HETOJNIEPAHTHBIMU K omeparuu. U3
357 onepupoBaHHBIX OONBHBIX y 295 BBINOTHEHA TTEp-
BUYHAs IIUTOPEAYKTUBHAS Oomepanus, y 58 — uHTep-
BaJIbHAS UTOPEAYKTUBHAS OTIEpaIs ocie 3 KypcoB
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HeoaabloBaHTHOW nmonmuxumuorepanuu (HAXT), y 4
OOJBHBIX XUPYPTrUYECKOE JICYEHNE HOCHIIO OpPTaHO-
COXpaHAIOUIMN XapaKTep.

B wmccienoBaHuM OIEHUBANIUCH CIEIYIOLINE
rapamMeTphl: BO3pacT, THHEKOJIOTUYSCKUI aHAMHE3
(Bo3pacT MeHapxe, XapaKTepUCTUKA MEHCTPYaIbHOTO
IUKJIa, 9UCII0 OepeMEHHOCTEH, poI0B, aDOPTOB, BO3-
pacT HaCTYIUICHHs] MEHOIIAy3bl, THHEKOJIOTHYEeCKHE
3aboJieBaHMs), POCT, Macca Tejia, MHIAEKC MacChl
tena (UMT — macca/poct? (Kr/mM?), COMyTCTBYIOIINE
3a001€BaHMsI, HACJIEACTBCHHBIH OHKOJOTMYECKUU
aHaMHe3, Hanuaue y 6obpHoM npyrux 3HO, xanoowl,
JUTATEIILHOCTB 3200JICBaHMUS OT MEPBBIX KIMHUUECKUX
MIPOSIBIICHUI 10 MOP(OIOTHIECKON BepuHUKaIny,
orieHKa ypoBHs oHkomapkepoB CA-125 m HE-4, tu-
CTOJIOTHUECKHUI THIT OMYXOJH, CTaHsI 3a00JICBaHNSI.
Cranus PS onpenensiiach mocie XupyprudecKkoro Jie-
yerHus 1o cucteme TNM (8-e n3nanwme, 2016 ) u FIGO
(2009). I'mcTomornyae CKHiA TUTT OITYXOJTH OTIPEIEIISIICS
no Kiaccudukanuu BO3, (5-¢ uzganue, 2020 r.).
O0beM IUTOPENYKTUBHOW OMEpaIiui OMpPeIesuICs
comacHo KiimHnueckum pekomeHamnusiv MuH3ipasa
P® o neuenwnro PSI (2024): momHas TUTOPETYKITUS —
MOCJIe BBIMOJIHEHHSI ONepaluil HEeT MaKpOCKOIIHYe-
CKHU OIPEJISNIIEMbIX OCTATOYHBIX OIMYXOJIEBBIX Macc;
ONTUMAJbHAS [UTOPEIYKIUS — UMEIOTCS BHIIUMBIC
MIPOSIBJIICHHUS OITyXOJIEBOTO IMPOIEcca ¢ MaKpOCKOITH-
YECKHU OMPEACIICMBIMU OCTATOYHBIMH OITYXOJIEBBIMHU
y3I1aMH, KaXK/IbIi N3 KOTOPBIX MEET AnaMeTp He Ooree
10 MM; HeonTHMaJIbHAS TUTOPEIYKIUS — UMEHOTCS
MIPOSIBJIICHHUS OITyXOJIEBOTO IMPOIEcca ¢ MaKpOCKOITH-
YECKH OTpEeeIIeMbIMI OCTAaTOYHBIMH y3JaMH, U3
KOTOPBIX XOTs ObI onuH 60mee 10 MM B nuametpe [8].
CraTrcTUYeCKUE MTOKA3aTeNu MMPEJICTABICHBI B BUJIC
CpemHero apu(gpMETHYECKOTO U ONIMOKH CPEIHETO
(M £+ m). Cratuctudeckas 00paboTKa IMOTyICHHOTO
MaTepuaia MPOBOAMIACH C MOMOIIBIO MPOrPaMMBI
Microsoft® Excel® 2016.

PesyabTarbl

ITo mamnaeiM E.B. baxumze [9], cpemxnamii Bo3pact
oonbubIx PA B 2012 1. coctarmsut 59 net. B 2018 . B
uccnenosanuu A.C. TronsauauHol ¢ coast. [10], Bkito-
yaBIieM 552 00JIbHBIX, JaHHBINA OKA3aTeN b COCTABHII
54 rona (1784 roma). Cpemgauii Bo3pacT 60abHBIX P51
B Haiem HaOmoenuu coctapmi 58,0 = 0,7 roma (ot
24 no 86 ner). PacnipeneneHue mo Bo3pacty y npolie-
YEHHBIX HaMH OOJLHBIX MPEJICTaBICHO B TA0M. 1.

Knuangeckne HaOMOeHNs YKa3bIBAIOT Ha He-
OMaronmpusATHYIO CBSI3b PAHHETO MEHApPXE U MO3IHEH
MEHOIIay3bl, OSCIUIONUs, MAJIOTO KOJIMYECTBA POJIOB
1 OOJIBIIIOTO KOIMYECTBAa a0OPTOB U PUCKA PA3BUTHSA
PS[11, 12]. B HameM HaOMIOMEHUH BO3PACT MEHAPXE
BapbHpoBal oT § 10 19 jer, B cpeiHeM OH COCTaBMII
13,1 £ 0,1 roga. AnuTenbHOCTh MEHCTPYaJIbHOTO
uKJiIa koneodanach ot 21 jaus 1o 50 nHed, B cpeiHeM —
27,940,1 nreit. Y 33 (8,9 %) O0IHHBIX B TCUCHHUE KH3-
HU He ObUIO HU OIHOM OepeMeHHOoCTH. Y 56 (15,1 %)
OOJILHBIX MMeNach TONbKO 1 GepeMeHHOCTh. Makcu-
MaJIbHOE KOJIMYeCTBO OEPEMEHHOCTEH B TEUCHUE BCEH
JKU3HU y HaOIrojaeMbIX HaMu O0NbHBIX — 22. B cper-
HEM 9HCIIo OepeMeHHocTel cocTaBmio 3,5+0,2. Y 51
(13,8 %) GonbHOI HE ObLTO PosOB, y 157 (42,4 %) —
Obutn onHu ponel, y 141 (38,1 %) — nBoe ponos, y 16
(4,3 %) 6onbHBIX — TpOe ponoB. bornee 3 ponoB B aHam-
Hese nmenn 4 (1,1 %) maruentku. [Ipu atom y 68,2 %
00JIbHBIX B aHaMHe3e Obutn abopThl: y 77 (20,8 %) —
1 abopt, y 62 (16,7 %) — 2 abopra, y 47 (12,7 %) — 3
abopra, y 29 (7,8 %) — 4 abopra. [1aTh 1 Oonee abop-
toB umenu 38 (10,2 %) 6ompubIX PA. Y 86 (23,2 %)
0O0JIBHBIX HA MOMEHT BBIsIBJICHHS PS5l MeHCTpyasbHBbIH
UK ObuT coxpaHeH, 284 (76,8 %) manueHTKu Ha-
XOJIMJIMCH B COCTOSIHMM MeHomay3bl. Y 179 (63,0 %)
OompHBIX PS1 MeHomay3a HacTymvna B Bo3pacte 4555
JIET, paHHsI MeHotmay3a (10 45 net) ormedanach y 21
(7,4 %) maumentku, 11 (3,9 %) 60NBHBIX OTMEUAIH
MO3Hee HACTYIUICHHE MEHOIIAay3bl — B BO3PACTE CTap-
e 55 net. Cpey THHEKOIOTHYECKUX 3a00IeBaHNH B
aHaMHe3¢ HaOITI0MaeMbIX HaMH OOJTBHBIX ITPeo0iIatamm
BOCIAJIUTEIBHBIC TPOIECCHI, TICEBI0IPO3US MICHKU
MaTKH, XPOHUYECKUN CAILITUHT0-00()OPHUT OTMEeua-
much y 42,7 % 60nbHBIX, 6,9 % OONBHBIX yKa3bIBAIU
Ha HaJW4Yrie BHEMAaTOYHBIX OepeMeHHOCTeH, Hepas-
BHBAIOIINXCSI OEPEMEHHOCTEH M CaMOIIPOU3BOIBHBIX
BBIKUIbIIIEN. MuOMa Tena MaTku U T€HUTAJIbHBIN
sHJI0OMETpHO3 nMmenach y 28,1 % GonbubIX. Y 18,6 %
00BHBIX PS BRIABISITHCH TOOpOKadeCTBEHHBIE THTIEP-
TJIACTHYECKUE TIPOIIECCHI DHIOMETPHS.

Hecmotpst Ha yacTbie anoObl 0ONBHBIX pakoM P51
Ha 00JIH 1 TUCKOM(DOPT B KHUBOTE, TUC(ATHIO, TOIHEKO
y 3,2 % HaOmomaeMbIX HAMH TAIIHEHTOK OTMEYEHBI
HEJOCTAaTOYHAsI Macca Tejla W €€ BBIPAKCHHBIN Je-
¢unuT. Psin 3apyOeKHBIX ¥ OTEYECTBEHHBIX aBTOPOB
YKa3bIBAIOT HA POJIb OXKUPESHUSI U HAPYIICHUH yTIie-
BoJtHOTO 0OMeHa B pa3Butuu P51 [13, 14]. [To qanHBIM
O.B. HoBuxkoBoii [ 15], mpu cepo3HOM U SHIOMETPHO-

Ta6nuua 1/Table 1

Bo3spacT 60nbHbIX pakom AIUYHWUKOB
Age of patients with ovarian cancer

20-30 et/ 31-40 ner/
20-30 years 31-40 years

Bo3spact/ 41-50 ner/
Age of patients
Unco 60TbHBIX/

0,
Number of patients 113,0%)

20 (5,4 %) 83(22,4 %)

Ipumeyanne: TabnuIa COCTaBICHA aBTOPAMH.

Note: created by the authors.
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41-50 years

51-60 et/
51-60 years

61-70 et/
61-70 years

71-80 met/
71-80 years

81 u 6onee net/
81 years and older

89 (24,1 %) 100 (27,0 %) 55 (14,9 %) 12 (3.2 %)
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unnoM P High grade e BBIsIBICHO CBSI3M MEKAY YBeE-
mmaenneM UMT n gacroroii 3aboneBaeMocTr. OqHAKO
OTMEUECHO 3HAYMMOE YBEITMUCHUE PUCKA CEPO3HOTO U
sugomerpuonHoro P Low grade (Ha 13 %) 1 B MeHB-
1IeH CTENEHU PUCKa MYIIMHO3HOTO paKa U CBETIIOKJIC-
TOYHOTO paka SSMIHUKOB. B Hamem HabOroneHwnn 123
(33,3 %) 60onBHBIX UMETH HOPMAJIBLHYIO MacCy Tena,
y 131 (35,4 %) ormedena u30BITOYHAS Macca Tela,
a 104 (28,1 %) mauuMeHTKH CTpajaifl OXKUPEHHEM.
Cpennuii poct 601pHBIX cocTaBmi 1,6 + 0,1 M, MUHU-
MaJbHBIN — 1,45 M, MakcuManbHBIN — 1,78 M. CpenHss
macca tena — 72,1 £ 0,8 xr, MmunumanbHas — 41 kr,
makcumanbHas — 135 kr. Cpegnauit UMT — 27,5+ 0,3,
MHUHHUMAaJIbHBIA — 14,7, MakcCuMalnbHbBINA — 52,7.
Hamubonee pactipocTpaHeHHBIMU COMTYTCTBYIOTIH-
MU 3200JICBaHUSIMH Y HAOFOaeMbIX HAMU OOJIbHBIX

ObLTH apTepuanbHas runeprensus (52,6 %), oxupeHne
(28,1 %), xporndeckuii racTpurt, KyoaeHut (20,1 %),
xpoHudeckuii xonernuctut (17,5 %), XxpoHudeckas
anemus (17,5 %) (tabm. 2). DT0 COOTBETCTBYET JIH-
TEpaTypHBIM JaHHBIM O YacTOTe METabOIUYeCcKOro
cunpoma y 6obHbIX PA [16]. Tonpko y 12,8 % Gorb-
HBIX HA MOMEHT yCTaHOBIIEHUS quarHo3a P e Obu1o0
COTYTCTBYIOITUX 3a00eBanmii (TadI. 2).

B macrosimiee Bpemst okoso 23 % cmydae PS co-
CTaBJISIIOT HACJIeICTBeHHBIE PopMbI 3a00meBanus [ 17].
Onucano He MeHee 6 HACTEeICTBEHHBIX CHHIPOMOB,
MIPOSIBIISIFOIIUXCS CEMEMHOM MPepacionoKeHHOCTHIO
K BO3HMKHOBEHHIO THHEKOJIOTHYECKOTO paKa, Cpein
KOTOPBIX HanboJee N3y4eHHBIMH SIBIISIOTCS] CHHIPOM
paka MOJIOYHOU JKeJIe3bl M SMYHUKOB M CHHJPOM
Jlurua [18]. B Hamrem HaOMIOMEHUHM HAJTUYHE 3J10-

Ta6nuua 2/Table 2

COI'IyTCTByIOI.IJ,VIe 3aboneBaHus y 6GOnbHbIX PakKoM ANYHUKOB

Concomitant pathology in ovarian cancer patients

ComyrctBytomue 3aboneBanus/Concomitant pathology

1 AprepuanbsHas runeprensus/Arterial hypertension

2 Osxupenue [-11I cremmenn/Obesity grade [-111

3. Xponunueckuii ractput, gyonenut/Chronic gastritis, duodenitis

4 JKeraexamenHast 60e3Hb. XPOHUUECKHI XOICIUCTAT/
Gallstone disease. Chronic cholecystitis

Yucno 6ompHBIX/Number of patients

194 (52,6 %)
104 (28,1 %)
74 (20,1 %)

65 (17,5 %)

5 Xponnyeckas anemust/Chronic anemia 62 (16,7 %)
6 Caxapusiii tuabet/Diabetes mellitus 41 (11,0 %)
7. Bapukosnast 007e3Hb BeH HIDKHUX KOHEUHOCTEH/_Varicose veins 30 (8,0 %)
8 Nmremnueckas 6ome3Hb cepana/Coronary heart disease 23 (6,2 %)
9. Apnt™un/Arrythmia 21 (5,8 %)
10. Xponnuecknii muenonedput/Chronic pyelonephritis 21 (5,8 %)
11. Xpounnyeckast 6one3ns modex/Chronic kidney disease 16 (4,4 %)
12. Juddysno-y3nosoit 306/Diffuse nodular goiter 16 (4,4 %)
13. XpoHnyeckas UIeMus roaoBHoro mosra/Chronic cerebral ischemia 12 (3,3 %)
14. T'unotupeos/ Hypothyroidism 11 (2,9 %)
15. Bponxunanpnas actma/Bronchial asthma 10 (2,6 %)
16. MouekamenHas 6ome3nn/Urolithiasis 10 (2,6 %)
17. Kapmuomuomnarus/Cardiomyopathy 8 (2,2 %)
18. Bupycusie remaruter B u C/Viral hepatitis B and C 8 (2,2 %)
19, OcTpoe HapyIIeHHE MO3TOBOTO Kpo§006pameﬂuﬂ/ 8 (2.2 %)
Acute cerebrovascular accident
20. AyToumMMyHHBIH THpeonanT/Autoimmune thyroiditis 7 (1,8 %)
21. Xpouuueckuii nankpearut/Chronic pancreatitis 7 (1,8 %)
2 SI3BeHHas 6OJ'I.C3HI: JKEINY/IKa U JBEHAAATUTICPCTHON KHUIIKH/ 7(1.8%)
' Peptic ulcer of the stomach and duodenum ’
23 Icuxuaeckne paFCTpoﬁCTBa (.HII/IBO(bp.CHI/ISI, JleMeHIHA, SMHIIETICHST)/ 6 (1,5 %)
' Mental disorders (schizophrenia, dementia, epilepsy) ?
24, Tpom603 Ben/Venous thrombosis 5(1,5 %)
25. [MocTundapxrHbIi Kapaunockiaepos/Post-infarction cardiosclerosis 4 (1,1 %)
XpoHnyeckast 00CTpyKTHBHAs 00JI€3Hb JIETKHX, dM(pr3ema JerKux/
26. . . . 3 (0,7 %)
Chronic obstructive pulmonary disease, emphysema
27. Huppos neuenu/Cirrhosis 3 (0,7 %)
28. BUY/HIV 3 (0,7 %)
29. 3aboneBanus orcyrcrBytor/No disease 47 (12,8 %)

Hpnmeqam/le: TabNnIa COCTaBICHa aBTOpaMH.

Note: created by the authors.
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KaueCTBEHHBIX HOBOOOPA30BaHUN y POACTBEHHUKOB
ormetiin 156 (42,2 %) n3 370 GOoMbHBIX: YaIIe BCETro
YKa3bIBAJIUCh PaK MOJIOUHOI xemne3sl (14,6 %), pak
TosncToii kutku (7,8 %), pak Tena marku (5,7 %), pak
xenynka (4,9 %) u pak suaankos (3,8 %) (puc. 1).
JlaHHBIC IMTEpaTyphl YKa3bIBAIOT Ha HEPEIKYIO
BCTPEUAEMOCTh NEPBUUYHO-MHOXKECTBEHHOTO PSI.
Tak, B necarunernem Haomonenuu C.A. bextepenoii
¢ coanT. [19] cpenu 1 759 GompHbIX PS mepBuuHO-
MHOkecTBeHHbIe onyxonu (IIM30) BeusiBnenst y 102
(5.9 %), u3 Hux y 55 % HaOMIOMANNCh CHHXPOHHBIE
omyxounu, y 30,4 % — meraxponnsie, y 10 (9,8 %)
OOJILHBIX HMMEJIO0 MECTO COYETaHHE TPEX OIYyXOJeH,
y 2 (1,96 %) — gerpipex 3HO. Haubonee uacto P
cuaxpoHHo couetaiics ¢ 3HO tena maTku, MOJIOUHON
JKeJNe3bl U IeHKn MaTku, MeTaxpoHHo — ¢ 3HO mo-
nounou xene3bl. N. Hoorshad et al. [20] yka3siBator
Ha BBISIBJICHHE CHHXPOHHOTO paKa dHAOMETpHUs Y 5 %
6osbHBIX PS 1 0 BesIBNeHMN cuaxponnoro PA 'y 10 %
OOJBHBIX YHAOMETPHATHHBIM pakoM. B HabmoneHnn
G. Tasca et al. [21], Bxirouaromiem 270 GOIBHBIX
[IEPBUYHO-MHOKECTBEHHBIM PSl 1 MOJIOUHOM Kele3bl,
y 9 % — oInyXonu BBIABIEHBI CHHXPOHHO, ¥ 91 % —
METaxpoHHO, Tpu4deM y 72 % OOJIbHBIX TIEPBO OITyXO-
JIBI0 OBUT pak MOJIOYHOM kene3bl, y 19 % — PS. B Ha-
mem uccnenoBanuu y 49 (13,2 %) 60nbHBIX BBISIBICHBI
[IM30: y 24 (49 %) — CHHXpOHHBIE, BBISBJICHHBIC O/1-
HOBPEMEHHO C OIyXOJIbI0 ANYHUKA, y 25 (51 %) manu-
EHTOK — METaXpOHHbBIE, 00OHApyKEeHHEIE Oosee 1 roma
Hazaa. Cpenu cUHXpOHHBIX omyxodeit B 21 (87,5 %)
ciyvae HaOnromasics pak Tena matku, B 12,5 % —
pax meikn Matku. MetaxpoHHble ormyxonu B 15 (60 %)
coydasx npeactaBieHbl 3HO MomodHOM kenessl,
B 3 (12 %) — muToBUaHON *Xene3sl, B 2 (8 %) —

TOJICTOM KUIIKH, B 2 (8 %) — OKOJIOYIITHOHN CIIOHHOM
skene3bl. OTHOKpaTHO BeTpeyaituch couetanus PA u
paka Jsierkoro, P u mumdomer, PS u paka xenyaxa.
VY 5 (1,35 %) G0ABHBIX UMENIOCH 3 37I0Ka9€CTBEHHBIX
OIyXOJIM: OJHA IAIMEHTKa MMeJIa METaXpOHHBIN
pak 00enx MOJIOYHBIX JKeJe3, BBISIBJICHHBIN B pa3HOe
Bpems, u PS; BTOpas — MeTaxpOHHBIN paKk OKOJIOYLI-
HOMH CITIOHHOM KeJIe3bl, paK MOJIOUHOM skese3bl u PS;
TPEThsi — METaAXPOHHBIN paKk OKOJIOYIIHON CIIOHHOU
JKeJe3bl, CHHXpOHHbIN P 1 Tenta marku, yeTBepras —
P1, pak Tena MaTky U METaxXpOHHBIN PAK IIIUTOBHIHOU
xKeJessl, msatas oosnbHast — P u meraxponnsie 3HO
JIETKOT'O U IIUTOBHUIHOM JKEJIE3bI.

Omnpeneneane Mmytanuii B reHax BRCA 1 u 2y
60bpHBIX P B HacTosIIee BpeMs ABISETCS OTHUM U3
Ba)KHEHMIIINX 3TANOB AUATHOCTUKH, BO MHOTOM OIIpesie-
JSIIOIIMM JallbHEHIIYI0 TakTUKY JiedeHus. Yacrora
myTanwii reHoB BRCA [ n 2 ipu P51 coctaBisiet okosio
15 % [22]. B namiem uccienoBanuu y 263 (71,1 %)
OOJIBHBIX MPOBOJMIIOCH TECTHUPOBAHUE Ha HAUYNE
MyTauuu reHoB BRCA [ u 2, KoTopble BbISIBICHBL Y 36
(13,7 %) manmentok. Mytanust BRCA [ BeisiBieHay 25
(69,4 %), mytanuss BRCA2—y 11 (30,6 %) O0JbHBIX.
Haubonee vacto (n=13, 36,1 %) perucrpupoainach
mytanust rena BRCA 1 ¢.5266dupC. B 3 (8,3 %)
ciryvasx BeisiBieHa MmyTtaiusi BRCA 1 c.4035delA. Y
JIBYX OOJIHBIX OOHapyxeHa myTanusi reHa BRCA 1
c.5095C>T.

Jnst 6onpHBIX PS B Hamiem HaOmrofeHUW OBLITH
XapaKkTepHbl Hecrennu(puieckne Kaao0bl, HOCAIINE
MTOCTOSIHHBIM WJIM NEPUOJNYECKUM XapaKTep, TaKHue
Kak XpoHnueckas 601b B xuBote (57,0 %), B TOM drc-
Jie HWKHUX OTJelaX, yBenndeHue xuBota (35,9 %),
cimaboctb (23,5 %), cHmxenne maccol tena (13,5 %),

3HO wuTtoBuaHoii enesbl / Thyroid cancer- 1
MenaHoma / Melanoma- 2

Capkombl / Sarcomas- 2

3HO nuwesogaa / Esophageal cancer- 3
Neitko3s, numopoma / Leukemia, lymphoma - 3
3HO koxwu / Skin cancer - 3

3HO noukwu / Kidney cancer - 4

3HO mouesoro nysbipa / Bladder cancer - 4
3HO ropTanm / Laryngeal cancer- 5

3HO npocratbl / Prostate cancer - 6

3HO pancreas / Pancreatic cancer - 6

3HO neuenu / Liver cancer - 7

3HO ronosHoro mosra / Brain cancer - 7

3HO nerkux / Lung cancer - 12

3HO auunukos / Ovarian cancer - 14

3HO kenygka / Stomach cancer - 18

3HO Ttena matku / Endometrial cancer - 21
3HO ToncToii kuwku / Colorectal cancer - 29
3HO monouHoi xenesbl / Breast cancer - 54

0,4
0,7
0,70
0,80
0,80
0,80

1

1

0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00

T T T T

Puc. 1. HacneacTBeHHbIN OHKONOrMYecknin aHamHes y 6onbHbix PA (%). MprMeyaHne: pucyHOK BbINOMHEH aBTopamMu
Fig. 1. Family history of cancer in ovarian cancer patients (%). Note: created by the authors
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KPOBSIHUCTBIE BBIICJICHUS U3 MOJTOBBIX Iy Tel (12,2 %),
onpIuka (6.2 %), y4JaleHHOe MOYEHCITyCKaHUE WIIN
JIOXKHBIE TIO3BIBEI K MOuencIyckanmio (5,1 %), uto co-
OTBETCTBYET JaHHBIM JiuTepaTypsl [23]. Tonbko 7,7 %
OOJIBHBIX HE UMEJH Kajo0. J[murensHOCTh 3a00eBa-
HUS OT MOSIBIICHUS TIEPBBIX CHMIITOMOB J10 BepUHUKa-
LMW IMarHo3a B HalleM HaONIOIeHWN COCTaBHIIA OT
0 (oTcyTcTBHE CUMIITOMOB) A0 24 Mec (Korma marm-
€HTKa JUIMTEIbHO OTKA3bIBajach OT 00CIeIOBaHUS U
neueHusi). CpemHee BpeMs OT TIEPBBIX CUMIITOMOB JI0
BepudUKaMy quarHosa — 5,4 mec.

Hecmotpst Ha TO, YTO OGOJNBIIMHCTBO MCCIIEAOBA-
Tesel yKa3blBaeT Ha HeCIeM(UIHOCTD OMYXOJIEBBIX
MapkepoB CA-125 u HE-4 1 BO3MOXHOCTB MOBBIILIE-
HUSl UX YPOBHSI IIPH JOOPOKAUYECTBEHHBIX OITYXOJISIX
(MHOMa), HEOHKOJIOTHYECKHUX 3a00JIEBAaHUSIX, TAKHX
KaK 9HJI0METPHO3, IUPPO3 MI€UYE€HH, BOCHAIUTEIbHbIE
3a0oneBanus [24], IO COBpEeMEHHBIM MTPEACTABICHH-
sIM, KOMOMHHpOBaHHOE onpesernieane ypoBHsI CA-125
n HE-4 saBnsieTcst BaXHBIM METOAOM IHATHOCTHUKH
PA u ouenku > dexruBHOCTH NeueHus [25]. Ypo-
BeHb CA-125 onpesensiicst Ha 3Tare aMmOyJIaTOPHOTO
obcnenoBanusi y Bcex 370 OONbHBIX. YBEIHUYCHHE
ypoBHs CA-125 (6onee 35 EJl/mi) otmeueno y 86,8 %
OombHbBIX. Benmunna onkomapkepa CA-125 B Haiem Ha-
Omroiennu Bapbuposana ot 1,8 EJI/mit o 33 983 EJ1/mut.
Cpennee 3Hauenme cocrapmio 1 027,6 £255,1 EJl/mo.
Onxomapkep HE-4 6b11 onipenernien o orneparmn y 268
(72,4 %) GonbHBIX. BONBIIMHCTBO M3 ATUX MALIUECHTOK
(74,8 %) HaXxomMUIIUCh B COCTOSTHUYM MeHoTIay3bL. Y 75,8 %
OonbHBIX HAaOMOnaN! 1oBkIeHue ypoBHs HE-4 Bbiiie
JOIYCTUMOM O MEHOMAy3bl BEPXHEU rpaHULIbl HOP-
™Mbl (140 nmvone/n). Bennmunna HE-4 xonebanach ot
20,7 nmounb/n 10 4 409 nimonb/n. CpeliHee 3HauUeHUE
cocraBuio 754,4 + 126,3 nMons/m.

CoBpeMeHHasi THUCTOJIOTHYeCKast KilacCH(PUKAIIHS
[26] BBIIETSIET CepO3HBIC KAPITHHOMBI BBICOKOM CTe-
nenu 3yokadecTBeHHocTu (High-grade), koTopeie

COCTaBIISIOT OKOJIO 75 % OT 00IIero Yuciia Cepo3HbIX
37I0KAYECTBEHHBIX OIyXOJIeH SIMYHHKOB, CEPO3HBIC
KapUUHOMBI HU3KOW CTENEHH 3JI0Kau€CTBEHHOCTH
(Low-grade), BcTpeuaromuecs, 10 JaHHBIM JIUTEPaTy-
pol, B 10—15 %, 5HIOMETPHONTHYIO KapIITHOMY (OKOJIO
10 % cepo3HbIX OmMyXxoJiell TMYHUKOB), MyLIIHHO3HYIO
KapuuHomy (2—3 % cepo3HBIX OIyXOJiel STHYHUKOB),
CBETJIIOKJIETOUHYIO KapIMHOMY, a TaKXKe 3JI0Kaue-
CTBEHHYIO OITyXOJlb bpeHHepa, KOTopble CyMMapHO
BcTpedarotcs B 3—5 % ciryuaes PS. B mamem nabmro-
JICHUU Cpe/u 357 OneprpOBaHHBIX OOJIBHBIX MbI TAKIKE
ormetwin npeobnananue High-grade cepo3nbix kap-
[IMHOM SIMYHUKOB, OJTHAKO B MeHbIel noie (40,1 %),
YeM I10 JIaHHBIM JIUTEPaTyphl, U 0oJiee BBHICOKUN
ypoBeHb Low-grade cepo3HbIX KapIUHOM SUYHUKOB
(38,1 %). DHIOMETpHOUIHAS KAPIIMHOMA STUYHUKOB
BbIsABIeHA Y 12,3 % GonbHbIX. [pyrue ructorumisl PS
CyMMapHO BcTpedainch B 9,5 % (puc. 2).

Pak SIMYHWKOB XapakTepu3yeTcs JUTHUTEIbHBIM
CKPBITBIM TEUEHHEM, OTCYTCTBHEM CIICHH(PHUECKUX
CHUMIITOMOB, HEBO3MOKHOCTBIO TIPOBEICHUS a/IeKBaT-
HOTO CKPWHHHTA, 9TO BEJIET K BRICOKOMY YPOBHIO ITO3/I-
Hel IMarHoCTUKH JaHHoro 3a0onesanus. Tak, B 2022 1.
B Poccuu uvactora BeisiBaeHus 3HO suyHUKOB Ha
no3aaux (I1I-1V) cranusx cocraBuia 55,5 %, B HoBo-
cubupckoii odmact — 52,7 %. B Hamrem HabmroneHN#
MBI OTMETHIIH ellle OoJiee Cephe3HbIE PE3YIBTAThl — Y
66,8 % 6onbHbIX PS Obl1a tuarnoctuposana Il u IV
crajuu 3a0oneBanus (puc. 3).

B nacrosimee BpeMsi BeIyIIyr0 poib B JIEUSHUH
6ompHBIX PSl mMeeT BBIOJTHEHNE MEPBUYHON ITUTO-
PEIYKTUBHO Onlepanny B TOJIHOM WM ONTHMAIIbHOM
o0beMe, YTO TOCTOBEPHO YBEINYHMBAECT MEAUAHY MPO-
JIOJDKUTENTFHOCTH YKHU3HU Y OOJBHBIX C PACIIPOCTPaHEH-
HBIME opMamu 3a0oseBanus [27]. HeoagproBaHTHAS
XUMHOTEPAIHsl PEKOMEHYETCSI TOJBKO TPU HEBO3-
MOKHOCTHU BBITIOJTHEHUSI TIOJTHOW WJIM ONTHMAJIbHON
MEPBUYHON IHUTOpeAyKIHUU. B Hamiem HaOIromeHuu

12,30%

|

M High-Grade - ceposHaa
KapuuHoma / High-Grade -
serous carcinoma

B Low-Grade - cepo3Has
KapuuHoma / Low-Grade -
serous carcinoma

¥ SHAOMETPUOUAHAA KapLUHOMA
/ Endometrial carcinoma

B MyuuHosHas KapuuHoma /
Mucinous carcinoma

= CBeT/IOKNeTO4YHanA KapyuHoma /
Clear cell carcinoma

¥ 3n0Ka4ecTBeHHaa onyxonb
BpenHepa / Brenner's
malignant tumor

Puc. 2. Tuctonornyeckuii Tun onyxonu.
MpumeyaHne: pucyHoK BbINOSHEH
aBTOpaMu
Fig. 2. Histological tumor type.
Note: created by the authors
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IVb; 6,50%

la; 9,70% i 1b; 2,20%
1Va; 4,60% /

llic; 42,40%

I [11b; 3,80%

I lla; 2,20%

= llla; 9,50%

Hla
mlb
Hlic
Hlla
m b
mllla
mlllb
I 11b; 7,00%
m llic
W IVa
Puc. 3. Ctagusa 3abonesaHus
m Vb (FIGO 2009 r.). MpumeyaHme:
PVICYHOK BbIMOMHEH aBTopamu
Fig. 3. Disease stage (FIGO 2009).
Note: created by the authors

XHPYPrudeckoe JeUeHre MpoBeeHo y 357 maueHToK
u3 370 (96,5 %), mpu stom y 299 (83,8 %) O60NbHBIX
JIeYeHUE HauaTo ¢ onepanuu. B 295 ciyvasx BbInos-
HEHAa MePBUYHASI UUTOPELYyKUUs, Y 4 MaUEHTOK — Op-
raHocoxpansromas onepamus mpu | cragmm PS. YV 58
(16,2 %) B cBsI3U ¢ pacIpPOCTPAHEHHOCTHIO Mpoliecca
Ha IIepBBIM dTarie jedeHus nposesieHo 3 kypca HAXT,
C TOCHEeAYIOUIEH UHTEPBAIbHON LUTOpEayKIHeH. 13
oompHBIX mocne 1-3 xkypcoB HAXT oxazamuchk He-
TOJIEPAHTHBIMHU K XUPYPTUUECKOMY JICUCHHUIO ¥ OBbLIN
HarpaBJIeHbl HA CHMITOMAaTHYECKOE JIEYEHHE.

Oo6cy:xneHue

B namem nabmonenuu 69,2 % 6onbubix P ObL1n
crapuie 50 ser, 22,4 % Obutn B Bo3pacte 41-50 ner,
8,4 % — monoxe 40 net. bonee yueM y MONOBUHBI
6ompHBIX PA (56,2 %) 0o HE ObITO poOB BOOOIIIE
(13,8 %), 1160 OBUIH TOJILKO OJTHY POIbI (42,4 %), ipu
3TOM a00pThI UMEIOTCS B aHaMHe3e 68,2 % OOIbHBIX
(1 abopt — 20,8 %, 2 abopra — 16,7 %, 3 abopra u
6omnee —y 30,7 % GonpuBIX). bonee 3/4 GompHBIX P
(76,8 %) k MOMEHTY BBHISBICHHS 3a00JCBaHMS Ha-
XOIWINCH B MeHomay3e. Cpey THHEKOIOTHYECKUX
3a00eBaHMi B aHaMHe3¢ Haubosee 4acTo BCTpeya-
JIUCH BOCTIAJIMTEIbHBIE 3a00eBanms (42,7 %), Muoma
MaTKH{ U TeHUTAIBHBIN 3HI0MeTpH03 (28,1 %), Trmep-
I1acTHyYecKue rnporecchbl auaomerpus (18,6 %). Kak u
IIPY 3I0KAYECTBEHHBIX OMYXOJISIX SHIOMETPHSL, CPETU
COITyTCTBYIOIIMX 3a0oJeBaHuil y OonbpHBIX P mpe-
001amany IposSBICHUS METab0IMIECKOTO CHHIPOMA
(aprepmanbHas rUTIepTEH3Us, N30BITOYHAS Macca Tea
U OXKHMpEHHE, caxapHbIil 1uabeT), a Takke 3adoseBa-
HUS JKEITyIOYHO-KUILIEYHOTO TpakTa. 42,2 % 00abHbIX
YKa3bIBaJIM Ha HAJIMYHUE 3II0KaYE€CTBEHHBIX OITyXO0JeH y
POACTBEHHUKOB: YaIlle BCETO — paka MOJIOYHOM KeTIe3bl
(14,6 %), Toncroii kutku (7,8 %), Tena marku (5,7 %),
xenynka (4,9 %) u PA (3,8 %). HauGonee uacteivu jxa-
no6amu 00BbHBIX P ObTH KamoOst Ha 60T B )KUBOTE

CUBUPCKIM OHKONOTMYECKNW XXYPHAT. 2025; 24(1): 5-14

paznuuHoro xapakrepa (57,0 %), a Takke yBeJInueHHE
o0nema xuBota (35,9 %). 23,5 % OONBHBIX OTMEUATH
cinabocth, 13,5 % — camkenue maccel Tena. Y 12,2 %
OOJIBHBIX OTMEYAJIHCH TaTOJIOTMYECKUE BBIICICHHS U3
TIOJIOBBIX Ty TeH (KPOBSHUCTBIE, BOISHHUCTHIE). B cpen-
HEM OT TNOSIBJICHHUSI IEPBBIX 5Kaj00 10 Mop¢oaorude-
CKOM Bepr(UKaIH JHarHo3a mpoxoamio 5,4 + 0,7 mec.
Kax mpasuno, uccienoBanue CA-125 nu HE-4 mno-
Ka3bIBaJI0O MX MOBBIIIEHHBIH ypoBeHb: CA-125 Obut
BBIIIIE HOPMAJIbHBIX 3HadeHUW y 86,8 %, HE-4 —
y 75,8 % 6ompHBIX. Cpennee 3Hauenue CA-125 cocra-
Buio 1 027,6 £255,1 EJ/mi, MakcuMaiibHbIN YPOBSHb
B HalleM ucclienoBanun coctaBua 33 983 EJI/mn
HE-4 Bapsuposai ot 20,7 mmounb/n 10 4409 Mosis/It.
Cpennee 3Ha4eHNIE COCTaBUIIO 754,4 £ 126,3 TMOJIB/ 1.
Cpenu ructonornyeckux Tunos P B Hamem naoro-
nennu nipeoOianana High-grade ceposnas kapuunoma
suaHUKOB (40,1 %), 4TO COOTBETCTBYET JaHHBIM JIU-
TepaTyphl, OXHAKO Mbl OTMETUIN BBICOKMH NPOLICHT
Low-grade cepo3ubix kaprmHoMm suaHUKOB (38,1 %).
B 21,8 % ciy4aeB BBISIBICHBI IPYTHE, PEkKE BCTPE-
yaromuecs: Gopmel snuTenuansHoro PS. B namem
HabOmroneHnu y 66,8 % OOJBHBIX JUArHOCTHPOBAHBI
III u IV craguu PS. YV 13,2 % 0onbHBIX HAOII0OLAIN
MEPBUYHO-MHOXECTBEHHBIX 3JI0Ka4€CTBEHHBIE HOBO-
oOpazoBaHus, U3 HUX y 49 % BBISBICHBI CHHXPOHHBIC
omyxonu, y 51 % — MeraxpoHHble. PykoBoACTBYysICh
HPUHLUIIOM O IPHOPUTETE NEPBUYHBIX LIUTOPETYKIIMH
nipu P51, y 82,7 % GONbHBIX BCeX CTauii BHITIOIHUIN
MIEPBUYHYIO MOJHYIO WIH ONTUMAJIbHYIO IUTOPETYK-
o, y 4 (1,1 %) GonbHBIX — OpPraHOCOXPaHSIOLINE
onepauun. B 16,2 % ciydaeB Xxupypruieckomy Jje-
yenuto npexamectBosaga HAXT.

3akJir0uenne

Taxum 006pazom, COCTABIISAST COBPEMEHHBIN KIIMHU-
yeckuit moptpeT 6onbpHOI PS B HoBocnOupckoi 06-
jactu, Mbl B 69,2 % HaOIr01aM NAIMEeHTOK cTapiie S0
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net, B 22,4 % —41-50 nert, a B 8,4 % — Mmomnoxe 40 11eT.
I'mHekonornyeckuii aHaMHe3 XapakTepU3yeTcsl MaJIbIM
KOJTMYIECTBOM POIOB, OOJBIIIIM KOJTMIECTBOM a0OPTOB,
BBICOKMM YPOBHEM OCCIUIOIUS U THHEKOJIOTHIECKOM
MaTOJIOTUH, MTPe00IalaHueM META00INIECKOTO CHH-
JpOMa Cpeiy COMYTCTBYIOUINX 3a0oneBanmid. [louTn
Y TIOJIOBHUHBI OOJBHBIX OTMEUEHO HAIMYWE 3JI0Kade-
CTBEHHBIX HOBOOOpA30BaHMI y POJICTBCHHHUKOB. 3a-
0oJieBaHNE XapaKTEPH30BaJIOCh CKPBITBIM TCUCHHEM
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Abstract

Introduction. Treatment of local RCC recurrence is a serious surgical and therapeutic problem. There is no
single standard strategy for the treatment of locally recurrent RCC. Objective: to evaluate the short- and
long-term results of surgical treatment of patients with local RCC recurrence. Material and Methods. Among
all participants (n=53), 48 patients had isolated local RCC recurrence (group 1), and 5 had synchronous
metastases (group 2). All patients had one or more local foci of RCC and underwent radical removal of all foci
from May 2007 to January 2024. In distant metastases, metastasectomy was performed. Results. Laparotomy
was the preferred access (75.4 %). The average duration of surgery was 167.5 minutes in group 1 and 300
minutes in group 2 (p=0.008). In the early postoperative period, 10 people had postoperative complications.
The median follow-up period was 68.17 + 9.17 (95 % CI 17.00; 112.50) months in group 1 and 79.60 + 12.17
(95 % CI 47.50; 123.50) in group 2 (p=0.493). The median RFS in group 1 was 139.86 + 11.02 (95 % CI
119.00; 154.50) months and 100.67 + 10.22 (95 % CI 91.00; 121.00) months in group 2 (p=0.375), while
the local RFS was 174.80 + 12.22 (95 % CI 139.00; 194.50) and 126.00 + 11.40 (95 % CI 109.20; 142.40)
months in groups 1 and 2, respectively (p=0.352). The median PFS was 193.00 + 11.22 (95 % CI 172.02;
209.50) months in group 1 and 121.13 + 11.14 (95 % CI 111.00; 146.43) months in group 2 (p=0.266). The
median OS was 149.70 £ 11.20 (95 % Cl 123.12; 161.43) months in the group 1 and 56.50 + 11.20 (95 % CI
33.20; 78.42) months in the group 2 (p=0.169). The 5-year CSS was 85.7 % in group 1 and 40 % in group 2
(p=0.096). The 10-year CSS rate was 81 % and 4 % in groups 1 and 2, respectively (p=0.109). Conclusion.
Surgical intervention is effective treatment for local recurrence, providing good oncological outcomes; however,
size and proximity to neighboring organs can significantly impact the risk of perioperative complications.

Key words: local renal cell carcinoma recurrence, surgical treatment, short- and long-term results.
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AHHOTauuA

BBepeHue. JleyeHre MecTHOro peumamnsa noyeyHo-knetouHoro paka (MKP) npeacraBnsieT cepbesHyto Xnpyp-
TMYECKYIo U TepaneBTUYecKyto Npobnemy. B HacTosiLee BpeMs OTCYTCTBYET evHas CTaHgapTHas cTpaTerus
nevyeHust MmecTHo-peumamnsupytoLero MNKP. Llenb nccnegoBaHus — oLeHKa KpaTKOCPOUHBIX U JONTOCPOYHbIX
pes3ynsTaToB XUPYPruyeckoro feyveHrs naumMeHToB no nosogy nokaneHoro peunamsa MNKP 8 MHUOW uwm.
M.A. TepueHa. MaTepuan u metoabl. Cpean 53 naumeHToB y 48 (90,6 %) 6bin BbISIBNEH M30NUPOBAHHbIN
mecTHbIN peunams MNKP (1-a rpynna), kpome Toro, y 5 (9,4 %) obHapyxeHbl eLle 1 OTAaNeHHble CUHXPOHHbIE
mMeTacTasbl (2-51 rpynna). Y Bcex nauMeHTOB BbISIBIIEH OAMH UMM HECKOMbKO nokanbHbIx ovaros MNMKP B 30He
NpenLLIEeCTBYHOLLErO NEYEHUs], MO MOBOAY Yero ObINo NPOBEAEHO XMPYpPrnyeckoe neyeHve B nepuog c mas 2007 r.
no siHeapb 2024 r. Mpun HanNuuMy oTAanNeHHbIX MeTacTasoB (N=5) BbINOMHEHa MeTacTa3akTomus. Pesynbratbl.
JlanapoTtomusi Gbina npegnovTUTEnbHBLIM AoCTYNoM (75,4 %). CpenHsisi NpoAOIHKMTENBHOCTL onepaumm B 1-i
rpynne coctasuna 167,5 muH, Bo 2-i1 — 300 muH (p=0,008). B paHHem nocneonepauumoHHom nepuoge y 10
YeroBek ObIny nocrneonepauroHHble ocnoxHeHusi. MeanaHa HabnrogeHust B 1-1 rpynne coctasuna 68,17 + 9,17
(95 % CI 17,00; 112,50) mec, Bo 2-i1 — 79,60 + 12,17 (95 % CI 47,50; 123,50) mec (p=0,493). MegnarHa BBP
B 1-1 rpynne coctasuna 139,86 + 11,02 (95 % Cl 119,00; 154,50) mec, Bo 2-n — 100,67 + 10,22 (95 % ClI
91,00; 121,00) mec (p=0,375), B TO Bpems kak meavaHa nBBP coctasuna 174,80 + 12,22 (95 % CI 139,00;
194,50) n 126,00 + 11,40 (95 % CI 109,20; 142,40) mec cootBeTcTBEHHO (p=0,352). MegunaHa BBl B 1-11 rpyn-
ne — 193,00 + 11,22 (95 % CI1 172,02; 209,50) mec, Bo 2-i rpynne — 121,13 + 11,14 (95 % CI 111,00; 146,43)
mec (p=0,266). MeguaHa OB B 1-i rpynne — 149,70 £+ 11,20 (95 % CIl 123,12; 161,43) mec, Bo 2-1 rpynne —
56,50 £ 11,20 (95 % CI 33,20; 78,42) mec (p=0,169). MatunetHaa OCB B 1-i rpynne coctasuna 85,7 %, BO
2-1 — 40 % (p=0,096), 10-neTHsAs — 81 % un 4 % cootBeTcTBEHHO (p=0,109). 3aknto4veHune. Xupyprudeckoe
BMeLLaTENbCTBO ABNSETCH 3OPEKTUBHBEIM METOAOM NeveHust MecTHoro peunamea NMKP, obecneynsas xopo-
LLNE OHKOMOTMYeCcKne pesynbraTthl, OAHAKO pa3Mep PeELMONBHOIO o4ara U ero 6rm3kuii KOHTakT ¢ COCeaHUMM
opraHamy MOryT OKasblBaTb 3Ha4YMTENbHOE BIMSIHUE HA PUCK NEPUONePaLIMOHHBIX OCIIOXKHEHUIA.

KnioyeBble crnoBa: MecTHbIN peunamB No4e4HO-KrNeTo4HoOro paka, Xxmpypruieckoe rie4eHue,
HenocpeACTBeHHbIe U oTAalNeHHble pe3yribTaTbl.

Introduction

Renal cell carcinoma (RCC) accounts for approxi-
mately 3 % of all cancers and ranks 14th among the
most common cancers [1, 2]. In 2020, over 400,000
new cases of kidney cancer were detected worldwide
[3]. The incidence is highest in Western countries,
with an approximately 2 % annual increase over the
past 2 decades.

Surgery is the main treatment of the renal can-
cer. The stage of the disease, including the size and
prevalence of the tumor, determines the operation [4].
Kidney resection is preferable at stage T1a, providing
excellent oncological control with optimal preserva-
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tion of the kidney functional state and with the techni-
cal possibility of surgery at later stages. Nephrectomy
(NE) is recommended to treat patients with T1b-T4
stages and in cases where resection is not technically
possible because of individual factors [5].

The literature shows the 1.8 % to 40 % local recur-
rence rate after primary treatment of kidney cancer
[6-8]. Isolated local kidney cancer recurrence is quite
low, and several studies showed its prevalence rang-
ing from 1 to 2 % [9—-11]. In most cases, the disease
relapses within the first 5 years after surgery, [12]
while in 6-10 % of the cases it develops later (up to
45 years) [13, 14].
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Treatment of local RCC recurrence is a serious
surgical and therapeutic problem, since almost half
of patients with local recurrence may experience
synchronous metastases significantly worsening the
overall prognosis of the disease [5, 11]. There is no
single standard strategy for the treatment of locally re-
current RCC, and several approaches are suggested as
surgical treatment, thermal ablation, radiation therapy,
systemic drug therapy, and follow-up with no treat-
ment. The optimal sequence of treatment for patients
with local RCC recurrence is still under discussion
[11]. The literature shows no alternative treatment for
local kidney cancer recurrence surpassing R0 resection
in the oncological results [5].

Objective

Our study is aimed at evaluating the short- and
long-term results of surgical treatment of patients with
local RCC recurrence in the Moscow Scientific Re-
search Oncological Institute named after P.A. Herzen
to determine the role of surgical intervention in the
treatment of this group of patients.

Material and Methods

For this study, 53 patients of all sexes with local
RCC recurrence were selected, of whom 5 had distant
metastases. All patients underwent surgical treatment
from May 2007 to January 2024 at the Moscow Sci-
entific Research Oncological Institute named after
P.A. Herzen. The local recurrence was a tumor node
detected after radical removal of the primary kidney
tumor of the same histological type in its bed or a
tumor developing in the kidney bed, regional lymph
nodes, and ipsilateral adrenal gland after nephrectomy.
In primary thermal ablation, the local recurrence was
represented by a tumor node previously exposed to
ablation [15, 16].

The preoperative parameters of patients, intraoper-
ative data, and the features of the postoperative period
and subsequent follow-up were analyzed retrospec-
tively based on the prospectively collected database
of the Institute. All patients had one or more local
foci of RCC in previous treatment (thermal ablation,
kidney resection, or nephrectomy). The essence of the
operation was the radical removal of all foci, followed
by a morphological examination of the surgical mate-
rial. In distant metastases (n=5), metastasectomy was
performed. The preoperative examination included the
medical history, primary treatment, clinical, laboratory,
and instrumental examination data (mainly abdominal
and retroperitoneal space MSCT with intravenous con-
trast). In cases when MSCT with intravenous contrast
was not possible, the abdominal and retroperitoneal
space ultrasound or MRI was performed.

Preoperative data of the patients included gen-
der, age, body mass index (BMI), primary treatment
(kidney resection, nephrectomy, ablation), access in
case of primary surgery (laparotomy, laparoscopy),
pathomorphological characteristics of primary RCC
(pT stage, Fuhrman malignancy score, histological
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subtype, tumor size, synchronous metastases), char-
acteristics of local RCC recurrence (location, number,
and size), and time of the recurrence diagnosis.

The study evaluated the following intraoperative
parameters: nature of access, type of surgery, time of
surgery, intraoperative complications, intraoperative
blood loss, transfused blood, and technical features of
the surgical aid. We evaluated the following postopera-
tive criteria: postoperative complications (according to
the Clavien—Dindo classification), intensive care unit
stay, hospital stay, and mortality. In pancreatic resec-
tion, we evaluated specific complications of pancreatic
surgery: biliary congestion, stagnation of gastric con-
tents, and postoperative pancreatic fistula (POPF).

Further monitoring of patients was carried out
on the basis of physical examination, blood chem-
istry tests (assessment of the kidney function) and
instrumental examination data: chest, abdominal and
retroperitoneal space MSCT with intravenous contrast
every six months for the first 2 years, and then annu-
ally. We evaluated the following long-term results:
recurrence rate, its location, and 5 main oncological
indices: relapse-free survival (RFS), local relapse-free
survival (LRFS), overall survival (OS), cancer-specific
survival (CSS), progression-free survival (PFS). We
defined RFS as the time from the surgical treatment
of a local RCC recurrence to the detection of a new
recurrence, including a long-term one. We defined
LRFS as the time from the surgical treatment of a
local RCC recurrence to the detection of a new local
recurrence. OS was defined as the period from surgical
treatment of a local RCC recurrence to the death of a
patient from any cause or to the last observation. CSS
is the period from surgical treatment of a local RCC
recurrence to the patient’s death from RCC, provided
that other causes of death are excluded. We defined
PFS as the time from the surgical treatment of a local
RCC recurrence to the detection of metastases.

Statistical analysis was performed using the IBM
SPSS v.26.0 program, survival rates were estimated
using the Kaplan-Meyer method. Quantitative param-
eters were compared using the Mann-Whitney test,
qualitative parameters were compared using the x*-test
and Fisher’s exact test. The p<0.05 was significant.

Results
Among all participants (53 people), 48 (90.6 %)
patients had isolated local RCC recurrence (group 1),
and 5 (9.4 %) had remote synchronous metastases
besides the local process (group 2). The local recur-
rence was detected in 37.7 % after kidney resection, in
52.9 % after nephrectomy, and in 9.4 % after primary
radiofrequency thermoablation (p=0.093). In group 2,
all patients with a primary tumor were treated with ne-
phrectomy. In group 1, the average time to relapse was
23.50 months (7.50; 59.50), in group 2, 13.8 months
(p=0.068). In 77.1 % patients from group 1 and in 20 %
from group 2, local recurrence was true, occurring 12
months or more after primary treatment, and contin-
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ued tumor growth was noted in 22.9 % and 80 % in
groups 1 and 2, respectively (p=0.007). Table No. 1
presents the main preoperative indices for both groups.

The average number of tumor nodes in group 1 was
1.77, in group 2, 3.40 (p=0.004). The local recurrence
was diagnosed at the place of residence mainly by
multispiral computed tomography (83 %), and more
rarely by magnetic resonance imaging (3.8 %) and
ultrasound examination of the kidneys (13.2 %). In
group 2, distant foci were found in the liver in 2 (40 %)
cases and in the lungs in 3 (60 %) cases.

Laparotomy was the preferred access (75.4 %),
especially in cases with a large mass and when
laparotomy was performed for the primary tumor.
Laparoscopic access was used in 13 cases (all from the
group of isolated local recurrence), of which 23.1 %
after primary laparotomy, 61.5 % after primary
laparoscopic surgery, and in no one case conversion
was required. Laparotomy was surgery of choice for
local recurrence after radiofrequency thermoablation
in 60 % of cases and laparoscopy in 40 % of the cases.
The high percentage of laparotomy in this group is
explained by the severity of postoperative adhesions
in these cases after primary RFA and the high risk of
intestinal damage during potential laparoscopic access.
Table No. 2 summarizes the access options.

In the group of isolated local recurrence, in 13
(27.1 %) cases after previous kidney resection, the size,
location, and postoperative changes in the surrounding
tissues allowed a repeated kidney resection, including
3 cases with a single functioning kidney as an absolute
indication for organ resection. In one case, a kidney
resection was attempted but subtotal tumor invasion
into the pelvicalyceal system prompted nephrectomy.
In one case from group 2, the site of previous liver
resection because of the tumor invasion into the or-
gan formed a bed for local kidney cancer recurrence.
This patient underwent repeated liver resection using
intraoperative ultrasound of the organ because of local
recurrence. Only one patient from group 1 underwent
intraoperative radiation therapy (IORT) due to the
massive lesion with multiple (4) tumor nodes in the
fiber of the bed of the removed kidney with spread to
the neighboring organs and tissues (small intestine,
colon, and their mesentery).

In group 1, the removal of local recurrence after
nephrectomy required resection of neighboring or-
gans because of local tumor invasion involving the
surrounding tissue and a pronounced scarring in the
previous operation: spleen in 14.6 %, small intestine
in 4.2 %, mesentery of the small or large intestine in
4.2 %, inferior vena cava in 14.6 %, pancreas in 6.3 %,
adrenal gland in 31.3 %, anterior abdominal wall in
2.1 %, renal pedicle in 16.7 %, rib in 2.1 %, peritoneum
in4.2 %, omentum in 4.2 %, diaphragm in 8.3 %, psoas
major muscle in 12.5 %, and gallbladder in 2.1 %. In
2 cases, blunt isolation and intimal application of the
tumor node with electrocoagulation of the liver defect
allowed us to avoid liver resection.
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In group 2, some cases required also the removal
or resection of adjacent organs and tissues: spleen in
20 %, adrenal gland in 60 %, renal pedicle in 40 %,
inferior vena cava in 40 %, liver in 20 %, mesentery
of the small or large intestine in 20 %, and diaphragm
in 60 %. Also in this group, 3 patients underwent
simultaneous metastasectomy of foci in the lungs,
among whom, one patient additionally underwent re-
moval of intrathoracic lymph nodes and sub-segmental
bronchus. Table 3 presents summary of the extent of
surgery in both groups.

Marginal resection of the inferior vena cava was
performed in 9 cases, with one case from the distant
metastasis group: when a tumor thrombus was re-
moved from the renal vein (4) and when the tumor
node was intimately adjacent to the vessel (5, of which
1 was in the group of distant metastasis). In 6 cases
(5 in group 1, one in group 2), the inferior vena cava
resected with compression, with the vessel clamping
with a Satinsky clamp for 20 minutes (17.5; 80) and
5 minutes on average in groups 1 and 2, respectively.
The average size of the IVC defect was 24.78 and
11.5 mm in groups 1 and 2, respectively. Prolene-5.0
thread was used for suturing the defect of the IVC
with a continuous suture. In one case from group 1, to
prevent narrowing of the lumen of the vein in the resec-
tion area, the large IVC defect (40 mm) was covered
by a fragment of the pericardium using a Prolene-5.0
atraumatic thread. After that, an anastomosis was
additionally formed using a reinforced graft with an
atraumatic Prolene-5.0 suture.

Table 4 presents intraoperative parameters and
perioperative complications associated with surgical
treatment for local RCC recurrence. The average du-
ration of surgery was 167.5 minutes (121.25; 213.75)
in group 1 and 300 minutes (222.50; 402.5) in group
2 (p=0.008); the average blood loss was 300 ml (100;
700) in group 1 and 700 ml (350; 2000) in group 2
(p=0.098). In 15 cases, intraoperative transfusion of
blood components was required (13 of them in group
1, 2 in group 2). No one case required the autohemo-
transfusion Sell-saver system or additional transfusion
of'blood components in the early postoperative period
because of blood loss. In group 1, kidney resection
(in 12 patients) was performed with the renal artery
compression in 66.7 % (8 patients) with 20 minutes
of'ischemia on average; in other cases (33.3 %) resec-
tion was performed under zero ischemia. In one case,
surgery on a single kidney was accompanied with
temporary local finger clamping of the parenchyma to
prevent the acute renal failure in the early postopera-
tive period. The initial hemoglobin level after surgery
decreased by 17.40 g/l on average in group 1 and by
18.8 g/l in group 2 (p=0.926), and creatinine levels
increased by 7.65 mmol/l (0.68; 26.8) in group 1 and
by 2.48 mmol/l in group 2 (p=0.386).

In 10 cases, intraoperative ultrasound examination
was performed (2 of them in group 2) to determine
the margins of resection to increase the radicality of

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 15-28



KINMAHUYECKUE UCCNEOOBAHUA

Table 1/Tabnuua 1
Main preoperative indices of patients
OcHoOBHbIe nNpeaonepauMoHHbIE NOKa3aTenu NayMeHToB

Patients with local
recurrence and distant
metastases (n=5)/

Patients with
isolated local re-

Preoperative indices/ currence (n=48)/
bobHBIE ¢ MECTHBIM p-value
I[IpenomnepaOHHbIC TOKa3aTeIN BoinbHbIE ¢ MeCT-
PELHIMBOM M OTAAJICH-
HBIM PELHIMBOM
(n=48) HBIMH MeTacTa3aMu
(n=5)
Male/Myx 29 (60.4 %) 4 (80 %)
11 0.390
Gender/on Female/Xen 19 (39.6 %) 1(20 %) 39
Age/Bo3zpact 59.38 57.80 0.964
BMI/UMT 29.12 26.95 0.386
The ori treatment/ Kidney resection/Pe3exmus moukn 20 (41.7 %) 0
¢ primaty treatmen Nephrectomy/Hedpoxromus 23 (47.9 %) 5 (100 %) 0.093
[IepBuunoe neuenue
RFAs/PUA 5(10.4 %) 0
The access in the primary Laparoscopy/JIanmapockomst 17 (35.4 %) 0
operation/ 0.141
JIOCTYII IIpH TIePBUYHOM OTeparin Laparotomy/Jlanapotomus 26 (54.2 %) 5 (100 %)
rTla/1b 14/17 0/0 0.159/0.106
T-stage of the primary tumor/ rT2a/2b 7/0 1/1 0.747/0.002
T-cranust nepBUYHOMN OIyX0NH pT3a/3b 9/1 0/1 0.288/0.045
pT4 0 2 <0.001
The grade .of malignancy of the ) 27 (56.3 %) 1 (20 %)
primary tumor/ 0.099
Crenenb 310K24ECTBEHHOCTH 34 21 (437 %) 4(80 %) ’
TIEPBUYHON OITyXOJIH
The size of the primary tumor (mm)/  Less than 40 mm/Menee 40 MM 17 (35.4 %) 0 0.106
Pa3mep nmepBruHOIL omyxonu (MM) Over 40 mm/Bornee 40 MM 31 (64.6 %) 5 (100 %) ’
Histot £ the ori ; y Light cell/CBeTnoxneTounblit 44 (91.7 %) 5(100 %)
1Stotype of The primary tumor Papillary/TTanunisipabrii 1(2.1 %) 0 0.115
TUCTOTHII IEPBUYHOMN OITYXOJIH
Other//Ipyroe 3 (6.2 %) 0
Continued growth (up to 12 months)/ o o
The time before the local relapse/  TIpomomkennsiii poct (10 12 mec) 2% (E0) 0.007
Bpewmst 1o mosinenust perauBa  True local relapse (over 12 months)/ ’
- 37 (77.1 %) 1 (20 %)
Wctunnbiit penuaus (6onee 12 mec)
Average time to local recurrence (months)/ 23.50 (7.50;
13.8 0.068
Cpennee BpeMs 10 TOSIBIICHUS pEIH/IHBa (MeC) 59.50)
The number of recurrent nodes/ 1 30 (62.5 %) 0 0.007
KonuuecTBo penuinBHBIX 04aros Over 1/bomnee 1 18 (37.5 %) 5 (100 %) ’
The size of the recurrent tumor node/  Less than 40 mm/Menee 40 MM 29 (60.4 %) 3 (60 %) 0.986
Pa3mep penunmBHOro ovyara Over 40 mm/bonee 40 MM 19 (39.6 %) 2 (40 %) ’

Notes: BMI — body mass index; RFA — radiofrequency thermoablation; created by the authors.

Tpumeuanus: UMT — unzexc macesl tena; PYA — paanodacrorHas abisiuus; Tabliia cOCTaBICHA aBTOPaMHU.

Table 2/Tabnuua 2
Access options in primary and repeated operations

CoOTHOLLEeHMe [OCTYNOB NepPBUYHOM U NOBTOPHOW onepauui

Laparotomy access Laparoscopic access
The primary treatment (access)/ of repeated surgery/ of repeated surgery/ value
JlocTyn npu nepBUYHOM omepauu JlamapoToMHBIN AOCTYI TIpU Jlanmapockonuueckuii J0CTyI IpU P
MOBTOPHOM oneparmn (n=40) MMOBTOPHOM omneparmu (n=13)
Laparotomy/Jlammaporomus (n=31) 28 (52.8 %) 3 (5.7 %)
Laparoscopic/JIanapockonuueckuii (n=17) 9 (16.9 %) 8 (15.1 %) 0.011
Thermal ablation/Tepmoabmsius (n=5) 3 (5.7 %) 2 (3.8 %)

Note: created by the authors.

HpI/IMe‘IaHI/ICZ Ta6111/1ua COCTaBJIEHA aBTOpaMH.
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Table 3/Tabnuua 3

Extent of surgery
Ob6bem XUpyprmuiyeckoro eMewlatenbcrBa
Number of
Extent of surgery/O6beM XHpypruaecKoro BMEIIaTenbCTBa ‘?I?/Iscensc/)
Clly4aeB
Patients with isolated local recurrence/IlarrieHTBI ¢ U30IMPOBAHHBIM MECTHBIM PEIUANBOM (n=48)

Kidney resection/Pe3zexuus mouxu 13

Removal of a local recurrence from the kidney bed with resection/removal of <3 adjacent organs/tissues/ 18
VrasneHue MECTHOTO PELMMBA U3 JIOKa MOYKH C pe3eKIuel/yaaaeHneM <3 CoCeJHNX OpraHOB/TKaHel

Removal of local recurrence from the kidney bed with IORT, retroperitoneal lymphadenectomy,
resection of the mesentery of the colon/ |
VYnanenue MmectHOTO penuanBa u3 jioxka mouku ¢ MOJIT, 3abprommHHON TuM(aIeHIKTOMUCH, pe3eKIINeH yIacTKa
OpBDKEUKHU TOJICTOW KUIITKA

Removal of a local recurrence from the kidney bed with resection/removal of >3 adjacent organs/tissues/ 4
ViajieHre MEeCTHOTO PeLU/IMBa U3 JI0XKA MOYKH C Pe3eKIUe/y1aaeHneM >3 COCeIHUX OpraHOB/TKaHeH

Nephrectomy/Hedpaxromus 1

Nephrectomy with resection/removal of adjacent organs/tissues/ 3

Hedpokromus ¢ anpeHaIdKToMue, yiaJeHueM MOYeIHON HOKKU
Retroperitoneal lymphadenectomy/3abpromutnas JuMdaaeHIKTOMUS 3
Patients with isolated local recurrence with underlying distant solitary foci/
TlarueHThI ¢ H30JIMPOBAHHBIM MECTHBIM PELUIMBOM Ha OHE OTAICHHBIX COIIMTAPHBIX 04aroB (n=5)

Removal of local recurrence from the kidney bed, with resection/removal of adjacent organs/tissues +

+ removal of the lung metastasis, sub-segmental bronchus, and removal of intrathoracic lymph nodes/ )
VianeHue MECTHOTO PeLM/IMBa U3 JI0XKa MOYKH C Pe3EeKIHeH/yIaJIeHueM COCeJHUX OPraHOB/TKaHel +

+ pe3eKHus JIETKOIo
Removal of local recurrence from the kidney bed with with resection/removal of adjacent organs/tissues + liver resection/ 3

VianeHne MeCTHOTO PEIH/IMBA U3 JIOKA MOYKHU C PE3CKIHEH/yIaTeHHEM COCSIHNX OPraHOB/TKAHEH + PE3eKIUs MeUCHH

Notes: IORT — intraoperative radiation therapy; created by the authors.

Tpumeuanus: NOJIT — uHTpaonepanonHas Jiy4eBast Teparus; Tabiauia cocTaBiIeHa aBTOPAMH.

surgical intervention: in 5 cases, endophytic growth of
the tumor node or its small size prompted the kidney
ultrasound during organ resection, of which 3 during
surgery on a single kidney. In 1 case, intraoperative
ultrasound was required to determine the margins of
psoas muscle resection, in 1 case because of the detec-
tion of a fixed tumor thrombus in the segmental renal
vein and in 1 case because of intraoperative detec-
tion of suspicious nodes in the omentum tissue. In 2
cases, intraoperative liver ultrasound was performed,
one combined with a cito cytological examination of
a solitary suspicious liver lesion confirming meta-
static damage, requiring organ resection to maximize
cytoreduction.

In all cases, in both groups of isolated local recur-
rence and of distant metastasis, a pronounced adhe-
sion in the previous operation was the main technical
problem, causing intraoperative complications in most
cases, which increased the operation time. The opera-
tions complicated by: opening of the pleural cavity
during excision of a tumor node or mobilization of
the kidney in 9 cases (7 in the group of isolated local
recurrence, 2 in the group of distant metastasis), of
which 7 cases required resection of the diaphragm (4
in group 1 and 3 in group 2). The minimum size of
the diaphragm defect was 1 cm, the maximum one
was 5.5 cm. In all cases, the defect was sutured with
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a continuous atraumatic Vicryl-1.0 thread suture with
the installation of an insurance drainage into the pleu-
ral cavity. In 4 patients out of 8 (50 %), splenectomy
was performed because of serous membrane removal
for 1.5-2.2 cm during the mobilization of the splenic
angle of the colon showing the spleen involvement (3
patients in the group of isolated local recurrence and 1
patient in the group of distant metastasis). In 3 cases,
the intimate attachment of the tumor node to the intes-
tinal wall (2 of small intestine and 1 of colon), serous
membrane removal occurred, requiring suturing of the
defect with a continuous suture with Vicryl-4.0 thread
(2 cases in the group of isolated local recurrence and
1 case in the group of distant metastasis). In group 1,
an aortic defect of no over 1 mm was found during
mobilization of the single left kidney and was sutured
with an atraumatic Z-shaped Prolene-5.0 suture. In
group 1, excision of the deeply invaded tumor node
resulted in opening of the pelvicalyceal system in two
patients, which in one case required the installation of
an ureteral stent into the upper urinary tract followed
by suturing of the defect with a continuous Vicryl-4.0
suture, and nephrectomy in the other case.

In the early postoperative period, 10 people had
postoperative complications, of which 7 cases devel-
oped in the group of isolated local recurrence (14.6 %)
and 3 cases in the group of distant metastasis (Table

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 15-28



KINMAHUYECKUE UCCNEOOBAHUA

Table 4/Tabnuua 4
Intraoperative parameters and perioperative complications

MHTpaOﬂepaLWIOHHbIe napameTpbl U nepuonepaLnoHHbIe OCITOXXKHEeHUA

Patients with local
recurrence and distant
metastases (n=5)/
BonpHbIe ¢ MECTHBIM pe-
LUMBOM U OTIaJICHHBI-

MU MeTacTazamu (n=5)
167.5 (121.25;

213.75) 300 (222.50; 402;5) 0.008

Blood loss (ml)/KpoBomorepst 300 (100; 700) 700 (350; 2000) 0.098
Duration of ischemia in case of kidney resection (min)/

Patients with iso-
lated local recurrence
Parameters/ITapameTpsr (n=48)/
BonbHBIE ¢ MECTHBIM
peruuBoM (n=48)

p-value

Duration of the operation (min)//liuTeapHOCTS Onepayu (MUH)

ITpOIOJDKUTEIBHOCTD UILIEMHH B CITy4ae PE3SKLUN MOYKH (MHH) 20 )
Transfusion of blood components/IIepennBanne KOMIIOHEHTOB KPOBH 13 (27.1 %) 2 (40.0 %) 0.034
Freshly frozen plasma/ 600 1020.00 0.178
Average transfusion volume (ml)/  Csexe3amMopOKeHHas IIa3Ma (320;930) (652.50; 1052.50) ’
Cpennuii 00beM Tpanchy3uu (M) Packed red blood cells/ 331.50 (75; 652) 240 0.437
DpHTpoIHTapHas Macca
Duration of IVC clamping (min)/ .
[IponomwxkurensHocTs nepexarus HIIB (muH) 20(17.5; 80) 3 0.137
Performing intraoperative ultrasound/ o o 0.004
[IpoBenenue unTpaonepanuonHoro Y31 8(16.7%) 2(40.0%) 0.021
Opening of the pleural cavity/BckpsITue miieBpaibHON MOITOCTH 7 (14.6 %) 2 (40.0 %) 0.020
Deserization of the spleen//Iecepo3arius cene3eHKH 3(6.25%) 1 (20.0 %) 0.032
Colon deserization//{ecepo3arysi KMIIKKA 2 (4.2 %) 1 (20 %) 0.032
Aortic defect/JlecexT aopTht 1(2.1 %) -
Opening of the pelvicalyceal system components/
2 (4.2 %) =
Bcekpritie kommonenToB YJIC
Average preoperative hemoglobin level (g/1)/ 139.39 131.80 0.140

Cpeznnuii IpefonepannoHHbI ypoBeHb reMorioduHa (1/1)
Average postoperative hemoglobin level (at discharge) (g/1)/
CpenHuii mocieonepaioHHbI YPOBEHb TeMOTIIOOMHA (Ha MOMEHT 122.03 113.00 0.187
BBIMUCKH) (T/J1)
Average preoperative creatinine level (mmol/l)/
CpenHuii IpefonepannoHHbIH YPOBEHb KPEaTHHUHA (MKMOJIB/TT)
Average postoperative creatinine level (at discharge) (mmol/l)/

103.70 101.00 1.000

118.750 (98.80;

CpenHuii TOCIeONnepaMOHHbBI YPOBEHb KpeaTHHHHA (HA MOMEHT BBI- 131.68) 103.48 0.148
MHACKH) (MKMOJIB/JT) ’
Average intensive care unit stay (h)/ 1125 24.00 (18.50; 79.50) 0.010
Cpenuss NpoaoJKUTEIBHOCTh HaXOKICHUS B peaHuMaLuu (1)
Average length of stay in hospital (days)/ .92 15.20 0014

Cpe;[Hsm MPOAOJLKUTEIbHOCTD HAXO0XKJACHUS B CTAllUOHAPE (,I[HI/I)

Notes: IVC — inferior vena cava, PCS — pelvicalyceal system; created by the authors.

Ipumeuanus: HITB — HuwkHsia nosnast Bena, YJIC — yaieqHo-10XaHOUHAsl CUCTEMa; TabMIa COCTaBIeHa aBTOPAMH.

Table 5/Tabnuua 5
Postoperative complications according to Clavien-Dindo classification

MocneonepaunoHHble ocnoxHeHnsa no Clavien-Dindo

The stage of postoperative complications . i Patients with local recurrence and distant
. . . Patients with isolated local recurrence
according to classification/ (n=48)/ metastases (n=5)/
CTereHp mocieonepanioHHbIX BoJbHbIE ¢ MECTHBIM PELUIHBOM
. . . Bonpable ¢ MecTHBIM penmanBoM (n=48)
ocnoxuenui o Clavien—Dindo U OTHaJIEHHBIMH MeTacTa3aMu (n=>5)

Stage 1/1 crenens
Stage 2/2 creneHb
Stage 3a/3a creneHp
Stage 4a/4a cTeneHn
Stage 5/5 creneHn

—_ W =
|

Note: created by the authors.

Ipumeyanne: Tabnua COCTaBICHA aBTOPAMH.
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Table 6/Tabnuua 6
Long-term oncological results

OTpaneHHble OHKONOrn4eckue pe3ynbTaThbl

Patients with Patients with local recur-
isolated local rence and distant metasta-
Parameter/IToka3arens G (et 6 () p-value
Bonpabie BonbHbIE ¢ MECTHBIM
C MECTHBIM PCLUIMBOM  PELUIMBOM U OTIaJICH-
(n=48) HBIMH MeTacTa3amu (n=5)
. 68.17+9.17 79.60 = 12.17
Median follow-up (months)/Menuana nabmroneHus (Mec) (95 % CI 17.00; 112.50) (95 % CI 47.50:123.50) 0.493
Repeated local recurrence/IToBTOpHBINH MECTHBII PELUIUB 7 (14.6 %) 0 0.359
Disease progression/[IporpeccupoBanue nporecca 9 (18.8 %) 3 (60 %) 0.036
Death of patients/because of the underlying disease/ 15 (313 %)/9 (18.8 %) 4 (30 %)/4 (80 %) 0.031
CMepThb NAIMEeHTOB/U3 HUX 10 IIPUYHHE OCHOBHOTO 3a00J1€BaHUS
Local treatment of local recurrence, surgery/ 2 (42 %) 0 0754
JlokasibHOE JIGUCHHE MECTHOTO PELIU/IMBA, XUPYPIHs
Local treatment of local recurrence, RFA/ o
JlokanpHOE NedeHre MecTHOro peranBa, PUTA Lzl ) v e
Local treatment of local recurrence, radiation therapy/ 1 (2.1 %) 0 0754
JlokanbHOE JICYEHHE MECTHOTO PELIH/IMBA, JyueBast Tepartis
Local treatment of tumor metastasis, embolization of vessel
feeding the node/JIokanpHOE JIeUeHUE OMYXOJIEBOTO METACTa3a, 1(2.1%) 0 0.754
9MOO0ITH3ALHS COCY/Aa, MTUTAIONIETO y3el
Systemic therapy/CucreMHast Tepanms 5(10.4 %) 3 (60 %) 0.003
Median recurrence-free survival (months)/ 139.86 + 11.02 100.67 +10.22 0375
bespennanBHas BEDKHBAEMOCTD (MeEC) (95 % CI 119.00; 154.50) (95 % CI 91.00; 121.00) '
Median local recurrence-free survival (months)/ 174.80+£12.22 126.00 + 11.40 0352
JloxanpHas Oe3penuaAnBHAs BEDKABAEMOCTH (MecC) (95 % CI 139.00; 194.50) (95 % CI 109.20; 142.40) '
S-year local recurrence-free survival/ 90.5 % 100 % 0.422
5-NeTHsIS JIOKalIbHAsE Oe3peliANBHAS BBUKHBAEMOCTh
10-year local recurrence-free survival/ 90.5 % 100 % 0.422
10-neTHss MOKambHAs 6e3peluuBHAs BBDKUBAEMOCTh
Median progression-free survival (months)/ 193.00+11.22 121.13 +11.14 0.266
BepkuBaeMocTh 63 mporpeccupoBaHus (Mec) (95 % CI 172.02; 209.50) (95 % CI 111.00; 146.43)
S-year progression-free survival/ 833 % 60 % 0370
S-JIeTHSAS BBDKUBAEMOCTh €3 PpOrpeccupoBaHms
10-year progression-free survival/ 81 % 60 % 0.460
10-11eTHSIs1 BBDKUBAGMOCTh 0€3 IPOrpecCHpOBaHUs
Cancer-specific survival rate (months)/ 151.66 +10.39 55.00+11.28 0.052
Kanuep-crerduueckas BBDKHBaeMOCTh (95 % CI 132.20; 173.42) (95 % CI 38.24; 79.40) '
5-year cancer-specific survival/ 85.7 % 40 % 0.096
5-JeTHSISI KaHIEep-Crenu(puIecKasi BBDKHBAEMOCTh
10-year cancer-specific survival/ 81 % 40 % 0.109
10-neTHss KaHLep-crenuduuecKkas BBDKUBaeMOCTh
Median overall survival rate (months)/ 149.70 + 11.20 56.50 +11.20 0.169
O01mas BEDKHBAaEMOCTb (MeC) (95 % CI123.12; 161.43) (95 % CI 33.20; 78.42) ’
S-year overall survival/5-neTHsis 0011asi BEDKHBAEMOCTh 87.5% 40 % 0.042
10-year overall survival/10-neTHss 00mmast BEKHBa€MOCTb 75 % 40 % 0.252

Note: created by the authors.

HpI/IMe‘{aHI/ICZ Ta6111/1ua COCTaBJIEHA aBTOpaMH.
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No. 5). We found the following Clavien Dindo com-
plications: grade 1 in one patient (marked suppura-
tion of the postoperative wound on the 4th day after
the operation; treated with local antibacterial and
anti-inflammatory therapy), grade 2 in 3 patients (one
patient developed occlusive thrombosis of muscular
veins of the middle and upper third of the left tibia
not expanding to the tibial vein on day 6 after surgery,
diagnosed by ultrasound and effectively treated with
anticoagulants; one patient developed occlusive throm-
bosis in both legs, diagnosed by ultrasound on day 4
and effectively treated with anticoagulants; one patient
developed necrosis of the tail of the pancreas on day
3, requiring lavage of the abdominal cavity through
a safety drain with dioxidine solution and change of
antibiotic therapy), grade 3A in 3 patients (one patient
developed reactive pleurisy from the side of rib 12
resection two days after surgery, the curative pleural
puncture was performed with evacuation of 500 ml of
serous-hemorrhagic discharge; two patients developed
floating thrombi in the common femoral vein on day
12, treated with implantation of OPTEASE (Cordis)
vena cava filter through the jugular access); grade 4A
in 2 patients (one patient developed acute respiratory
failure on day 2, the severe physical status prompted
transferring to ICU for conservative treatment and
observation; one patient developed acute renal failure
requiring hemodialysis on day 3 after the resection of
a solitary kidney), and grade 5 in one patient (resulting
in the progressing of cardiovascular failure and death
in the first day after surgery). None of the patients who
underwent pancreatic resection had complications
associated with organ resection in the postoperative
period. The average intensive care unit stay in the early
postoperative period was 11.25 hours in group 1, 24.00
(18.50; 79.50) hours in group 2 (p=0.010), the average
hospital stay after surgery was 8.92 days in group 1
and 15.20 days in group 2 (p=0.014).

The surgical material was examined morphologi-
cally and compared with the pathomorphological con-
clusion from the material after the initial operation,
based on which the following results were obtained. In
most cases, the recurrent tumor had a structure similar
to the primary one. Only in 9 (18.75 %) cases in group
1, the tumor structure changed with the development
of: granular cell component (n=1), papillary compo-
nent (n=2), eosinophilic cell component (n=2), tumor
histotype change from light cell RCC to renal cell
papillary cancer with focal light cell changes (n=1),
indicating the independent growth of a “new” tumor
in place of the previous one but not a true relapse. In
3 cases in group 1, recurrence was represented by a
benign tumor (xanthogranuloma, tubulo-interstitial
nephritis with “thyroidization” of the kidney, and
epithelioid cell angiomyolipoma, one case each).
Tumor progression was assessed for primary and re-
current tumors by comparing the Furman grade. The
analysis showed no significant change in this index
in the groups. In total, 14 people (13 in group 1, one
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in group 2) showed a change in the malignancy grade
without a clear trend, with a decrease in 15.1 % and
an increase in 11.3 % (p=0.047) of the cases. In the
group of isolated local recurrence, one case had a
multifocal tumor growth and was represented by 3
nodes, 2 of which originated in the bed of previously
removed nodes, while all tumors were of the same
histological structure.

In the long-term postoperative period, patients were
offered follow-up, the results of which were provided
to the attending physician in person or by telephone
contact. The median follow-up was 68.17+9.17 (95 %
CI17.00; 112.50) months in group 1 and 79.60+ 12.17
(95 % C147.50; 123.50) months in group 2 (p=0.493).
The following results were obtained. The median
recurrence-free survival in group 1 was 139.86 £11.02
(95 % CI 119.00; 154.50) months and 100.67 + 10.22
(95 % C191.00; 121.00) months in group 2 (p=0.375),
while the local recurrence-free survival was
174.80+12.22(95%C1139.00;194.50) and 126.00+11.40
(95 % CI 109.20; 142.40) months in groups 1 and
2, respectively (p=0.352). Patients with a registered
repeated local recurrence (n=7) in the group of iso-
lated local recurrence underwent repeated surgical
excision in 2 cases, stereotactic radiation therapy in 1
case, RFTA of the tumor node in 1 case, and monitor-
ing recommended because of the benign character of
the previously removed tumor and its insignificant
size (up to 2cm) in 1 case. The remaining patients
(n=2) underwent systemic therapy because of distant
metastases with underlying local focus. The effect of
repeated treatment was achieved in all patients. The
median progression-free survival of the oncological
process was 193.00+ 11.22 (95 % CI1 172.02; 209.50)
months in group 1 and 121.13 + 11.14 (95 % CI
111.00; 146.43) months in group 2 (p=0.266). Among
patients with established progression of the tumor
(n=12: 9 in the group of isolated local recurrence, 3
in the group of distant metastasis), 8 patients (66.7 %)
received systemic therapy with an effect and one pa-
tient (8.3 %) underwent embolization of the left and
right intercostal afferent arteries in the lumbar vertebra
L2, feeding the tumor conglomerate. The remaining
patients (n=3) died before the start of systemic therapy.
The median overall survival was 149.70£11.20 (95 %
CI 123.12; 161.43) months in the group of isolated
local recurrence and 56.50 + 11.20 (95 % CI 33.20;
78.42) months in the group of distant metastasis
(p=0.169). The 5-year cancer-specific survival was
85.7 % in the group of isolated local recurrence and
40 % in the group of distant metastasis (p=0.096).
The 10-year cancer-specific survival rate was 81 %
and 4 % in groups 1 and 2, respectively (p=0.109)
(Table No. 6)

Discussion

The literature describes various local treatments for
local RCC recurrence, and the choice depends on the
previous treatment, the size and location of the recur-
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rent lesion, the physical status of the patient, and the
technical capabilities and experience of the operating
surgeon. There is no single standardized algorithm for
treating patients with local RCC recurrence, and surgi-
cal excision of the latter is a very difficult technical
task. The authors also emphasize that such an operation
often requires resection of neighboring organs (spleen,
colon or pancreas), which further complicates surgical
intervention [17-19].

Some authors consider surgical intervention the
most effective to treat local recurrence; however,
size and proximity to neighboring organs can impact
significantly the risk of perioperative complications
[16]. Salvage surgery is an effective treatment op-
tion for local RCC recurrence after nephron-sparing
surgery (NSS), especially when the size or location of
the tumor does not allow thermal ablation. Repeated
surgery is associated with more serious perioperative
complications (from 17 to 58 %), in part because of
severe postoperative fibrosis [16]. Unfortunately,
currently only a few studies explore this topic, which
makes it difficult to assess the effectiveness of the
surgical method of treating local RCC recurrence
after NSS. Despite the high risks, repeated NSS can
provide good functional results and control the cancer.
Johnson et al. examined 46 patients after repeated
kidney resection, all survived with an average follow-
up period of 56 months. In 19.6 % of cases, repeated
surgery was required for additional local relapses or
de novo tumors with an average follow-up period of
50 months [20]. In our series of cases, repeated relapse
with an average follow-up of 68.17 months occurred in
7 (14.6 %) patients in the isolated local relapse group,
while two of them had synchronous distant metastases
at diagnosis of local relapse. After kidney resection,
only one patient with a single kidney in the early
postoperative period required hemodialysis because
of acute renal failure.

In most studies, open access was preferred, but
both laparoscopic [20] and robotic access options are
described in the literature [21]. Scientists concluded
that laparoscopic access may be applicable in some
cases with a small recurrent lesion that does not affect
neighboring organs. Our results confirm the possibility
of repeated laparoscopic surgery after previous treat-
ment, urging a conversion in no one case. Despite the
higher risk of perioperative complications up to organ
removal in kidney resection with local intrarenal re-
currence, it is the only treatment for patients with a
single kidney, since nephrectomy can lead to terminal
renal failure.

Further studies confirmed the results on the tech-
nical feasibility and preserved effect of laparoscopic
access in surgery for local RCC recurrence [22]. Sci-
entists agree that the access option depends not only
on the technical capabilities but also on the experience
ofthe surgeon [22-25]. The literature reported several
cases of using robotic technology for these [26]. In
2015, a group of scientists reported the treatment of
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3 patients with isolated retroperitoneal RCC recur-
rence. In all cases, robotic transperitoneal access was
used in combination with intraoperative laparoscopic
ultrasonography to locate the tumor. In this series of
cases, no conversions were performed on any patient,
while all tumor foci were successfully removed within
healthy tissues (RO). The successful postoperative
period allowed the discharge on the first day. During 2
years of follow-up, none of them had repeated relapses
[26]. The authors emphasize the great advantages of
this access: reducing the time of ischemia and surgery,
reducing blood loss, improving visualization, facilitat-
ing access to the tumor node, greater comfort for the
surgeon, safety because of greater mobility of work-
ing tools, and shortening hospitalization. We agree
that minimizing access may be justified for a group
of patients, while ensuring less morbidity from the
treatment and early rehabilitation of patients.

The treatment of local recurrence after nephrec-
tomy is the most difficult task because of the high
risk of metastasizing [27]. The literature describes
quite different oncological results of such treatment.
Boorjian et al. [28] reported a 2-year progression-free
survival of 29.3 %, whereas Russell et al. [29] found
3-year progression-free survival of 40.5 %, while
some patients underwent adjuvant or neo-adjuvant
systemic drug therapy. Of note, Boorjian et al. [28§]
showed the similar results of treatment after surgical
removal of recurrence in retroperitoneal lymph nodes
to those of lymphadenectomy in view of metastases
during primary NE.

The 2019 pathomorphological study showed a nega-
tive surgical margin (RO) after surgery in 5 (41.6 %) out
of 12 patients. Progression of the disease after surgery
was observed in 7 patients (58.3 %) with metastatic
lesions in lungs, bones, and liver. All of them were
treated with life-saving targeted therapy [28]. Our study
included multiple patients with an average follow-up of
over 5.6 years but only 22.6 % had progression (9 peo-
ple in group 1, 3 people in group 2). Thomas et al. [30]
reported the following results of surgical treatment of
patients for local RCC recurrence after NE: 42 (41.2 %)
patients showed no signs of the disease after surgery,
which eliminated the need for further therapy. The
S-year cancer-specific survival rate in the subgroup of
isolated local RCC recurrence was 52 %, comparable to
the 51 % from the Itano et al. study [9] and the 69.2 %
4-year cancer-specific survival rate of patients after
surgery for RCC recurrence after nephrectomy in an
Argentine study [27]. The fairly convincing data were
also provided in 2020, with the 60 % 5-year OS in
the group of isolated local recurrence and the 80 % in
the group of local recurrence with underlying distant
metastases. The mean OS showed no critical difference
between the groups: 98.4 months in the isolated local
recurrence and 116.0 months in the local recurrence
with underlying distant metastases (p=0.881). The
groups did not differ in cancer-specific survival: 98.4
months in the group of isolated local recurrence and
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116.0 months in the group of local recurrence with un-
derlying distant metastases (p=0.265) [31]. Our series
of patients showed quite impressive results, adjusted for
a significant numerical advantage in the group of iso-
lated local relapse. The 5-year cancer-specific survival
reached 85.7 % in isolated local recurrence and 40.0 %
in that with underlying distant metastases (p=0.072),
while the 10-year CSS was 81.0 % and 40.0 %
in these groups (p=0.086).

One study evaluated the surgical removal of a
recurrent venous tumor thrombus after nephrectomy.
Parker et al. [32]. found complete removal of a ve-
nous tumor thrombus in primary NE in 9 out of 13
patients. Surgical excision of a recurrent venous tumor
thrombus was successful in 11 cases. After 12 months
of follow-up, all patients died from relapse and/or
metastatic disease.

The literature also evaluated the effect of IORT in
major relapses, when a complete surgical excision of
the tumor is technically impossible or may be unsafe.
The advantages of such a combination still need to be
confirmed. One study in only 14 patients found no sig-
nificant difference in survival rates between the groups
of patients with and without IORT, despite the larger
average recurrent node in the IOLT group (7.5 cm
vs. 4.5 cm). We performed IORT because of the large
tumor lesion (4 nodes) in the mesentery of the small
and large intestine only in one case [33].

Systemic therapy seems to be relatively effective in
locally relapsing RCC, [34] and the relative radioresist-
ance of RCC has limited the possibilities of radiation
therapy in the treatment of these patients. In the meta-
static process, even in the era of combination therapy,
metastasectomy can significantly increase chances
of recovery and survival rates, especially in the oli-
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BIIMAHUE SHKEPAIJIUHA OANAPTMHA HA METABOJIN3M
B NEPUONEPALMOHHOM NEPUOAE Y BOJIbHbIX
OonyXxonsmMmm OPO®APUHIEATIbHON OBNACTU

A.H. Bacunbes, [1.E. Kynb6akuH, E.J1. YoH3oHoB, C.B. ABaeeB, A.A. I,
W.MN. Nytees, A.B. MNak, A.B. KywHep

Hay4Ho-uccnegoBaTenbCKUA MHCTUTYT OHKOMOrMK, TOMCKUI HaUMOHanNbHbIM MCCNefoBaTenbCKui
MeAMVLUMHCKMIA LeHTp Poccuiickon akagemmnmn Hayk
Poccus, 634009, r. Tomck, nep. KoonepaTueHbini, 5

AHHOTauuA

OpHol 13 BaXkHbIX NPOBIIeM COBPEMEHHO OHKOIOTMYECKOI XMPYPIvn SBIISIETCS NocreonepauyioHHoe HapyLue-
H1e MeTabonmama B BUAE pa3BMTUS BENKOBO-3HEPreTUYEeCKon HeJoCTaTOYHOCTU. ATO YTBEPXKAEHUE OCOBEHHO
KacaeTcs onepaumii Ha 06nacTyi rofoBbl U e, Tak Kak ornepaTMBHble BMeLLaTeNbCTBa B JAaHHOM obnacTu
OTHOCATCA K Hanboree TpaBMaTUYHLIM B OHKOMOIMYECKON XMpyprun. PassuTue GernkoBo-aHepreTuyeckoi
HeJOCTaTOYHOCTU 3HAYMTENBHO CHIDKAET pernapaTuBHbIE BO3SMOXHOCTU OpraH13ma v yxyawaeT pesysbraThi
onepaTuBHOro federus. Llenb uccnenoBaHus — OLEHUTL BISIHWME CTPECC-MPOTEKTopa AanapruHa Kak
KOMMOHEHTa aHecTe3noIorMyeckoro obecrneyeHns Ha BbIPaXKEHHOCTb KaTabonmMyeckoro cuHapoMa B Mo-
creornepauyioHHOM Neproae y NaLyeHTOB CO 3110Ka4yeCTBEHHbIMI HOBOOBPAa30BaHUAMM OpodapuHreansHoi
obnactu. MaTtepuan u meTtoAbl. ViccrnenosaHne nNpoBoAMIoCh y 58 NauMeHTOB, KOTOPbIM BbIMOSHSANOCH
XMpypruyeckoe fedyeHvie Mo noeody paka opodpapuHreanbHol obnacTtu. B ocHoBHyto rpynny BoLwwo 29
nauMeHTOB, KOTOPbLIM Nepes ornepauuelt HasHadYanu yrneBoAHbI HanuTok (400 My Be4epom HakaHyHe ore-
paumu 1 200 MmN 3a 2 4 4o onepauumn), B nepuonepauioHHOM Nneproae BBOAUIM AanaprviH. B KOHTPOrbHY0
rpynny BKMOYMIM 29 NaumeHToB CO CTaHAapPTHLIM NepuonepaunoHHbIM BedeHeM. YCrnoBus npoBeaeHus
ornepaTuBHbIX BMEeLIaTeNbCTB B 06eunx rpynnax 6binv nageHTUYHLIMU. MiccneaoBanu ypoBHU pearnbHOro aHep-
reTuyeckoro obMeHa, RQ, asoTucTbIn 6anaHc, ropMOHarnbHbIA CNEKTP U KONMYECTBO NocrieonepaumoHHbIX
OCNOXHeHuin. PesynbTaTbl. KOMOVHaUMS NpeaBapuTenbHON YrneBoaHOW Harpysku U ganapriiHa Ha Bcex
aTanax nepvornepawmoHHOro Neprofa XxapakTeprsoBanach 3Ha4MMO MeHbLLUM BbIGPOCOM rOPMOHOB CTpecca
KaK KOMMOHEHTOB XMPYPrM4YecKoi CTPECCOBOM peakLum, Takke OTMeYeHbl NOSIOXKUTENbHbIA 3PdEKT Ha Mno-
KasaTenu aspobHOro obMeHa U CHUXEHUE KOMNMYecTBa NocrneornepaumoHHbIX OCNIOKHEHWI. 3aKnioveHue.
MpeanoxeHHasi MeToAMKa MOXET SIBMSATLCS OOHUM U3 MeToAoB GopbObl C pa3BUTMEM MPOAOIHKUTENBHOM
kaTaGonuyeckon asbl MeTabonmama BCrieacTeme apdeKTUBHOM KOpPeKLMM XMPYPrMYecKoro CTpecc-oTeeTa
1 HopMarnu3aauuy yrreBogHoro obMeHa.

KnioueBble cnosa: AanapruH, aHecTe3us, MeTabonu3m, oOHKonorus, CTpecc-npoTeKuusi, CTpecc-oTBeT,
I'VII'IepKaTaGOﬂVIElM, GenKOBO-SHepreTMHeCKaﬂ HeaOoCTaTO4YHOCTb.

#=7 BacunbeB [aHun HukonaeBu4, anest.dara@gmail.com
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THE ROLE OF ENKEPHALINS IN THE PERIOPERATIVE PERIOD
IN PATIENTS WITH OROPHARYNGEAL CANCER

D.N. Vasiliev, D.E. Kulbakin, E.L. Choynzonov, S.V. Avdeev, A.A. Lee,
I.P. Puteev, A.V. Pak, A.V. Kushner

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

Abstract

Postoperative metabolic disorder, namely the development of protein-energy deficiency is one of the challenges
in cancer surgery, especially in head and neck surgeries, which are considered the most traumatic. The
development of protein-energy deficiency significantly reduces the reparative capabilities of the body and
worsens the surgical treatment outcomes. The purpose of the study was to evaluate the effect of stress
protection with enkephalin dalargin, as a component of anestheticmanagement, on the severity of catabolic
syndrome in the postoperative period in patients with oropharyngeal cancer. Material and Methods. The
study included 58 patients who underwent surgical treatment for oropharyngeal cancer. The study group
consisted of 29 patients who were given a carbohydrate drink, 400 ml in the evening before surgery and 200
ml 2 hours before surgery. Dalargin was administered in the perioperative period. The control group included
29 patients with standard perioperative management. The conditions of performing surgery in both groups
were similar. The levels of real energy metabolism, RQ, nitrogen balance, hormonal spectrum and the number
of postoperative complications were studied. Results. The combination of pre-carbohydrate loading and
dalargin in the perioperative period was characterized by a significantly lower release of stress hormones
as components of the surgical stress response. A positive effect on aerobic metabolism and a decrease in
the number of postoperative complications were also observed. Conclusion. The proposed technique can
be one of the methods of combating the development of the hypercatabolic phase of metabolism, due to the

effectiveness of limiting the surgical stress response and regulating carbohydrate metabolism.

Key words: dalargin, anesthesia, metabolism, oncology, stress protection, stress response,

hypercatabolism, protein-energy deficiency.

BBenenue

JIroboe oneparnuBHOE BMEIIATEIHCTBO HHAYIIUPYET
pa3BUTHE B OpraHW3Me CYIIECTBEHHBIX M3MEHEHUN
HEHUPOIHAOKPUHHOTO, META0OIMIECKOTO W BOCIIA-
JINTEIHHOTO TUIaHA, COCTABIISIONMIUX XUPYPTUUECKUMA
cTpecc-oTBeT [ 1, 2], BRIpaskeHHOCTh KOTOPOT'O 3aBUCHT,
B MIEPBYIO 0UYEpPElb, OT TPABMATUYHOCTH (OOIIMPHEIE
nedexTsl ¢ QYHKITNOHAIBHBIMA U KOCMETHICCKUMHU
MOTEePSIMH) U TUTEIbHOCTH omnepanun. C MOMEHTA
Hayaja XUPypruueckoro BMEIIATENbCTBA HAUMHACT
peobiaiaTh TOHYC CUMIIATHKO-aIPEHAIOBON CHCTe-
MBI, TIOBBIIIACTCS AKTUBHOCTE KOPBI K MO3TOBOTO CITOS
HaJMIOYCYHUKOB, IIIUTOBHU/IHON JKEJI€3bI ¥ THITO(pH3a.
HacTto BCcTpeyaronumMcst IposiBIICHUEM JaHHOU Heba-
TONPUATHOW PEAKIMH Ha ONICPAIHOHHYO TPaBMY SIB-
JISIeTCs TIOCIIeOTIepaIlOHHAsT OCITKOBO-IHEPTeTHIECKast
Henocrarognocts (BOH) [3]. [ToBeimenHoe comepxa-
HUE KaTeX0JIAMUHOB M KOPTH30J1a BBI3BIBACT BHIPAIKEH-
HbIi KaraO0onm3M. [loHMKaeTcsi ypOBEHb MHCYIIHHA,
CHIDKAETCS TOJISPAHTHOCTB K TITFOKO3€, YBEITHYHBACTCS
KOHIICHTPAIHS CBOOOTHBIX KUPHBIX KUCIIOT B TIA3ME
[4]. Bce 3TO B COBOKYITHOCTH MIPUBOJIUT K Pa3BUTHIO
MOCJICONEPAIUOHHBIX OCIOKHEHUH.

OpnHAM 13 BO3MOXKHBIX HAlPaBJICHUN B PEIICHUU
JTAHHOW TIPOOJIEMEBI SBIIIETCS IIPUMECHEHHE BO BpeMs
AaHECTE3HMOJIOrNYECKOIo 00eCIeueH sI KOMIIOHEHTOB CO
CIEIMATEHBIMU CTPECC-TIPOTEKTOPHBIMU CBONCTBAMH,

30

B YAaCTHOCTH aHAJIOTa OMTMONIHBIX TTETITHIOB — J1ajap-
TMHA, ¢ IPEJABAPUTEIILHON YIIIEBOJAHON HArpy3KOi.
VYuuteiBas (apMakoIOrHuecKue CBOMCTBA Jajiapru-
Ha (KaK OMHOJHOTO arOHUCTa U aMHHOKHCIIOTHOTO
KOMIUIEeKca) [5, 6] 1 0COOEHHOCTH YHEPTeTHIECKOTO
s dexTa mpegonepamoHHON YITICBOIHON Harpy3KH,
HECOMHEHHBI MHTEPEC MPEJICTABIISCT yrIIyOJIeHHOES
M3yUYCHUE MEPUONEPALMOHHOTO BEACHUS OHKOJIO-
THYECKUX TMAIlMEHTOB C WCIIOJIh30BaHUEM JaHHOU
METO/IUKH.

Leab nccnenoBaHus — OLEHUTD BIUSHUE CTPECC-
MPOTEKINK JAJAPTUHOM KaK KOMIIOHEHTOM aHECTe-
3UOJIOTUYECKOTO 00ecTieueHus] Ha BBIPAXKEHHOCTH
KaTabOoIMIEeCKOTO CHHPOMA B TTOCIEONEePAITHOHHBIN
MIEPHOJ] y TAITUEHTOB CO 3JI0KaYeCTBEHHBIMHI HOBOOO-
pazoBaHHUSIMH OpO(apUHTeaTbHON 00JIACTH.

MarepuaJj u METObI

[IpencraBnennas padora sBIsETCS OJHOICH-
TPOBBIM MPOCICKTUBHBIM HCCJICAOBAHNUCM. q)OpMI/I-
pOBaHHE TPy OOJBHBIX MPOBOJIMUIOCH METOIOM
«CIYy4aii—KOHTPOIIBbY, C COONIOIEHNEM MPUHIINATIA
HE3aBHCHUMOTO BKJIFOUEHHS, 00 CIICUUBAIOIICTO OJTHO-
POIHOCTB HCClieayeMbIX Tpynn. W3 uccnenoBanus
WCKJTFOYAJIMCh TTALIUECHTBI C TIPEIOTIEPAIIIOHHBIMH TPU-
3HaKaMH OEIIKOBO-IHEPTeTUUECKON HEIOCTATOYHOCTH
U CaXapHBIM THa0CTOM.
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KINMAHUYECKUE UCCNEOOBAHUA

B uccrienoBanue BOILIO 58 MAIMEHTOB C OTIepadetb-
HBIM pakoM opodapuHreansHoi oomactu [-1V craaun,
HaXOJMBIIUXCS HA JICYEHUU B OTACICHHUH OITYXOJeil
rosioBsl U 1mien HUUM onkonoruu Tomckoro HUMII,.
Coracuo knaccudukanun TNM 8-ro nepecmotpa, 1o
pacmpoCTPaHEHHOCTH OITyXOJIEBOTO TIpoiiecca O0Jb-
HbIe OBLTH pasaeNieHbl caemayronmmM oopazom: T1 — 10
(17,2 %), T2 — 23 (39,7 %), T3 — 20 (34,5 %), T4 -5
(8,6 %); NO—19 (32,8 %), N1 —25 (43,0 %), N2 - 11
(19,0 %), N3 — 3 (5,2 %) nanueHra.

Jlo omepanuu MarueHThl OBLTH COMTOCTAaBUMEI 10
pe3ysibTaTaM OCHOBHBIX JIAOOPAaTOPHBIX MOKa3aTelen
U mapaMeTpaM HYTPUTUBHOTO cTtaTyca. llanueHTsl,
BKJIFOYCHHBIE B MCCIIEIOBaHNE, NMEIH HOPMATbHBII
nanexc mMaccel Tena (UMT), koTopslid cOCTaBUI B
cpentem 24,5 +2.9 kr/m?. Cpeanuii Bo3pact 00JIbHBIX
coctaBui 60 = 9 neT, u3 Hux 28 My»)uuH U 30 >KEHIIUH,
ASA TI-IL.

B nmanoBOM mopsiake manueHTaM OBUTH BBITION-
HEHBI CIIEYIONMEe ONepaTHBHbIE BMENIATEIbCTBA:
KOMOWHHPOBAHHAS PE3EKIUS POTOIIOTKH; KOMOUHU-
pOBaHHas pe3eKINs SI3bIKa, THA TIOJIOCTH PTa, HUKHEH
YeTIOCTH; PE3eKIUs HIKHEH YeNIOCTH; PEe3eKINs
si3bika. OObEM OIEepaTUBHOTO BMEIIATEILCTBA B 00SHX
rpymmax OblT COMTOCTaBHUM.

Bce nanmenTs1 ObUTH pa3zieNieHbl Ha 2 KITHHUYECKUE
rpymnmnbl. B ocHOBHO# rpyrine 29 nanueHTam mpoBo-
JTWTHCH TIpeiBapyuTEeIbHAs YIJIEBOIHAS HArpy3ka U
SHJI0TpaxeaybHasi MHOTOKOMIIOHEHTHAsI aHECTE3Us
C IEepUONEpPALlMOHHBIM BBEICHUEM nanapruna. B
KOHTPOJIBHOH Tpy1ie 29 OONbHBIM ITPOBOIMIIACEH UC-
KITIOUUTEIBHO SH/I0TpaxeaabHas MHOTOKOMIIOHEHTHAS
aHecte3us. Bce manueHThl ObUIH MTPOOIIEPUPOBAHBI
OZTHOH OpHUrazoil XMpypros, BC€ aHECTE3UH MPOBE-
JeHbl OJTHUM aHecTe3nosioroMm. [lpu HEoOXomnMo-
CTH TEMOKOPPEKINH MalueHTHl U3 MCCIETOBAHUS
HCKJTIOYAJIHCh.

HHuTpaonepalilnOHHBIN MOHUTOPHUHT OCYIIIECTRIISII-
csi o ["apBapackomy crannapry. [lapamerpsr remonu-
HaMuKH onieHuBaM 10 TexHoioruu esCCO (Nihon
Kohden, Slnonus): cucronnueckoe apTepHaibHOE
nasinenue (CAJl), nuactonuueckoe aprepuaibHOE
nasienue ([AJl), cpenHee aprepuaibHOE JaBlICHUE
(Acp), gactora cepaeunsix cokpamienui (HCC),
cepareunsiii unjgekc (CU), ynapusiii oobsem (YVO),
obmee nepudepuyeckoe conporusiieHue (OIICC).
OLueHKa Mpou3BOINIACH B 5 KOHTPOJIBHBIX TOUKAX: A0
OTIepaIny, O Cie MHAYKIIUHI, TPAaBMaTHYHBIHN dTaIl (Ha
JTarne MOOWIHM3AIMH MaKpoIllpernapara), OKOHYaHHe
omepanuu, uepe3 1 cyT.

C nomoursto MoHuTOpa TputoH-DnekTpoHukC
MIIP6-03 mpousBoamiack omeHka a3poOHOTO DHEp-
reTudeckoro oomMena. [lokazarenn peasbHOM SHEPTO-
norpedHoct (REE) u npixarenbublii kodpduiueHt
(RQ) perucrpupoBann exeMUHYTHO B TeueHue 20
MuH. OTieHKa TPOU3BOIMIIACH Ha CIISTYIOIINX dTarax
AHECTE3MOJIOTHYECKOTO TTOCOOUS: TIOCIie MHIYKITHH,
KOXKHBIH pas3pes, yepe3 1 4, TpaBMaTHYHBIA 3Tal,
OKOHYaHHUE ONeparuy.
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depMeHTATHBHO-YPEa3HbIM METOJIOM OTIPEJICIIs-
JlJaCb KOHOCHTpaluusis MOYCBUHLI B MOYC, a30THUCTBIN
OaJsiaHc paccuuThiBajCs 1o Gopmyie [7]:

NB=(P/6,25)-(UUx0,033x1,25)-4,

e NB —asoructsiii 6ananc; P— 0elnok, mosryueHHbIH
NAUEeHTOM BO BPEMs HYTPUTHBHOH MOJAEPKKH B
MOCIIEOTIepaIMOHHBIN Tieprof (T/cyT); 6,25 — Kodd-
(UIMEHT /1715 BBIYUCIICHNS COZIep KaHus a30Ta B OeJKe
(r/cyt); UU — moueBuHa Mouu (MMOJib/cyT); 0,033 —
k03 (UIMEeHT nepecyeTa MOYEBHHEI B a30T (T); 1,25 —
k09(D(pULIMEHT IS BBIYMCIICHHS O0IIEro KOJIM4ecTBa
azoTta MouH; 4 — HeolpeaensaeMble (HYU3HOTOTHICCKIEC
norepu Oenka OpraHu3MoM (depe3 KOy, BOJIOCHI U
cTyn). Pesynbrar Beipaxancs B r/cyT. JlaHHBIH moKa-
3are’h OOBEKTHBHO XapaKTepH3yeT MHTEHCHBHOCTh
Karaboiu3Ma O0enkoB [8].

YpoBeHb JlaKkTaTa apTepuaibHON KPOBH U3MEPSITH
MOCPEACTBOM MOPTATUBHOTO JKCIpECcC-aHaINn3aTopa
kpoBu EPOC Reader. Konuenrpanuu aapeHOKOpPTHKO-
tporHoro ropmona (AKTI'), kopTr3ona n nHCYTMHA B
TTa3Me KpOBH OTIPEIEIISUIN C ITIOMOIIBI0O IMMYHO(ep-
MEHTHBIX Ha00poB. OOpa3Ibl BEHO3HOH KPOBH 3a0H-
paiiu: 3a JeHb J0 ONepalnnu, BO BpeMs TPaBMaTHYHOTO
JTara oneparum, uepes | cyT mocie onepanun, yepes
7 cyT mocne oneparuu.

[TatieHThl OCHOBHOM TIPYIIIIbI C LEIBIO MTPOBEE-
HUSI IPE/IBaPUTEIILHON YIIIEBOAHOM HArpy3KH 3a 12 1
JIO OTIEPATHBHOTO BMeNIaTebcTBa BhimuBaimu 400 M
yraeBogHoro HanuTka ([IpoBaiiny DkcTpa HAMHUTOK,
«®pesennyc Kabuy»). 3a 2-3 4 10 oneparuBHOroO
BMeIarenbcTBa — eme 200 M JaHHOTO HAMUTKA.
B omepanmoHHO#i 1Mocie BBIMOIHEHUST OOIIeTPUHS-
TOW TTOJITOTOBKY MAIEHTOB K OIEPaIny U HAPKO3Y
HAuMHaJIU BHYTPUBEHHYIO MHQY3HIO JanapruHa B
J03UpoBKe 45—55 MKr/kr/muH. Jliist npoBeaeHuUst
IpeMeIUKauy Ha ONEPALMOHHOM CTOJIE BBOJMIIN
(eHTaHMN 2 MKI/KT BHyTpHBEeHHO. MHayknus ocy-
HIeCTBIIach BBeneHneM mponodomna 1,5-2 mr/kr,
penakcanus — pokyponust opomu 0,6 mr/kr. [locie
3TOr0 OOJIBHBIX MHTYOMpOBaiH. Jlanee anecte3ust moj-
JIepKUBaIach MocpeacTBoM BBeneHus: CeBodurypana
B nmo3e 2,0-2,5 06 % (MAK 1,0) gepe3 snnorpaxe-
anbHyo TpyOKy. [To Xomy onepaTuBHOTO BMeIIaTe b-
CTBa BHYTPUBEHHO OOJIFOCHO BBOAMIM ()EHTAHHI
2—8 MKT/KT/4 B MOMEHTE HauOOIIBIIIOTO CTPECCOPHOTO
OTBETAa, YTO OIEHUBAIOCH 110 yBemmueHuto Al m UCC,
uH(y3us TanapruHa npoaoKaiach B JIOZUPOBKE
50 mkr/kr/4. Ilocne BOCcCTaHOBIIGHUSI MBIILIEYHOTO
ToHyca 1o TOF-MOHUTOPHHTY AIIMEHTOB FKCTYOUPO-
Bajn. [lo OKOHUaHWH ONIEPaTHBHOTO BMEIIATEIHCTBA
UHQY3Us Tanapruda npekpamanach, 1 BBOAUICS | Mr
JTAHHOTO TpernapaTa BHYTPUMBIIIEYHO OJHOKPATHO.
[lepronepanuoHHOE BeCHNE NAMEHTOB KOHTPOIIb-
HOW T'PYTIITHI OCYIIECTBISUIOCH TT0 aHAJIOTHYHOW METO-
JTUKE, OTHAKO 0e3 BKIIFOUEHUS YTIICBOAHON HATPY3KH
Y JajlapriHa Kak KOMIIOHEHTa aHECTE3NO0JI0TMYECKOTO
oOecrieyeHusl.
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Jast cTaTUCTHYECKOTO aHalin3a MCIOJIb30BaTU
mmaket nporpamMm Microsoft Excel, «Statistica 10.0».
HopmanbHOCTh pacnipeneneHns OleHHUBAIN C TOMO-
mpto tecta Hlanupo—Yunka. [{ns onucanus ObLIu
HCIOIB30BAHBI CIIEAYIOLINE TToKa3arenu: Me (menna-
Ha), QL (25-# mponenTris), QU (75-1 mpomeHTHIIb).
YacTh JaHHBIX NIPEJICTaBICHA B BbhIpaxeHUH M £ o Kak
cpenHee apupMETHIECKOE U CPETHEKBAIPATHYHOE OT-
KJIOHEHHE. 3HAYUMOCTh Pa3InYui U3y4aeMbIX JAHHBIX
MIPOBEPSITH ITPH TIOMOIIH HEMapaMeTPUIECKUX KPHUTe-
pues: U-kputepus Manna—YutHu, W-kputepus Yui-
KOKCOHAa. BpIuucienne 3HauMMOCTH Ka4eCTBEHHBIX
pa3IuYuil MOMyYaau ¢ MOMOIIBI0 TOUHOTO KPUTEPHSI
Oumepa. 3nagenne p<0,05 1715 BceX TECTOB CUUTAIH
CTaTUCTUYECKH 3HAYMMBIM.

Pesyabrarsl

3a Bpems HaONIOEHHS HE OTMEYaloCh CTaTH-
CTHYECKU 3HAYUMBIX OTIIMYMUA MEXKIY TPYIIaMHU 110
AQHTPONIOMETPHUUYECKUM JTAaHHBIM KaK JI0 MPOBEICHHUS
OIIEpaTUBHOTO BMEILIATENILCTBA, TAK U Yepe3 7 CyT Mo-
cie (Tabm. 1). 3HaueHus moKa3areiae reMOIMHAMUKH
(Tabm. 2) B IeproI N3MEPECHUS HE BBIXOIWIIH 3a TIPee-
Tl IOMYCTUMOM HOpMBbI. OJTHAKO MMENHCh Pa3Inyus
MEXIy TpyNiamMH yKe Ha J0ONepalroHHOM dTarle.
Tak, OTMEYEHO CTAaTHCTUYECKH 3HAYMMOE Pa3Inyue
MeX Iy Tpymmamu o yposaio A Jlcuc (p<0,05). B Han-
OoJiee TpaBMaTUYHBII MOMEHT OIepalui B OCHOBHOI
rpyIIie He 0TMEYaNIOCh CYIIeCTBeHHOTO M3Menenust CU
(¢ 3,0+0,4 102,9+0,5 1/MmuH/M?), HO TPUCYTCTBOBAJIO
HesnauntenpHoe cHIkeHue OIICC (¢ 1712 +160,9 mo
1658+ 136,1 mun/c/cm’), B TO BpeMst Kak B KOHTPOJILHOI
rpymme camwkenne CU (¢ 3,2+ 0,5 10 2,7 £0,5 n/mun/m?)
compoBokaaoch 3Ha9MbIM yBenmaeHneM OIICC (c
1750+ 185 o 1997 + 192,3 nun/c/cm’). TpaBMaTHUHBII
9Tal OoNepalyy XapakTepu3oBaics Oonee HU3KUM AJ]
Cp B OCHOBHOI IpyIIie, B OTJIMYKE OT KOHTPOJIbHOM. K
MOMEHTY OKOHYAHHsI OTMEPaTHBHOTO BMEIIATENbCTBA
BCE MMOKAa3aTeN TeMOJMHAMUKN CHUKAIUCh B 00EUX
rpyImax.

3uavyenuss AKTI u koptuzona (tabn. 3) B npeno-
MeparmOHHOM TIeproae ObUIH 0€3 CTaTHCTUYECKH
3HAYMMON Pa3HUIBI MEXIy TPYIIaMH, OJTHAKO TIpe-
TepreBajii U3MEHEHUsI B TEUEHHE MepHoleparioH-
HOTO nepruoja. B ocHOBHOI rpymnme ropMOoHaJIbHBIN
CTpecc-0TBET Ha OIEepPaTHBHOE BMEIIATEIhCTBO OKa-
3aJIcs MEHbIUM. [Ipn MeXrpynimoBoM cpaBaHEHHUH
CTaTHCTUYECKH 3HAYMMOW JMHAMUKU B 3HAYCHHSIX
MHCYJIMHA HE HAOII0IaI0Ch.

[Tpu ouenke a’spobHOTO OOMeEHa (Tadi. 4) oTMeya-
eTCsl HAIMYUE CTATUCTHUYECKH 3HAYUMBIX Pa3INUIHHA
B nokazarensix REE u RQ mMexny ocHOBHOH M KOH-
TpOJIbHOH rpynnamu. Tak, 10 Hayasaa ONepaTUBHOIO
BMelIaTenbcTBa R(QQ B OCHOBHOM rpyIine COCTaBUI B
cpeanem — 0,82 £ 0,04, B koutposisHoit — 0,8 £ 0,04.
3HaunMble H3MEHEHHUSI B IMHAMUKE TAHHOTO KOA(pH-
[IUEHTa MPOJIOKAIKCh Y Ke cpa3y I0ocIIe Hadaja ore-
pauMu ¥ yCWIWIINCH K TpaBMaTHuHOMY dTamy. bonee
OnmarompusTHas KapTHHA CKJIa/IbIBAIACH B OCHOBHOM
rpymme (RQ —0,76 = 0,05) mo cpaHeHHTO ¢ KOHTPOIh-
Hoit rpymmoit (RQ — 0,69 £+ 0,03), B koTOpoii y 60116~
HBIX TPOMCXOHI META00IN3M KETOHOBBIX TEI.

YpoBeHs nakrara (Tadmn. 5) ObUT B mpeeax HOp-
MAaJTbHBIX 3HAYEHHI B 00€MX TPyTIax B TEYCHNE BCETO
WHTpa- U IMOCJIeoNepanuoHHoro nepuoaa. OaHako
3HaUMMOE OTJIMYHME B YPOBHE JIaKTaTa HaOII0AaI0Ch
MIPH BBITIOJTHEHUN TPaBMAaTHYHOTO dTaria ONeparyu.
B koHTpoJIbHOU TpyIlilie KOHLIEHTPAIUs JTaHHOTO
nokasaressi Obljia BEIIIE B cpeaHeM Ha 25 %, 4em B
OCHOBHO#. B 00eux rpymnmnax oTMe4anoch 3HaUNMOE
MIOBBIIIEHNE KOHLEHTPAIMH ITIIOKO3bl. TeM He MeHee
YPOBEHB TITIOKO3BI MIOBHIMIANICS 00JIee CYIIIECTBEHHO B
KOHTPOJIBHOH TPYyIIIe B TEYEHNE BCETO MEPHO/Ia OTle-
paluy 1 JoCcTUTall THKa yepe3 1 9 1mocie oKoH4YaHus
XUPYPrUUeCKOro BO3/IEHCTBUS.

Onenka azorucroro Oananca (Tabi. 5) mokasana
3HAYMMBIE PaszINuns MEXIy Trpynmnamu depes 1 cyT
rocJie oNmepaTHuBHOIO BMemiarenbcTBa. CortacHo
9THM JaHHBIM, SIBIICHHS KaTaOoiM3Ma mpeodnananu
B KOHTPOJIBHOM TpyTIie.

Ta6nuua 1/Table 1

,D,VIHaMVIKa AdHTPONOMeTPU4YeCKNX AaHHbIX
Changes in anthropometric data

Jlo onepariun/

1 cyr mocune oneparmu/ 7 CyT HOCIE Oneparin/

loxazaren/Indicator Tpymma/Group Before surgery 1 day after surgery 7 day after surgery
ITo1a b OBEPXHOCTH TeNa, MY/ Ocnoguas/Study 1,8 (1,7; 1,9) - -
Body surface area, m? KonTponbnas/Control 1,8 (1,7; 1,9) - -
) OcuosHast/Study 1,7 (1,7; 1,7) - —
Poct, m/height, m
Konrposnbaas/Control 1,7 (1,7; 1,8) - -
) Ocuosras/Study 72,8 (59,5, 77,2) 72,6 (59,2;76,9) 72,4 (59,5; 76,7)
Bec, xr/weight, kg
Konrpomsnasi/Control 73,2 (63,9; 80,4) 72,9 (63.4; 79,8) 72,2 (63,0; 80,4)
(0] /Stud:; 24,5 (21,4; 26,4 24,4 (21,2; 26,3)* 24,6 (21,4; 26,4
UMT, kr/m*BMI, kg/m? R ( ) ( ) ( )
Kontpomsrasi/Control 24,5 (22,9; 26,4) 24,3 (22,7; 26,4)* 24,1 (22,2; 26,2)*

Tlpumeuanus: * — pa3nuursi 3HAYUMBbIC TI0 CPABHEHHIO C JJ0OTIepaiioHHbIM 3TaroM (p<0,05); Tabnuia cocTaBieHa aBTOpaMH.

Notes: * — significant differences compared to the preoperative period (p<0.05); created by the authors.
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Ta6nuua 2/Table 2
FeMO,qMHaMqucxwe noKasaTenu Ha 3Tanax onepauuu

Hemodynamic parameters during surgery

Hauaro ore- TpaBmaruu- OxoHuaHuE 1 cyt mocie
Jlo omeparmn/ panun/ HBII ATan/ ornepanuu/ ornepanuu/
L AT L Tpynma/Group Before surgery  Beginning of Traumatic Ending of 1 day after
surgery stage surgery surgery
AJI cHe, MM pr.cT./ Ocnopras/Study 123 +9,2* 110 + 84" 114+ 7,1 105 + 7,9%* 120 + 8,3
Systolic blood pressure, Konrponbhas/ s % %
mm He Control 136+ 11,2 124492 124455 114£6,5 129+ 9.4
AJl muac, MM pr.cT,/ OcnoBHast/Study 73+7,3 69 + 6,2 73 +£7,1% 67 £9,5%# 75+73
Diastolic blood pressure,  KonrponsHas/
+ + g +6,1% +
mm Heg Control 72+9,0 71+£85 84+75 82+6,1 79 £ 6,0
AJT cp, MM pr.cT./ OcHoBHast/Study 89+7,0 86+6,7 87 +6,5%* 80 + 8,4 82+5,5%
Average blood pressure, KonTtposnbHas/
+ + + + +6,8%
mm Heg Control 94+ 8,1 92+7,5 91+6,2 90 £ 5,7 87 +6,8
OcHoBHast/Study 75+ 88" 70 + 8,1* 74 £9,7 70 +£9,2%* 74 +£74
YCC, yn. B Mun/
Heart rate, beats a min  Kotrpoxsias/ 81+9,2 78+ 8,0 75 +7,2% 73£9,1% 76+9,2
Control
OcnoBHast/Study 70 £4,5 69 + 4,2% 71+5,1% 68 £42% 71 +4,1
YO, mn/
Stroke volume, ml Korrrpoxias/ 72449 6749 64 = 4,5* 66 = 4,9* 69+4,5
Control
OcHoBHast/Study 3,0+0,4 2,9+0,2* 2,9 +0,5* 2,6 +0,5% 3,4+0,5%
CH, n/mun/vm?/
Cardiac il’ldCX, 1/min/m? KOHTpOHBHaﬂ/ 3,2 a5 0’5 2,7 e 0’4 2,7 s 0’5* 2,6 e 0,5* 3’1 s 0,4
Control
OIICC, aun/c/em’/ Ocuosnast/Study 1712+ 160,9 1621 +121,94 1658 + 136,1* 1560 + 149,4*# 1698 + 155,7
Total peripheral KonTponsHas/
resistance, dyn/sec/sm’ Control 1750 + 185 1678 £155,2 1997 £192,3* 1863 + 155,3* 2010+ 176

IMpumMedanus: * — pa3nuyus 3HAYUMbIE I10 CPAaBHEHUIO C JOONEPAOHHEIM dTarioM (p<0,05), # — pasnuaus 3HauuMbIe Mexk Ly rpymmamu (p<0,05,

KpuTepuil ManHa—YUTHH); Ta0NNIa COCTABICHA aBTOPAMH.

Notes: * — significant differences compared to the preoperative period (p<0.05), # — significant differences between groups (p<0.05, Mann—Whitney
test); created by the authors.

Ta6nuua 3/Table 3
DMHaMMKa rOpMOHOB

Changes in hormones

. Jlo omeparmu/  TpaBMaruuHblii oTamn/ I eyr mocze 7 cyr mocne
INoka3arens/Indicator I'pynma/Group . onepanuu/ onepanuu/
Before surgery Traumatic stage
1 day after surgery 7 day after surgery
AKTT, nmoss/n/ OcuosHast/Study 9,0+1,2 17,2 +£2,9%# 10,2 + 1,6%* 5,5+1,5*%
ACTH, pmol/l Konrponsas/Control 84+1,3 20,4 +4,1% 14,6 +2,5% 53+ 1,3%
Kopruzon, HMOIB/71/ OcnoBHast/Study 341,2 + 61 430,1 + 83* 3543 + 64%* 326,0 + 62*
Cortisol, nmol/l KonTponsuas/Control 326,8 £ 68 602,8 £ 169* 367,2 + 78* 348,1 £ 70
Wucynun, MkME/Mi1/ OcHoBHrast/Study 6,5+2,1 6,5+2,1% 7,4 +2.4% 6,6+2,2
Insulin, IU/ml Konrposnbnas/Control 6,3+1,9 5,6+ 1,8% 7,8 +£2,6% 5,8+ 1,8%

[MpumMevanus: * — pa3nuuus 3HaYUMBbIE 110 CPABHEHUIO C A00NePalioHHbIM dTaroM (p<0,05), # — paznnuus 3HauuMble Mex Ty rpymmnamu (p<0,05,
Kputepnii MaHHa—YUTHN); TaOINIa COCTABICHA aBTOPAMH.

Notes: * — significant differences compared to the preoperative period (p<0.05), # — significant differences between groups (p<0.05, Mann—Whitney
test); created by the authors.
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Ta6bnuua 4/Table 4
[OvHaMuka aapobHOro oomeHa

Dynamics of aerobic metabolism

Hauano oneparmu/  Yepes 1 u/ TpaBmaTH4HBII OxoH4aHHE
[Noka3arens/ I'pymma/ [Mocne namxyKIm/ ..
. . . Beginning of 1 hour after sTan/ ornepanuu/
Indicator Group After induction . .
surgery surgery Traumatic stage  Ending of surgery
REE OcHoBHast/ 1121 1089 1110*# 1124*+# 1105%+#
KKM/C’T/ Study (1064; 1159) (1011; 1166) (1065; 1198) (1065; 1198) (1048; 1190)
REE kca}ll/ da KonTposnbHasi/ 1134 1117 1242 1341 1243
’ Y Control (1085; 1161) (1037; 1164) (1198; 1310) (1231; 1451) (1104; 1282)
OcHoBHast/ 0,81 0,82 0,77%* 0,76%*" 0,76*#
RQ Study (0,79; 0,84) (0,80; 0,84) (0,73; 0,8) (0,74; 0,79) (0,73; 0,79)
KonTpomnbHas/ 0,80 0,80 0,70 0,69 0,70
Control (0,76; 0,83) (0,78; 0,84) (0,64; 0,75) (0,67; 0,74) (0,64; 0,77)

Ipumedanus: * — pa3nuuus 3HAYUMBbIC TI0 CPABHEHUIO C JOOTIepallMoHHbIM 3TanoM (p<0,05), # — paziauuus 3HaunMble Mexay rpynmnamu (p<0,05,
KpuTepuii MaHHa—YuTHHM); TaOJIMIIAa COCTABIICHA aBTOPaMHU.

Notes: * — significant differences compared to the preoperative period (p<0.05), # — significant differences between groups (p<0.05, Mann—Whitney

test); created by the authors.
Tabnuua 5/Table 5

OvuHamuka meTabonnyecknx nokasarenen
Changes in metabolic parameters

TpaBmarnunelii  Yepes | 4 mocie 1 ¢yt mocie 7 cyT nocine
IMoka3zaremns/ I'pymma/ Mo omepaunu/ sTan/ ornepanuu/ onepanuu/ ornepanuu/
Parameter Group Before surgery ~ Traumatic 1 hour after 1 day after 7 day after
stage surgery surgery surgery
OcHoBHas/ 0,7 0,6 * 0,6 0,6
Jlakrat, Mmosb/m/ Study (0,5;0,9) (0,4;0,9) B (0,5;0,7) (0,4;0,7)
Lactate, mmol/l KonTponsHas/ 0,7 0,8 0,7 0,5
Control (0,5;0,9) 0,5;1,2) - (0,5; 0,8) (0,3;0,6)
OcHoBHas/ 36,3 34,8* 34,2% 35%
AnbOymuH, T/11/ Study (33,6; 40,8) a (32,5; 36,6) (31,6; 36,5) (31,9; 37.,8)
Albumin, g/l Kourposnbuas/ 36,8 35,8* 34,2% 33,9*
Control (33,5; 39,5) B (31,15 39.,4) (30,15 37,2) (29,9; 35,6)
OcnosHas/ 5 5,5%# 59% 51% 52%
I'moko3a, MMOJIB/J1/ Study 4,5;5,5) (5,1; 6,0) (5,6; 6,4) 4,7;5,5) 4,7,5,5)
Glucose, mmol/l KouTponbhas/ 5 6,3 7,7 5,3 5,4
Control (4,6;5,5) (6,0; 6,6) (6,9; 8,9) (4,8;5.,8) (4,9;5,9)
ABOTHCTEHIH OanaHc, OcHoBHast/ -2,8
r/cyt/ Study B - - (3,8, -0,4)
Nitrogen balance, ~ KonrpombHas/ 444
g/day Control B N - (-4,9;-0,7) -

Tlpumeuanusi: * — pa3nuurs 3HAYUMBbIC TI0 CPABHEHHIO C JJ0OTIepanoHHbIM 3tanoM (p<0,05), # — paszinuuuns 3HaurMble Mexay rpymnmnamu (p<0,05,
KkpuTepuii ManHa—YUTHH); Ta0NINIa COCTABICHA aBTOPAMH.

Notes: * — significant differences compared to the preoperative period (p<0.05), # — significant differences between groups (p<0.05, Mann—Whitney
test); created by the authors.

Ta6nuua 6/Table 6
OnutenbHOCTL onepaTUBHbLIX BMeLLaTeNbCTB U pacxod onMouaHbIX aHanbreTMKoB
Duration of surgery and consumption of opioid analgesics

OcHoBHas Tpymnma/ Kontponbras rpymma/

IMokasarens/Indicator Sty fmon (ST p— p
JnmuTenbHOCTh onepanun, MUt/ 265 250 0.132
Duration of surgery, min (250; 341,2) (240; 302,5) ’
Pacxox ¢enTanmna, MKr/kr/4a/ 1.4 (0,9: 1,7) 2 (14:2.3) 0.003"

Consumption of fentanyl, mcg/kg/hr
TIpumeuanusi: # — pa3nuuus 3Ha4uMble Mex 1y rpynnamu (p<0,05, kpurepuit ManHa—YuTHH); TaONUIIa COCTABICHA aBTOPAMHU.

Notes: # — significant differences between groups (p<0.05, Mann—Whitney test); created by the authors.
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Ta6nuua 7/Table 7

YacToTa 1 CTpyKTypa nocrneonepaumoHHbIX OCIIOXKHEHUA B CpaBHUBaeMbIX rpynnax
Frequency and structure of postoperative complications in the groups

TTokasarens/Indicator

Clavien—Dindo I 13 (20,6 %)

Clavien—Dindo II 2 (3,2 %)
Clavien—Dindo Illa 1 (1,6 %)
Clavien—Dindo IIIb 3 (4,8 %)
Clavien—Dindo IVa 0(%)

OcHosHas rpymma/Study group

KonrposnbHas rpymma/

Control group P
17 (27 %) 0,302
12 (19,1 %) 0,003*
1 (1,6 %) 1,000
10 (15,9 %) 0,029
4 (6,4 %) 0,039*

Ipumeuanust: # — pasnunaus 3HaYNMbIE Mex Iy rpyrmamu (p<0,05, kpurepnii Guinepa); TabiuIa cocTaplIeHa aBTOPAMH.

Notes: # — significant differences between groups (p<0.05, Fischer's criterion); created by the authors.

Oco60r0 BHUMAaHHS 3aCIy)KUBAET KOJIHMYECTBO
HCTIOJIb30BAHHBIX OMHOWJIHBIX AHAJIBI'ETUKOB BO
BpeMs orepauuu. B rpynme ¢ npumeHeHueM mpen-
BapUTEIHLHON YIJTIEBOIHON HAarpy3KHd M BBEJICHHEM
JaapriuHa pacxofl peHTaHwIIa CyIIeCTBEHHO MEHBIIIE,
YeM B KOHTPOJIbHOM (Tab. 6). [lomyuenHsie qaHHbIe
KOPPETUPYIOT C KITMHUYECKUMH pe3yJIbTaTaMu POBe-
JIEHHOTO JIeueHus1. B 0CHOBHOII rpymie HaOIr0aanoch
Oosee OMAroNMpHUATHOE TEUCHUE PAHHETO IOCICOIIe-
PAIMOHHOTO TEPHO/Ia, OTMEYAIIOCh JIydliee 00mieco-
MaTHYECKOE COCTOSIHUE MAIIMEHTOB, a TAK)KE MEHbIIICE
KOJIMYECTBO OCJIOKHEHUH (Tabu. 7). 3HaunMBbIe OTIIH-
Yusl KOCHYIUCH ociokHeHu# yposueit 11, I11b u [Va
no kiaccuukanuu Clavien—Dindo, kotopeie yariie
BCTPEYAIHCH y TTALIMEHTOB KOHTPOJIBHOM IPYIIIBI HA
(hoHe BOCHAIMTENHHOTO Mpoliecca.

Ob6cy:xnenue

HyTtpurnBHast HeOCTaTOYHOCTD paclpocTpaHeHa
y OOJIEHBIX OHKOJIOTHYECKOTO npoduitst [9], ocoOeHHO
9TH TIEPUOTIEPAIIMOHHBIE HAPYIIEHUS BHIPAKEHBI Y
TAIUEHTOB C OITyXOJISIMH OpOo(hapHHTCaTEHOMN 00JIacTH
[10]. D10 cBsI3aHO HEMOCPEACTBEHHO C JIOKATA3AIHCH
MaTOJIOTMYECKOTO Mpoliecca B MOJIOCTU PTa U POTO-
IJIOTKH, MIPUBOJIS K OOJIEBOMY CHHJIIPOMY TIpH IJIOTa-
HUH, a TAK)Ke C MapaHeOIIaCTHIECKIM BO3ICHCTBUEM
CcaMoil OIyXOJIM U MEIMKaMEeHTO3HOU Tepanueit. Uc-
MOJIb30BaHUE B OTACIBHOCTH MPENONONepalnoHHON
yIJIeBOAHOU Harpy3ku [11] u mepuonepanmioHHOro
BBEJCHUS JaJaprUHa, 0 Pa3IUYHBIM JTUTEPATyp-
HBIM HCTOYHHUKAM, 3()(HEKTHBHO OrpaHMYMBACT BbI-
PaXKEHHOCTb 3THX HYTPHTHUBHBIX HapYLICHHH, 4TO
MOTEHIUAIBHO CHUKAET PUCK MOCIEONEPALIHOHHbBIX
OCJIOKHEHH. MHOTOYHCIICHHBIE TIOJIOKHUTEIHHBIC
CBOICTBa JaylapriHa Kak KOMIIOHEHTa aHEeCTE3HOJIO-
THYECKOM CXeMBI OBLITH JI0OKa3aHbl U B IPYTHUX padoTax
[12, 13]. Oro nmoaTBepxkAaeTca pe3yabTaTaMu Mpo-
BEJICHHOTO HaMH MCCIICIOBAHMS.

T'opmoHBI cTpecca B rpynmax UMeNH CyIleCTBEH-
HBIC Pa3JIN4rsl BO BPEMS OIEPATHBHOTO BMEIIATEIIhb-
cTBa, ¢ Oojee HU3KUMHU 3HAYCHUSMU OHMU OBLIM B
TpyTIe yIIIeBOHOW HATPY3KH U najapruna. JlanHoe
00CTOATETHCTBO MOKHO OOBSICHUTH BBIPAYKEHHBIMH
CTPECC-MOJICITUPYIONUMH CBOMCTBAMH pa3padoTaH-

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(1): 29-38

HOW KOMOMHAIH, KOMIIOHEHTBI KOTOPOH YCHIIMBAIOT
JpyT apyra. Y MalueHTOB OCHOBHOMW IPYIIITBI KOHIICH-
tpauusi AKTT u xopTusona Bo3Bpaiajiach K HOpMe
4Uepe3 CYyTKH, B TO BpEMsA KaK YPOBEHL CTPECCOBBIX
TOPMOHOB KOHTPOJIBHOM IPYIIIBI BEPHYJICS K HOPMAJIb-
HBIM 3HAYEHHUSIM JIUIIb K 7-M CYT. YPOBEHb KOPTH30J1a
TTOBBITIIAJICS B 00EMX TPpyIIax, TeM HE MeHee K KOHITY
OTIepaIfy U Yepe3 CyTKU OH ObLJI IOCTOBEPHO BHIIIIE y
MALUEHTOB KOHTPOJIBHOM PYIIIIBI, YTO, HECOMHEHHO,
BHOCHT CBOI HETAaTHBHBIN BKJIAJ] B OCIKOBBIE TOTEPH
OpraHu3Ma M MOXET SBHTHCSH OJHUM M3 (DaKTOPOB
MO3AHEH peadbmInTauy MaueHToB. Takke mpu wc-
TMOJIb30BaHUH JIaJlapriHa ObUIO TIOKa3aHo OcIalieHne
3((heKToB KaTeXoJaMHHOB M METa0OJUYECKON CTa-
OMIILHOCTH Ha TIOKA3aTeNH yTIIEBOTHOTO, JIUTTHTHOTO
1 BOITHO-3JICKTPOIUTHOTO oOMeHa [14].

Hcnonp3oBanne pa3pabOTaHHON METOIWUKH II0-
3BOJIMJIO COKPAaTUTh KOJUYECTBO MCIIOJIB30BaHHBIX
OTIMOUJTHBIX aHAIBIETHKOB, YTO SIBISIETCS HEMAIO-
B2XXHBIM (PAKTOPOM y OHKOJIOTHYECKHX OOJBHBIX.
MeTtaboraecKkuii MOHUTOPHHT ITOKa3aj ooee Oaro-
IMPUATHOC TCUCHUEC aHCCTC3UU B OCHOBHOM rpymme.
B wacTHOCTH, OTMeueHa Oojee HHM3Kas peanbHas
SHEPronoTPEOHOCTh HA BCEX JTallax ONEepPaTHBHOTO
BMeEIIaTeabCTBA. PecmupaTopHBId KO3 PUITHEHT,
KOTOPBIA OTpa)kaeT OO y4acTHsl Ka)JI0ro U3 CyO-
CTpPaTOB B MIPOM3BOACTBE SHEPIUH, TAKKE HAXOAUICS
Ha MPUEMJIEMOM YPOBHE B OCHOBHOW TpYIITE, B TO
BpeMsI KaK B KOHTPOJIbHOM TpyTIIie Hadaics KaraboIm-
YEeCKUH MpoIiecc, MOATBEPKIA0IINI HavyaJIo pacnaja
OEJIKOBBIX CTPYKTYD.

l'umeprivkemust BCeICTBUE pa3BUBIIEHCS MO-
CJIEONEPAIlMOHHON WHCYIIMHOPE3UCTEHTHOCTH H3-3a
IIOBBIIIICHHBIX ypOBHefI KOHCYHBIX IMPOAYKTOB IJIU-
KHPOBaHUS OTSTOIAET PAaHHUH IMOCIEoNnepanuoH-
Helil iepuon [15]. [ToaTomy aHecTe3nmosornyeckoe
obecriedyeHrie B OCHOBHOU TpymIe cO cTaOUIbHBIM
YPOBHEM TITIOKO3bI, HE BBIXOJISAIINM 32 PAMKH HOPMBI,
MOATBEPKIACT aJeKBaTHOCTh HEHPO-IYMOPaIbHOTO
orBera. Ilpu oleHKe Apyroro mMeTadoiar4ecKoro
MoKa3aressi — a30TUCTOTO OanaHca — BBISBICHBI 3HA-
YUMBIE Pa3IUYus MEXAY TPYNIaMHu, YTO TOBOPUT
00 aJIleKBaTHOM aHECTEe3MOJOTUYECKON 3alluTe MpH
WCTIOJIb30BaHMY anapruHa. Karabonuyueckas Hanpas-
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JICHHOCTB MeTaboM3Ma npeooiiaiana B KOHTPOIbHON
rpynmne. Takum 00pa3oM, MOKHO YTBEPIKAATh, UTO
MPEIUIOKEHHBIH CIOCO0 KOPPEKIIMHK Pa3BUTHs KaTa-
Oosmveckoli HanpaBIEHHOCTH OOMEHHBIX MPOLECCOB
B TIEPUOIICPAIIMOHHOM TIepHo/e dPeKTHBEH.

3akiaouenue

[Ipennoxennass MeToMKa 0OOCHOBBIBACT Tpa-
BHUJILHOCTB MOJIXO/1a B HCIIOJIb30BAHUN HY TPUTHBHOTO
KOMITOHEHTa oO0IIel anecte3un (MpeaBapUTEILHON
YIJICBOJHON HATPY3KH M AMHHOKHCIOTHOTO KOMITJIEKCa

JINTEPATYPA/REFERENCES

1. Finnerty C.C., Mabvuure N.T., Ali A., Kozar R.A., Herndon D.N.
The surgically induced stress response. JPEN J Parenter Enteral Nutr. 2013;
37(5s). doi: 10.1177/0148607113496117.

2. Desborough J.P. The stress response to trauma and surgery. Br J
Anaesth. 2000; 85(1): 109-17. doi: 10.1093/bja/85.1.109.

3. I[Tomanos A.JI. IlepuonepannoHHasi Hy TPUTHBHAS TTOIEPIKKA TIPH
pake xenyzka. KommeHTapuii K KIIMHHYeCKHM pekoMmeratmsiM Deepa-
1[MH aHECTE3HONIOrOB 1 peannmarosoros Poccun «Ilepronepannonnas Hy-
TPUTHBHAS HOAEPXKKa». BecTHIK nHTeHCHBHOM Teparmn uM. A.U. Canra-
HoBa. 2019; (1): 108-11. [Potapov A.L. Perioperative nutrition support
for gastric cancer surgery. Comment on the article “Perioperative nutri-
tional support. Russian Federation of anesthesiologists and reanimatolo-
gists guidelines”. Alexander Saltanov Intensive Care Herald. 2019; (1):
108—11. (in Russian)]. doi: 10.21320/1818-474X-2019-1-108-110. EDN:
ZBUJMT.

4. Weimann A., Braga M., Carli F., Higashiguchi T., Hiibner M., Klek S.,
Laviano A., Ljungqvist O., Lobo D.N., Martindale R.G., Waitzberg D.,
Bischoff'S.C., Singer P. ESPEN practical guideline: Clinical nutrition in sur-
gery. Clin Nutr. 2021; 40(7): 4745-61. doi: 10.1016/j.clnu.2021.03.031.

5. 3abonomcrux U.B., Yynpun C.B., Kypzanos A.H. Jlo303aBucuMbIe
3exTs anapruxa B aHeCTE3HONOT I  HHTCHCUBHOM Teparmn. Bectruk
uHTEeHCUBHOI Teparuu. 2002; 4: 75-79. [Zabolotskikh 1.B., Chuprin S.V,,
Kurzanov A.N. Dose-dependent effects of dalargin in anesthesiology and
intensive care. The Annals of Critical Care. 2002; 4: 75-79. (in Russian)].
EDN: QBTIAZ.

6. /Jonyos A.B. Bnusnue nanapriHa Ha yriieBOAHbIH 0OMeH OOJIbHBIX
HIIEMHYECKON GOJIE3HBIO Cepila ¢ MeTabOIMYECKUM CHHAPOMOM.
Kypckuit HaydHO-IpakTHUECKUH BECTHUK «UeT0BEK M €ro 310pOBbE».
2016; (1): 21-25. [Dontsov A.V. Influence of Dalargin on carbohydrate
metabolism in coronary heart disease patients with metabolic syndrome.
Kursk Scientific and Practical Bulletin “Man and His Health”. 2016; (1):
21-25. (in Russian)]. EDN: VSZEFV.

7. Bosipunyes B.B., Eeécees M.B. MeTaboiau3m U HyTPUTHBHAs
HOJ/IePKKA XUPYPTHICCKOTO TTAMEHTA: PyKOBOACTBO [unst Bpayeit. CII0.,
2017. 260 c. [Boyarintsev V.V., Evseev M.V. Metabolism and nutritional
support of a surgical patient: a guidline for physicians. SPb., 2017. 260 p.
(in Russian)].

8. Milner E.A., Cioffi W.G., Mason A.D. Jr, McManus W.F., Pruitt B.A. Jr.
Accuracy of urinary urea nitrogen for predicting total urinary nitrogen
in thermally injured patients. JPEN J Parenter Enteral Nutr. 1993; 17(5):
414-16. doi: 10.1177/0148607193017005414.

9. Muscaritoli M., Arends J., Bachmann P, Baracos V., Barthelemy N.,
Bertz H., Bozzetti F,, Hiitterer E., Isenring E., Kaasa S., Krznaric Z.,

JajapruHa) Mpu XUpyprudeckoM Je4eHHH OOJIBHBIX CO
3II0Ka4€CTBEHHBIMU HOBOOOPa30BaHUSAMHE OpOohaprH-
reallbHOM 30HBI. [Tokazarenu cTpecc-peanu3yroimx
ropmoHoB (AKTI, kopTH3omn), ypoBeHb TIIIOKO3HI,
A30TUCTBIN OallaHC MOATBEPKAAIOT aHAOOIMYECKYIO
HalpaBJICHHOCTh NP MCIOJIBb30BAHUHU Pa3padboTaH-
HOTO METOJ]a B CPABHEHHUH C KOHTPOJIbHOM I'PYIIION.
Wcnonp3oBaHHass METOMKA C MPUMEHEHUEM Jajap-
THHa O6CCH€‘II/IB36T CHMIKCHUC 4aCTOThI paHHUX I10-
CJIEONEPALMOHHBIX OCIIOAKHEHNH.

Laird B., Larsson M., Laviano A., Miihlebach S., Oldervoll L., Ravasco P,
Solheim T.S., Strasser F., de van der Schueren M., Preiser J.C., Bis-
choff S.C. ESPEN practical guideline: Clinical Nutrition in cancer. Clin
Nutr. 2021; 40(5): 2898-913. doi: 10.1016/j.clnu.2021.02.005.

10. Brady J.S., Desai S.V., Crippen M.M., Eloy J.A., Gubenko Y., Bare-
des S., Park R.C.W. Association of Anesthesia Duration With Complications
After Microvascular Reconstruction of the Head and Neck. JAMA Facial
Plast Surg. 2018; 20(3): 188-95. doi: 10.1001/jamafacial.2017.1607.

11. Jletioepman U.H., I'puyan A.H., 3ab6onomckux U.b., Masypok B.A.,
Ionskos U.B., [lomanos A.JI., Ceimos A.B., Apoweyxuii A.1. Tlepuo-
HepalyoHHas HyTPUTHBHAS TTOIepKKa. MeToanueckne pekoMeHIalum
®Deepaliv aHECTE3UOI0TOB U PEaHNMAaTOI0roB. BeCTHUK HHTEHCUBHOM
tepanuu uM. AW Canranosa. 2021; 4: 7-20. [Leyderman I.N., Gritsan A.L,
Zabolotskikh 1.B., Mazurok V.A., Polyakov 1.V., Potapov A.L., Sytov A.V.,
Yaroshetskiy A.I. Perioperative nutritional support. Clinical practice
recommendations of the national “Federation of Anesthesiologists and
Reanimatologists”. Annals of Critical Care. 2021;4:7-20. (in Russian)].
doi: 10.21320/1818-474X-2021-4-7-20. EDN: QFHOPK.

12. Jluxsanyes B.B., I pebennuxos O.A., [llanownuxos A.A., bopu-
cos K.1O., Yepnaros P.A., Illynveuna H M. ®apMaKonoruaecKkoe IpeKoH-
JMIMOHUPOBAHHE: POJIb OIMOUTHBIX enTH0B. O0IIas peaHHMaTOIOTHsl.
2012; 8(3): 51-55. [Likhvantsev V.V., Grebenchikov O.A., Shaposhnikov A.A.,
Borisov K.Yu., Cherpakov R.A., Shulgina N.M. Pharmacological Pre-
conditioning: Role of Opioid Peptides. General Reanimatology. 2012;
8(3): 51-55. (in Russian)]. doi: 10.15360/1813-9779-2012-3-51. EDN:
PBCBBIJ.

13. 3abonomexux U.5., Manviwes FO.I1. OntuMusanus aHeCTE3HO-
JIOTHYECKOro 00SCTIEUEHNUS CII0XKHBIX JUTNTENILHBIX ONIepalnii B OPIONIHO-
nosnocTHoU xupyprun. [Tocobue s Bpadeit. Kpacnomap, 1996. 25 c.
[Zabolotskikh 1.B., Malyshev Yu.P. Optimization of anesthetic support for
complex long abdominal surgeries. A guidline for physicians. Krasnodar,
1996. 25 p. (in Russian)].

14. ITaceunux M. H. HytpuTnBHas OAAEpKKa OOIBHBIX B KPHTHUECKHX
cocrostausAx (0630p). Obmas peanumaronorus. 2020; 16(4): 40-59.
[Pasechnik I.N. Nutritional Support for Critically Ill Patients (Re-
view). General Reanimatology. 2020; 16(4): 40-59. (in Russian)]. doi:
10.15360/1813-9779-2020-4-40-59. EDN: QDIYNE.

15. Vedantam D., Poman D.S., Motwani L., Asif N., Patel A., Anne K.K.
Stress-Induced Hyperglycemia: Consequences and Management. Cureus.
2022; 14(7). doi: 10.7759/cureus.26714.

TMocrynuna/Received 11.09.2024
Opnobpena nocne penensuposanus/Revised 15.01.2025
IIpunsra x my6nukanum/Accepted 12.02.2025

CBEJEHUA OB ABTOPAX

Bacuibes Jlanuia HukosnaeBu4, aHeCTe310JI0T-PEaHUMATOIIOT OTACICHUS aHECTE3U0JIOTMU-peanuManyu, Hayuno-uccnenosarenbekuit
WHCTUTYT OHKOJIOTHH, TOMCKHMI HaIlMOHAJIBHBIM HCCIIEI0OBATENbCKI MeauHCKuil neHTp Poccuiickoii akagemun Hayk (T. Tomck,
Poccust). Researcher ID (WOS): HZH-9155-2023. ORCID: 0009-0008-0840-5324.

Kyasbakun Jdenuc EBrenbeBu4, JOKTOp MEAMLIMHCKHUX HAyK, 3aBeIyIOIIMH OTIEICHHEM OIyXoJIel rojoBbl U Iien, HaydHo-
HCCIEN0BATENbCKUN HHCTUTYT OHKOJIOTMH, TOMCKHI HallMOHAIBbHBIN UCCIIE0BATENbCKUN MEAULIMHCKUHN LeHTp Poccuiickoil akaneMun
Hayk (r. Tomck, Pocenst). SPIN-koz: 3898-9456. Researcher ID (WOS): D-1151-2012. ORCID: 0000-0003-3089-5047.

Yoiinzono EBrenuii JIxamaublpeHOBHY, JOKTOp MEAUIMHCKUX Hayk, mpodeccop, akagemuk PAH, nupexrop, Hayuno-
HCCIIE0BATENbCKUN HHCTUTYT OHKOJIOTMH, TOMCKHI HAllMOHAJIbHBIN HCCIIE0BATENbCKUN MEAULIMHCKUHN LeHTp Poccuiickoil akaneMun
Hayk (r. Tomck, Poccust). SPIN-kox: 2240-8730. Researcher ID (WOS): P-1470-2014. Author ID (Scopus): 6603352329. ORCID:
0000-0002-3651-0665.

Asniees Cepreii BeHnaMuHOBHY, TOKTOP MEIULIHHCKHX HayK, aHECTE3MOIOT-PEaHUMATOIIOT OT/ASNICHHUSI aHECTE3UONIOTHH-PEaHIMaLUH,
Hayuno-uccnenoBarenbckuii MHCTUTYT OHKOJIOTUH, TOMCKUI HallMOHAJIBHBIM MCCIEI0BATENbCKUM MEIUIIMHCKUN LIeHTp Poccuiickoi

36 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 29-38



KINMAHUYECKUE UCCNEOOBAHUA

akanemun Hayk (. Tomck, Poccust). SPIN-kom: 8433-4153. Researcher ID (WOS): S-6135-2017. Author ID (Scopus): 7003292835.
ORCID: 0000-0002-4609-9187.

Jlu AHapeii AHATO/ILEBUY, KAHH/IAT MEUIIMHCKIX HAYK, aHECTE3UO0IOT-PEaHMMATOJIOT, 3aBSYFOIIHUI OT/ICIICHIEM aHECTC3UOIOT UH-
peannmarnuu, HayqHo-ucciienoBaTeIbCKUii HHCTUTYT OHKOJIOTUH, TOMCKHN HAMOHABHBIH UCCIICI0BATEIbCKUIT METUIIMHCKHIA IICHTP
Poccuiickoii akagemnu Hayk (. Tomck, Pocenst). ORCID: 0009-0008-5812-6649.

IIyteeB Uubsic I1aBiioBUY, aHECTE3HOIOT-PEAHUMATONIOr OT/ACJICHHS aHECTe3UOJOrui-peaHnmanuu, Hayuno-uccnenoBareabckuit
WHCTUTYT OHKOJIOTHH, TOMCKWII HAIlMOHAJBHBIN HCCIICIOBATEIBCKII MEIUIIMHCKUI 1IeHTp Poccuiickoii akagemun Hayk (T. Tomck,
Poccust). ORCID: 0000-0003-2295-5070.

IMaxk AnToH BaaguMupoBuy, KaHIUIAT MEUIIMHCKUX HAYK, AaHECTE3UOIOT-PEAaHUMATOJIOT OTICICHHUS aHECTE3UOIOTUH-PEaHIMAITHH,
Hayuno-uccnenoBarenbckuii HHCTUTYT OHKOJIOTUH, TOMCKUI HallMOHAJIBHBIM MCCIe0BaTeNbCKUI METUIIMHCKUI LIeHTp Poccuiickoit
akanemun Hayk (T. Tomck, Poccust). ORCID: 0009-0004-7546-6224.

Kymnep Anapeii BaagumMupoBu4, KaHIuaaT MEIUIIMHCKUX HAyK, aHECTE3HOJIOr-PEaHMMATOJIOr OTICIICHUSI aHCCTE3HOJIOTHHU-
peannmarnuu, HaydHo-ucciienoBaTeIbCKUid HHCTUTYT OHKOJIOTUH, TOMCKHN HAMOHABHBIH UCCIICI0BATEIbCKUIT METUIIMHCKHIA TICHTP
Poccutiickoii akagemnu Hayk (. Tomck, Pocenst). ORCID: 0009-0008-7347-7922.

BKIAl ABTOPOB

Bacuabes Janna HukonaeBn: pa3paboTka KOHIENINHY HAYYHOI pabOTHI, aHAIN3 MTOTyYSHHBIX JaHHbIX, HAMCAHNUE TEKCTA CTAThY,
peIaKkTHpOBaHUE.

Kynns6akun JJenuc EBrenbeBuu: pa3paboTka KOHIENIUH PabOTHI, aHATIN3 HAy9YHOH paboThI, COOp JaHHBIX.

YoiiuzonoB EBrenmii JIxamanbIlpeHOBHY: aHAIN3 HayYHOU pabOThI, KPUTUYECKUI IEPECMOTP C BHECCHUEM IICHHOTO MHTEIIICKTY-
QJIBHOTO COACPIKAHMS.

ApnieeB Cepreii BeanaMuHoBHY: pa3pab0TKa KOHIEIIIMK HAYYHOH PaOOTHI, aHATIHU3 HAyYHOH pabOThl, KPUTHIESCKUH TIEPEecMOTp C
BHECEHHEM I[EHHOTO HHTEJIICKTYaJIbHOTO COICP KAHMSI.

Jlu Anapeii AHaTtoibeBUY: cOOp JaHHBIX, CTATUCTHYECKAss 00paboTKa.

IyteeB Unbsic [laBaoBuY: cOOp TaHHBIX.

[axk AuTon BaagumupoBuy: c60p JaHHBIX.

Kymnep Auapeii BragumupoBu4: cOop JaHHBIX.

Bce aBTops! 0100pHH (pUHATEHYIO BEPCHIO CTaThH Iepe] yOnuKanuei, BhIpa3iIi COIIacHe HECTH OTBETCTBEHHOCTD 3a BCE ACTIEKTHI
PpaboThI, MOIPa3yMEBAOLIYI0 HAUIEXKAIee N3yIeHHE M PELICHHE BOIPOCOB, CBA3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIFOOOMH
4acTu paboTHL.

Qunancuposanue

Omo uccnedosanue ne nompedo6ano OONOIHUMENIbHO20 HUHAHCUPOBAHUSL.

Kongpnukm unmepecos

Asmop Younzonos E.JI. (0oxkmop meduyunckux nayx, npogheccop, akademux PAH) sensiemcs enaguvim
pedaxmopom « CuOUPCKO20 OHKOLOSUYECKO20 JICYPHANAY. ABMOPAM HEU36eCMHO O KAKOM-TUO0 Opyeom no-
MEHYUATbHOM KOHGDIUKINE UHMEPeCcos, CEI3AHHOM C DMOLL CIambell.

Coomeemcmeue npuHyURAM IMUKU

Ilposedennoe ucciedosanue coomeemcmsayenm cmanoapmam XenbCUHKCKoOU 0ekaapayuu, 0000peHo He3d-
BUCUMBIM dMuyecKum komumemom Hayuno-uccredosamenvcrkozo uncmumyma onxonoauu (Poccus, 634009, 2.
Tomck, nep. Koonepamusnuwiii, 5), npomokoa Ne 2 om 18.01.23.

Hughopmuposannoe cocnacue

Bce nayuenmur noonucanu nucomennoe ungopmuposantoe coanacue Ha nyoruKayuio OAHHuIX 6 MEOUYUHCKOM
JACYPHATe, GKIIOUASL €20 INEKMPOHHYIO 8EPCUIO.

ABOUT THE AUTHORS

Danil N. Vasiliev, MD, Department of Anesthesiology and Resuscitation, Cancer Research Institute, Tomsk National Research Medical
Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): HZH-9155-2023. ORCID: 0009-0008-0840-5324.
Denis E. Kulbakin, MD, DSc, Head of Department of Head and Neck Tumors, Cancer Research Institute, Tomsk National Research
Medical Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): D-1151-2012. ORCID: 0000-0003-3089-
5047.

Evgeny L. Choynzonov, MD, DSc, Professor, Member of the Russian Academy of Sciences, Director, Cancer Research Institute, Tomsk
National Research Medical Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): P-1470-2014. Author ID
(Scopus): 6603352329. ORCID: 0000-0002-3651-0665.

Sergey V. Avdeev, MD, DSc, Department of Anesthesiology and Resuscitation, Cancer Research Institute, Tomsk National Research
Medical Center, Russian Academy of Sciences (Tomsk, Russia). Researcher ID (WOS): S-6135-2017. Author ID (Scopus): 7003292835.
ORCID: 0000-0002-4609-9187.

Andrey A. Lee, MD, PhD, Head of Department of Anesthesiology and Resuscitation, Cancer Research Institute, Tomsk National
Research Medical Center, Russian Academy of Sciences (Tomsk, Russia). ORCID: 0009-0008-5812-6649.

Ilyas P. Puteev, MD, Department of Anesthesiology and Resuscitation, Cancer Research Institute, Tomsk National Research Medical
Center, Russian Academy of Sciences (Tomsk, Russia). ORCID: 0000-0003-2295-5070.

CUBMPCKUM OHKOMOTUYECKUM XKYPHATT. 2025; 24(1): 29-38 37



CLINICAL STUDIES

Anton V. Pak, MD, PhD, Department of Anesthesiology and Resuscitation, Cancer Research Institute, Tomsk National Research Medical
Center, Russian Academy of Sciences (Tomsk, Russia). ORCID: 0009-0004-7546-6224.

Andrey V. Kushner, MD, PhD, Department of Anesthesiology and Resuscitation, Cancer Research Institute, Tomsk National Research
Medical Center, Russian Academy of Sciences (Tomsk, Russia). ORCID: 0009-0008-7347-7922.

AUTHOR CONTRIBUTIONS

Danil N. Vasiliev: study conception and design, data analysis, writing of themanuscript, editing.

Denis E. Kulbakin: study conception and design, data collection.

Evgeny L. Choynzonov: analysis of the study results, critical revision of the manuscript for important intellectual content.

Sergey V. Avdeev: study conception and design, critical revision of the manuscript for important intellectual content.

Andrey A. Lee: data collection, statistical data analysis.

Ilyas P. Puteev: data collection.

Anton V. Pak: data collection.

Andrey V. Kushner: data collection.

All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

This study required no funding.

Conflict of interests

Prof. E.L. Choinzonov is the Editor-in-Chief of Siberian Journal of Oncology. The authors are not aware of
any other potential conflicts of interest related to this manuscript.

Compliance with Ethical Standards

The study was conducted in accordance with ethical principles outlined in the Declaration of Helsinki
approved by Ethics Committee of Cancer Research Institute, Tomsk National Research Medical Center, Russian
Academy of Sciences (5, Kooperativny St., Tomsk, 634009, Russia), protocol No. 2 dated January 18, 2023.

Voluntary informed consent

Written informed voluntaries consents were obtained from the patients for the publication of data in medical
Journal.

38 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 29-38



DOI: 10.21294/1814-4861-2025-24-1-39-48
YIK: 616.24-006.6:575.113 (@D)BY 40 |

[ns untnposanus: Bayram H., Dirican O., Kaygin P., Bas ak K., Husseini A.A., Atli M., Kazanci F.C., Oguztiiziin S.
Mpodhunu akcnpeccun depmento CYP1A1 n CYP1B1 npn HemenkokneTo4HOM pake ferkoro y TypeLknx nauueHToB. Cubupckuii
OHKomoruyeckuin xypHan. 2025; 24(1): 39-48. - doi: 10.21294/1814-4861-2025-24-1-39-48

For citation: Bayram H., Dirican O., Kaygi n P., Bas ak K., Husseini A.A., Atli M., Kazanci F.3., Oguztiizin S.
Expression profiles of CYP1A1 and CYP1B1 enzymes in Non-small Cell Lung Cancer of Turkish Patients. Siberian Journal of Oncol-
ogy. 2025; 24(1): 39-48. - doi: 10.21294/1814-4861-2025-24-1-39-48

EXPRESSION PROFILES OF CYP1A1 AND CYP1B1 ENZYMES
IN NON-SMALL CELL LUNG CANCER OF TURKISH PATIENTS
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Abstract

Background. The cytochrome P450 enzymes CYP1A1 and CYP1B1 are involved in the metabolism
of carcinogens and have been linked to various cancers, including lung cancer, primarily through their
overexpression in tumor tissues. Aim of study. This study describes the CYP1A1 and CYP1B1 expression
profiles in lung adenocarcinoma (AC) and lung squamous cell carcinoma (SCC), and explores the possible
associations with demographic and clinical features among Turkish patients. Material and Methods. This
retrospective study analyzed clinical data from 40 patients with lung adenocarcinoma and lung squamous
cell carcinoma. Tumor and adjacent healthy tissue samples were immunohistochemically stained to profile
CYP1A1 and CYP1B1 expression. Associations between protein expression levels and patient characteristics
were examined. Results. Significant immunohistochemical differences were found between tumorous and
healthy tissues for CYP1A1 and CYP1B1. Conclusion. The study suggests that the CYP1A1 and CYP1B1
expression profiles in lung adenocarcinoma and lung squamous cell carcinoma among Turkish patients may
have biomarker value for risk stratification and early detection.

Key words: Cytochrome P450 enzymes, CYP1A1, CYP1B1, Non-small Cell Lung Cancer.
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NMPO®UITN SKCINPECCUN ®PEPMEHTOB CYP1A1 U CYP1B1
NMPU HEMENKOKNETOYHOM PAKE NNEFKOIo Y TYPELKKUX
NALUMEHTOB

H. Bayram', O. Dirican? P. Kaygin', K. Basak?®, A.A. Husseini*, M. Atl',
F.C. Kazanci’, S. Oguztiiziin'

'Kadbegpa Guonorum, dbakynbsTeT UCKYCCTB U Hayk, YHMBepcuteT Kbipbikkane

r. Kelpbikkane, Typuus

2Kadbeppa nabopaTopHbIX METOAOB NaTONoOrMm, NpodeccrMoHarnbHasi LWKoMNa 34paBoOXpaHeHNs],
Crambynbcknin yHusepceuteT lenucum

r. Crambyn, Typuus

3Kadpenpa natonorun, Mopoackas 6onbHuua um. a-pa Jotdum Keipaapa B KapTane,
MuHucTepcTBO 3apaBooxpaHeHus Typumm, YHUBEPCUTET MEAMLMHCKUX HayK

r. Crambyn, Typumns

4LleHTp NpuKnagHbiX UccnenoBaHuii U pa3paboTok B 0bracTv eCTeCTBEHHbIX HayK U BroMeanLUMHCKO
nrxeHepun, Ctambynbckuin yHusepcutet Fenucum

r. Crambyn, Typuus

SKnunHuka megmumHckon natonorum, locyaapcteeHHast 6onbHuua Yepkeskén

r. Ctambyn, Typuus

AHHOTauus

AxTtyanbHocTb. PepmeHTbl umToxpoma P450 CYP1A1 n CYP1B1 yyacTBytoT B MeTabonmame KaHLeporeHoB
1 CBSA3aHbI C Pa3nMyHbIMM BUAAMY paka, BKIYas pak Jierkoro, B OCHOBHOM 3a CHET MOBbILLEHHOW 3KCNpeccum
B OMyxoneBbIx TKaHsAx. Llenb nccnepoBaHma — oueHka yposHewn akcnpeccun CYP1A1 u CYP1B1 npu age-
HOKapLIMHOME M NIIOCKOKNETOYHOM pake Merkoro, a Takke Ux CBA3W C AeMorpadmyeckuMm 1 KIMHUYEeCKMn
nokasarensamu y Typeuknx nauveHtos. MaTtepuan n metoabl. B peTpocnekTMBHOM nccnegoBaHny NpoBeeH
CpaBHUTENbHbIV aHaNM3 KNMMHUYECKUX AaHHbIX 40 NauMeHTOB C aAeHOKapLIMHOMOW 1 MITOCKOKMETOYHBIM PAKoM
nerkoro. YposHu akcnpeccu CYP1A1 n CYP1B1 oueHnBanucb Nnpyu MIMMYHOTMCTOXMMUYECKOM MCCrneaoBa-
HMM 06pPa3LoB OMyXOnu M MpUMeralLmMx 300POBbIX TKaHeW. 3yveHbl accoumauum Mexay ypOBHAMU 9KC-
npeccun 6enka n KNMMHUKO-MOopPdONOrMYECKNMU XxapakTepuctTukamm nauneHToB. PesynbtaTtbl. O6HapyXeHbl
3HaYMTENbHbIE UMMYHOTMCTOXMMUYECKME pa3nuyms B ypoBHsix akcnpeccum reHoB CYP1A1 n CYP1B1 mexay
OMyXoneBbIMU 1 340POBbIMU TKaHsAMU. 3akntoyeHue. MNpodwunm akcnpeccun CYP1A1 n CYP1B1 B 06pa3uax
afeHOKapLUMHOMBI M NITOCKOKNETOYHOW KapLMHOMbI NTErKoro MOryT ObiTb NOTeHUManbHbIMM Gruomapkepamu
ANns cTpatndukaumm prcka 1 paHHero BbISBMEHWS paka.

KnioueBkle cnoBa: coepmeHThI LuToxpoma P450, CYP1A1, CYP1B1, HemMenKoKneTo4HbIN pakK nerkoro.

Introduction

Tumors originating in the lung parenchyma or bron-
chi are termed lung cancer or bronchogenic carcinoma
[1]. Lung neoplasms are the foremost contributors
to both cancer incidence and mortality worldwide.
In 2022, lung cancer emerged as the predominant
malignancy globally, with approximately 2.5 million
new cases, accounting for 12.4 % of the total cancer
incidence. Furthermore, it exhibited the highest fatal-
ity rate among cancer types, causing about 1.8 mil-
lion deaths, representing 18.7 % of all cancer-related
mortalities [2].

Advancements in diagnostic techniques have
significantly enhanced the precision of pathological
and genetic classifications of lung tumors, facilitating
the development of more effective therapeutic inter-
ventions. This progress is largely attributable to the
integration of immunohistochemistry and molecular
testing into classification protocols. The 2021 WHO
Classification of Thoracic Tumors encompasses a com-
prehensive range of categories, including papillomas,
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adenomas, precursor glandular lesions, lung adeno-
carcinoma in situ, lung adenocarcinomas (AC), inva-
sive nonmucinous lung adenocarcinoma, squamous
precursor lesions, lung squamous cell carcinomas
(SCC), large cell carcinomas (LCC), adenosquamous
carcinomas, sarcomatoid carcinomas, neuroendocrine
tumors, salivary gland-type tumors, neuroendocrine
carcinomas (including small cell carcinoma (SCLC)
and large cell neuroendocrine carcinoma (LCNEC)),
tumors of ectopic tissues (melanoma and meningi-
oma), mesenchymal tumors specific to the lung, and
PEComatous tumors [3]. AC, SCC, and LCC are
subtypes of non-small-cell lung carcinoma (NSCLC),
which represents 85 % of all lung cancer cases [4].

Lung adenocarcinomas are pathologically distin-
guished by the formation of neoplastic glands, the
presence of pneumocyte markers such as thyroid
transcription factor 1 (TTF-1) with or without napsin
expression, and intracytoplasmic mucin. Squamous
cell pathology is identified by the presence of keratin
and/or intercellular desmosomes [5].
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CYP1A1 and CYP1BI1 are enzymes belonging to
the cytochrome P450 superfamily, playing signifi-
cant roles in the metabolism of various carcinogens.
CYP1A1 is primarily involved in the biotransformation
of polycyclic aromatic hydrocarbons (PAHs) and other
carcinogens. Its expression is notably higher in lung
tissues exposed to environmental carcinogens and has
been identified as a key player in lung carcinogenesis.
CYP1AI is markedly induced by PAHs, leading to in-
creased DNA adduct formation, which is a critical step
in the initiation of cancer. Elevated levels of CYP1A1
expression have been associated with a higher risk of
lung cancer. In lung cancer tissues, CYP1A1 has been
detected in a substantial proportion of lung adenocar-
cinomas, suggesting its potential role as a biomarker
for lung cancer [6, 7]. CYP1B1 has been identified as
a potential tumor marker, often overexpressed in vari-
ous tumor tissues, including lung cancers, while being
absent in normal tissues. This differential expression
underscores its potential utility in cancer diagnostics
and as a therapeutic target [6, 8].

Although CYP1A1 and CYPI1BI1 are known to
be involved in the metabolism of carcinogens, their
exact roles in lung cancer warrant further investiga-
tion. Particularly, studying the variability of CYP1A1
and CYP1BI1 expression in lung tissues from different
individuals and correlating this with clinical outcomes
could help identify potential biomarkers for lung can-
cer prognosis. Hence, this study addresses the CYP1A1
and CYP1B1 expression profiles in two distinct types
of NSCLC tumor samples: lung adenocarcinoma (AC)
and lung squamous cell carcinoma (SCC), and explores
the possible association with demographic and clinical
features among Turkish patients.

Material and Methods

This study performed a retrospective analysis of
clinical data from patients with lung adenocarcinomas
and lung squamous cell carcinomas treated at the
Dr. Liitfi Kirdar Education and Research Hospital's
Pathology Clinic between 2017 and 2019. Archival
sampling was carried out among patients who met the
study's inclusion and exclusion criteria, resulting in the
recruitment of 40 subjects (20 lung AC and 20 lung
SCC) aged 46 to 83 years (mean 67.20 £ 8.5 years),
with a gender distribution of 11 females and 29 males,
representing the broader population. Each patient's
cancer stage was determined at the time of surgery
using the TNM staging method by the American Joint
Committee on Cancer. Of the 40 surgically removed
lung tumors, 13 were stage 1A, 7 were stage 1B, 8 were
stage 2A, 9 were stage 2B, and 3 were stage 3A, with an
average tumor diameter of 3.67 + 0.38 cm. Histopatho-
logical analysis of the tumors and adjacent healthy tis-
sues was conducted using immunohistochemical (IHC)
staining to profile CYP1A1 and CYP1B1 enzymes.

Inclusion and exclusion criteria

Patients with NSCLC tumor samples, includ-
ing lung adenocarcinomas and lung squamous cell
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carcinomas, were considered for the investigation if
both tumor and adjacent healthy tissue samples were
available. Additionally, patients should not have
received any prior treatment for NSCLC, such as
chemotherapy, radiation therapy, or surgery. Therefore,
patients meeting these criteria, with sufficient clinical
and pathological data listed in Table 1, were included
in the study.

To ensure validity, exclusion criteria were applied
to exclude patients with small cell lung cancer (SCLC),
other histological types of lung cancer, or a history of
other malignancies. Moreover, patients with severe
comorbidities that might affect the interpretation of the
study results, such as severe cardiovascular disease,
liver or kidney failure, or autoimmune disorders, were
excluded from the sample group.

Data collection

Demographic and clinical information was me-
ticulously collected using a detailed checklist that
included parameters such as age, gender, diagnosis,
tumor grade, localization, presence of vascular and
neural invasion, bronchial and pleural involvement, in
situ status, metastasis, tumor size, lymph node involve-
ment, stage, neoadjuvant therapy, and survival status.
This comprehensive data collection enabled a thorough
retrospective analysis of each subject's background.
Tumor and adjacent healthy tissue samples were
obtained from surgical sites following standardized
protocols by skilled surgeons and preserved in paraffin
for subsequent analysis. Immunohistochemical (IHC)
methods were employed to evaluate the expression
levels of CYP1A1 and CYP1BI1 proteins.

Histopathological analysis of tissue is crucial for
providing detailed insights into tumor characteristics,
essential for accurate diagnosis, classification, and
prognosis. This process begins with the procurement
of'tissue during surgical resection, followed by immer-
sion in 10 % buffered formalin for preservation. Thin
sections, 4 um thick, are prepared by embedding the
tissue in paraffin wax using a microtome. These sec-
tions are then mounted on glass slides and stained with
hematoxylin and eosin to analyze tissue morphology.
Additionally, immunohistochemical (IHC) staining is
performed to detect the expression of CYP1A1 and
CYPI1BI proteins. This comprehensive analysis aids in
making informed therapeutic decisions and predicting
prognosis based on the tumor's molecular profile.

For immunohistochemical staining, the formalin-
fixed, paraffin-embedded tissues sections, after
deparaffinization, were incubated for 10 minutes at
room temperature in a 3 % hydrogen peroxide (v/v) in
methanol solution to neutralize the natural peroxidase
activity. After that, the parts were given a five-minute
rinse with distilled water. Using 0.01 M citrate buffer
(pH 6.0), antigen retrieval was carried out for three
minutes using a home pressure cooker. To avoid non-
specific background staining, the sections were treated
for 10 minutes at room temperature with super block
(SHP125) from ScyTek Laboratories, USA. The sec-
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Table 1/Tabnuua 1

Demographic and clinical data of patients
Oemorpaduyeckme n KNUHUYECKUE AaHHbIE NAaLUEHTOB

Number of
patients/Yucio
OOJIBHBIX

Parameteres/IToka3zarenu

Demographic data//lemorpadudeckue qaHHbBIC

Gender/ITon

Female/XKen 11 (27.5 %)
Male/Myx 29 (72.5 %)

Age/Bospact

<65 years/ner 15 (37.5 %)
>65 years/ner 25 (62.5 %)
Clinical data/Knuaunueckue qaHHbie

Diagnosis//Inarao3
Lung adenocarcinoma/A ieHoKapuuHOMa 20 (50 %)
JIErKOTo
Squamous cell CaI‘CiilOIna/HJ‘IOCKOKJ‘IeTO‘{- 20 (50 %)
HBII pak
Grade/I'ucronorndeckuii THIT
Acinar/AuHapHbIH 5(12.5%)
Keratinized/OporoseBumit 10 (25.0 %)
Lepidic/Jlenunuuaeckuit 5(12.5%)
Non-keratinized/Heoporosesmit 10 (25.0 %)
Papiller/ITanunmsipabIit 5(12.5 %)
Solid/Conuaabrit 5(12.5 %)
Localization/JIokanu3anus
Right adenocarcinoma/AneHokapHOMA 1(2.5%)

IPaBOTO JIETKOTO
Right lower lobe/ITpaBast HHXHsIST 10T 11275 %)
JIErKOTO
Right upper lobe/IIpaBast BepxHsist 105151

Left adenocarcinoma/A ieHokaprrHoOMa

12 (30.0 %)

2 (5.0 %)
JIEBOTO JIETKOTO
Left lower lob/JIeBast HUXHSIs 10T 2 (5.0 %)
Left upper lob/JIeBast Bepxusist o5 11 (27.5 %)
Upper lobe/BepxHsist nosst 1(2.5%)

Vascular invasion/Backynsipaast nuBazust
Yes/[Ia
No/Her

13 (32.5 %)
27 (67.5 %)

Notes: created by the authors.

ITpumMeyanus: Tabnuua COCTAaBIEHA aBTOPAMH.

tions were then covered with the primary antibodies
diluted (1:100 for CYP1AT1; 1:100 for CYPIB1) in
TBS at 4 °C. Anti CYP1A1 (sc-20,772) and Anti-
CYPIBI (sc-32,882) were obtained from Santa Cruz
Biotechnology Inc., Dallas, TX.

The sections were washed in TBS before being
incubated for 10 minutes at room temperature for the
biotinylated link antibody (SHP125) (ScyTek Labora-
tories, USA). Next, the sections were washed in TBS
before they were incubated for 10 minutes at room
temperature with streptavidin/HRP complex (SHP125)
(ScyTek Laboratories, USA). Diaminobenzidine
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Number of
patients/Yucio
OOJIBHBIX

Parameteres/IToka3zaresn

Neural invasion/ITepuneBpasnbHast ”HBA3HS

Yes/Jla 9 (22.5 %)

No/Her 31(77.5 %)
Bronchial involvement/ITopaxenue 6poHXOB
Yes/[la 11 (27.5 %)
No/Her 29 (72.5 %)
Pleural involvement/ITopaxeHue muieBpb
Yes/[la 12 (30.0 %)
No/Her 28 (70.0 %)
Cancer in situ
Yes/[la 4 (10.0 %)
No/Her 36 (90.0 %)
Metastasis/Mertacra3
Yes/[la 13 (32.5 %)
No/Her 27 (67.5 %)
Tumor size/Pa3mep omyxonu

T1A 11 (27.5 %)

T1B 5(12.5 %)
T2A 12 (30.0 %)

T2B 4 (10.0 %)

T3 8(20.0 %)

Lymph Node metastasis/Meracta3sl B 1uM(Oy3IIbI

NO 29 (72.5 %)

N1 7 (17.5 %)

N2 3(7.5 %)

No data/Het manHBIX 1(2.5%)

Stage/Craaust

1A 13 (32.5 %)

1B 7 (17.5 %)

2A 8 (20.0 %)

2B 9(22.5 %)

3A 3(7.5 %)

Survival status/CraTyc BEDKHBa€MOCTH

Dead/Ymepinu 9 (22.5 %)
Alive/XKuBbt 31 (77.5 %)

(DAB) was used to monitor the peroxidase activity.
After a brief counterstain with hematoxylin, the sec-
tions were dried and mounted.

The following scale was used to measure to evalu-
ate the immunoreactivity for cancer cells for CYP1A1,
and CYP1B1 enzymes: (0) for negative staining (no
protein expression), (+1) for weak staining, (+2) for
moderate staining (moderate level of protein expres-
sion), and (+3) for strong staining (strong level of
protein expression) (Fig. 1).

All statistical analyses were conducted using
the R project for statistical computing version 4.3.2
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Fig. 1. Microphoto. Immunohistochemical staining of non-small cell lung cancer tissue. Notes: A— CYB1A1, Shows expression score
+1, x400; B: CYB1A1, Shows expression score +2, x400; C: CYB1B1, Shows expression score +1, x400; D: CYB1B1,Shows expressi-
on score +3, x400. Note: created by the authors
Puc. 1. MukpodoTto. MMMyHornctoxnmmyeckoe nccnegosaHve. HemenkokneTouHbiv pak nerkoro. MNpumevarus: A — CYB1A1, ypoBeHb
akcnpeccumn +1, x400; b — CYB1A1, ypoBeHb akcnpeccumn +2, x400; B — CYB1B1, ypoBeHb akcnpeccun +1, x400; D — CYB1B1, ypo-
BeHb akcnpeccun +3, x400. MNMpumevaHne: pucyHOK BbINOMHEH aBTOpamu

(R Foundation, Vienna, Austria). Our investigation
included normal tissues and SCC and AC tumours
from 40 patients. Continuous data were summarized
as the mean + standard deviation, while categorical
data were presented as frequencies (n) accompanied
by relative frequencies (%). The Shapiro—Wilk test
assessed the distribution patterns of the data, while
the Levene test examined homogeneity of variances.
The Mann—Whitney U test compared pairs when para-
metric test assumptions were not met. The Chi-square
test investigated associations between categorical
variables. Spearman’s rank correlation test was used
for correlation analyses. Additionally, the relationship
between the protein expression and survival rates of the
studied patients was exacuted using the Kaplan-Meier
method while categorize expression into high and low
using median as the cutoff. All statistical analyses were
performed at a 95 % confidence level.

Results

CYP1A1 and CYPIBI expressions were examined
immunohistochemically, with their expression levels
summarized in Table 2. While CYP1A1 expression
was undetected in the vast majority of healthy tis-
sues (97.5 %), significant expression was observed
in 47.5 % of tumorous tissues (35.0 % weak; 12.5 %
moderate) (p=0.0005). Similarly, CYP1B1 expression
was detected in 80.0 % of tumorous tissues, at low
(47.5 %), moderate (25.5 %), or high (5 %) levels. In
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contrast, only 2.5 % of healthy tissues showed low-
level expression, indicating a significant increase in
CYP1BI1 expression in tumorous tissues (p<0.00001).
Furthermore, a significant positive correlation was
observed between CYP1A1 and CYP1B1 expressions
(r=0.35, p=0.02).

The Kaplan—Meier Survival Estimates table
presents the survival probabilities for different ex-
pression groups of CYP1A1 and CYP1B1 over time,
measured in months (Table 3). The analysis includes
time intervals ranging from 1 to 43 months. Patients
with high levels of CYPIA1 protein expression
demonstrate a survival probability that decreases
over time, with a survival probability of 94.7 % at 1
month, decreasing to 58.6 % at 36 months. In contrast,
individuals with low CYP1A1 expression start with
a survival probability of 96.3 % at 1 month, showing
a gradual decline to 67.4 % by 43 months. Overall,
the low CYP1AT1 expression profile exhibits higher
survival probabilities compared to the high expression
across all time points.

The survival probability among patients with higher
CYP1B1 expression begins at 92.3 % at 19 months and
falls to 70.5 % at 36 months, indicating a declining trend
over time. In the low expression group, a survival prob-
ability 0f 96.3 % is observed at 1 month, which decreases
more gradually over time, reaching a survival probability
0f67.4 % at 43 months. This again shows a trend toward
higher survival compared to the high expression group.
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Table 2/Tabnuua 2
Immunohistochemically detected CYP1A1, and CYP1B1 expression levels of tumor and normal tissues

YpoBHu akcnpeccum CYP1A1 n CYP1B1 B onyxonu u HopmanbHOM TKaHU NO OaHHbIM
MMMYHOITMCTOXUMUYECKOro UccnenoBaHus

[HC Score/ CYPIA1 CYPIBI
Vi Tumor/ Normal/ Tumor/ Normal/
POBEHB SKCIIPECCHU
OmyxorneBasi TKaHb HopmanbHast TkKaHB OmyxomneBasi TKaHb HopwmanbHast TkaHB
0 21/40 39/40 8/40 39/40
(52.5 %)* (97.5 %)* (20 %)* (97.5 %)*
| 14/40 1/40 19/40 1/40
(35.0 %)* (2.5 %) (47.5 %)* (2.5 %)
5 5/40 B 11/40 _
(12.5 %)* (27.5 %)*
3 - B 2/40 3
(5%)"
Mean/ 0.6 0.1 0.02 +£0.02 1.17£0.12* 0.02 £0.02
Cpennee 3HaueHUE (0-2) (0-1) (0-3)° (0-1)°
p—value 0.0005 <0.00001

Notes: total n=40; scoring was made according to the staining intensity of the tissues: 0 — no staining, 1 — weak positive, 2 — moderate positive,
3 — strong positive; * — statistically significant according to the Mann—Whitney U test (p<0.05); * — number of samples stained at the specified score/
total number of samples; ® — Mean + SE; ©— min — max; created by the authors.

IMpumeuanns: n=40; HHTEHCHUBHOCTB OKpaIIMBaHus TKaHeil: 0 — oTcyTcTBHe, | — Cl1ab0OI0KUTENbHAS, 2 — YMEPEHHO MOJIOKHUTEIbHAS, 3 — BEICOKO
MOJIOKUTENIbHAS; * — pa3iM4usl CTATHCTHYSCKH 3HAYnMBble cortacHo U—kpureputo Mauna—Yuruau (p<0,05); * — kordecTBo 00pa3ioB, OKPaIeHHBIX
110 yKa3aHHOM IKase/obmiee KomrmaecTBo 00pasuos; * — Cpennee + SE; © — MUH—Makc; TablIMIa COCTABIICHA aBTOPaMH.

Table 3/Tabnuua 3

Kaplan—-Meier Survival Estimates
OueHku BbkMBaemocTu no metogy Kannana-Maviepa

CYP1A1 Expression Group/ CYP1BI1 Expression Group/

Time (Months)/

o B Okcnpeccus CYP1A1 Oxcnpeccus CYP1B1
i) Survival/ 95 % CI Survival/ 95 % CI
BrpkuBaemocTh BrpkuBaemocThb

1 94.7 % 85.2-100 % 96.3 % 89.4-100 %
19 89.5 % 76.7-100 % 92.3 % 78.9-100 %
22 84.2 % 69.3-100 % 84.6 % 67.1-100 %
29 78.2 % 61.3-99.7 % 84.7 % 71.8-99.8 %
36 58.6 % 36.7-93.7 % 70.5 % 46.0-100 %
43 72.4 % 45.7-100 % 67.4 % 46.4-97.9 %

Note: created by the authors.

HpI/IMC‘laHI/ICZ TabJIMIAa COCTAaBICHA aBTOpaMH.

In general, the high expression groups for both CYP1A1
and CYPIB1 exhibit lower survival probabilities over
time compared to the low expression groups (Fig. 2,
3). The log-rank test results for CYP1A1 (p=0.2) and
CYPIBI1 (p=0.8) suggest that the observed differences
in survival between high and low protein expression
groups are not strong enough to conclude a significant
difference in survival rates (Fig. 2, 3).

The study also investigated the association between
demographic and clinical data and the expression
levels of CYP1A1 and CYP1BI1. No significant as-
sociation, and correlation was found between demo-
graphic or clinical variables and the expression levels
of CYP1A1 and CYP1B1 (p>0.05).

Discussion

The cytochrome P450 enzymes CYPIAl and
CYPI1BI are involved in the metabolism of carcino-
gens and have been linked to various cancers, includ-
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ing lung cancer, primarily through their overexpression
in tumor tissues [8]. The results of the current study
enhance our understanding of the roles of CYP1A1
and CYP1BI1 in carcinogenesis within NSCLC tumor
tissues. Specifically, for the first time, the expression
profiles of CYPIA1 and CYPIBI in lung AC and
lung SCC tissues from Turkish patients have been
revealed.

The study findings indicate that CYP1A1 expres-
sion is significantly elevated in a substantial proportion
of lung AC and lung SCC tissues. The notable expres-
sion of CYP1AL1 in nearly half of the NSCLC tumor
tissues highlights its crucial role in NSCLC. Previous
research has shown that high levels of CYP1A1 are
observed in lung AC and lung SCC tissues, particu-
larly in smokers, compared to normal lung tissues
[9, 10]. This suggests that CYP1A1 could serve as a
potential biomarker for the presence of lung AC and
lung SCC.
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Fig. 3. Kaplan—Meier survival curve comparing
high vs low CYP1B1 expression in patients.
Note: created by the authors
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Marepy B 3aBMCYMOCTM OT YPOBHS 3KCMIPECCHU
CYP1B1. NpumeyaHune: pucyHoK BbIMOMHEH

Moreover, CYP1B1 expression is significantly
elevated in a large proportion of lung tumor tissues.
Specifically, CYP1B1 was expressed at varying levels
(low, moderate, or high) in 80.0 % of the tumorous tis-
sues examined. Studies have demonstrated CYP1B1
overexpression in various malignancies, including
NSCLC [11-13]. The high prevalence of CYP1B1 ex-
pression suggests that this enzyme plays a widespread
role in lung cancer biology. In lung adenocarcinoma
tissues, CYP1B1 expression has been associated
with increased tumor aggressiveness. Research indi-
cates that high levels of CYP1B1 correlate with poor
prognosis and may contribute to the bioactivation of
carcinogens, leading to DNA damage and tumor de-
velopment. Similarly, in lung SCC, CYP1B1 has been
found to be upregulated, with its expression linked
to mechanisms of drug resistance [11, 12]. Given its
significant expression in the majority of tumorous tis-
sues, CYP1BI1 could serve as a valuable biomarker for
detecting lung AC and lung SCC, aiding in diagnosis
and potentially in early detection of the disease.
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Additionally, a positive correlation between the
expression levels of CYP1A1 and CYP1B1 in NSCLC
tumor tissues could enhance their utility as combined
biomarkers for lung cancer. Testing for both enzymes
might improve the accuracy of lung AC and lung SCC
diagnoses. The aryl hydrocarbon receptor (AhR) is a
key regulator for both CYP1A1 and CYP1BI1. Activa-
tion of AhR by environmental toxins leads to the tran-
scriptional activation of these enzymes. Research has
shown that AhR overexpression correlates positively
with CYP1B1 levels in NSCLC, suggesting that the
same signaling pathways may enhance the expression
of both enzymes in tumor tissues [14].

The patterns observed both in CYP1A1, and
CYPI1B1 was mirrored where high-expression groups
consistently show lower survival probabilities com-
pared to low-expression groups. This trend suggests a
potential role of these enzymes in influencing patient
outcomes in cancer contexts. The trends observed
in current results regarding CYP1A1l and CYPIBI
expression levels align with existing literature that
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suggests these enzymes play significant roles in cancer
proliferation and patient survival [15—17]. However,
the lack of statistical significance highlights the com-
plexity of their roles and suggests that additional fac-
tors may influence outcomes.

The study also explored the association of CYP1A1
and CYP1B1 overexpression with clinical features,
aiming to determine distinct clinical implications.
The existing literature does not directly address the
relationship between clinical features and the expres-
sion levels of CYP1A1 and CYP1IB1 in AC and SCC
of the lung. The current research indicates that there
is no significant association between demographic or
clinical variables and the expression levels of CYP1A1
and CYPIBI in lung AC and lung SCC tissues. This
finding has two implications. First, the lack of associa-
tion with demographic and clinical variables suggests
that the expression levels of CYP1A1 and CYP1BI1 are
likely driven by intrinsic factors within the tumor biol-
ogy itself rather than by external patient characteristics.
This points towards genetic or molecular mechanisms
within the cancer cells that regulate these enzymes.
Second, since CYP1A1 and CYP1BI1 expression levels
are not significantly influenced by patient demograph-
ics or clinical variables, these enzymes could serve as
universal biomarkers for lung AC and lung SCC. Their
expression can be considered relevant across diverse
patient populations, making them broadly applicable
for diagnostic purposes. Future research efforts could
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focus more on understanding the molecular and genetic
drivers of CYP1A1 and CYP1BI1 expression in lung
cancer rather than considering demographic or clinical
factors [7, 18]. This could lead to a better understand-
ing of the pathways and processes that regulate these
enzymes within the tumor environment.

Although the findings of this research study pro-
vide valuable insights into the CYP1A1 and CYP1BI
expression profiles in Turkish lung AC and lung SCC,
the study is hampered by two limitations related to
sampling and data collection that should be consid-
ered. These limitations warrant cautious interpreta-
tion of the findings. The first limitation is the sample
size, which, while sufficient for an initial analysis,
may not adequately represent the associated clinical
features. Secondly, the study primarily focuses on im-
munohistochemical analysis and does not account for
the influence of individual genotypic variation on the
protein expression profile. This limitation may restrict
a comprehensive understanding of how variations in
the metabolism pathway of carcinogens contribute to
lung cancer in the study population.

Conclusion

The expression profile of CYPIA1 and CYP1BI1
enzymes is remarkably elevated in Turkish lung AC
and lung SCC, suggesting their potential as decisive
biomarkers for risk stratification and early detection.
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BIIMAHUE NMPOMHOCTUYECKUX ®AKTOPOB
HA NMOKASATEJIN BBIXXUBAEMOCTWU Y BOJIbHbIX
C HECBETJIOKINETOYHbIM MNOYEYHO-KNETOYHbIM PAKOM

0.B. CemeHoB'?, P.B. Opnoga'?, B.W. lUupokopaa?, C.B. KocTpuuknin®

'®rbOY BO «CaHkT-INeTepbyprckmin rocyaapCTBEHHbIA YHUBEPCUTET»

Poccus, 199034, . CankT-MNeTepbypr, YHUBepcuteTckas Hab., 7—9

2CIN6 N'bY3 «'opoackoi KNMHUYECKUIA OHKONOrMYECKUIA ANCaHcep»

Poccuna, 198255, r. CankT-lNetepbypr, np. BetepaHos, 56

SIBY3 r. MockBbl «MockoBckas ropofckasi oHkorornyeckas 6onbHuua Ne 62 13M»
Poccus, 143423, MockoBckasi obnactb, noc. Uctpa, 27

AHHOTauus

B HacTosLee Bpems HeobxoaM MOUCK HOBbIX MPOrHOCTUYECKUX haKTOPOB Y OOMbHbIX HECBETIIOKMETOYHbIM
NMOYEYHO-KMEeToYHbIM pakom (HMIKP) ans npoBeneHns nepcoHanuavMpoBaHHOW Tepanuu C LENbo NOBbILLE-
HMS NokasaTenen BbhbkmBaemocTu. Llenb nccnegoBaHus — nsyveHve Hambonee BaxHbIX MPOrHOCTUYECKMX
(haKTOpOB, BNUSIOLLMX HA NOKasaTenun BbbkmBaeMocTun y 6onbHbix HMITKP. MaTtepuan n metoabl. lNMpoBeaeH
PETPOCNEKTMBHbIV aHanu3 gaHHbix 114 naumeHToB ¢ HMIKP, nonyyaBLumx nedeHne B MOCKOBCKOM ropoa-
CKOW OHKonorudeckon 6onbHuue Ne 62 1 MfopoackoM KIMHUYECKOM OHKOMNorm4eckom avcnaHcepe r. CaHkT-
Metepbypra ¢ 2006 no 2022 r. MNManunnapHbIn pak BeigBneH y 46 (40,3 %), xpomodobHbI —y 19 (16,7 %)
1 capkomatounaHbii — y 49 (43 %) naumeHToB. HebnaronpuaTHbIA NPOrHo3, Mo AaHHbIM MexayHapogHoro
koHcopumyma 6a3bl [MKP (IMDC), 6biny 74 (64,9 %) nauneHToB, Npu 3TOM HU3KoAMMdEPEHLMPOBAHHbIE
onyxonu avarHocTupoBaHbl y 72 (63,2 %). MHOXeCTBEHHblE MeTacTasbl BbisiBeHbl y 88 (77,2 %) 60onbHbIX.
M3y4yeHbl KnMHMKO-Mopdhonornyeckne akTopbl MPOrHo3a, BAMSIOLME HA MoKasaTenu BbDKMBAEMOCTU Y
oonbHbIX HMIKP. Pe3ynbTarthl. [NMokasaTtenu 3- n 5-netHen o6wwel BbbkuBaemocTtn (OB) y 6onbHbix HMIKP
coctaBunu 27 % [95 % AW 20-37 %] n 10 % [95 % OWN 5-18 %] cooTtBeTcTBEHHO. [Mpn ogHOMaKTOPHOM
aHanm3ae BbISIBMIEHO, YTO OTpuLaTenbHoe BNMsHME Ha NoKasaTenn BbPKMBAEMOCTH OKa3blBanu rmctonormye-
ckuin nogTmn onyxonu (p<0,001), cTaTtyc no wkane oueHkn obero coctosHus 6onbHoro (ECOG) (p=0,048),
cTeneHb anddpepeHumpoBku onyxonu no Fuhrman (p<0,001), konnyecTtBo metacTtasos (p=0,019), meTacTasbl
B neveHb (p=0,012) n numdatuyeckue yanol (p<0,001), ypoeHb remornobuHa (p<0,001), wenodHomn goc-
gatasbl (p<0,001), naktataermgporeHassl (JIAN) (p=0,005), TpomGouuToB (p<0,001) n CO3 (p<0,001), a
Takke npoBeadeHne metactadaktomum (p=0,033). MNpy MHOrohakToOpHOM aHanu3e Bo3pacT craplue 75 net
(p=0,041), ructonornyeckmii nogtun onyxonu (p=0,015), Tnn metactasos (p=0,049), meTacTasbl B Ne4YeHb
(p=0,011) n numdpatnyeckne yanol (p=0,026) n ypoBeHb remornobuHa (p=0,001) 6biny AONONHUTENBHBIMU
akTopamu, BnusioWwMMK Ha nokasatenu OB y naumeHToB ¢ HMIKP. 3aknto4veHue. MporHoctnyeckue
hakTopbl, N3y4eHHble B AaHHOM MCCNefoBaHMM — BO3pacT cTaplue 75 neT, Tun MeTactasoB, MeTacTasbl B
neyeHb, umdartnyeckme yanbl 1 ypoBeHb reMornoburHa, — MoryT obecneynTb NepcoHann3npoBaHHbINA NOAXOL,
K KOMMITEKCHOMY JNIEYEHUNIO 1 OLIEHKY NoKasaTenen BbhkMBaemMocTu y nauneHToB ¢ HMIKP.

KnioueBble crioBa: HECBETIOKNETO4YHbIN paK, 06las BbXKMBAeEMOCTb, MPOrHocTnyeckue (pakTopsbl.

#=7 CemeHoB [mutpuit BnagummpoBuy, sema.69@mail.ru
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EFFECT OF PROGNOSTIC FACTORS ON SURVIVAL RATES IN
PATIENTS WITH NON-CLEAR CELL RENAL CELL CARCINOMA

D.V. Semenov'? R.V. Orlova'? V.l. Shirokorad?, S.V. Kostritsky*

'Saint Petersburg State University

7-9, Universitetskaya emb., Saint Petersburg, 199034, Russia
2Saint Petersburg City Clinical Oncology Center

56, Veteranov Ave., Saint Petersburg, 198255, Russia
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27, village Istra, Moscow region, 143423, Russia

Abstract
Currently, there is a need to search for new prognostic factors in patients with non-clear cell renal cell carcinoma
(nccRCC) for personalized therapy to improve survival rates. Objective: to study the most important prognostic
factors influencing survival rates in patients with nccRCC. Material and Methods. Aretrospective analysis of
the data of 114 patients with nccRCC treated at the Moscow City Oncologic Hospital No. 62 in Moscow and
the City Clinical Oncology Center (St. Petersburg) from 2006 to 2022 was carried out. Papillary cancer was
detected in 46 (40.3 %) patients, chromophobe cancer in 19 (16.7 %) and sarcomotoid cancer in 49 (43 %)
patients. Seventy-four (64.9 %) patients had an unfavourable prognosis according to International RCC Data
Base Consortium, with low-differentiated tumors in 72 (63.2 %) patients. Multiple metastases were detected
in 88 (77.2 %) patients. The study investigated clinical and morphologic prognostic factors influencing survival
rates in nccRCC patients. Results. The 3- and 5-year overall survival (OS) rates in nccRCC patients were 27 %
[95 % CI 20-37 %] and 10 % [95 % CI 5-18 %], respectively. Univariate analysis in patients with nccRCC
revealed that survival was negatively affected by tumor histological subtype (p<0.001), ECOG performance
status (p=0.048), Fuhrman tumor differentiation grade (p<0.001), number of metastases (p=0.019), liver
metastases (p=0.012) and lymph node metastases (p<0.001), hemoglobin (p<0.001), alkaline phosphatase
(p<0.001), lactate dehydrogenase (LDH) (p=0.005), platelets (p<0.001), and ESR (p<0.001) levels, as well
as metastasectomy (p=0.033). In multivariate analysis, age older than 75 years (p=0.041), tumor histological
subtype (p=0.015), type of metastases (p=0.049), liver (p=0.011) and lymph node (p=0.026) metastases, and
hemoglobin level (p=0.001) were additional factors affecting the OS in patients with nccRCC. Conclusion.
The prognostic factors, such as age over 75 years, type of metastases, metastases to liver, lymph nodes,
and hemoglobin level, may provide a personalized approach to comprehensive treatment and evaluation of

survival rates in patients with nccRCC.

Key words: non-clear cell cancer, overall survival, prognostic factors.

Beenenne

CBETJIOKIETOYHBI METACTATUUECKHUI MMOYEUHO-
kiretounblil pak (cBIIKP) cocraBnsieT OONBIIMHCTBO
cirygaeB paka mouku (70-85 %) [1, 2], B mocienHee
BpeMsl HAOJIOZaeTCsl Tporpecc B pa3pabOTKe CH-
cTeMHOH JiekapcTBeHHON Tepanuu. Onnako HMITKP
ommyaercst o ¢cBMIIKP Tem, uto BkitouaeT B cebs
pPa3ITUYHbBIE THCTOJOTHYECKUE THIIBI, TAKHUE KaK I1a-
MJUIIPHBINA, XpoMO(DOOHBIH, CApKOMAaTOWIHBIN pak,
1 9HUCIIO ciiydaeB 3a0osieBanusi MeHbIe. [lockombky
MPOTOKOJIOB CHCTEMHOHN JIEKAPCTBEHHOU Tepanuu
npu HMIIKP pekomeHnn0oBaHO HEMHOIO, Ipenaparsl,
ucnoisb3yemblie npu cBMIIKP, mpumMensitoTcs u npu
HMITKP, HecMoTpst Ha TO, 4TO MX 3PPEKTUBHOCTH
xyxe [2]. CornacHO peTpOoCNeKTUBHBIM HCCIIe10Ba-
HUSIM, CYHUTHHHO M TEMCHPOIUMYC PEKOMEH]IOBa-
HBI ipu MeTactarmdeckoMm HMIIKP [3, 4], Oxnako
BCJIEZICTBHE HEOOIBIIIOTO KOJIMUECTBA NCCIIEIOBAHHBIX
MHALMEHTOB HEOOXOIMMO HAKOIIUTH OOJIBbIIE JTaHHBIX
00 3¢ deKTUBHBIX Mpenaparax AJis JeKapCTBCHHON
teparmuu HMIIKP [5, 6]. Coobmanock, 9To HHTHOU-
TOPbI HMMYHHBIX KOHTPOJIbHBIX TOYEK 3((EKTHBHBI
y nanuentoB ¢ HMIIKP [7]. TIpensinymme paGoTs

50

MPOJIEMOHCTPUPOBaIN P HEKTUBHOCTH HUBOITyMa0a
IIPU METACTAaTUUYECKOM MOYEUHO-KIETOUHON Kapliu-
Home (MIIKP), a Takke TO, YTO HUBOITyMaO MOXKET
00€CneYnTh JTIONTOCPOYHbIE NMPEUMYIECTBa B IO-
KazaTessiX BhDKuBacMOCTH [8]. B Hacrosiiee BpeMs
B JIUTEpAType MPaKTHYECKH HET padoT Mo aHaIM3y
MporHoCcTHYeCKUX (hakTopoB y OombHEIX HMIIKP [9].
B macrosiimem uccienoBaHny MBI OIIPEISIIAIN He3a-
BHUCHMBIE TPOTHOCTUYECKHE MTPETUKTOPHI JUIS Malu-
enToB ¢ HMIIKP, ctarnctuuecku 3HaunMo BIUSIOLINE
Ha TI0Ka3aTel BBDKUBAEMOCTH.

Henap uccienoBanns — u3ydeHrne Hanodosee Baxk-
HBIX IPOTHOCTHYECKUX (DAKTOPOB, BIUSIOMINX Ha [10-
Ka3aTesd BEDKUBAEMOCTH Y 001bHBIX ¢ HMITKP.

MarepuaJj u MeTObI

[IpoBeneH peTpOCTeKTUBHBIN aHATN3 TaHHbIX 114
narueHToB ¢ HMIIKP (Tabm. 1), koTopsiM poBeIeHO
KOMOWHHpOBaHHOE JieueHue Ha 6a3e [ opockoii oHKo-
norudeckoit 0ompHUIIBI Ne 62 1. MockBsI i ['opoackoro
oHKosornyeckoro aucmancepa r. Cankr-IlerepOypra ¢
2006 1o 2022 r. CpeHuii Bo3pacT O0JIbHBIX COCTABUII
61,2 roga (67 + 4,8 roga). Bce manueHTs momydanu
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KINMAHUYECKUE UCCNEOOBAHUA

CHCTEMHYIO ITPOTHBOOIYXOJEBYI0 Tepanuio. Hanbo-
JIee 4acTo BCTPEeyasICsl NAIJISIPHbINA MOATHII OITyXOJIH
(40,3 %), am3koaud hepeHITnpOBaHHBIC 00pa30BaAHNS
(63,2 %), mHOKECTBEHHBIE MeTacTasbl (77,2 %) u He-
OnaronpusTHbIM nporHo3 o IMDC (64,9 %).

JlaHHble MaLMEHTOB ObLIM KOHCOJIMIMPOBAHBI B
BUJIE VIEKTPOHHBIX TAOIMIl U aHAJIN3UPOBAINUCH C
noMoIneto mporpaMmel Statistica 12 for Windows.
[IponomKUTENEHOCTD KU3HU PACCUUTHIBAIIN OT JAThI
[IOCTAHOBKH JIMArHo3a /10 AAThl MOCIIEeIHEro Ha0ro-
JICHUSl WX CMEPTH. BbDKHMBAaEMOCTb OLICHUBAJIN IO
Merony Karutana—Maiiepa, pasnuuus BBIKUBAEMOCTH
ompeJeNsiin ¢ noMonibo log-rank Tecra; mis uc-
KITIoueHHUs (pakTopoB, HE UMEIOLIMX CaMOCTOSTEIIb-
HOM MPOTHOCTHYECKOM 3HAUMMOCTH, HCIIOJIB30BaIH
perpeccuonnsrii ananu3 Cox. /st onmpenenenus Ha-
JIUYHS CTAaTUCTHUYECKH 3HAYMMBIX Pa3IUuYui MEXay
JIBYMsI MJIM Oosiee TPyIIaMu MO OZHOW HE3aBUCH-
MOU TIepeMEHHON HCITOJIb30BaJICS OMHO(MAKTOPHBII
aHanus. g ompezneneHus BIMSHUS HA 3aBUCHUMYIO
MEPEMEHHYI0 HECKOJIBKHX (haKTOPOB MCIIOIb30BAIICS
MHOTro(aKkTOpHbIN aHanu3. [IpoBeneH aHanu3 moka-
3arenerr OB y 6ompHBIX ¢ HMIIKP B 3aBucHMOCTH OT
KIIMHUKO-MOP(OTOTHIECKUX ITOKa3aTesieil. BermomHeH
aHaJIN3 OTHOIICHUH pUCKa COOBITHUS B ONIPEACTICHHBIN
MOMEHT BPEMEHH t B OZIHOI TpyIIe 110 CPABHEHUIO C
npyroii rpymmoi (Hazar Ratio (HR)).

Pe3yabrarsl

B nccnemoBanuu npeobiananu Myx4duHbel — 80
(70,9 %) GonpHbIX. HebnaronpusATHBIN MIPOTHO3 11O
IMDC ormeuen y 74 (64,9 %) manueHTOB, IpA STOM
HU3KOTU P HEepEeHIIUPOBAHHBIE OITyXOJIH JUArHOCTH-
poBanbl y 72 (63,2 %). MHOXECTBEHHBIE METACTa3bl
BbIsiBIICHBI Y 88 (77,2 %) OONMbHBIX. DTH TaHHBIC TO-
BOPSAT O TOM, 4TO Tpymima 6ombHbIX HMIIKP obmamaer
TAKEIION MeTacTaTU4eCKOW Harpy3Kou.

[pu ogHOpakTopHOM ananuze y 6oabpHbIX HMITKP
BBISIBJICHO, YTO HETaTHBHOE BIMSHHUE HA IOKa3aTesn
BBDKMBA€MOCTH OKa3bIBAJIU: THCTOJIOTHYECKHH IO/~
tum orryxoiu (p<0,001), ctatyc mo ECOG (p=0,048),
creneHb AudGepeHIMpoBKH omyxoiau no Fuhrman
(p<0,001), komnuectBo MeTacrtazos (p=0,019), meTa-
cra3el B iedenb (p=0,012) u numdarndeckue y3isl
(p<0,001), ypoBens remoriioouna (p<0,001), memod-
Holl (pocdaraser (p<0,001), makraTaeruaporeHasbl
(JIAD) (p=0,005), TpomboruToB (p<0,001) u COD
(p<0,001), a Taxxe mpoBeAEHHUE METACTAa33KTOMUU
(p=0,033). (Tabm. 1, puc. 2-8).

Memnana OB coctaBmma 19,2 [95 % [1U1 14,7-24,9]
Mec. B 3aBUCHMOCTH OT THCTOJNIOTMYECKOTO TIOITHIIA
OITyXOJIM IIpU CpaBHEHUHU KpuBbIX Kamnmana—Maiiepa
roKa3atenu 3- U S-JeTHel BEKUBaeMOCTH OOJBHBIX
TIPH MAMTTIIPHOM, XpOMO(GOOHOM U CApKOMATOMTHOM
pake coctaBuiu 39,7 % [95 % 1AM 27,15-58,18 %] u
11,4 % [95 % AU 4,56-28,26 %], 31,2 % [95 % AN
15,39-63,45 %] n 18,8 % [95 % AU 6,85-51,32 %],
14,3 % [95 % AU 7,20-28,36 %] u 6,1 % [95 % AU
2,05-18,33 %] cootBercTBeHHO (p=0,00043). IIpn
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srom meauada OB cocraBuia 29,5, 23,6 u 10,5 mec
COOTBETCTBEHHO.

B 3aBucumoctn ot craryca ECOG mokazarenu 3- u
S5-netHelt BhoKUBaeMocTu 0osbHBIX pu ECOG 0, 1,
2, 3 coctaBuiu 66,7 % [95 % AU 29,95-100,0 %] u
66,7 % [95 % AN 29,95-100,0 %], 47,1 % [95 % AU
31,15-71,11 %] n 18,8 % [95 % AU 7,93-44,67 %],
31,7 % [95 % AN 19,9-50,63 %] u 12,3 % [95 % AN
5,14-29,63 %], 7,3 % [95 % AN 2,46-21,75 %] u 0 %
cootBercTBeHHO (p<0,0001). Menuana OB npu ECOG
0 me nocturayTa, anpu ECOG 1, 2, 3 cocrapuna 31,4,
22,9 1 9,7 Mec COOTBETCTBEHHO.

B 3aBucuMoctu ot crenenu JuQPppeHInpOBKH M0
Fuhrman nipu cpaBHennu kpuBbix Karmana—Maiiepa
TIOKa3aTeyn 3- ¥ S-IeTHeH BEDKHBAEMOCTH OOJTHHBIX ITPH
G1, 2, 3 cocraBumm 40,0 % [95 % AN 13,67-100,0 %]
140,0 % [95 % A1 13,67-100,0 %, 95 % JAN], 36,2 %
[95 % U 22,47-58.,4 %] u 15,1 % [95 % AU 5,88—
38,8 %], 21,3 % [95 % AU 13,6-33,3 %] u 5,7 %

Survival curves for Overall
Based on Kaplan-Meier estimates

1.00 3-nerass OB:/3-year OS:
39%
5-nernsist OB:/5-year OS:
0.75 18 %

0 12 24 36 48 60
Time (months)

Number at risk
Al 114 76 4 27 15 9

Puc. 1. Obwas BbPKMBaEMOCTb MALMEHTOB C HECBETIOKIETOY-
Hbim [KP. MNprmeyaHre: pucyHOK BbINOMHEH aBTOpamu
Fig. 1. Overall survival of patients with non-clear cell RCC.
Note: created by the authors

Survival curves for Hystology

Based on Kaplan-Meier estimates
1.00 3-nernsist OB:/3-year OS:
39,7 %31,2 % 14,3 %
. S-nerusist OB:/5-year OS:
)
0.75 \ 11,4 % 18,8 % 6,1 %
-
g h
g
g 050 a
[ 1
a 1,
Log-rank  teeme fTETETIEETALS
0.25 %9
p=0.00043 o ___ 4olempeoooo-o.-.
= p S——
A
0.00
0 12 24 36 48 60
Time (months)
Number at risk
Hystology=anwnnapweii 46 39 22 15 8 4
Hystology=XpomodioGeaiii 19 15 8 5 2 2
Hystology=CapomoTonasesit 49 22 1 7 5 3

Puc. 2. Obwas BbIKMBAEMOCTb NaLMEHTOB C HECBETMNOKIETOY-
HbIM [KP B 3aBMCMMOCTM MMCTONOrMYECKOro NoATUMNa OMyXOnu.
MpumeyaHne: pucyHoK BbINOMHEH aBTOpamMu
Fig. 2: Overall survival in patients with non-clear cell RCC
depending on tumor histological subtype.

Note: created by the authors
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Ta6nuua 1/Table 1

XapaktepucTtuka 6onbHbix HMIKP
Patient characteristics

KonmuectBo

Xapaxrepucruka/ OOJIBHBIX/
Characteristics Number of

patients (n=114)
[Mon/Gender
Myx/Male 80 (70,2 %)
Ken/Fem 34 (29,8 %)
Bo3pacr, 1er/Age, years
1844 11 (9,6 %)
45-59 32 (28,1 %)
60-74 58 (50,9 %)
>75 13 (11,4 %)
Craryc no mxaine ECOG/ECOG status

0 3 (2,6 %)
1 30 (26,3 %)
2 40 (35,1 %)

3 41 (36 %)

Jlokanu3anusi epBUIHON OITyXOJIH/
Localization of the primary tumor

Cnpasa /Right 54 (47,4 %)
CrieBa/Left 55 (48,2 %)
Jlycroponnee/Bilateral 5(4,4 %)

THCTOJIOrMYECKHIT OTHIT OITYXOJIH/
Histologic subtype of tumor
Manwusipasrii/Papillary
XpomodobHsrit /Chromophobic

46 (40,3 %)
19 (16,7 %)
CapromaroniHblif /Sarcomotoid 49 (43 %)
Crenens nuddepenimposku/Differentiation grade

Gl 6 (5,2 %)
G2 36 (31,6 %)
G3 72 (63,2 %)
KonnuectBo meractazoB/Number of metastases
Cosnurapusiii /Solitary 8 (7 %)
Ennananeie/Single 18 (15,8 %)
MmuosxectBenHbie/Multiple 88 (77,2 %)

Tun meracra3os/Type of metastases
Cunxponssre/Synchronous 65 (57,0 %)

Meraxponnbie/Metachronous 49 (43,0 %)

HpI/IMe‘IaHI/ICZ Ta6111/1ua COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

[95 % 1AW 2,19-14,7 %] cootBercTBeHHO (p=0,008),
pu 3ToM Meauana OB — 26,4, 30,4 u 12,7 mec coot-
BETCTBEHHO (puc. 3).

B 3aBucumoctu ot creniern 1uGGPEHIMPOBKH 110
Fuhrman npu cpaBHennu kpuBbix Kartana—Maiiepa
MOKa3aTeau 3- U 5-JeTHel BbLKUBAEMOCTH OONBHBIX
TP COTUTAPHBIX, S AMHIIHBIX X MHOYKECTBESHHBIX Me-
tactasax cocraBuim 62,5 % [95 % JI1 36,54—100,0 %]
u 50,0 % [95 % ]I 25,0-99,98 %], 43,9 % [95 % AU
25,24-76,42 %] n 36,6 % [95 % AU 18,93-70,77 %],
20,7 % [95 % 1AW 13,47-31,66 %] u 0 % cooTBeT-
ctBeHHO (p<0,0001), mpu sTom meamara OB — 56,3,
26,4 1 14,2 Mec COOTBETCTBEHHO.
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KommuectBo
XapakrepucTuka/ GOJIBHBIX/
Characteristics Number of

patients (n=114)
IIporuos mo IMDC/IMDC prognosis

Braronpustaeiii/Favorable 9 (7,9 %)
[Tpomexyrounslii/Intermediate 31 (27,2 %)
Heo6maronpusrtasrit/Poor 74 (64,9 %)
Jlokanmu3zanus meracta3zos/Location of metastases
Koctu/Bones 38 (33,3 %)
Jlerkue/Lungs 66 (57,9 %)
ITeuens/Liver 23 (20,2 %)

JIumdarnaeckue y3isr/Lymph nodes 47 (41,2 %)

[penpirymas HeppoKTOMES/

0
Prior nephrectomy R D%
I'emorno6un/Hemoglobin
Hopwma/Normal 73 (64 %)
<HWXHSIS TPaHHIa HOPMBI/ 41 (36 %)

<lower limit of normal
Tpom6onmte/Platelets
Hopwma/Normal
>BepXHIsl PaHUIIA HOPMBI/
upper limit of normal

70 (61,4 %)
24 (21,1 %)

< HIDKHSISI TPAHUIIA HOPMBI/
lower limit of normal
JIAT/LDH
Hopwma/Normal

20 (17,5 %)

76 (66,7 %)
>BepXHsis IPAHULIA HOPMBbI/
>upper limit of normal

lenounas docdaraza/Alkaline phosphatase
Hopwma/Normal 70 (61,4 %)

38 (33,3 %)

>BEpXHsS IPAHUIIA HOPMBbI/
>upper limit of normal
COD/ESR

Hopwma/Normal

44 (38,6 %)

38 (33,3 %)
76 (66,7 %)

13 (11,4 %)
13 (11,4 %)

>BepXHsisl [PAHHUIIA HOPMBI /
>upper limit of normal
Mertacra3zakromusi/Metastasectomy
Jlyaesas tepanusi/Radiation therapy

B 3aBHCUMOCTH OT YpPOBHSI TeMOTJIOOMHA MPH
cpaBHeHUU KpuBbix Karrana—Matiepa noka3zarenu
3- 1 5-nmeTHel BBDKMBAEMOCTH OOJBHBIX MPU I'eMO-
m1o6uHe B HopMe 1 aHnemun coctaBuiu 41,08 % [95 %
AN 30,7-55,0 %] u 16,5 % [95 % AU 9,3-29.,4 %],
4,76 % [95 % AN 1,2—18,4 %] u 0 % cOOTBETCTBEHHO
(p<0,0001), mpu sTom mennana OB — 26,9 u 10,5 mec
COOTBETCTBEHHO.

B 3aBucUMOCTH OT HaTUYHS WA OTCYTCTBUS Me-
TacTa30B B IICYCHb IPU CPaBHEHUU KpUBBIX Kammana—
Maiiepa nokazarenu 3- u 5-nerneil OB cocraBunu
31,5 % [95 % AU 23,0-43,2 %] u 10,8 % [95 % AU
5,7-20,5 %], 6,5 % [95 % 1AW 1,0-40,7 %] un 6,5 %
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gusr:ilval :ur:r:sMiovr EC'?G‘ 3-nernsist OB:/3-year OS:
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Puc. 3. Obuias BbbKMBaEMOCTb NaLMEHTOB ¢ HecBeTnoknetoyHbIM [MKP B 3aBucumoctm ot ctatyca ECOG (a) n ctenenu andpdpeHum-
poBku onyxonu no Fuhrman (6). MpumeyaHne: pucyHOK BbINOMHEH aBTOpamMu
Fig. 3. Overall survival in patients with non-clear cell RCC depending on ECOG status (a) and Fuhrman tumor diffraction grade (b).
Note: created by the authors
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rnobuHa (6). MNprmeyaHne: pucyHok

BbIMNOJIHEH aBTOpamMu

Fig. 4. Overall survival in patients with non-clear cell RCC depending on the number of metastases (a) and hemoglobin level (b). Note:
created by the authors
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Puc. 5. O6Las BbKMBaEMOCTb NALMEHTOB C HECBETNOKNeTOuHbIM MKP B 3aBUCMMOCTH OT HanNMyMs MeTacTa3oB B NeYeHb (a) n numda-
Tnyeckune yanol (6). NMpumeyaHne: pucyHoK BbINOIHEH aBTOpaMu

Fig. 5. Overall survival in patients with non-clear cell RCC depending on the presence of liver (a) and lymph node (b) metastases. Note:
created by the authors
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Survival curves for N1ar
Based on Kaplan-Meier estimates
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Puc. 6. ObLias BbPKMBaEMOCTb NALMEHTOB C HECBETNOKINETOYHbIM [TKP B 3aBMCUMOCTM OT YpOBHS LenovHorn docdatassl (a) u 146 (6).
MpuMeyaHne: pucCyHoK BbINOSIHEH aBTOpaMu
Fig. 6. Overall survival in patients with non-clear cell RCC depending on the level of alkaline phosphatase (a) and LDH (b).
Note: created by the authors
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Puc. 7. Obwas BbPk1MBaeMOCTb NauMeHToB ¢ HecBeTnokneTouHbIM [MNKP B 3aBucumMocTtm oT yposHs COD (a) n TpomboLmnToB (6).
MpyMeyaHne: pUCyHOK BbIMOSTHEH aBTopamu
Fig. 7. Overall survival in patients with non-clear cell RCC depending on COE (a) and platelet count (b). Note: created by the authors

Survival curves for MeTacTassKToMUA

Based on Kaplan-Meier
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Puc. 8. ObLuas BbKMBAEMOCTb NALMEHTOB C HECBETIIOKNETO -
HbIM MKP B 3aBUCUMOCTU OT BbIMOMHEHUSI METACTa33KTOMUM.
Mp1MeYaHve: puCyHOK BbINOMHEH aBTOpaMm
Fig. 8. Overall survival in patients with non-clear cell RCC
depending on metastasectomy. Note: created by the authors
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[95 % A 1,040,7 %] coorBercTBerHo (p=0,01), mpu
stom Meanada OB — 22,4 u 12,0 mec.

B 3aBucuMoOCTH OT HAJIWYUS WIH OTCYTCTBHS
METAcTa30B B JUMQaTHYecKue y3IJbl IPU CpaBHE-
HuM KpuBbix Kamnana—Maiiepa nokazarenu 3- u
5-neTHell BeKMBaeMocTH cocTaBuwiu 28,2 % [95 %
J18,9-42,28 %] n 15,1 % [95 % AU 8,1-28,06 %],
25,1 % [95 % AU 15,1-41,7 %] u 2,9 % [95 %
J10,4-18,81 %] coorBerctBenHo (p=0,018), menuna-
Ha OB — 22,7 u 13,9 Mec cOOTBETCTBEHHO.

B 3aBucUMOCTH OT YpOBHSI IIETOYHOM (hocdaraspl
(I1®) mpu cpaBHeHun kpuBbix Kamimana—Maiiepa
nokaszaresnu 3- u 5-j1eTHel BbDKHBaeMocTH npu LD
B HOpPME W MOBBIMIEHNH cocTaBwid 38,5 % [95 %
JU 28,2-52.5 %] u 6,9 % [95 % AU 9,6-30,0 %],
10,0 % [95 % AU 4,0-25,0 %] u 0 % cooTBeT-
ctBeHHO (p<0,0001), menuana OB — 26,4 u 13,9 mec
COOTBETCTBEHHO.

B 3aBucHMMOCTH OT YPOBHS JIaKTATAETUAPOTCHA3BI
(JIAI') mpu cpaBHeHun kpuBbix Kammana—Maiiepa
nokaszareiu 3- U S-netHel BepkuBaemoctd mipu JIJI
B HOpME U mnoBbllleHnu coctaBuiu 35,11 % [95 %
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Ta6nuua 2/Table 2

®dakTopbl NPOrHo3a obLer BbhKMBaeMOCTH 60JbHbIX HeCBeT/oKNeTo4YHbIM MKP

(oaHobakTOpPHbLIVM M MHOTO(aKTOPHbLIN aHanu3)*

Prognostic factors for overall survival of patients with non-clear cell RCC

(univariate and multivariate analysis)*

OtHomeHne puckoB (95 % nOBEpUTENbHBIH HHTEPBAT)/
Hazard rario (95 % confidence interval)

®axrop/Factor
P OnHO(aKTOpHBIH aHaMN3/

Univariate test
Bospacr, net/Age, years

18-44 -
45-59 1,22 (0,57-2,62, p=0,616)
60-74 1,24 (0,61-2,52, p=0,557)
>75 1,43 (0,61-3,35, p=0,412)
Craryc no mkane ECOG/ECOG status
0 _
1 3,07 (0,41-22,97, p=0,274)
2 4,42 (0,60-32,63, p=0,146)
3 12,79 (1,71-95,56, p=0,013)

I'mcronormyeckuit monTumn omyxonu/Histologic subtype of tumor
[Manumsipusnii/Papillary -

1,14 (0,63-2,04, p=0,671)

2,24 (1,45-3,45, p<0,001)

Xpomoobusiit/Chromophobic
CapkomaronaHslit/Sarcomotoid
Crenens muddepenuupokwn/Differentiation grade

Gl _
G2 1,59 (0,55-4,65, p=0,393)
G3 2,82 (1,01-7,86, p=0,048)

Tun meractazos/Type of metastases
Cunxponssre/Synchronous =
Meraxponnsie/Metachronous 0,73 (0,49-1,09, p=0,121)
KommuectBo metactazos/Number of metastases
ComnmrapHslii /Solitary -
1,40 (0,55-3,54, p=0,478)
4,53 (1,89-10,85, p=0,001)

Enunnuneie/Single
MsuoxectBennsre/Multiple
Meracrass! B ieueHb/Liver metastases

Her/Present -

Ectr/Absent 1,87 (1,15-3,05, p=0,012)
Meracrasbl B tuMbarnueckue y3ias/Lymph nodes metastases

Her/Present =

Ectp/Absent 1,62 (1,08-2,42, p=0,019)

I'emorno6un/Hemoglobin 3,68 (2,39-5,66, p<0,001)

ILI®/ALP 2,46 (1,61-3,76, p<0,001)
JIAT/LDH 1,80 (1,19-2,72, p=0,005)
COD/ESR 2,22 (1,44-3,44, p<0,001)

2,92 (1,79-4,76, p<0,001)
2,22 (1,27-3,88, p=0,005)
0,48 (0,25-0,94, p=0,033)

Tpom6ouutsi/Platelets

Meracra3akromust/Metastasectomy

MHorodakTopHbIi aHaIN3/
Multivariate test

1,89 (0,71-5,03, p=0,201)
2,46 (0,97-6,22, p=0,057)
3,17 (1,05-9,60, p=0,041)

1,28 (0,13-12,43, p=0,832)
1,76 (0,18-16,90, p=0,623)
4,20 (0,42-41,94, p=0,222)

1,62 (0,86-3,06, p=0,139)
1,91 (1,13-3,22, p=0,015)

0,46 (0,09-2,42, p=0,360)
0,47 (0,09-2,54, p=0,382)

1,85 (1,00-3,40, p=0,04)

0,66 (0,19-2,31, p=0,514)
1,58 (0,39-6,43, p=0,521)

2,89 (1,27-6,55, p=0,011 )

1,94 (1,08-3,49, p=0,026)
3,13 (1,58-6,23, p=0,001)
1,55 (0,84-2,88, p=0,161)
1,13 (0,60-2,11, p=0,709)
1,43 (0,74-2,75, p=0,283)
0,96 (0,42-2,20, p=0,920)
0,98 (0,47-2,02, p=0,951)
0,48 (0,21-1,12, p=0,089)

Ipumeyanusi: * — MPUBEACHBI TOIBKO (BAKTOPBI, KOTOPBIC MPOJJEMOHCTPHPOBAIIN IPOTHOCTHYECKYIO 3HAYUMOCTh; TaOJIMIA COCTABIICHA aBTOPAMH.

Notes: * — shows only factors that have demonstrated prognostic significance; created by the authors.

JU 25,5-48,4 %] n 12,1 % [95 % AU 6,2-23,7 %],
11,8 % [95 % AW 4,8-29,1 %] n 5,9 % [95 % AN
1,6-22,4 %] cootBerctBerHo (p=0,0048), menuana
OB —24,9 u 13,9 Mec COOTBETCTBEHHO.

B 3aBucumoctu ot ypoBHs COD npu cpaBHEHUH
kpuBbix Kannana—Maiiepa rnokaszarenu 3- u S-neTHen
BBDKHBAEMOCTHU MPU HOPMAJLHBIX U TOBBIIIEHHBIX

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 49-58

noka3zarensix COD cocraunu 48,1 % [95 % AU
33,93-68,11u 19,8 % [95 % 11 9,87-39,8 %], 17,0 %
[95 % AN 10,14-28,7 %] u 5,1 % [95 % AU
1,74-15,1 %] cootBeTcTBeHHO (p=0,00024), Menuana
OB — 30,4 u 13,9 Mec COOTBETCTBEHHO.

B 3aBucuMoCTH OT ypOBHS TPOMOOIIMTOB TTOKa3a-
TeJH 3- ¥ 5-JIeTHEH BEDKUBAEMOCTH ITPH HOPMATTLHBIX,
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MTOBBIIICHHBIX U CHIDKEHHBIX TTOKA3aTeIIIX COCTABUIIH
38,7 % [95 % AU 28,25-52,9 %] u 15,8 % [95 % AU
8,75-28,6 %], 3,8 % [95 % AU 0,56-26,3 %] u 0 %,
21,1 % [95 % AU 8,81-50,3 %] u 0 % cooTBeTCTBEH-
HO (p<0,0001), memuana OB — 25,4, 11,2 u 7,6 mec
COOTBETCTBEHHO.

B 3aBECHMOCTH OT IPOBECHUS METACTA39KTOMUHI
pu cpaBHeHNH KpuBbIX Karutana—Maiiepa nokasare-
71 3- ¥ S5-TIeTHEW BhDKUBACGMOCTH IMPH BBITIOJTHEHUU
WJIM HEBBITIOJIHEHUH JIAaHHOW [IUTOPEyKTHUBHOM OTle-
pamu coctaBunu 25,41 % [95 % AN 17,9-36,0 %]
u 7,92 % [95 % JIN 3,8-16,6 %], 41,67 % [95 % AN
21,3-81,4 %] u 25,0 % [95 % AU 9,4—66,6 %] coot-
BercTBeHHO (p=0,029), npu 3ToM menana OB — 32,8
n 18,4 Mec COOTBETCTBEHHO.

[pu MHOTODaKTOPHOM aHAM3E BO3pacT crapiie 75
net [OP=3,17 (95 % JIN 1,05-9,60], ructonorunueckuit
nontun omyxomm [OP=1,91 (95 % AW 1,13-3,22],
tunn MetactazoB [OP=1,85 (95 % AU 1,00-3,40],
MeTacTtassl B medeHns [OP=2,89 (95 % JIU 1,27-6,55]
u nmumbaruyeckue y3iasl [OP=1,94 (95 % 1AW 1,08—
3,49] u yposenb remoniiobuna [OP=3,13 (95 % AU
1,58-6,23)] ObLIM JOMONHUTENHHBIME (haKTOpaMH,
OKa3bIBAIOIUMHU HE3aBUCHUMOE OTPHUIlATEIbHOE
BiusiHME Ha Tokazarenu OB y marnuentoB ¢ HMIIKP
(Tabm. 2).

Oo6cy:xkaeHue
Hecmotps Ha To, UTO B MocieqHee JecATHIICTHE
Bo3MoxHOCTH JieueHus cBIIKP 3naunTensHo pacuu-
pWIHCH, TaHHBIE 00 A3PPEKTHBHOCTH TAKOTO JICYCHUS
y marnueHToB ¢ HecBlIKP memuoroumncnenusr [10,
11]. B uccnenosannu 11 da3er nzyyanace 3pGexTuB-
HOCTh KOMOWHAIMU Ka003aHTUHUO M HUBOJyMada y
nanuentoB ¢ HMIIKP [12]. B npyrom nccienosanuu,
PAPMET 2, m3y4anach KoMmOnHaIms kab03aHTUHUO +
+ are3oau3ymMad B CpaBHEHHH C KaOO3aHTHHUOOM
B MOHOpEXHUME Y MallMeHTOB C METacTaTH4eCKUM
nanwuispueiM [IKP [13]. Hame uccnenosanue B pe-
AITPHON KIIMHUYECKOH MPAKTHKE TIO3BOJIHIIO BEISIBUTH
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AHHOTauusA

AkTyanbHocTb. MyTaumm B reHax penapaumm JHK no mexaHnamy romonoruyHon pekombuHavumum (Homologous
Recombination Repair, HRR) (BRCA2, ATM, CHEK2, NBN v gp.) o6HapyxuBatotcs y 20—25 % nauneHToB ¢
MeTacTaTM4ecknuM pakom npeacratensHon xenesol (PIMK) n cnyxat ocHoBaHVWeM ANS HasHa4YeHUs Tepanum
PARP-uHrnéutopamm. YyBCTBUTENBHOCTL K 3TUM NpenapaTtam obycrnosneHa AeduumMTom roMonormyHon pe-
komburHauum (Homologous Recombination Deficiency, HRD) B onyxonu. Ponb noBpexaeHuin B HbIX reHax,
nomumo BRCA1/2, B Bo3HuKHOBeHUM HRD g0 cux nop nonHocTbio He BbisicHeHa. Llenb uccnegoBaHus —
OLeHWTb NpucyTcTBUe Aeduumta romonorniyHon pekombuHauum OHK npy PIK ¢ myTaumsmMu B pasHbix
reHax HRR. MaTepunan 1 metopbl. lNapHble 06pa3ubl onyxonesor 1 HopmanbHoi JHK oT 272 nauueHToB ¢
PIMK 6b1nn nccnegosaHel npu nomoty TapretHot NGS-naHenu HiSNP Ultra Panel v1.0 (Nanodigmbio). Ha
OCHOBaHUW NOry4eHHbIX NPpodunen HapyLLUEeHNA KONUAHOCTY Obin onpeaeneH nHaekc HRD, o6beanHsaoLWwmn
3 XapaKTepucTUKN XPOMOCOMHOW HECTABUMBHOCTU: KONMYECTBO NPOTSXKEHHbBIX YHaCTKOB NOTEPU reTepo3nroT-
HocTu (LOH), XxpOMOCOMHbIX pa3pbiBOB MexaAy dhparMeHTamy pa3Hon KOMUAHOCTKM AnuHow 6onee 10 M6 (LST)
1 y4acTKoB annensHoro ancbanaHca B obnactu renomep (TAl). BennunHa nHgekca HRD 6bina conoctaeneHa
B pasHbix kateropusx PIMK npu nomowm kputepus MaHHa—YuTtHu. PesynbTaTthl. B uncno nccnegoBaHHbIX
cnyyaes Bowwnn 58 PIMXK ¢ natoreHHbIMU/NpeanonoXnTernbsHO NaToreHHbIMU MyTaumsMy B XOTS Bbl 0O4HOM
13 34 reHoB HRR 1 214 PIMXK 6e3 mytauuii HRR. MegnaHa nHgekca HRD B rpynnax onyxonemn ¢ MyTauusmm
BRCA2, ATM, CHEK2, ppyrumun mytaumamm HRR n 6e3 myTtaumin HRR coctasuna 41,0, 22,5, 7,5, 14,0 n
9,0 cooTBeTcTBEHHO. B BRCA2-accouumpoBaHHbIx onyxonsx nHaekc HRD 6bin 4OCTOBEPHO BbiLe, YEM BO
BCEX nepeydncneHHbix kateropusx PIMX (p<0,01 ans Bcex cpaBHeHWUit), Kpome criyqaes ¢ Mmytauusmm ATM,
ONS KOTOPbIX OTNNYME He JOCTUMIO (POPMarnbHOro ypoBHS 3HadmmocTn (p=0,051). fedunumt romonorniHomn
pekoMOuHaLuun, onpeaeneHHbIv kak nHaekc HRD=25, Habntopancs B 19/58 (32,8 %) PIMX ¢ mytaumsmm HRR
n B 40/214 (18,7 %) onyxonsx 6e3 mytaumin HRR (p=0.03). B onyxonsx 6e3 mytaunii HRR nHgekc HRD 6bin
3HAYUTENBLHO BbILLE MPW HanM4Mn comatndecknx mytaumn TP53 (p<0,0001). 3akntoueHue. B otnnune ot
PIMX ¢ mytauusimm BRCA2, 6onbLUMHCTBO onyxornen ¢ myTtauusimu B reHax CHEK2, NBN, BLM, FANCM,
BRCA1 He xapaKTepu3yoTcs BbIpaXXeHHbIM AeULUTOM rOMONOrMYHON pekoMbuHaumn. B cnyvae nospex-
aexnn reHa ATM npumepHo nonosuHa PIMXK umeet Boicokun nHgekc HRD. OnpegeneHune nHgekca HRD
NO3BONSIET BbIABUTb 3Ha4YMTENBLHOE Yncno (5—19 %, B 3aBMCUMOCTM OT BbIGPaHHOrO MOPOroBOro 3HaYEHUs)
onyxonew ¢ HRD cpeaun PIMXK, He copepxalumx mytaumn B reHax HRR.

KnioyeBble crnoBa: pak npeacraTenbHoM xenesbl, A4eULUUT FOMONOrMYHON PEKOMOUHAaL MU, XPOMOCOMHas
HecTabunbHocTb, MHAekc HRD, MyTauumm B reHax romornoru4yHou pekomouHauumn, PARP-uHrmourops!.

#=7 WeBneBa Arnas NeHHagueBHa, aglayai@inbox.ru
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Abstract

Background. Mutations in homologous recombination repair (HRR) genes (BRCA2, ATM, CHEK2, NBN, etc.)
are found in 20-25 % of patients with metastatic prostate cancer (PC) and are an indication for prescription
of PARP inhibitors. Sensitivity to these drugs results from homologous recombination deficiency (HRD) in
the tumor. It is currently not fully elucidated which HRR genes besides BRCA1/2 cause HRD. The aim of
the study was to evaluate the presence of homologous recombination deficiency in PC associated with
mutations in different HRR genes. Material and Methods. Paired tumor and normal DNA samples from
272 PC patients were examined using the HiSNP Ultra Panel v1.0 NGS panel (Nanodigmbio). Tumor copy
number variation profiles were used to obtain the HRD score, which was determined as the unweighted sum
of three characteristics: the number of chromosomal regions with loss of heterozygosity (LOH), large scale
state transitions (LST), and telomeric allelic imbalances (TAIl). HRD scores in different PC categories were
compared using the Mann—-Whitney test. Results. The studied case series included 58 PCs with pathogenic/
likely pathogenic mutations in at least one of 34 HRR genes, and 214 PCs without HRR mutations. The median
HRD scores in the groups with BRCA2, ATM, CHEK2, other HRR mutations and without HRR mutations
were 41, 22.5,7.5,7.5, 14 and 9, respectively. The HRD score was significantly higher in BRCA2-associated
tumors than in other PC categories (p<0.01 for all comparisons), except in cases with ATM mutations, where
the difference did not reach formal significance (p=0.051). Homologous recombination deficiency, defined
as HRD score 225, was observed in 19/58 (32.8 %) PCs with HRR mutations and 40/214 (18.7 %) tumors
without HRR mutations (p=0.03). In tumors without HRR mutations, the HRD score was significantly higher
in the presence of somatic TP53 mutations (p<0.0001). Conclusion. In contrast to BRCAZ2-associated PCs,
most tumors with mutations in the CHEK2, NBN, BLM, FANCM, BRCA1 genes are not characterized by
homologous recombination deficiency. In the case of ATM gene lesions, approximately half of PCs have a
high HRD score. Testing for HRD score allows identification of a significant proportion (5—19 %, depending
on the threshold chosen) of tumors with HRD among PCs that do not contain mutations in HRR genes.

Key words: prostate cancer, homologous recombination deficiency, chromosomal instability, HRD score,

mutations in homologous recombination genes, PARP inhibitors.

Beenenue

Pax npencrarensHoit xkenessl (PIDK) sBusercs
BTOPBIM T10 YaCTOTE 3JI0KaY€CTBEHHBIM HOBOOOPa30-
BaHUEM y MY)XYMH. B oTiingne oT JIOKanu30BaHHBIX
(hopm, nmeronux rpakrudecku 100 % 5-1eTHIO BbI-
KUBAEMOCTh, METaCTATHUECKUH TOPMOHOPE3UCTEHT-
werii PIDK (mrpPIDK) moxo mommaercs Tepanuu u
XapaKkTepu3yeTcsl HeOIaronpUsATHBIM TPOTHO30M [ 1].
BaxxHbIM 11arom /st IOMCKa HOBBIX BO3MOXKHOCTEH
tepanuu PIDK crano yctaHoBneHne BEICOKOM 4aCTOThI
HapyuieHu# B reHax penapauuu JJHK, B wactHOCTH
romosioruunoi pexombunanuu JJHK (homologous
recombination repair, HRR), npu nannom tume omy-
xoneil. 1o 20-25 % meracTaTn4ecKux KapLHOM IIpO-
CTaThI COZIEPIKAT HACIIEICTBEHHBIE MITH COMAaTHIECKHUE
myTtaruu B renax HRR. Jleburnut pernaparuu mo me-
XaHU3MY roMoJIorHYHOM pekomOunaiu (homologous
recombination repair deficiency, HRD) nenaer omyxo-
JeBble KieTkH ys3BuMbIMU K JIHK-noBpexnarommm
BO3/IEHCTBUSIM 1 aCCOIIMUPOBAH C YyBCTBUTEILHOCTHIO
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K IIPOM3BO/THBIM IIJIATUHBI M MHTHOUTOpaMm nosu(A d-
puboza)-nonumepassl (PARP-unrubuTOpam).
B 2020 r. PARP-uarn6urops! onamnapuo u pykanapuo
OBUTH 0700peHBI K MpuMeHeHuto st MrpPILK ¢ my-
TanusaMu B reHax penapanuu JHK; B mampaeiimem
onoOpeHHe oIy HIIH TaKKe KOMOMHALMK oJlanapuoa,
pykamapuba u Hupanapuba ¢ aHTHAHAPOTEHHBIMU
TpernapaTaMy BTOPOTO ITOKOJICHUS [2].

HecmoTpst Ha 3TH MHOTOOOETIAIOIINE PE3YIIBTATHI,
pAl BOIPOCOB OTHOCUTENBHO F'€HETHYECKON qua-
THOCTUKH W OTOOpa MaIeHToB Ha Tepanuio PARP-
uarnouropamu npu PIDK ocraercs oTkpeiThiM. K
npuMepy, au3aitH nccnenoBannii PARP-uarn6uropos
npu PIDK npenycmarpuBan TecTupoBaHHE OrpaHU-
YEHHOTO YKCJ1a TeHOB TOMOJIOTHYHON PEKOMOMHAIIMN
(ATM, BRCAI, BRCA2, BARDI, BRIPI, CDKI2,
CHEK?2, FANCA, NBN, PALB2, RAD51, RAD51B,
RADS5IC, RAD51D, RAD54L). O4eBUIHO, UTO TIOUCK
OTJENBHBIX MyTallMi MOXKET «YIyCKaTb» OIYXOJIU C
(enomenom HRD, BbI3BaHHBIM MOBPEKICHUAMU HE
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JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

BKJIFOUEHHBIX B MIAHEJIU JIOKYCOB UJIM UHBIMU, HAIIPU-
Mep SIUTEHETHYECKUMU, TIPUIHHAMH.

Bornee yHuBepcanbHBIM MO CPaBHEHHIO C ITOHC-
KOM OTACIBHBIX MyTalui crocoOOM IpecKa3aHus
yyBcTBUTENBbHOCTH K JIHK-1oBpeskaaromeii Tepanuun
MOXKET CIYXHUTh aHaIu3 (YHKIMOHAIBHBIX TTOCIE/I-
ctBuil medwurura penapanun JHK. Ha mpumepe
BRCA1/2-accounupoBaHHBIX OIyXoJel Moka3aHo,
YTO OTCYTCTBUE 3(P(PEKTUBHON KOPPEKIMH JBYHH-
TeBbIX pa3pbiBoB JHK B renome mpuBogut x mo-
BBIIIICHHOW XPOMOCOMHOHN HECTaOMIHLHOCTH 3a CUET
aKTUBAIMK aJIbTePHATUBHBIX, MEHEE TOYHBIX MyTeH
penapanuu, ¥ NOSIBICHUIO CIIeU(PUUECKUX POpHIIeh
CTPYKTYPHBIX U OJHOHYKJICOTHIHBIX MyTaruil. s
BRCA1/2-3aBUCUMBIX KapIIMHOM XapaKTEePHBI MPH-
CYTCTBHE TPOQMII OTHOHYKICOTHIHBIX 3aMeH 3-TO
tuna (COSMIC mutational signature 3), ocoboro
MaTTepHa MOTEPh FETEPO3UTOTHOCTH, MOBBIIIEHHOE
YHCIIO JICJISINH C TOMOJIOTUIHBIMH (pIIAaHKUPYFOTITUMHI
oOmactsimMu, ipeodiaanue AeNneruil HaJa HHCepIus-
MU, TIOBBIIIEHHAs YacTOTa JIeJIeHuil pazMepom OoJiee
10 m.o. u ap. [3—5] Haubosee HanexxHast upeHTUDU-
KaIlus TOCIIeACTBUH 1e(hUIITa TOMOIOTHYHON PEKOM-
OMHAIINY TOCTUTAETCS C TOMOIIBIO TOJTHOTE€HOMHOTO
WM TTOJTHOSK30MHOTO CEKBEHUPOBAHUSA, OHAKO ITH
METO/BI HEJIOCTYITHBI /111 pyTHHHOTO PAaKTHYECKOTO
HCTIOJTh30BAHUS.

ITpuemnemoil anbTepHATUBOM MOXKET BBICTYMAaTh
aHaJIM3 OTJEJBHBIX IMTOKa3arejeil TeHOMHOW HecTa-
ounpHOCTH M npuzHakoB HRD Ha ocHoBe Taprer-
Hbix naneneit st NGS. B 2016 1. Obut ipeuioskeH
T.H. maaekc HRD (HRD score), o0bequnsrommii 3
XapaKTePUCTUKU XPOMOCOMHON HECTaOWIBHOCTH:
KOJIMUECTBO YYaCTKOB [TOTEPU FeTEPO3UTOTHOCTH pas-
Mepom Oonee 15 M6 (genomic LOH), xpoMoCOMHBIX
Pa3pbIBOB Mexy (hparMeHTaMu ¢ pa3HOU KOIUIHO-
CTBIO TIPOTSHKEHHOCTRIO Oostee 10 MO (large-scale state
transitions, LST) 1 yuacTkoB asensHoro qucbananca
B obmactu Tesomep (telomeric allelic imbalance, TAI)
[6]. DTOT MoKa3aTenb UMEET NPEAUKTUBHOE 3HAUCHUE
111 PARP-MHTHONTOPOB M ITpenapaToB TUTATHHEI TIPH
pake mosouHoii sxene3s! (PMK) u paxe stmunuka (P5)
[6—11]. JuarnocTudeckas ¥ IpeAUKTUBHAS POJIb 3TUX
xapakrepuctuk npu PIDK menee usydyena. Heussecr-
HO Takxke, kakue noporopbie 3HaueHuss HRD score
MW aHAJIOTHYHBIX ITOoKa3aTenen 3HaunMbl 11 PITK:
HMEIOTCS CBEIGHHS O TOM, YTO B Cllyyae MyTaluil
BRCA1/2 npu PITK ypoBeHb XpOMOCOMHOH HecTa-
OMJIPHOCTY B T1eJIOM HIDKe, 4eM pu BRCA-3aBUCHMOM
PMX wmm PA [12, 13].

Lesn uccienoBanust — nuzydenue heHoMeHa Jie-
¢unura romonornuHoi pekomounauuu npu PITK c
oMoIIbI0 onpesienenus naaekca HRD, a Taxoke comno-
CTaBJIEHUE ATOTO MHJIEKCA y TTAIIMEHTOB C My TaIlHsIMH
B pa3Hbix reHax HRR.

MarepuaJj 1 MeTOIbI
MarepruasoM AJjisi UCCIEAOBAHUS MOCITYKUIN
OTIYXOJIU TpeACTaTeIbHON KeJe3bl OT MalleHTOB,

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 59-69

MPOIIEANINX MOJEKYISIPHO-TEHEeTHYECKOEe TECTH-
poBanue B HMMUI] onkonoruu um. H.H. Ilerposa B
2022-24 rT., C U3BECTHBIM CTAaTyCOM MYTAIHil B TeHAX
HRR. B unciio uccnenoBaHHbIX CIy4YaeB BOLLIA FPpya
u3 58 PIDK ¢ maToreHHBIMH/TIPEANON0KUTENBHO Ma-
TOTEHHBIMHU MYTAIMSIMU B XOTsI ObI OZTHOM 13 34 TEHOB
HRR (tab6n. 1) u rpynma u3 214 PIDK 6e3 myTarmid.
Craryc 3aneiictBoBanHbix B HRR renos (BRCAI,
BRCA2, ATM, PALB2, BARDI, RAD51, RADS5I1B,
RADS51C,RADS51D,RAD54L, CDK12, BRIP1, CHEK?2,
FANCA, NBN, ATR, BLM, CHEK I, FANCC, FANCD2,
FANCE, FANCF, FANCG, FANCI, FANCL, FANCM,
MREI1, PPP2R2A, RAD50, RAD52, RBBPS, RPAI,
SLX4, XRCC2, TP53) Obu1 ompe/ieneH Py TOMOIIN
TapreTHOTO BEICOKOTIPOU3BOANTEIHHOTO CEKBEHUPOBA-
HusI ¢ ucrojib3oBanueM nanesin HRR35 (Nanodigmbio,
KHP). Ouenka npoduieil HapyleHnid KONUHHOCTH B
ucciIeayeMoi BIOOpKE ObLIa OCYIIECTBIICHA B PE3Yiib-
tare TapreTHoro NGS-ananmza ¢ npMeHEHUEM MaHeIu
HiSNP Ultra Panel v1.0 (Nanodigmbio, KHP). ITanens
3ou710B HISNP no3Bosisier npoaHanu3upoBaTh cTaryc
oosee 52 000 yacThIX OJHOHYKJICOTHUIHBIX MOJIHUMOP-
¢u3moB (SNP) ¢ marom okono S0Kb u mogxoauT st
OTIpeNIeNIeHNs ToKa3aress Ae(uinTa TOMOIOTHIHOM
pexombOunanuun HRD score (ungexc HRD). Mare-
puanom 1t NGS-aHanusa ciryKuiu napHbie 00pasisl
JHK, BbII€IEHHBIC U3 TEHKOIIUTOB KPOBU U APXUBHBIX
OITyXOJIEBBIX 00pasIoB, coaepkammux He meHee 10 %
onyxosieBbix kieTtok. Beigenenune JJHK u3 cpe3oB ap-
XMBHOTO TUCTOJIOTHYECKOTO OITyXOJIEBOTO MaTepHaja
BBINOJIHSJIOCH ¢ pUMeHeHneM HabOopa ExtractDNA
FFPE (EBporen, Poccus).

st mpobononrorosku JJHK-6nbaunorek mist cex-
BEHHUPOBaHUS IPUMEHsIICS Habop peakTrBoB NadPrep
EZ DNA Library Preparation Kit (Nanodigmbio,
KHP). Konuenrpamus 1 kauecTBO MOJTyYEHHBIX
JAHK-6ubnmoTek oneHUBaINCh Ha (IyOpUMETpe
Qubit (Thermo Fisher Scientific) u Ha ¢parmeHTHOM
ananuzatope Fragment Analyzer 5200 (Agilent).
JIHK-0ubmuoteku ¢ koHleHTpanuei He Mmeree 500 Hr
cMemuBaiu s oboramenus mo 12 mryk. O6o-
raneHue ¢ TapreTHBIMHU 30HIaMHU BBITONHSIIOCH C
npuMeHeHneM Habopa peaktnBoB NadPrep Hybrid
Capture Reagents (Nanodigmbio, KHP) o npotokosy
npousBoauTesst. st HupKysipu3anny OMOIMOTEK uc-
nose3oBasicst Habop NadPrep Universal Circularization
Kit (Nanodigmbio, KHP). CexBennpoBaHue TOTOBBIX
JIHK-6106n1oTeK BBIMONHSIIOCH B PEKHUME MapHBIX
npouTeHui mo 150 MUKIOB B KaXKIyI0 CTOPOHY Ha
ob6opynoBanur DNBSEQ-50 (MGltech, KHP).

[lepBuunast OuonHpopMaTHUecKas oOpaboTKa
JTAHHBIX CEKBEHUPOBAHMS COCTOSIIA U3 CTAHJAPTHBIX
atanoB: reHepanun daitnoB FASTQ, onenku kauecTsa
Y BBIPaBHUBAHHUS [IOTYYEHHBIX ITOCIIEI0BATEIbHOCTEH
Ha pedepeHcHbIil reHoM denoBeka hgl9 ¢ moMorbro
nncrpymenta BWA. Ananus comarnueckux Hapyiiie-
HUI KONUHUHOCTH U MOCTPOEHUE COOTBETCTBYOLIUX
rpaguxoB (CNV plots) ObUIH BBIIOIHEHBI C TOMOIIBIO
nHrerpupoBanHoro B naker GATK mHcTpymeHTa
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Ta6nuua 1/Table 1

XapakTepucTtuka nccnegoBaHHou rpynnbsi PIK
Characteristics of the studied prostate cancer sample

TTapametpsl/Parameters

Menuana Bo3pacTa Ha MOMEHT JIMarHo3a (BO3pacTHOM AMANa3oH), JeT/

Median age (age range), years
Pasmep omyxoiu (T)/Tumor size (T)
TI
T2
T3
T4
nd

Bri6opka PTIK/PC sample (n=272)
65 (42-85)

7(2,6 %)
52 (19,1 %)
65 (23,9 %)
36 (13,2 %)
112 (41,2 %)

Bosneuennocts mumdoysnos (N)/Lymph node involvement (N)

NO
N1
nd

73 (26,8 %)
77 (28,3 %)
122 (44,9 %)

Ortnanennsie Metactassl (M)/Distant metastasis (M)

MO
Ml
nd
Cranus/Stage
1
2
3
4
Her nanubeix/No data
Wunexc I'mucona/Gleason score
<8
>8
nd

55 (20,2 %)
97 (35,7 %)
120 (44,1 %)

6 (2.2 %)

24 (8,8 %)

11 (4,0 %)
109 (40,1 %)
122 (44.9 %)

162 (59,6 %)
81 (29,8 %)
29 (10,7 %)

[MpucyrcrBue myranuii B renax HRR/Mutations in HRR genes

Ja/Yes
Het/No

58 (21,3 %)*
214 (78,7 %)

IMpumevanns: * — primodast myrauun BRCA2 (n=9), ATM (n=12), CHEK?2 (n=8), NBN (n=4), CDK12 (n=4), FANCM (n=3), BRCAI (n=3), BLM
(n=3), MRE11 (n=2), couetranne mytauniit ATM n BRCA2 (n=1), ATM u BRCAI (n=1), CHEK2 n ATM (n=1), o oxHomy ciry4aro ¢ mytarusmu ATR,
BARDI, BRIP1, FANCA, FANCG, RAD54L, XRCC2; Tabnuia cocTaBjeHa aBTOPaMH.

Notes: * Including mutations in BRCA2 (n=9), ATM (n=12), CHEK?2 (n=8), NBN (n=4), CDK12 (n=4), FANCM (n=3), BRCAI (n=3), BLM (n=3),
MRE1I (n=2), mutations in ATM and BRCA2 (n=1), ATM and BRCAI (n=1), CHEK2 and ATM (n=1), and single mutations in ATR, BARD1, BRIP],

FANCA, FANCG, RAD54L, XRCC2; created by the authors.

ACNV [14]. Uanexc HRD paccuntsiBaics kak cymma
noka3zareneit LOH, TAI u LST [6].

Cpasuenue BenmnmauHb! nHACKCa HRD B pa3zHbIX Ka-
teropusix PIIK BBIOTHSIIOCH ¢ TOMOIIBIO KPUTEPHS
Manna—Yurtnau. Pacnpenenenme KIIMHUYECKUX Xapak-
TEPUCTUK B IPyNIax OOIBHBIX C BRICOKHM M HU3KUM
HRD score ¢ ocy1iecTBIIsUIOCh C MCTHOJb30BAHUEM
TOYHOTO KpuTepust duiepa.

Pe3yabrarnl

Hnoexc HRD npu PIDK

¢ mymayuamu ¢ zenax HRR

WNunexc HRD 0bu1 mpoananu3upoBaH 1Mo OTAeIb-
HOCTH B TpyNIax OMyXoJeil ¢ MyTalusM{ B T€HaX
BRCA2, ATM, CHEK2, NBN, BRCAIl n CDKI2 n
cpenu octanbHbiXx PIDK ¢ equHUYHBIMU MyTanusaMu
B pasHbIX reHax — yuacTHHKax cucteMbl HRR. B 9
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ciyvasx ¢ myrarusiMu BRCA2 (6 HaceICTBEHHBIX U
3 comarnueckux MyTaiun) (puc. 1) MmennaHa nHIEKCa
coctaBuna 41, u B 8 u3 9 cirygaeB oH OBLT BBIIIE 25.
N3 6 PIDK ¢ repMuHaIbHBIMU MyTallUAMA 5 UMETH
notepio rerepozurornoctu (Loss Of Heterozygosity,
LOH) BRCA?2 B omyxomnu, BennuuHa nHaekca HRD B
HMX cocTaBuia 25, 38, 40, 42, 105.

B 12 PIIXK ¢ myranusamu ATM (8 comaTnuecknx
MyTalui, 2 HACIEACTBEHHBIC C MOTEpEil reTepo3u-
TOTHOCTH B OIyXOJH M 2 Ciydyasl C COUYeTaHHEeM Ha-
CJIEZICTBEHHON ¥ COMaTHYECKOTO BAPHAHTOB) Me/InaHa
HRD score (22,5) okazanacp Huxe, ueM B BRCA2-
ACCOITMUPOBAHHBIX OIMTYyXOJISX, C TOTPAHUYHBIM YPOB-
HeM foctoBepHoctH (p=0,051, Mann—Whitney).

B rpynne u3 8 onyxomneit ¢ myranusimu CHEK?2
(7 HacenCTBEHHBIX MyTallWi, BKItoUas 3 ciydas
MOTEPH TeTePO3UTOTHOCTH B OIMYXONH, U 1 comaru-
yeckas) nnaexkc HRD raxoke Obut Hinke, uem B PITK
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¢ myrtanusimu BRCA2 (mequana — 7,5, p=0,006) nin
ATM (p=0,041).

B ocraBmmxcsa 29 ciaydasx ¢ MOBPEKICHUIMHU
pa3nuusbix TeHoB cucteMbl HRR meamana mnaekca
HRD cocraBuna 14, 4to ObUI0 3HAUMMO HHUXKE, YEM B
npucyTtctBun Mytanuit BRCA2 (p=0,004). [Ipu sTom
B 4 omyXousax ¢ mytanusiMu NBN (2 HacIeICTBEHHBIC
myraiun 6e3 LOH u 2 comarnueckue) unnexc HRD
paBusuics 0, 3, 9, 46; a B Tpex PIDK ¢ myranusamun
BRCAI (2 repmunanbubix 6e3 LOH 1 oHO coueranme
HACJIEJICTBEHHOTO ¥ COMAaTWYeCKOrO BapHaHTa) — 5,
6 u 20.

B ananu3 Obutn Britouensl 4 PIDK ¢ comatuue-
ckumu BapuantamMu CDK /2, B IBYX U3 HUX B OITyXOJIH
MPUCYTCTBOBAJIU ABOMHBIE MyTauuu. [[pumeyarensHo,
YTO B 00EMX KapIMHOMAaX C JIBOMHBIMH MYTaIlUSIMHU
HaOIIo/1aJICsl BLICOKUH YPOBEHb XPOMOCOMHOM He-
crabunsHOCcTH (HRD score 39 u 48), B To BpeMs Kak
B PIDK ¢ enuanmunbiMu mytanusmu CDK 12 — Gonee
am3kuit (HRD score 8 n 21).

Hnoexc HRD npu PIIZK

0e3 mymayuii ¢ cenax HRR

Cpenu 214 PITK 6e3 BBIIBICHHBIX TIOBPEKICHII
B renax HRR manexc HRD 0b11 Cy1iecTBEHHO HUXKE
(menuana 9), uem B BRCA2-accolMMpOBaHHBIX Kap-
nraomax (p=0,0003), He oTIaMYaNCs OT TPYNIIBI C
OTZEJIbHBIMU MEHEE YaCThIMU MYTALUSIMH B Pa3HbIX
regax HRR (n=29) (p=0,448) u Ob11 HECKOIBKO HUXKE,
4yeM B onyxolisix ¢ mytanusmu ATM (p=0,05).

[TomuMmo Hampsimyro 3aneiictBoBaHHbIX B HRR
JIOKYCOB, BO BCEX OITyXOJISIX ObUIN MPOTECTHUPOBAHBI
MyTanuu B reae 1P53. CpaBHEHHE KapIIMHOM C CO-
MaTn4eckuMu Bapuantamu 7P53 (n=35) u 0e3 HuUX

(n=179) mpoaeMOHCTPHUPOBATIO ACCOITUAITUIO MEXKTY
crarycoMm 7P53 u uagexkcom HRD. DtoT nokasarens
OB 3HAYUTENHHO BBIIIC MPU HAJIMYUHM MyTaluui
TP53 (mequana HRD score — 28 u 8 cOOTBETCTBEH-
HO, p<0,00001). JlanHas 3aKOHOMEpPHOCTH HE Ha-
omonanack npu aHannze HRR-mo3uTuBHbBIX citydaes
(p=0,441) (puc. 2).
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Puc. 1. Pacnpegenenne nHaekca HRD B PIK ¢ myTaumnamu B
reHax BRCA2, ATM, CHEK2, gpyrux reHax HRR (Other HRR
MUT) un B onyxonsx 6e3 BbisiBneHHbIx MyTauuii HRR (HRR WT).
[opn3oHTanNbHbIMU NIMHUSIMKU OTMEYEHbI NMOPOroBble 3HAYEHNA
nHaekca HRD: npegnaraemoe B gaHHow pabote (25) n «Tpagu-
LyoHHoe» (42). lNMprmeyaHne: pUCyHOK BbIMONHEH aBTopamm
Fig. 1. Distribution of HRD index in BCR with mutations in
BRCA2, ATM, CHEK2, other HRR genes (Other HRR MUT) and
in tumours without identified HRR mutations (HRR WT). Horizon-
tal lines indicate HRD index thresholds: proposed in this paper
(25) and “traditional” (42). Note: created by the authors

120 - 120 -
p =0
: L I 1
°
100 - p < 0,00001 100 |-
) 1
80— 80—
°
g e |
Qo ° ° ]
? i 3
2ol 5 2 el
£ £ -
' ' - - ' o
40 40 ofpe
B 00 L P °
_____________ °
20~ 20~ 'y
o
’#u. # 88
[ oe i .'“oo. 3
ol ——opo— ol ©00OE000 !
TP53 WT TP53 MUT TP53 WT TP53 MUT

Puc. 2. Accounaumsa mexay nigekcom HRD un npucytctBMeM comatmyecknx mytauuin TP53: A — B onyxonsx 6e3 mytaumin HRR;
B — B onyxonsix ¢ mytaumammn HRR. FopusoHTanbHbIMU IMHUSIMU OTMEYeHbI MOporoBble 3HaveHns nHaekca HRD: npeanaraemoe B
AaHHoW paboTe (25) n «TpaguumoHHoey (42). MpumeyaHue: pucyHOK BbIMOMHEH aBTOpaMm
Fig. 2. Association between HRD index and the presence of somatic TP53 mutations. A — in tumours without HRR mutations;
B — in tumours with HRR mutations. Horizontal lines indicate HRD index thresholds: proposed in this study (25) and “traditional” (42).
Note: created by the authors
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Buvioop nopozosozo 3nauenusn unoexca HRD

0115 onpeoenenusn Hanuyua oepuyuma

2omonozuunoil pexomounayuu npu PIZK

Buannensnas nnakrusanus rena BRCA2 — knac-
CUYECKHUH IpUMEP FeHETUYECKUX HAPYILIEHUH, IPUBO-
JSIIIAX K Je(QUIUTY TOMOJIOTUYHON PEKOMOMHAIINY.
OObmenpuHsATOE MOporoBoe 3Ha4eHne nHaekca HRD
IJIs. AUArHOCTUKHU Ae(HuIuTa TOMOIOTHYHOHN pe-
KoMOuHaImH (42) ObLIO pacCUMTaHO NPH aHAIU3E
BRCA1/2-n103UTHBHBIX KapUMHOM sSIMYHHKA: 95 %
TaKUX OIyXoJiel uMenu uuaekc >42 [6]. 1ns onpene-
Jienusi moporosoro 3Hadenus: mpu PITDK mbl npume-
HWIA aHAJIOTUYHBIN MOIXO0/I, TO €CTh MCIOIb30BaJIH
BRCAZ2-103UTHBHBIE OITYXOJIH B KAUECTBE «ITAJIOHA.
[Ipaktuuecku Bce PIDK ¢ myraumsmu BRCA2 (8/9,
89 %), 3a HUCKITIOYEHNEM OJTHOTO ciydasi 6e3 moTepu
rerepo3uroTHoCcTH, uMenn HRD score >25. Jta Benu-
YyiHa OblJIa MPUHATA B Ka4€CTBE aJIbTEPHATUBHOIO 110~
POrOBOTO 3HAYEHHMS AJIs pa3rpaHUICHUsI IPUCYTCTBHS/
orcyrcTBust HRD. I1pu ucnonb3oBanuu 3Toro nopora
JIOJISI CITy9aeB € MPeAToaraeéMbIM Ae(pUITITOM TOMO-
JIOTUYHOM pexomOuHaiuu coctasmia 19/58 (32,8 %)
npu PIDK ¢ mo6eiMu myTtanmsmu HRR (Bkimrouas
BRCA2, ATM, CHEK2 w Gonee peakue MyTanun) u
40/214 (18,7 %) B omyxomsax 6e3 mytaruii (p=0,03).
ITomumo BRCA2-acconMupoBaHHBIX OITyXOJIEH, CpeIn
PITXK ¢ myrarusmu HRR uanexc HRD >25 natmonai-
cst ipu myTanusax ATM (n=6), CDK12 (n=2), FANCA
(n=1), FANCM (n=1), NBN (n=1).

Ananu3z accoyuayuii mexicoy

dehuyumom 20mMon02UUHON peKOMOUHayUU

U KATUHUYeCKUMU RAPDAMEMPAMU

WNunexc HRD Brime 25 acconumpoBancs C BbI-
cokuM (>8) mHAeKcOoM [NHcoHa, BOBICUEHHOCTHIO

peruoHanpHbIX duMpoy3nos (N1), nepBudHO-
MeTacTaTu4ecKkuM 3abosieBanueM (M1) u He ObuI
CBSI3aH C BO3PACTOM MALMEHTOB MJIM Pa3MEPOM Iep-
BUYHOH oIryxon# (Tadm. 2).

Oo6cy:xnenue

Kpurepuem 11 0T00pa MalMeHToB Ha JICUCHHUE
PARP-uHTHOUTOpPAMH B KIWHUYECKON MpaKTHUKE
ABJISICTCA UACHTU(UKALMUS HACIEICTBEHHBIX MIIN
coMarndyeckux noppexjaenuid B rerax HRR. Ha-
npuMep, penapar ojganapud MoxkeT ObITh Ha3HAYECH
Ipy HAJIMYUU MyTaluu B 100oM u3 14 Bomreammx
B NIEPBOHAYAIbHOE KIMHUYECKOE UCIBITAHUE T€HOB
HRR. Bmecte ¢ Tem, Bce Oobllie KIMHHYCCKUX U
SKCMEPUMEHTANBHBIX JaHHBIX CBHUJIETEIBCTBYIOT O
pasHoOM BKJaje 3THX reHoB B (opmupoBanue HRD
1 5QGEeKTUBHOCTh Tepanuu. Tak, B UCCICIOBAHUH
onarapr0a OueBUIHBIN MO3UTUBHBIN Y deKT HadI0-
nancst y 60nbpHbIX ¢ MyTaiusiMu BRCA1/2, a B mpucyT-
CTBHH NMOBpexAeHUN ATM 1mu APYrux TeHOB OH ObLT
MHUHHUMAaJIbHBIM WU OTcyTcTBOBaM [15]. U3yueHue
MPOIIECCOB MyTareHe3a NMpHW MHAKTHUBALMU Pa3HBIX
yuacTHUKOB cucteMbl HRR 1mokazaino, 4To «BBIKIIO-
yenue» BRCAI1/2, RADS5 1, XRCC2, PALB2 npusoaut
K (hopMHPOBaHHIO XapaKTepHbIX i Aeduiura pe-
naparuu JJHK MyTanuoHHBIX ipoduiieit u CBA3aHO ¢
YyBCTBUTENILHOCTHIO KJIETOK K ITperaparaM IIaTHHAbI,
PARP-unrn6éuropam, aHTpauukinHaM, HHTHOUTO-
pam Toronzomepassl 11 u 1. B To xe Bpemst ATM-/- u
CHEK2-/- KJIeTOUHbIC TUHAN HE OBLTH TyBCTBUTETHHEI
K BBIIICTIEPEUHCICHHBIM TPYIIIIaM TpenapaToB U He
umenu xapakrepHsix 1t HRD renoMHbIx ipoduieit
[16]. B HenaBHO OmyOIMKOBAaHHOM METaaHaln3e ObLT
CIIeJIaH BBIBOJ, 4TO IpuMeHeHne PARP-mHrnouTopoB
nenaecoodpazHo npu mytanusax BRCAI1/2, PALB2,

Ta6nuua 2/Table 2

AHanus accouunaumi mexay AeMUUTOM FOMOJNIOrMYHOW PEKOMOMHALUN U KNUHUYECKUMU NapaMeTpaMm
Associations between homologous recombination deficiency and clinical parameters

[Mapamerpsl/Parameteres AT LD SR HI}-IIJII:SCSIC{OI?? >22255/ .3H.aqHMOCTB OTHHqHI?I’ v/
HRD score <25 (n=213) (n=59) - Significance of comparison, p
Menuana BO3pacTa (Bo3pacTHOIf Anana3ox), aet/ 65 (42-85) 65 (47-75) 0.796
Median age (age range), years
Pasmep onyxonu (T)/Tumor size (T)
T1-2 43 (38,4 %) 16 (33,3 %) 0.595
T34 69 (61,6 %) 32 (66,7 %) ’
Bogneuennocts mumdoysnos (N)/Lymph node involvement (N)
NO 62 (58,5 %) 11 (25,0 %) 0.0003
N1 44 (41,5 %) 33 (75,0 %)
Otnanennsie Metactasbl (M)/Distant metastasis (M)
MO 44 (41,9 %) 11 (23,4 %) 0.030
M1 61 (58,1 %) 36 (76,6 %) ’
Nunexc [mucona/Gleason score
<8 146 (75,7 %) 15 (30,6 %) 0.0001
>8 47 (24,4 %) 34 (69,4 %) ’

Hpnmeqam/le: TabJIMIa COCTaBIICHA aBTOpaMH.

Note: created by the authors.
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CDKI12 n ne >pQPEeKTUBHO NPU FeHETHUYECKHUX JIe-
tdexrax ATM wiu CHEK?2 [17]. Ilo coBokymHOCTH
MMEIOIIMXCS JAHHBIX MOYKHO BBIIECJIUTh I'€HbI C I10-
3utuBHOU (BRCA1/2, PALB2, RADS51, RAD54L) unn
MPEINOI0KUTEILHO MEHbILEH/HEraTUBHON Tpeau-
KTHBHOW 3HaUMMOCThIO (ATM, CHEK?) [15, 16, 18]
B otHomeHnH PARP-uarn6outopo. OmHOBpEeMEHHO
C OTHUM I 3HAYUTENBHOTO YHCiIa TOBPEXIACHUN B
JIpyTUX TeHax, 3a71eicTBOBaHHBIX B penapaunn JTHK
(NBN, FANCM, FANCA, BLM, MRE11A4, BARDI,
BRIPI u nip.), CBeIeHUS O BIMSIHUAN Ha (POPMUPOBAHUE
HRD i 3 pekTHBHOCTB Tepanuu MoKa MpakTHye-
CK{ OTCYTCTBYIOT.

OCHOBHOH 3aJ1a4ei JaHHOI'O UCCJIEI0BAHUS CTAI0
corocrasieHue BeauunHbl nHjexkca HRD npu noBpesx-
JeHusix B pa3nnuHblx reHax HRR ¢ 1iespio ycraHoBUTS,
KaKHle M3 HUX JIEHCTBUTENBHO ACCOLUHUPYIOTCS € TO-
BBIIIEHUEM XPOMOCOMHOUW HECTaOMILHOCTH IO THITY
HRD. IToMmnmo Hanboee 9acTo BCTPEIAOIIUXCS TIPH
PITXK napymenuit, 3arparuBatomnx BRCA2, ATM u
CHEK?2, B paboTy ObLIH BKIIOYEHBI OMYXOJH C MyTa-
nusivu B reHax NBN (n=4), FANCM (n=3), BLM (n=3),
MREI1IA, ATR, BARDI, BRIPI, FANCA, FANCG,
RADS54L, XRCC2. Pe3ynbTaThl UCCICIOBAHUS TIPO-
JEMOHCTPUPOBAIIH, YTO TOIBKO MeHbIast yacTh PIIK
¢ mytanusiMmu HRR wmmeer BeipakeHHBIH nedumut
romosornuHoi pexkomOuHarm (HRD score >42) u aro
WHAKTUBALIMS PA3HBIX TEHOB ACWCTBUTEIHHO CBSA3aHa
C HEOJIMHAKOBBIM YPOBHEM XPOMOCOMHOI HECTAOHITb-
HocTU. B wactHOCTH, omyxonu ¢ MmyTanusmMu BRCA2
HMEIN 3Ha4YUTeNbHO Oojiee BhICOKHMM mMHIexc HRD,
9eM Bce ocTanibHbIe Kateropun PITDK — kaprimHOMET 63
myTtauuit HRR, ¢ myrammsmu B renax ATM u CHEK?2
i B apyrux okycax HRR (puc. 1). [Tomumo BRCA2-
accouunpoBaHHbIX omyxoneir, HRD score >42, sBnsto-
IHiACs OOIIETIPHHATHIM ITOPOTOBBIM 3HAYEHUEM JIJIS
nuarHoctukd HRD, HaOmromancst Toyibko B 5 citydasx:
B PITXK ¢ myramusimu ATM (n=2), CDK12 (n=1), NBN
(n=1), FANCM (n=1). Bmecre ¢ Tem, HRD score >42
OBLT 0OHAPYKEH TONBKO B 4 13 9 BRCA2-TI03UTHBHBIX
KapuuHOM. JIaHHBIN TOPOT SIBIISIETCS KIMHNYECKH 3Ha-
yuMbIM Tipu PMOK 1 PS 1 no3BosisieT BeIsIBUTE 95 %
BRCA-1103UTUBHBIX OMYyXOJIeH ATUX JTOKaIU3alui [6].
Hammm nannble U pe3ynbTaThl HECKOJIBKUX TTOTO0HBIX
HCClIeIOBaHUHN yKa3bIBalOT Ha To, uTo aisg PIDK, B
ToM uncie BRCA2-accounupoBaHHOTO, XapaKTEPHbI
0osee nuskue 3HaueHus HRD score [12, 13, 19]. Dro,
B CBOIO OU€pEellb, MOXKET O3HAYaTh, YTO KIMHUYECKU
peJieBaHTHBIA MOPOTroBbIM ypoBeHb MHAekca HRD
npu PIDK Takke MOXKET OTIMYATHCS OT 3HAYECHUS
42. Mbl IpUMEHWIN B KayecTBE ajlbTEPHATHUBHOIO
[IOPOTrOBOTO YPOBHS BEIMUMHY UHAEKCA, KOTOPas I0-
3BOJISICT WACHTH(DHUIIMPOBATH MPaKTHIeCKH Bce (8/9,
89 %) BRCAZ2-accommupoBannsie PIDK. Ilpu Takom
MOPOroBOM 3HaueHHM K Kareropun HR-medunmtHbIx
omyxosnei Obutu otHeceHsl 40/214 (18,7 %) PILK 6e3
BbIsIBJICHHBIX MyTarnii HRR. MoXHO OTMETHTB, 4TO
4eTBepTh u3 HUX (To ecth 10/214, 4,7 % ciydaeB 6e3
myTtauuit HRR) nmenn HRD score Borme 42. Takum
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00paszoM, aHaJIU3 XPOMOCOMHONW HECTAOMIBHOCTH C
nmpuMeHeHneM kak 0omee ctpororo (HRD score >42),
Tak ¥ MpeAsiaraeMoro 0osiee «MSTKOT0» KpUTEpHUs
(HRD score >25,) mo3BoisIeT 3HAYUTENBHO PACIIUPUTH
KpYT TaIMeHTOB, KOTOPBIM MOXET OBITh ITOKa3aHO
nedenne PARP-mHTHOWTOpaMu WM mpemapaTaMu
TUTaTHHBIL.

[TpuurHaMK BEICOKOM T€eHOMHON HECTAOMIBHOCTH
B PIDK Oe3 BrisiBnenHbIX MyTanmii HRR mMoryT ObIiTh
OuaielnbHuble comaruueckue neinenuu BRCA2 —
W3BECTHO, YTO 710 TpeTH Bcex ciaydaeBs HRD npu me-
TaCTaTMYECKUX OIyXOJISIX MPOCTaThl CBA3AHBI C T.H.
mryookumu nenenysivu (deep deletions) sToro rexa,
KOTOpBIE HEBO3MOXKHO JIETEKTUPOBATh 0€3 CIeIHallb-
HBIX METOJIOB aHAJIN3a W/WJIH TTOTHOT€HOMHOTO CEKBe-
nHuposanus [20-22]. ITomumo storo, npuuunamu HRD
MOTYT BBICTYIATh dMHUIE€HETHYECKass NHAKTUBALUA
yaacTHHKOB HRR wimi MmyTaruu reHoB, He BOIIEIIINX
B 4ncio 34 MpoaHaIM3UPOBAHHEIX B JaHHOW paboTe
JIOKYCOB.

B uccnenyemyro BEIOOPKY BOILIH 4 CiTyyast ¢ MyTa-
mussmMu BRCA1: 1 — ¢ coueTaHneM HaCIEACTBEHHOIO U
COMAaTHYECKOr0 BAPUAHTOB, 2 — C HACIIEICTBEHHOU MY-
tarueii 6e3 LOH B onmyxomnu, 1 — ¢ repMuHanbHOM My-
tareit BRCAI 6e3 LOH u ¢ comarnueckoii myTarueit
ATM. IlpumeyarenbHO, YTO HU B OTHOM U3 HUX UHJIEKC
HRD He npeBbICHIT yCTaHOBIICHHBII TOPOTOBBIN ypo-
BEHDb 25. DTH pe3ylIbTaThl COMIACYIOTCS C JaHHBIMH
o tom, uto npu PIDK OuasnienbHas MHAKTUBALIUS
BRCA I BcTpeuaeTcs 3HaUUTENbHO peske, ueM BRCA2,
U, COOTBETCTBEHHO, BRCA [-acCOLIMMPOBAHHBIE OITY-
XOJH pexke nMeroT nmpusHaku HRD [13].

B namem uccrnenoBanuu Obuta TOJATBEPIKICHA
accolMalMs MEXJly MOBBIIIEHHBIM YPOBHEM XpoO-
MOCOMHOHW HECTAaOMJIBHOCTHU U COMATHUYECKUMH
MyTarusaMu 7P5 3, kxotopas ObLTa OlMcaHa PH pake
MIPOCTATHI M OMYXOJISAX JIPYTHUX JoKanm3anui [12, 23,
24]. Dra accouuanusi, OJIHAKO, ObUIA CIIPaBEJINBOM
JIMIIb B TPYTIIIE OMyXoJel 0e3 HACHTH(PHLIUPOBAHHBIX
noBpexaeHuil B renax HRR. BepositHo, myTanuu
TP53 MOXHO CUMTATh CyppOTaTHBIM MapKepoOM HITH
JIOTIONTHUTEILHBIM (hakTopoM ajsi ckpuHuara HRD
B TaKHX OITyXOJsiX — Oosiee onoBuHkI (57 %) TPS53-
MyTtupoBaHHbIX PIIK numenn unnekc HRD Boime 25,
n3 HuX 11,4 % — BhIe 42.

Knuanueckyro 3Ha4uMOCTh MTPEIaraéMoro rmnopo-
roBoro ypoBHs uajekca HRD, a Takke BO3MOXKHOCTh
HCIIONIb30BaTh MyTaluu 7P53 B KauecTBE JOMOIHU-
TenbHOro Mmapkepa HRD mipu onyxonsix npeacraresib-
HOW ’KeJIe3bl TIPEACTOUT OMPEENIUTh B AATbHEHIIINX
KIIMHUYECKUX HCCIIeI0BaHUAX.

3akiiroueHue

B ommmume ot PIDK ¢ myrtamusimu BRCA2, 6omnb-
IIMHCTBO omyxousiei ¢ myTtanusmu B reHax CHEK?,
NBN, BLM, FANCM, BRCAI, no-BuauMoOMy, HE
XapaKTEePU3YIOTCsl BBIPAKEHHBIM IE(HUIMTOM T'OMO-
JIOTUYHOM pekoMOMHanmu. B cimydae moBpexneHuit
rena ATM tonwsko yacts PIDK nMeeT BICOKMIT HHIEKC
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HRD. Ilo cpaBHenuto ¢ nouckom myrtanuii HRR
onpenenenre unaekca HRD no3Bosniser BbISIBUTH 3HA-
YUTEIbHOE YUCJIIO JIONOJIHUTENbHBIX ciydaeB PITK ¢
Je(PUIUTOM TOMOJIOTUYHON PEKOMOUHAITUY, TOTSHIIU-
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BKNAQ ABTOPOB

HUeBaeBa Arnas FeHHa}IHeBHa: nnes Hy6HHKaHPIPI, ,I[PI321171H HCCIICAOBaHUs, UHTCPIPETAlMS JaHHBIX, HAITMCAHUE TCKCTA CTaTbU.
Anexcaxuna Ceeriiana HukosiaeBHa: naecsa r[y6m/11<aunn, nu3aitH HCCIICAOBaHUs, UHTEpHPETALIMA JaHHbBIX, HAIIMCAHUC TEKCTa CTa-
TbH.

Coko1eHK0 AHHA HeTpOBHa: aHaJlu3 U UHTEpHpETALlU PE3YIILTAaTOB, PEIAKTUPOBAHUE TEKCTA CTaThb C BHECCEHHUEM HEHHOT'O UHTEII-
JICKTYaJIbHOI'O COACPIKAHUA.

OTpa}IHOBa EKaTepm{a AﬂupeeBHa: AaHaJIM3 U UHTEpHPpETALls PE3YJIbTaTOB, PEAAKTUPOBAHUE TEKCTA CTaTb C BHECEHHUEM LIEHHOT'O
WHTEJIJICKTYaJIbHOI'O CONCPIKAHMA.

HukutuHa Ajamnca CepreeBHa: aHallu3 U UHTEpHpEeTalvs pE3yJIbTaTOB, PEAAKTUPOBAHNUEC TEKCTA CTATbU C BHCCECHUEM LIEHHOI'O WH-
TCJUICKTYaJIbHOTO COACPIKAaHUS.

Kamko Knpa AHTOHOBHA: aHAJIU3 U HUHTEpHpETAllMs PE3YIbTATOB, PEAAKTUPOBAHUEC TCKCTA CTaTb C BHECECHUEM LICHHOI'O UHTCIJICK-
TyaJIbHOT'O COACPIKaHUs.

Cémuna Mapml BsiuecniaBoBHa: aHaW3 U HUHTEpHOpETAld PE3YJIbTaTOB, PCAAKTUPOBAHUE TEKCTA CTATbM C BHECCHUEM LICHHOI'O
WUHTEJJICKTYaJIbHOI'O COACPIKAHUA.

MoposoBa Haraabs CepreeBHa: aHaJIu3 U UHTCPpHpETalrs pE3yJIbTaTOB, PCAAKTUPOBAHUE TEKCTA CTATbM C BHECCHUEM LICHHOI'O
WHTEJJICKTYaJIbHOI'O COACPIKAHUA.

IlectakoBa AHHa I[MI/ITpPIEBHa: aHallu3 U UHTCPIIpETalus PE3yJbTaTOB, PEAAKTUPOBAHUEC TCKCTA CTAaTbM C BHECCCHUEM LIEHHOI'O
WHTEJJICKTYaJIbHOI'O COACPIKAHUA.

Ky.]mrmla EKaTeana IlloToBHAa: unes Hy6J'II/IKaHI/II/I, amafn{ HCCIICA0OBaHUs, MHTEPIPETAlMS JaHHbIX, HAITMCAHUE TCKCTA CTAaTbU.
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NMPOrPECCUPOBAHUA TPUXObl HETATUBHOIO PAKA
MOJIOYHON XEJNE3bl
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AHHOTauusa

BBeaeHue. Tpwxabl HEraTMBHbIN pak MonoyHon xenesbl (THPMXK) — rpynna 3noka4ecTBeHHbIX OMyXxonen
MOMOYHOW ene3bl ¢ HebrnaronpuATHBIM NPOrHO30M M PasfUYHBIMU MOMEKYNSPHO-TEHETUYECKMU Xapak-
Tepuctukamu. Mpu gaHHoOM 3aboneBaHuM reHbl ONpenensoT NPUHAANEXHOCTb MauMeHTOK K Knactepam,
OTNMYaKoLLMMCS MPOrHO30M. PaboThl, B KOTOPbIX reHbl paccMaTpuBanmchb Gbl kak hakTopbl pucka nporpeccu-
pOBaHusi, HeMHOrouncrieHHbl. Llenb nccnepgoBanus — onpegenutb reHsl THPMIK, koTopble accoummpyrotest
C BbICOKVMM PUCKOM NPOrpPeCcCpoBaHis, 1 OLEHUTb UX MPOrHOCTUYECKYIO 3Ha4MMocTb. MaTepuan u meToabl.
B nccneposanue BkntoveHo 246 nauneHTok ¢ THPMXK. B kauecTBe naHenu reHoB Ucrnonb3oBanunck 45 reHoB.
MeToguka MonekynsipHO-reHeTM4eCcKoro nccrnegoBaHns 3akntovanach B npefasaputensHom Beigenenmn PHK
¢ nocnegaytollen amnnugpukauven kQHK B pexvme peanbHoro Bpemenn metogom MNMUP. CpegHne 3HadyeHus
YPOBHS 9KCNPECCUUN FEHOB PacCYMTbIBANM Kak Mepbl LIeHTpanbHOW TeHAEHUUM YMCMOBOro 3HaveHus ¢ 95 %
[0BEpPUTENbHBIM MHTEPBANOM. 3HaYMMOCTb BIMSIHWSA FEHOB Ha PUCK MPOrpeccupoBaHns (TOKOPErmoHapHbIn
peuvanB Unn oTaarieHHoe MeTacTasupoBaHUe) OLIEHNBAM C MOMOLLIbIO (DOPMUPOBAHNS JIMHENHOW AUCKPUMMU-
HaHTHOM pyHKUMM 1 nocTpoeHuss ROC-kpusor. OLeHKy B3aMMOCBSA3M FeHOB C KIMHUKO-MOPEONormyecknmm
napameTpamy NPOBOAMIN C MOMOLLbIO KOPPENALMOHHOIO aHanusa (kputepuii x2MupcoHa un p CnvpmeHa).
Mocrne onpegeneHns NOPOroBbIX 3HAYEHUI YPOBHSI 9KCMPECCUM FTEeHOB M MOCTEAYIOLLEro PaHX1MpoBaHMs na-
LUMEHTOK Ha rpynnbl C BBICOKUM U HU3KMM YPOBHSIMU 9KCMPECCUM TEHOB NPOBOAUINY aHanu3 BbKMBaeMOCTH
cchopmmpoBaHHbIX rpynn (kpvBble KannaHa—Mariepa). [Npy cpaBHEHNM KpMBbIX BbPKMBAEMOCTM UCMONb30Barcst
NOrpaHroBhbI kpuTepuin. Bece pacyeTsl Obinm BbINOMHEHBI HA NEPCOHANBHOM KOMMbIOTEPE C MCMONb30BaHNEM
npuknagHeix nporpamm Microsoft Excel 2010, «Ctatuctunka 19.0» (StatSoft Inc., USA), MedCalc (Bepcus
20). Pasnnuns mexay AByMS CpaBHMBAEMbIMW rpynnamMy CHMTany ctatucTnyieckun sadnmbsimm npu p<0,05.
Pe3ynbTathbl. METOAOM OAUCKPUMMHAHTHOIO aHanmaa 6b1no oTobpaHo ABa reHa, KoTopble acCoLMMpPOBanimnch
¢ nokopermoHapHbim peunameom: PGR (p=0,007) n AR (p=0,001), 1 OAMH reH, KOTOPbIN accoLMnpoBarncs ¢
oTAaneHHbiMu MetacTtadamu, — FOXA1 (p=0,001). Bbinu ycTaHOBNEHbI CTaTUCTUYECKM 3Ha4mMble (p<0,05)
CBSI3U MexXAy 9KCMpeccuen aHanmsmpyeMbliX reHOB CO CTeMneHbio 3nokadecTtBeHHocTu (Grade) n ypoBHEM
nponudepatmBHon akTnBHocTn onyxonu (Ki67). Huskue 3HaveHus ypoBHsa akcnpeccun PGR (£-6,4), AR
(=-4,7), FOXA1(<-4,4) accounnpoBanuch C yBenuyeHnem obLLen BbXkBaeMocTh. 3aksoyeHume. Y naumen-
Tok ¢ THPMX PGR v AR s1BRAlOTCA NpeavKTopamMu fiokopermoHapHoro peuvamea, FOXA1 — othaneHHoro
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meTacTasupoBaHus. Jkcnpeccnsa PGR, AR, FOXA1 cTtaTncTu4ecky 3Ha4mmo KoppenvpoBana co CTENeHb0
3rnokayecTBeHHOCTU M Ki67. Hu3kmMe 3HayeHmsa aKCnpeccum reHOB accouumpoBanucb C GnaronpuaTHbIM
NPOrHO30M.

KnioueBble cnoBa: TpuxAbl HeraTUBHbIM pak MonoyvHou xenesbl, THPMX, PGR, AR, FOXA1,
NIOKOpervMoHapHbI peuuauB, oTAaNeHHOe MeTacTa3upoBaHue.
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Abstract

Introduction. Triple-negative breast cancer (TNBC) is a group of malignant breast tumors with poor prognosis
and varying molecular genetic characteristics. In TNBC, genes determine whether patients belong to clusters
that differ in prognosis. There are not enough studies that consider genes as risk factors for progression.
The aim of this study was to identify genes of TNBC which are associated with high risk progression, and
evaluate their prognostic significance. Material and Methods. This study included 246 patients with TNBC.
Forty-five genes performing various functions were used as a panel of genes. The molecular genetic research
technique consisted of preliminary RNA isolation followed by real-time cDNA amplification using PCR. Mean
gene expression levels were calculated as measures of central tendency of the numerical value with 95
Cl. The significance of the influence of genes on the risk of progression (locoregional recurrence or distant
metastasis) was assessed using the formation of the linear discriminant function and construction of ROC curve.
The relationship between genes and clinical and morphological parameters was assessed using correlation
analysis (Pearson’s 2 Spearman’s p test). After determining the threshold values of gene expression levels
and subsequent ranking of patients into groups with high and low levels, an analysis of the survival of the
formed groups was carried out (Kaplan-Meier curves). When comparing survival curves, the long-rank test
was used. Results. Two genes: PGR (p=0.007) and AR (p=0.001), which were associated with locoregional
relapse, and 1 gene: FOXA1, which was associated with distant metastasis (p=0.001), were selected using
discriminant analysis. Statistically significant (p<0.05) correlations between the gene expressions and the
tumor grade and the level of proliferative activity (Ki67) were found. Low expression levels of PGR (£-6.4),
AR (=-4.7), FOXA1 (=-4.4) were associated with improved overall survival. Conclusion. In patients with
TNBC, PGR and AR are markers of locoregional relapse, and FOXA1 is a marker of distant metastasis. The
expression of PGR, AR, FOXA1 was significantly correlated with the grade of the tumor and Ki67. Low gene
expressions were associated with favorable prognosis.

Key words: triple negative breast cancer, TNBC, PGR, AR, FOXA1, locoregional relapse, distant metastasis.

Beenenne

Tpuxabl HETATUBHBIA PaK MOJOYHOM KEee3bl
(THPMXX) — reTeporennas rpyriia 3710Ka4eCTBEHHBIX
HOBOOOpa30BaHUN MOJIOYHOU JKEJIE3bl, XapaKTepH-
3YIOMIAsACS YacThIM Pa3BUTHEM JIOKOPETHOHAPHOTO
peuuausa (JIPP), oTmameHHBIX MeTacTa3oB M, Kak
CJIEJICTBHE, HEYJJOBJIECTBOPUTEIHHBIMHU OT/aJICHHBIMHU
pesyibratamu jiedenus [1-3]. O0mas S-neTHsis Bbi-
xuBaemMocTs ipu THPMOK Ha 8—16 % Huxe, yem npu
HE-TPWXKJIbI HETaTUBHBIX moaTtumnax [4]. [lanueHTsl,

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(1): 70-78

KOTOpBIE JOCTHTAOT TIOJTHOTO MTATOMOP(OITOTHIECKOTO
oTBeTa Ha (POHE HEOaJbIOBAHTHOU TEpPAIMH, UMEIOT
JIy4IIUi OTAAJEHHBIM IPOrHo3. JIaHHYO MBICIIb IO~
TBEepIWIH B cBoux uccienoBanusx P. Cortazar et al.
[5] u C. Liedtke et al. [6]. Ilo maenuto P. Cortazar et
al., y HalMeHToK, KOTOPhIe HE JOCTUTANIN IMOJIHOTO
naToMOp(OIOTHIECKOTO perpecca, B AalibHEHIIeM
MECTHBIN PEIUJIUB PETUCTPUPOBAJICS Oojiee YyeM B
50 % cnyuaeB. B uccienosanuu C. Liedtke et al. mmo-
Ka3aHO MPENMYIIECTBO B OOIIeil BEDKUBAEMOCTH Y
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MAIUEHTOK, JOCTUTIINX TOJIHOTO maroMopdosa, Imo
CPaBHEHHIO C TIAIIMEHTKAaMH, Y KOTOPBIX TTOCHE Jieue-
HUS 0CTaBajiach Pe3UAyaabHas OIMyXO0JIb.

Tpuxk/Jbl HEraTUBHBIA PaK MOJIOUHOM KEJIE3bl
(PMXX) mpencraBisieT co00i ceMEHCTBO 3JI0Kave-
CTBEHHBIX HOBOOOPA30BAHUN MOJIOYHOH KEJIE3bI, IS
KOTOPBIX OOIINM SIBISETCS OTCYTCTBHE DKCIIPECCHH
PELENTOPOB 3CTPOTEHOB, MporecTepoHa, Her2/neu,
ripu Jiro0oM 3HaueHnn Ki67 1o JaHHBIM UMMYHOTH-
CTOXMMMYECKOTO uccienoBanus [7, 8]. B Hactosiee
BpeMs OONIbIIOe BHUMAaHHUE YIENSETCS BOIpPOCaM,
nocpsauleHHbIM n3yuenuto THPMX ¢ nozuuuii
MOJIEKYISIPHO-TEHETUYECKOTO CTPOCHUS OMyXOJIeH
[9-12]. IlomynsipHOCTBIO CPEAN OHKOJIOIOB MOJb3Y-
eTcs Kmaccudukanys, npemiokennas C.M. Perou et
al. [12], B.D. Lehmann et al. [10, 13], M.D. Burstein
etal. [9]. B BeimenepedncieHHbIX pab0Tax OCHOBHOE
BHUMAaHUE YIEJISCTCS BOIIPOCAM KIIACTEPU3AI[UU Malli-
€HTOK MO KITMHUKO-MOP(HOJIOTHUECKAM TTapaMeTpam u
MIPOTHO3Y, Ha OCHOBAHUHU Pa3IUINI B MOJICKYIISIPHO-
renetndeckoM crpoeHud. Tak, B.D. Lehmann et. al.
[10] mpennaratot 4 moxruna THPMXK: 2 6azambHO-
mmono0ubeIX (BL-1, BL-2), me3enxumanbubiii (M) u
JIFOMUHATBHBIN aHporeHoBwIi (LAR), kKoTopbie OT/TH-
YArOTCSI 0COOCHHOCTSIMHA MOJICKYIIIPHO-TEHETUIECKOTO
cTpoenus. B mociennue 5 neT B IuTEpaType MOKHO
BCTPETUTH OOJIBIIIOE YHCIIO MyOIUKAIN, TTOCBSIIEH-
HBIX BOITPOCAM M3YUYECHHUS BIHSHUS OT/IEIBHBIX TEHOB
Ha KJIMHUKO-MOP(HOJIOTHUYECKUE [TapaMeTphbl MalueH-
toxk ¢ THPMXK [4, 13-19].

Leab nccaenoBanusi — 0To0Opark reHbl, KOTOPHIE
OBI KOPPEIMPOBATH C TTOBBIIICHHBIM prckoM JIPP u
OTNTaJICHHBIX METACTa30B, a TaKXKe MPOaHAIU3UPO-
BaTh KOPPEJSIUIO BBIJCICHHBIX TEHOB C KIMHUKO-
MOP(OJIIOTHISCKIMU MTapaMeTPpaMH U OLCHHUTHh WX
MIPOTHOCTHUYECKYIO 3HAYMMOCTh Ha IIPUMEPE MOITYJIs-
nuu nanuentok ¢ THPMIK.

MarepuaJj 1 METOAbI

B unccnemoBanue BKiIO4YeHO 246 mManUEHTOK C
THPMK. Kpurepwuii BKiIroueHUS — MOP(OTOTHICCKH
nionTBepskaeHHbIH nHBa3uBHEIN THPMK T0—4N(0-3-
MO-1 craauii. Kputepuit HCKIIOUEHUS — NAITUCHTKA
C IPYTEMH UMMYHOTUCTOXUMHUYECKUMHU TTOITUTIAMH
PMX. Jluarnoz THPMK Obu1 BeICTaBJICH 110 TaHHBIM
NI'X-uccnenosanus. Kaxxmoii u3z 246 mamueHTOK BbI-
MIOJTHEHO OMPEEICHUE YPOBHS DKCIPECCUU TCHOB,
KOTOpPBIE OBUIN ACCOITUMPOBAHBI C PA3INYHBIMU (PyHK-
IHUSIMHU: T€HBI perenTtopoB ropMoHoB (ESRI, PGR,
AR), TpyTIa TeHOB PEenTOPOB POCTOBBIX (haKTOPOB
(ERBB2, GRB7, EGFR, FGFR4), rpynna reHos, pe-
TYIUPYONIUX Tpoirdepaluto, MUTo3, pOPMUPOBAHUE
BEpeTeHa JICJICHUS U PETYISAINIO KIIETOYHOTO IUKIIa
(MKI67, MYBL2, CCNBI, AURKA, BIRCS5, MYC,
CCNDI, CCNEI, CDKN2A, KIF14, PPP2R2A, PT-
TG1, SFRPI, TMEM45B, TMEM454, TPX2), rpynna
TeHOB, PETYIHPYIONIUX MUTPAIINIO KIIETOK, UHBA3UIO,
opranuzanuo urockenera (MMP11, CTSL2, EMSY,
PAK 1, ANLN), rensl anionito3a (BCL2, BAGI, PTEN),
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TpyMIa TeHOB, PETYINPYIOMNX PETIIUKALNIO U Pera-
pauuto IHK (TYMS, EXOI, UBE2T, TPTI), mapkepsl
T PEepeHITMPOBKH KIIETOK M KOIKCIIPECCUPOBAHHBIE C
Humu redbl (SCGB2A2, KRTS, MIA), pakropsl TpaHc-
kpuniuu (GATA3, FOXAI, ZNF703, NATI), reus
uMMyHHOM cuctemsl (CD6S, TRAC, PD-L1).

MeTonuka MOJIEKYSIPHO-TEHETHYECKOTO HCCIIE0-
BaHUS 3aKJII0YAIach B IIPe/IBAPUTEIHLHOM BbIIETICHUN
PHK c nocnenyromeit ammnugukanueid k/IHK omy-
XOJIEBBIX 00PAa3lOB B PEXHMME PEalbHOTO BPEMEHU
MeTojioM mynbTuruiekcHou IIIP. [Ins npoBenenus
MOJIEKYJIIPHO-T€HETHYECKOTO MCCIIEIOBaHUS Tapa-
(huHOBBIE Cpe3bl TOMMHON 4,5 MKM B KOJTMYECTBE 3
9K3EMILISIPOB IOMENIANIN B CyXHe MJIaCTUKOBBIE IIPO-
oupku oobemoM 1,5 mut. [lepen BeIIEICHHEM TOTATh-
Hoii PHK npoBoiunu npeasapuTesIbHY0 U30JISILUIO
napagpuHa u 06paboTKy 00pa3noB nporenHaszoi K ¢
nomorIpo Habopa peareHToB «IIpoba-I1K», nanee
HCIOJIb30BAJIN HAOOPBI PEarcHTOB VIS BBIICICHUS
PHK «Ilpo6a HK-mrrocy, mpemycmarpuBaoonime
CIIUPTOBOE OCaXJAEHHE HYKJIEHMHOBBIX KucioT. [lo-
nydeHHble npenaparsl PHK cpasy ucnonszoBanun
JUISL IOCTAHOBKH PEAKLUU OOpaTHOM TPaHCKPUIILIUN
(cunre3 k/IHK n3 PHK). Ammmdukammio xk/IHK
OCYUIIECTBIISAIN B PEXKUME PEalbHOTO BPEMEHH C
M3MEpEHUEM ypOBHS (MIyOpeceHINU M0 KaHalaM
FAM u CyS5 (mynerutuiekcHas [11[P) ¢ ncnons3osa-
HUEM JICTEKTUPYIOMIX aMIuTidukaTopoB « /] Trpaiivy
(mpubopHoe obecrniedeHrne U HaOOPBI POU3BOACTBA
000 «HII® JHK-Texnonorus», Poccus). Ilocne
3aBEpIICHUS] aMIUIM(PUKALUN yPOBEHb MPEICTAB-
JIEHHOCTH TPAHCKPHUIITOB PACCUUTHIBAIN METOIOM
CpaBHEHUS WHIUKATOPHBIX IUKIOB (MeTox ACQ) c
HOPMHUPOBKOW OTHOCHUTENBHO pe()epEeHCHBIX TEHOB
B2M, GUSB, HPRTT1.

Knunuko-mopgonornueckue napamerpsl mpej-
CTaBJICHHBIX MAIMEHTOK OBLIM OITyOJMKOBaHbI HAMU
panee B Apyrux padorax [15, 16].

dopMmupoBaHue JUHEUHONW JUCKPUMHUHAHTHOU
(YHKIMU TTPOBOIWIN € MTOMOIIBIO TUCKPUMUHAHT-
Horo aHanu3a. CpeHue 3Ha4eHUs SKCIIPECCUN TEHOB
paccUnTBIBAaIN KaK MEphl LIEHTPAJIbHON TEHIEHIUU
YHUCIIOBOTO MPH3HAKa (dKctpeccus rena) ¢ 95 % nose-
PHUTETBHBIM HHTEPBAIOM. 3HAUMMOCTD BIIMSHUS T€HOB
Ha puck passurusa JIPP u oTnaneHHBIX MeTacTa3oB
OLICHUBAJIM C MOMOIIbIO mocTpoeHust ROC-kpuBoii.
B3anmocBsa3b Mex 1y TeHaMH, KOTOPBIE aCCOLIMMPOBA-
JIUCB C IOBBIIIEHHBIM pUCKOM pa3zButus JIPP u orna-
JICHHBIX METACTA30B, C KIMHUKO-MOP(OIOTrHYECKUMU
napamMeTpaMy MPOBEPSUIN € IMOMOIIBIO KOPpPEIALH-
onHoro ananusa (kpurtepuii y* [Tupcona u p Crup-
MeHa). Paznnuus Mexay cpaBHUBAaeMbIMHU IpyIIaMH
CUMTAIM CTATUCTUYECKH 3HauuMMbIMH Tipu p<0,05.
Jlns onmpeneneHuss MPOTHOCTHYECKONW 3HAYMMOCTH
TE€HOB MPOBOJMIN aHAJIU3 OOIIel BEIKUBAEMOCTH.
[Tocne pasnenenus oOcienyeMbIX Ha TPYMIBI C BbI-
COKMMH U HU3KHMHU 3HAUEHUSIMH DKCIIPECCUU T€HOB
MPOBOAMIIN NocTpoeHue kpuBbix Karmtana—Maiiepa.
Pasznnuus Mexxay rpynnaMy CHUTaIN CTaTHCTHYECKU
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3HaunMbIMH T1pH p<0,05 (JIorpaHroBBIN KpUTEpHil).
CratuctTudecknii aHaJIn3 MPOBOAMICS C MOMOILBIO
MIePCOHAIEHOTO KOMITBIOTEPA C UCIIOJIB30BAHUEM T1a-
KeTa MpUKIaIHbIX mporpaMM Microsoft Excel 2010,
«Craructuka 19.0» (StatSoft Inc., USA), MedCalc
(Bepcus 20).

Pe3yabrarsl

B uccnenosannu 0610 3aperucTpupoBato 12 na-
nueHToK ¢ JIPP (Tabn. 1). CinyuaeB ¢ oTianeHHBIMU
metactazamu (MTC) 6vmm0 34 (Tabm. 2). Metogom
MOIIIAr0BOT0 0TOOPA C UCKITIOYEHUEM OBIJIO 0TOOPaHO
2 TeHa, KOTOpPbIE CTATUCTUYECKH 3HAYMMO BIHSUIN
Ha puck Bo3HukHOoBeHus JIPP: PGR (p=0,007) u AR
(p=0,001). B pe3ynprare TMCKPUMHUHAHTHOTO aHATH3a
ObLIa ToTy4YeHa cieayromnas Mmoaenb (1):

Y, pp = 2,371 +0,746xX, . —0,498xX ., (1)
rae Y, ., — IMCKPUMUHAHTHAs (YHKINs, XapaKTepH-
3yrolasi BeposTHOCTh passutust JIPP; X, . —ypoBeHb
skcnpeccun reHa PGR; X — ypOBEHb 9KCIPECCHH
reHa AR.

Koncranta nuckpumunanmu (K1), pasnemnstomas
HCCIIelyeMBIX Ha 2 TPyIIIbI, OKa3anachk paBHoi -0,553.
[IpuHaaIeKHOCTD MAIMEHTOK K IPYIIIE BEICOKOTO MIIH
Hu3koro pucka JIPP onpenensinack, ucxoas u3 pac-
CUMTAHHBIX 3HAYEHUN POTHOCTUYECKOU JTUCKPUMHU-
HautHo# Qynkimu (1). Ipu 3Hauennn Gynkmm 6omnee
-0,553 nmamueHTKka OTHOCUIACH K TPYMIE BBHICOKOIO

pucka JIPP, npu 3nauenun menee -0,533 — k rpymnme
Hu3koro pucka JIPP. UHyBcTBUTETBHOCTE MOZIETH CO-
craBmia 66,7 %, cienuduanocts —77,4 %.

3naunMocTb BIUsHUS PGR 1 AR Ha pUCK Pa3BUTHS
JIPP nponemoHcTpupoBaHa npu noctpoenun ROC-
kpuBbIX (puc. 1). [Tnomans nonq ROC-kpusoit st PGR —
0,672 + 0,083 ¢ 95 % JAM: 0,508-0,835. ITony4yennas
MoOJIeJib ObliIa CTAaTHUCTHYEeCKU 3HaunMoit (p=0,045).
[Toporosoe 3nauenne PGR B Touke cut-off paBHO
-60,65. UyBCTBUTENBHOCTD U CHENU(DUIHOCTH METOA
it PGR — 75 u 59 % cooterctBenHo. [Iomans mox
ROC-xpusoit mist AR — 0,650+ 0,092 ¢ 95 % J11: 0,470~
0,832. TlomyueHHast MOJIeNb HE ObUIA CTATHCTHUYCCKH
3raunmoii (p=0,080). IToporoBoe 3HaueHne AR B TOUKE
cut-off paBHo -4,15. UyBCTBUTEIBHOCTD U CrieTIH(pHI-
HOCTBH MeToza — 66,7 1 63 % COOTBETCTBEHHO

IIpu oreHKe 3HAYMMOCTH T'€HOB, BIUSIOIUX Ha
pPHUCK BO3HHKHOBEHHS OTJAJICHHBIX METacTa30B,
METO/IOM IIIaroBOTO OTOOpa C MCKIIOUEHHEM ObLI
obnapyxen ogud redn FOXAI (p=0,001). B pe3ynb-
Tare TUCKPUMUHAHTHOTO aHaju3a ObUIa MOJydYeHa
cleayromas Moaems (2):

2)

e Y,, . — AMCKPUMHUHAHTHAsS QyHKIMSA, XapaKTepH-
3yrouias BEPOATHOCTb BOSHUKHOBCHUSA OTHAJICHHBIX
meracTasos; X, - — YPOBEHb dKcnpeccun FOXAL.
KoHcTanTa nHCKpUMHMHALWU, pa3fensdromas Huc-
CJIEAYeMbIX Ha 2 IpyMIbl (C HATMYMEM OTHAJICHHBIX

Y, =2,037 + 0,493xX

FOXAI?

Ta6nuua 1/Table 1

PacnpegeneHve nauMeHTOK No nokanusauum TIOKOpermoHapHoro peunansea
Distribution of patients by location of locoregional relapse

Jloxanu3arys TOKOPETHOHAPHOTO PEUaANBa/
Location of locoregional relapse

[Mocneonepaunonuslit pyodery/Postoperative scar
Mormounas sxene3a/Breast

He 6b110 penmnusa/Absense of locoregional relapse

Ipumeyanne: Tabnuia coOCTaBICHA aBTOPAMH.

Note: created by the authors.

Bun oneparun/Type of surgery

PajukanbHas MaCTIKTOMHS/
Radical mastectomy
OpraHocoxpaHsIoLIUe Onepanum/
Organ-preserving surgeries
PasHble onepannu/
Different types of surgeries

Yucno cinygaes/Number of cases
10 (4,1 %)
2 (0,8 %)

234 (95,1 %)

Ta6nuua 2/Table 2

CTpyKTypa oTAaneHHOro MetTactasupoBaHus
Structure of distant metastasis

Jlokanuzanus MTC/Localization of metastasis

Koctu/Bones
Jlerxue u miespa/Lungs and pleura
TTeuens/Liver
[onmoBHOI#T Mo3r/Brain
Msirkue Tkauu rpyaHoii crenku/Soft tissues of chest wall
MmuoxectBenasle MTC/Multiple metastases
He 6bu10 MeTacTazos/Absence of metastases

HpnMeanue: TabJnIa COCTaBIIeHa aBTOpaMH.

Note: created by the authors.
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Yucno caygae/Number of cases

2(0,8 %)
2(0,8 %)
2(0,8 %)
4(1,6 %)
4(1,6 %)
20 (8,0 %)

212 (86,2 %)
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JIPP v ypoBHsi akcnpeccun AR, PGR.
[MpymeyaHne: pucyHOK BbINOMHEH aBTOpPamMu
Fig. 1. Sgocaunes COrresponding relationship between

the prognosis of LRR and the level of expression of AR, PGR.
Note: created by the authors
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[MprMeyaHne: pucyHOK BbINOMHEH aBTOpPamMu
F!g. 2. S_ROC-curve‘ corresponding relationship betwe:.an the progno-
sis of distant metastases and the level of expression of FOXA1.

Note: created by the authors
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FOXA1. MNprmevaHne: pUcyHOK BbINOSHEH aBTOpamu
Fig. 3. Spoc.aunes COrresponding relationship between
the prognosis of the development fatal outcome and the level
of expression of AR, PGR, FOXA1.
Note: created by the authors

MeTacTa3zoB U 0e3 Hux), cocraBuna 0,228. [Ipunan-
JISKHOCTh MALMEHTOK K TPYIIE BBICOKOTO MM HH3-
KOT'O PUCKA BO3HUKHOBEHUS OTAAJICHHBIX METACTa30B
OTIpeNeNsiyiach, UCXO/Id U3 PACCUUTAHHBIX 3HAYEHUI
MPOTHOCTUYECKON TUCKPUMHHAHTHOW QyHKIMHK (2):
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npeccun PGR. lMpymeyaHne: pucyHOK BbIMONHEH aBTopamm
Fig. 4. Overall survival depending of the level of PGR expression.
Note: created by the authors

npu 3HadeHun QyHKun oonee 0,228 mamueHTKa oT-
HOCHJIACh K I'PYyIIIE€ BBICOKOTO PUCKA OTAAICHHOI'O
MeTacTa3upoBaHUs, Ipu 3HaueHuu menee 0,228 — k
rpyTIe HU3KOTO pucKa. UyBCTBUTENBHOCTh MOAETH
cocrasuia 64,7 %, cienupuaHocTs — 66,5 %.
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3HaunMocTb FFOXA I 11 IpOrHO3UPOBaHUS pUCKa
pa3Butus metactazoB npu THPMIK nokazana namu
Ha nipuMepe noctpoerust ROC-KpuBoH 11 JaHHOTO
rena (puc. 2). [Imomaas mox ROC-kpuBoit st FOXA 1
coctraBuna 0,677 £ 0,053 ¢ 95 % JUM: 0,573-0,781.
[Tomyuennast Moziesb ObliIa CTATUCTHYECKH 3HAYMMO
(p=0,001). IToporosoe 3nauenne FOXAI B TOUKe cut-
off paBHo 4,25. UyBCTBUTEIBLHOCTD U CIEUU(DUIHOCTD
merona — 73,5 u 56 % COOTBETCTBEHHO.

AHanm3 BBDKUBAEMOCTH TAITUEHTOK OBLIT BHITIOHEH
Ha rrepuon 13.03.24. Beero B ncclie[OBaHUN 3aperH-
CTPUPOBAHO 68 JIeTaTbHBIX UCXO0B. [ I[peiBapuTenbHO
OIIPEICIISUIH TIOPOTOBBIM YPOBEHb IKCIIPECCUU aHa-
nusupyemMbix reHoB ESR, PGR, FOXAI ¢ nomolipio
moctpoerus ROC-xpuBwix (puc. 4). [Toporosoe
3Ha4YeHne ypoBHS dkcnpeccun PGR coctasuio -6,4,
st AR -4,7, nns FOXAI -4,4. B nanpHeuIeM Bcex
MAIUSHTOK JISJIUIN Ha TPYIIEI C HU3KOW U BBICOKOM
JKCIIpeccrell TeHOB, UCXOMAS M3 MOJMYYEHHBIX ITOPO-
roBbIx 3HaueHuu. [lomyyeHsl cienyronme KpuBble
BBEDKHBAEMOCTH (pHC. 4-0).

[IponeMoHCTpUPOBAHO, UTO MAIIMEHTKYU C YPOBHEM
AKCIPECCHUU T€HOB HKE TIOPOTOBOTO YPOBHS BO BCEX
npeacTaBieHHbIx Tpynnax (FOXAI <-4,4; AR <-4,7,
PGR <-6,4) umenu nydiinye 1okasarein oOIIel Bbi-
JKUBAEMOCTHU. Paznuuust Mexay rpynnaMu ObLTH
craructndeckn 3HauuMbIMU (log-rank test p=0,008
st PGR; log-rank test p=0,005 st AR; log-rank test
p=0,033 mns FOXAI).

B3zaumoceaszw skcnpeccuu cenoe AR, PGR, FOXA 1

¢ KJIUHUKO-MOP(hoS102uiecKUMU napamempanu

onyxonu y nayuenmox ¢ THPMZK

IIpoBoauiics KOPPENALMOHHBIA aHAINU3 MEXAY
KOJIMYE€CTBEHHBIMU KJIUHUKO-MOP(HOIOTHYECKUMHU
rmapaMeTpamMu OIMyXoyH (BO3pacT, CTENEeHb 3JI0Ka-

gecTBeHHOCTH omyxonu (Grade), cymmapHbBIi Oast
3nokadecTBeHHOCTH (CB3), uncino meractaTHuecku
MOPa)KeHHBIX JIUM(ATUIECKHUX y3JI0B, YPOBEHb IPO-
mudeparuBHON akTuBHOCTH omyxonu Ki67). beumu
YCTAHOBJICHbI CTATUCTUYECKH 3HAUMMbIE IPSIMbIE
KOPPEJISIIUOHHBIE CBS3U MEXKTy IKCIIPEeCcCUel aHau-
3upyembix TeHOB (PGR, AR, FOXAI) co cTeneHbio
350KauecTBeHHOCTH omyxonu (Grade), ypoBHEM Ipo-
nmudeparusaoi aktuBHOoCcTH Ki67: Grade (r_=0,195,
p=0,002), Ki67 (r_=0,227, p=0,001) — nyst PGR; Grade
(r,,=0,283, p=0,dOl), Ki67 (r =0,369, p=0,001) —
nis AR; Grade (r_=0,268, p=0,dOl), Ki67 (er=0,423,
p=0,001) — st FOXAL.

Oo6cy:xneHue

B nacrosiee BpeMst H3BeCTHO OOJIBIIOE KOJHYe-
CTBO MOJIEKYJIIPHO-TE€HETHUECKHUX MapaMeTpPOB OITy-
XOJIM, Ha KOTOPBIE MOYKHO BO3ZCHCTBOBAThH C LIEJIBIO
MIPEOTBPAIEHHS PEUANBA WITH UCTIONb30BaTh MX B
KauecTBe MPOTHOCTHYECKHUX MHUIIeHeH. M30pannas
HaMM TeHEeTHYecKas maHelsb (45 reHoB) AJs OLCHKU
nporHo3za THPMIXX ocHoBaHa Ha COBPEMEHHBIX JIH-
TepaTypHbIX JaHHBIX. HekoTopele TeHsl, Boleame
B HAlly MaHe b, YYaCTBYIOT B PETyJISAIUN MPOIH-
(hepaTuBHBIX MPOLIECCOB, MUTO3a, (OPMHUPOBAHUS
BEpETeHa JCJCHUSI U PEryJsIiU KIETOYHOTO IHUKJIA
(MYC, CCNEI, CDKN2A) v TeHbI U3 TPYIIIHI aIor-
to3a (PTEN) sxctipeccupytotcs pu BL-1 — monrurte,
npepiokeHHoM B.D. Lehmann et al. [13]. disa um-
myHHoro roaTumna (IM) atoii xe knaccudukarmu [ 13 ]
xapakrepHa skcnpeccusi PD-L ] TeHOB, TIOMUHAJIbHBINA
aHporeHHsIi (LAR) XxapakTepu3yeTcs rhrepIKcnpec-
crueil aHAPOTEHOBBIX PELENTOPOB U CHUTHAIBHBIX
MyTel, acCOIMMPOBAHHBIX ¢ HUM [13].

Oxcnpeccust AR npu THPMXK saBasercs nep-
CHEKTUBHONW MMILIEHBIO IJISl JIEKAPCTBEHHOTO BO3-

KyMynsaTMBHas 40nA BbDKMBLUMX
(meToa KannaHa-Maiiepa) ana AR | Cumulative
proportion of survivors (Kaplan-Meier method)

for AR
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Puc. 5. Obwwas BbbKMBaEMOCTb B 3aBUCUMOCTM OT YPOBHS
akcnpeccun AR. TprMeyaHne: pucyHOK BbINOMHEH aBToOpamMu
Fig. 5. Overall survival depending of the level of AR expression.
Note: created by the authors
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Puc. 6. ObLas BbPKMBaEMOCTb B 3aBUCHMOCTM OT YPOBHS
akcnpeccun FOXA1. MNprumedanHre: pUCcyHOK BbINOSTHEH aBTOpamu
Fig. 6. Overall survival depending of the level of FOXA1
expression. Note: created by the authors
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JEUCTBUSA, ONHAKO yOEAUTENbHBIX JaHHBIX O TOM,
KaK 9TOT ITapaMeTp BIUSAET Ha IPOTHO3, B HACTOAIIEE
Bpems He cymiectByet [20, 21]. [IpuBoasiTcs nannbie
0 MEPCIEeKTUBHOCTH UCIIOJIb30BAaHUS B KaueCTBE Ipe-
JukTopoB nporHosa npu THPMIK rena CCNB1, xo-
TOPBIN aCCOLMMPOBAH C SKCIIPECCHEN aHIPOT€HOBBIX
pertentopoB [22].

Janupix 0 B3amMoOCBsi3u dkcnpeccunn ESRI ¢
puckom nporpeccupoBanuds THPMIXK B nureparype
KpaiiHe Mayio. Mbl MOXeM OOpaTUThCS K PeTpo-
CIIEKTUBHOMY HCCJICAOBAHUIO, BKIIOUaBIIeMy 488
nanueHTok ¢ PMIK paznmudHbIX TOATHUIIOB, TIe OBLIO
[0Ka3aHo, 4To reHsl ESR/ u ESR2 MoryT BIUAThH Ha
puck THPMX [23].

Jpyrumu reHamu, KOTOpbI€ KOPPEIHPYIOT C JKC-
Mpeccueil TOPMOHABHBIX PEIENTOPOB (ICTPOreHO-
BBIX, MPOTE€CTEPOHOBLIX) y nanueHTok ¢ THPMXK,
siBisrotrest RHAMM, AURKA, TPX2, PLK1, PLK4.Ten
AURKA MoXeT ObITh UCTIONB30BaH KaK MPOTHOCTHYE-
CKHI U TeparieBTHUSCKUi Mapkep [24].

Oxcnpeccust FOXA2, no nauueiMm A. Perez-
Balaguer et al., accouunpyercsi ¢ pa3BUTHEM PELUINBA
y nauentok ¢ THPMXK [25]. JlaHHBIX O B3aUMOCBS3HU
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skcnpeccuu FOXA ¢ npornozom ripu THPMXK naiitu
HE yAajoCh.

Koppensiuio ¢ mioxum mpor{o3oM M HEyIo-
BJICTBOPUTEJIbHBIM OTBETOM Ha JICUCHUE IPOJCMOH-
CTPHUPOBAIIN CIIEAYIOIINE TEHBI, MPEJICTaBICHHBIC B
Hamelt manenu: CCNE! [26], BIRCS [27], MYC [28],
CCND1 [29], MMP11 [30], PAKI [31]. Ognako 06-
HapYXUTh KOPPEJSLUIO JAHHBIX T€HOB ¢ puckoM JIPP
U OTHAJICHHBIX METACTAa30B B HAILICM HCCJICAOBAaHUN
HE yAaJoCh.

3akiouenue

I'ensl creponHbIx TOpMOHOB (PGR 11 AR) SIBISIIOTCSE
HNPOrHOCTUYECKUMH (PaKTOPAMH PA3BUTHS JIOKOPETHO-
HApHOTO peruanBa, a reH FOXA I — TporHOCTHICCKIM
(haxTOpPOM OT/IATIEHHOTO METACTa3UPOBAHUS Y MAIIUEH-
TOK C TPHIKBI HETaTUBHBIM PAKOM MOJIOUHOM KEJIE3BI.
BelenepeuncienHble reHbl CTAaTUCTUYECKH 3HAYMMO
KOPPENHPOBAIH CO CTETNEHBIO 3JI0KAY€CTBEHHOCTH H
ypoBHEM Tposin(epaTuBHON aKTUBHOCTH OIYXOJIH
Ki67. Hu3kue 3Ha4eHUs SKCIPECCUU TEHOB aCCOLMH-
POBAJIUCH C OIArONPUSATHBIM IPOTHO30M.

breast cancer subtypes and preclinical models for selection of targeted
therapies. J Clin Invest. 2011; 121(7): 2750-67. doi: 10.1172/JCI145014.

11. Liu Y.R., Jiang Y.Z., Xu X.E., Yu K.D., Jin X., Hu X., Zuo W.J.,
Hao S., Wu J., Liu G.Y., Di G.H., Li D.Q., He X.H., Hu W.G., Shao Z.M.
Comprehensive transcriptome analysis identifies novel molecular subtypes
and subtype-specific RNAs of triple-negative breast cancer. Breast Cancer
Res. 2016; 18(1): 33. doi: 10.1186/s13058-016-0690-8.

12. Perou C.M., Sorlie T, Eisen M.B., van de Rijn M., Jeffrey S.S.,
Rees C.A., Pollack J.R., Ross D.T., Johnsen H., Akslen L.A., Fluge O.,
Pergamenschikov A., Williams C., Zhu S.X., Lonning P.E., Borresen-
Dale A.L., Brown P.O., Botstein D. Molecular portraits of human breast
tumours. Nature. 2000; 406(6797): 747-52. doi: 10.1038/35021093.

13. Lehmann B .D., Colaprico A., Silva T.C., Chen J., Hanbing A.,
Yunguang B., Huang H., Wang L., James J.L., Balko J.M., Gonzales-Erics-
son PI., Sanders M.E., Zhang B., Pietenpol J.A., Chen X.S. Milti-omics
analysis identifies therapeutic vulnerabilities in triple-negative breast cancer
subtypes. Nat Commun. 2021; 12. doi: 10.1038/s41467-021-26502-6.

14. Bmopywun C.B., Kpaxmane H.B., 3asesanoéa M.B. TpoitHoli Hera-
THBHBIH PaK MOJIOYHOH kele3bl. COBPEMEHHBIC MOJCKY/IIPHO-TCHETH-
YECKHE NMPE/ICTABICHHUS U UX KIMHUYECKOE 3HAYCHUE. APXHB [IATOJIOTHH.
2021; 83(2): 46-51. [Vtorushin S.V.,, Krakhmal N.V., Zavyalova M.V.
Triple-negative breast cancer. Modern molecular genetic concepts and
their clinical significance. Russian Journal of Archive of Pathology.
2021; 83(2): 46-51. (in Russian)]. doi: 10.17116/patol20218302146.
EDN: DHFZXP.

15. Hanuenro U.C., Poouonos B.B., bypmenckas O.B., Komemosa B.B.,
boocenro B.K., Lllapagymounos M.I", I[lanuenxo C.B., Mamseesa JI.B.
Kimanko-mMopdonornueckrue 0COOCHHOCTH MOJIEKYIISPHO-TEeHETHICCKHX
KJIACTEPOB TPMK/Ibl HETaTUBHOTO paKa MOJIOYHOH kese3bl. IToBomKCKuit
oHkonornueckuii BectHuk. 2022; 13(1): 8-17. [Panchenko LS., Rodionov V.V,
Burmenskaya O.V., Kometova V.V., Bozhenko V.K., Sharafutdinov M.G.,
Panchenko S.V., Matveeva L.V. Clinical and morphological features of mo-
lecular genetic clusters of triple-negative breast cancer. Oncology Bulletin
of the Volga region. 2022; 13(1): 8-17. (in Russian)]. doi: 10.32000/2078-
1466-2022-1-8-17. EDN: JEDDYS.

16. Ilanuenxo H.C., Poouonos B.B., bypmenckaa O.B., Komemo-
6a B.B., booicenko B.K. MonekyasipHO-TeHEeTUIECKHIE KJIacTephbl TPHUIKIBI
HEraTHBHOTO PaKa MOJIOYHOM JKeJIe3bl U X IIPOrHOCTHYECKAs 3HAYMMOCTb.
Kazanckuit menuimnckuii skyprai. 2023; 104(2): 198-206. [Panchenko 1.S.,
Rodionov V.V., Burmenskaya O.V., Kometova V.V., Bozhenko V.K. Molecular
genetic clusters of triple-negative breast cancer and their prognostic sig-
nificance. Kazan Medical Journal. 2023; 104(2): 198-206. (in Russian)].
doi: 10.17816/KMJ104784. EDN: FWKMTY.

17. Monuanose O.E., Maiicmpenko J{.H., Cmanoacesckuii A.A.
TepaHOCTHKA TPHIK/BI HETATHBHOTO paka MOJIOYHOIN XKeye3bl: 00630p.
Jlyuesast quarnocruka u repanust. 2023; 14(2): 15-30. [Molchanov O.E.,
Maystrenko D.N., Stanzhevskii A.A. Theranostics of triple negative breast

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 70-78



JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

cancer: a review. Diagnostic Radiology and Radiotherapy. 2023; 14(2):
15-30. (in Russian)]. doi: 10.22328/2079-5343-2023-14-2-15-30. EDN:
PSSHHIJ.

18. Sanges F., Floris M., Cossu-Rocca P., Muroni M.R., Pira G.,
Urru S.A.M., Barrocu R., Gallus S., Bosetti C., D’Incalci M., Manca A.,
Uras M.G., Medda R., Sollai E., Murgia A., Palmas D., Atzori F., Zinellu A.,
Cambosu F., Moi T., Ghiani M., Marras V., Santona M.C., Canu L., Valle E.,
Sarobba M.G., Onnis D., Asunis A., Cossu S., Orru S., De Miglio M.R.
Histologic subtyping affecting outcome of triple negative breast cancer:
a large Sardinian population-based analysis. BMC Cancer. 2020; 20(1):
491. doi: 10.1186/s12885-020-06998-9.

19. Ma J., Chen C., Liu S., Ji J., Wu D., Huang P., Wei D., Fan Z.,
Ren L. Identification of a five genes prognosis signature for triple-negative
breast cancer using multi-omics methods and bioinformatics analysis.
Cancer Gene Ther. 2022; 29(11): 1578-89. doi: 10.1038/s41417-022-
00473-2. Erratum in: Cancer Gene Ther. 2022;29(11): 1803. doi: 10.1038/
s41417-022-00498-7.

20. Hu X.Q., Chen W.L., Ma H.G., Jiang K. Androgen receptor
expression identifies patient with favorable outcome in operable triple
negative breast cancer. Oncotarget. 2017; 8(34): 56364—74. doi: 10.18632/
oncotarget.16913.

21. Grellety T. Cancer du sein triple négatif exprimant le récepteur aux
androgenes: de la biologie a la thérapeutique [ Androgen receptor-positive
triple negative breast cancer: From biology to therapy]. Bull Cancer. 2020;
107(4): 506-16. French. doi: 10.1016/j.bulcan.2019.12.012.

22.Qiu P, Guo Q., Yao Q., Chen J., Lin J. Hsa-mir-3163 and CCNB1
may be potential biomarkers and therapeutic targets for androgen recep-
tor positive triple-negative breast cancer. PLoS One. 2021; 16(11). doi:
10.1371/journal.pone.0254283.

23. Sghaier I, Zidi S., EI-Ghali R.M., Daldoul A., Aimagambetova G.,
Almawi W.Y. Unique ESR1 and ESR2 estrogen receptor gene variants as-
sociated with altered risk of triple-negative breast cancer: A case-control
study. Gene. 2023; 851. doi: 10.1016/j.gene.2022.146969.

24. Kahl 1., Mense J., Finke C., Boller A.L., Lorber C., Gyérffy B.,
Greve B., Gétte M., Espinoza-Sanchez N.A. The cell cycle-related genes
RHAMM, AURKA, TPX2, PLK1, and PLK4 are associated with the
poor prognosis of breast cancer patients. J Cell Biochem. 2022; 123(3):
581-600. doi: 10.1002/jcb.30205.

25. Perez-Balaguer A., Ortiz-Martinez F., Garcia-Martinez A.,
Pomares-Navarro C., Lerma E., Peiro G. FOXA2 mRNA expression is
associated with relapse in patients with Triple-Negative/Basal-like breast
carcinoma. Breast Cancer Res Treat. 2015; 153(2): 465-74. doi: 10.1007/
510549-015-3553-6.

26. Yuan Q., Zheng L., Liao Y., Wu G. Overexpression of CCNEI
confers a poorer prognosis in triple-negative breast cancer identified by
bioinformatic analysis. World J Surg Oncol. 2021; 19(1): 86. doi: 10.1186/
$12957-021-02200-x.

27. Bai Y., Yuan F., Yu J., Si Y, Zheng Y., Li D. A BIRC5High
COD1Low Cancer Tissue Phenotype Indicates Poorer Prognosis of
Metastatic Breast Cancer Patients. Cancer Inform. 2022; 21. doi:
10.1177/11769351221096655.

28. Zimmerli D., Brambillasca C.S., Talens F., Bhin J., Linstra R.,
Romanens L., Bhattacharya A., Joosten S.E.P, Da Silva A.M., Padrao N.,
Wellenstein M.D., Kersten K., de Boo M., Roorda M., Henneman L.,
de Bruijn R., Annunziato S., van der Burg E., Drenth A.P, Lutz C.,
Endres T, van de Ven M., Eilers M., Wessels L., de Visser K.E., Zwart W.,
Fehrmann R.S.N., van Vugt M.A.T.M., Jonkers J. MY C promotes immune-
suppression in triple-negative breast cancer via inhibition of interferon
signaling. Nat Commun. 2022; 13(1): 6579. doi: 10.1038/s41467-022-
34000-6.

29. Liu Y., Zhang A., Bao PP, Lin L., Wang Y., Wu H., Shu X.O.,
Liu A., Cai Q. MicroRNA-374b inhibits breast cancer progression through
regulating CCND1 and TGFA genes. Carcinogenesis. 2021; 42(4): 528-36.
doi: 10.1093/carcin/bgab005.

30. Cui N.P, Qiao S., Jiang S., Hu J.L., Wang T.T, Liu W.W., Qin Y.,
Wang Y.N., Zheng L.S., Zhang J.C., Ma Y.P, Chen B.P, Shi J.H. Protein
Tyrosine Kinase 7 Regulates EGFR/Akt Signaling Pathway and Correlates
With Malignant Progression in Triple-Negative Breast Cancer. Front Oncol.
2021; 11. doi: 10.3389/fonc.2021.699889.

31. Wang Q., Li Z., Hu Y., Zheng W., Tang W., Zhai C., Gu Z., Tao J.,
Wang H. Retraction Note to: Circ-TFCP2L1 Promotes the Proliferation
and Migration of Triple Negative Breast Cancer through Sponging miR-7
by Inhibiting PAK1. ] Mammary Gland Biol Neoplasia. 2021; 26(1): 87.
doi: 10.1007/s10911-021-09481-8.

Ioctymmna/Received 16.01.2024
Opno6pena nocine peuenzuposanus/Revised 21.01.2025
[punsra k nyonukauun/Accepted 30.01.2025

CBEJOEHWUA OB ABTOPA X

IManvenko UBan CepreeBud, accucTeHT KadeIpbl OHKOJIOTHH | JIy4eBoit tuarnoctiku uM. O.I1. MonHrkoBa, MEAMIIMHCKHUHN (aKyIib-
teT uM. T.3. Bukrumuposa, HCTUTYT MeuIMHBL, dKkos1oruu U usuydeckoit KynsTypbl, DI'BOY BO «YibsHOBCKHI roCyaapCTBEHHBIN
YHUBEPCUTET»; XUPYPI-OHKOJIOT XUPYPTrHYSCKOTrO OT/ACIICHHUS OIyX0JIel MOIOYHOH kerne3bl U koxkH, ['Y3 «O0nacTHOH KIMHUYECKUit
OHKOJIOrMYecKui tucnancepy (r. YabsHoBck, Poccust). SPIN-koa: 3171-5174. ORCID: 0000-0001-7923-4317.

PonuonoB Basepuii BurajabeBu4, JTOKTOp MEAMIMHCKUN HAyK, 3aBEIYIOLIUH OTACICHUEM IATOJIOTUU MOJOYHOH xese3bl, DI'BY
«HaunonaneHpiii MeTMIIMHCKUI MCCIIEI0BATENILCKUN IEHTP aKyIEpCTBa, THHEKOJIOIMH U NIepuHaTosoruu um. akaa. B.M. Kymnakosa»
Munszapasa Poccun (1. Mocksa, Poccust). SPIN-koxn: 2716-7193. ORCID: 0000-0003-0096-7126.

KomeroBa Biana BiaaaumMupoBHa, KaHIUAaT MEIMLIMHCKUX HAyK, 3aBEAYIOLIAsl MaTOJOr0aHATOMHUYECKUM oTneiaeHuem, OI'BY
«HaunoHanbHbIi MEAMIIMHCKUAN UCCIIEIOBATEIILCKUN LIEHTP aKyIIePCTBA, TMHEKOJIOTUU U MIEpUHATONIOTHU UM. akaa. B.W. Kymnakosa»
Munszapasa Poccun (1. Mocksa, Poccust). SPIN-koxn: 2390-4253. ORCID: 0000-0001-9666-6875.

IManuyenko Cepreii BukTopoBu4, KaHIuIaT MEIUIMHCKAX HAyK, TOICHT Kadeapbl OHKOJOTHU U JyYEBON AHATHOCTHUKU WM.
O.I1. MoauukoBa, Meauuuuckuii dakynsrer uM. T.3. Buktumuposa, MHCTUTYT MEIUIMHBI, KOJIOTUU U (PU3NYECKON KYJIBTYpBHI,
OI'BOY BO «YnbsHOBCKHH TOCYIapCTBEHHBIH YHUBEPCHTET; OHKOJIOT, ['Y3 «O0nacTHOM KIMHUYECKUI OHKOJIOTMYECKHH AUCTIAaHCEPY
(r. YnpsnoBck, Poccust). SPIN-koxa: 6140-6733. ORCID: 0000-0002-9006-2023.

lapadgyraunos Mapar IakndoBuy, KaHauIaT MEIUIMHCKIX HAYK, HOLEHT, 3aBeIYIOIHH KadepOil OHKOJIOTUY U JIy4eBOU JHa-
raoctukd uM. O.I1. MoxnukoBa, meauuuHckuil ¢axyiasrer um. T.3. bukrnmuposa, MHCTUTYT MEAMLMHBI, YKOJIOTHH U (HU3UYECKOM
KynbTypsl, DI'BOY BO «YibsHOBCKHUI roCyIapCTBEHHbBIN YHUBEPCUTET; OHKOJIOT, ['Y3 «O01acTHOM KIMHUYECKUI OHKOJIOTMYCCKUI
nucniancepy (r. YnbsHosck, Poccust). ORCID: 0000-0002-8782-4111.

JlaBpenTheBa Mpuna AJleKcaHAPOBHA, KaHIUIAT MCAUIIMHCKUX HAyK, TOLEHT Kadeapsl maroaorudeckoir anaromun, ®I'60Y BO
«TBepckoii rocynapcTBeHHbIN MEAULIMHCKUN yHUBEepcuTeT» Munsapasa Poccuu (1. TBeps, Poccust). SPIN-kox: 1982-0104.

BKNAQ ABTOPOB

IManyenkxo MBan CepreeBuu: pazpaboTka KOHIEIIINU HAydIHOH pabOTHI, CTaTHCTHYECKass 00paboTKa JaHHBIX, pa3padoTka Anu3aiiHa
HCCIIE0BAHMSI.

Poanonos Banepuii BurajibeBu4: KpUTHIECKHiA IEPECMOTpP C BHECEHHEM [IEHHOTO HHTEJUICKTYaIbHOTO COCPIKAHMSI.

KomeroBa Biiaga BragumupoBHa: c60p MaTepHana HCCIe0BaHMsA, 00paboTKa pe3ylIbTaToOB HCCISIOBAHIS.

IManyenko Cepreii BukTopoBuy: anaan3 HaydHOI paboTsl, 00IIee PyKOBOACTBO IPOEKTOM.

Ilapadytaunos Mapar I'nkugoBuY: peakTHPOBaHUE CTATHU ¢ BHECEHHEM LICHHOTO HHTEIUICKTYaIbHOTO COACPIKAHMS.

CVBUPCKIN OHKONMOTMYECKUN XKYPHAT. 2025; 24(1): 70-78 77



LABORATORY AND EXPERIMENTAL STUDIES

JlaBpenTbeBa MpuHa AsleKcaHAPOBHA: 000D 1 aHAJIU3 JINTEPATYPHBIX HCTOYHUKOB, OOPMIICHHE CTATHH.

Bce aBTopbl 0100pmin GHHAIBHYIO BEPCHIO CTAThH MEepe Ty OrKalieil, BRIPa3uiii Corlacue HeCTH OTBETCTBEHHOCTD 32 BCE ACTIEKTHI
paboThI, MOJIPa3yMEBAIOILYI0 HAJUIEKAIEe H3yUeHHE U PEIICHHE BOIIPOCOB, CBS3aHHBIX C TOUHOCTBIO M JOOPOCOBECTHOCTBIO JIFO0O0H
4acTH pabOTHI.

Qunancuposanue

Omo uccredosanue ne nompedo8aLo OONOTHUMENLHOLO YUHAHCUPOBAHUSL.

Kongnuxkm unmepecos

Asmopul 3as61a10m 06 OMCYMCmMeuU KOHQIUKMA UHIMEPeCos.

Coomeemcmeue npunyunam IMuKu

Ilposedennoe uccredosanue coomsemcemeyem cmanoapmam XeibCUHKCKOU OeKaapayui, 0000peHo He-
3ABUCUMBIM IMUYECKUM KOMUMemom YibsiHo8cKko2o cocydapcmeenno2o yHugepcumema (Poccus, 432017,
2. Ynvanoscxk, yu. JIvea Toncmoeo, 42), npomoxon Ne 12 om 23.12.17.

Hngpopmuposannoe coznacue

Bce nayuenmui noonucanu nucomennoe ungopmuposantoe coenacue Ha nyoruKayuio OAHHuIX 6 MEOUYUHCKOM
JHCYPHALE, BKIIOUAS €20 NEKMPOHHYIO 8EPCUTO.

ABOUT THE AUTHORS

Ivan S. Panchenko, MD, Assistant, O.P. Modnicov Department of Oncology and Radiation Diagnostics, T.Z. Bictimirov Medical
Department, Institute of Medicine, Ecology and Physical Education, Ulyanovsk State University; Surgeon-Oncologist, Breast and Skin
Surgical Oncology Department, Regional Clinical Oncology Dispensary (Ulyanovsk, Russia). ORCID: 0000-0001-7923-4317.
Valery V. Rodionov, MD, DSc, Head of the Department of Breast Pathology, National Medical Research Center of Obstetrics,
Gynecology and Perinatology named after Academician V.I. Kulakov of the Ministry of Health of Russia (Moscow, Russia). ORCID:
0000-0003-0096-7126.

Vlada V. Kometova, MD, PhD, Head of the Pathology Department, National Medical Research Center of Obstetrics, Gynecology and
Perinatology named after Academician V.I. Kulakov of the Ministry of Health of Russia (Moscow, Russia). ORCID: 0000-0001-9666-
6875.

Sergey V. Panchenko, MD, PhD, Associate Professor, O.P. Modnicov Department of Oncology and Radiation Diagnostics, T.Z. Bictimirov
Medical Department, Institute of Medicine, Ecology and Physical Education, Ulyanovsk State University; Oncologist, Regional Clinical
Oncology Dispensary (Ulyanovsk, Russia). ORCID: 0000-0002-9006-2023.

Marat G. Sharafutdinov, MD, PhD, Associate Professor, Head of the O.P. Modnicov Department of Oncology and Radiation Diagnostics,
T.Z. Bictimirov Medical Department, Institute of Medicine, Ecology and Physical Education, Ulyanovsk State University; Oncologist,
Regional Clinical Oncology Dispensary (Ulyanovsk, Russia). ORCID: 0000-0002-8782-4111.

Irina A. Lavrentyeva, MD, PhD, Associate Professor, Department of Anatomical Pathology, Tver State Medical University of the
Ministry of Health of Russia (Tver, Russia).

AUTHOR CONTRIBUTIONS

Ivan S. Panchenko: study conception, study design, statistical data analysis.

Valery V. Rodionov: critical revision with the introduction of valuable intellectual content.

Vlada V. Kometova: collection of research material, analysis of research results.

Sergey V. Panchenko:research supervisison, general management of the project.

Marat G. Sharafutdinov: editing of the manuscript, critical revision with the introduction of valuable intellectual content.

Irina A. Lavrentyeva: selection and analysis of literary sources, design of the manuscript.

All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

This study required no funding.

Conflict of interests

The authors declare that they have no conflict of interest.

Compliance with Ethical Standards

The study was conducted in accordance with ethical principles outlined in the Declaration of Helsinki
approved by Ethics Committee of Ulyanovsk State University (42, Leo Tolstoy St., Ulyanovsk, 432017, Russia),
protocol No. 12 dated December 23, 2017.

Voluntary informed consent

Written informed voluntaries consents were obtained from the patients for the publication of data in medical
Jjournal.

78 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 70-78



DOI: 10.21294/1814-4861-2025-24-1-79-91 &)oY 40 |
YIK: 618.11-006.6-092:575.174.015.3(470.57) G

[nauutuposanus: AHOpeesa E.A., AmMuHosa 3. T., ®aucxaHosa P.P., 3azumos U.P., Banosa A.B., ®edoposa 0. 10.,
Hypeanuesa A.X., apsuw M., Cakaesa [.[., XycHymduHosa 3.K., Mpokoghbesa [.C. MNouck accoupaum nonu-
MopHbIX NToKycoB reHoB HIF 1A, VEGFA ¢ puckoM pa3suTus paka SM4HIKOB Y eHLLH Pecnybnukyv bakopToctan. Cubumpckuin
OHKOMOTMYeckuit xypHan. 2025; 24(1): 79-91. — doi: 10.21294/1814-4861-2025-24-1-79-91

For citation: Andreeva E.A., Aminova E.T., Faiskhanova R.R., Zagitov I.R., Valova Y.V., Fedorova Yu.Yu., Nur-
galieva A.Kh., Darvish M., Sakaeva D.D., Khusnutdinova E.K., Prokofyeva D.S. Study of the association between
HIF1A and VEGFA gene polymorphisms and ovarian cancer risk in women from Bashkortostan. Siberian Journal of Oncology.
2025; 24(1): 79-91. — doi: 10.21294/1814-4861-2025-24-1-79-91

NMOUCK ACCOLMNALINUN NOJTUMOP®HbBIX JTIOKYCOB rEHOB
HIF1A, VEGFA C PUCKOM PA3BUTUA PAKA ANYHUKOB
Y XEHLWWMWH PECNYBJINKUN BALLKOPTOCTAH

E.A. AHgpeeBa'?, 3.T. AMuHoBa', P.P. ®aucxaHoBa’, U.P. 3arntos?,
A.B. Banoa'4, 10.10. ®epgoposa’, A.X. Hypranuesa', M. Japsuw?,
A.0. Cakaesa®, 3.K. XycHytauHoBa'®’, [1.C. NpokocdbeBa’

'®rbOY BO «YHUMCKUIA YHUBEPCUTET HAYKM U TEXHOMOTNIAY»

Poccus, 450076, r. Ydpa, yn. 3akmn Banugu, 32

2AHO BO «YpanbCkuini MeQULMHCKUIA MHCTUTYT»

Poccus, 454092, r. YenabuHck, yn. KypyaTosa, 9

STAY3 Pecny6nmnkaHCKuUi KNMHUYECKUIA OHKONOMMYECKUIA AnUCTaHcep

Poccus, 450054, 1. Ydpa, np-T OkTabps, 73/1

‘OBYH «Ydumckuii HayuHo-MccrnenoBaTenbCKUn MHCTUTYT MeaULMHBI TPyAa U SKOMOrMmn YernoBekay
Poccusg, 450106, . Ydpa, yn. CrenaHa KyBbikuHa, 94

SApaKcKuin yHUBEPCUTET MEANLMHCKUX HayK

r. Apak, NpaH

SOrBOY BO «Bbalikupckumin rocynapcTBeHHbI MEAULIMHCKUIA YHUBEPCUTET»

Poccus, 450008, r. Ydpa, yn. JleHnHa, 3

"OMBYH UNHCTUTYT BUOXUMUM 1 FTeHETUKN Y PUMCKOro Hay4Horo LieHTpa Poccuiickol akagemum Hayk
Poccus, 450054, r. Ya, np-T. OkT56ps, 71

AHHOTaUuA

BBeageHue. OCHOBHbIe reHbl — kKaHauaaThl paka andHukoB (BRCA1/2) obbsacHsT He 6onee 15-20 % cny-
YyaeB 3aboneBaHusi, NO3TOMYy Npobrema novcka HOBbIX MONEKYNAPHO-TEHETUYECKUX MapKepoB OcTaeTcs
akTyanbHon. Llenb nccnepgoBaHua — aHanua accouvauuy nonmMopdHbIX NoKycoB rs11549465/HIF1A,
rs3025039/VEGFA, rs2146323/VEGFA c pucKOM pasBUTUSA paka SUYHUKOB Yy KEHLLWH, NMPOXMBAOLLMX B
Pecnybnuke bawkopTtoctaH. Matepuan u Mmetoabl. B nccnegosanmve BknoveHbl obpasubl JHK naumeHTok
¢ anarHosom PA (n=205) u xeHwmH 6e3 oHKonaTonorum Ha MoOMeHT 3abopa KpoBu (N=259), NpoxuBaroLLnX
B Pecnybnuke BawkopTocTtaH. leHoTunmpoBaHue nposoamnock metogom MNLP Real Time Ha ocHoBe TexHO-
noruv TagMan. Pe3ynbTarthbl. [NonvMopdHbie BapuaHThl rs11549465/HIF 1A, rs3025039/VEGFA, rs2146323/
VEGFA He accouunpoBaHbl C PUCKOM pa3BUTKS paka SMYHUKOB Y XeHLLMH Pecnybnnkm BawukopTocTaH. Mpu
3TOM nonMMopdHEIN nokyc rs11549465/HIF1A [ocToBEpHO B3aMMOCBA3aH C YpOBHEM AuddepeHLmaLmn
onyxonesbIx knetok, rs3025039/VEGFA accoumMmpoBaH C BOBMEYEHHOCTbIO NMMMaTUYeCcKux y3nos B Npo-
Liecc MeTactasmpoBaHus. 3akntoveHune. YkazaHHble MoNMMOpdHbIe BapraHTbl MOTYT ObITb aCCOLMNPOBaHBI
C oXugaembIM NporHo3om npu PA. [ina noaTBepxaeHns accoumanmm Heo6Xxoaumo NpoBeCTU uccrneaoBaHne
Ha 6onbLUNX Mo 06beMmy BbIbOpKax.

KntoueBble cnoBa: pak AMYHUMKOB, MOJIEKYNSIPHO-TEHETUYECKOE UCCefoBaHWe, aCCOLMATUBHBIN aHanus,
reHeTn4yeckue nonumopdusmsl, HIF 1a, VEGF.
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STUDY OF THE ASSOCIATION BETWEEN HIF1A AND VEGFA
GENE POLYMORPHISMS AND OVARIAN CANCER RISK
IN WOMEN FROM BASHKORTOSTAN
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Abstract

Background. The major candidate genes for ovarian cancer (BRCA1/2) explain no more than 15-20 % of
cases; therefore it is important to focus on the search for new molecular genetic markers. The aim of the study
was to analyze the association of rs11549465/HIF 1A, rs3025039/VEGFA, and rs2146323/VEGFA polymorphic
variants with the risk of developing ovarian cancer in women from the Republic of Bashkortostan. Material and
Methods. Our research included DNA samples of women with ovarian cancer (n=205) and women without
cancer at the time of blood sampling (n=259) from the Republic of Bashkortostan. Genotyping was carried
out using the Real Time PCR method based on TagMan technology. Results. Polymorphic variants, such as
rs11549465/HIF1A, rs3025039/VEGFA, and rs2146323/VEGFA were not associated with the risk of developing
ovarian cancer in women of the Republic of Bashkortostan. However, the rs11549465/HIF 1A polymorphic locus
was significantly correlated with the grade of tumor cell differentiation, and the rs3025039/VEGFA was associ-
ated with lymph node metastasis. Conclusion. These polymorphic variants may be associated with ovarian
cancer prognosis. To confirm this association, it is necessary to conduct research on a large sample size.

Key words: ovarian cancer, molecular genetic research, associative analysis, genetic polymorphisms,

HIF 1a, VEGF.

B cTpykType 3m0kauecTBEHHBIX HOBOOOPA30BaHHM
(3HO) sxeHcKOTO HaceleHUs BO BCEM MHPE paK sid-
HukoB (PSl) sBrsleTcss BOCKMO# IO pacmpocTpaHeH-
HOCTH (popMoii. B MHpe €KEerogHo perucTpupyercs
324 402 cayuas P, npu 5TOM 4nciIO cMepTENbHBIX
ciayuyaeB coctapisier 206 839. B 2022 r. B Poccun
OnIT0 3apeructpupoBaHo 14 606 HOBBIX CiIydacB U
9 333 cmeptu o prunae 3HO ykazaHHOMN J0KaIn3a-
uuu [1]. OTcyTcTBHE MATOTHOMOHUYHBIX CUMIITOMOB
3a00IeBaHuUs CYIIECTBEHHO CHIKAET 3P ()EeKTUBHOCTD
paHHel JUarHOCTUKH. B OONBIIMHCTBE HAOTIOACHIH
quarHoctupyrot PA II-IV craguii, korga akTUBHO
pa3BHUBaeTCs MeTacTaTHYECKUI TpoIlecc.

C sTnonoruueckoit Touku 3peHust P Mmoxet ObITh
HACJIEJICTBEHHBIM M CIllopaandeckuM. HacnemcrBeH-
Heie hopmer PS cocrasmsror 5-10 % ciywaes 3HO
yKa3aHHOU Jokanu3anuu [2]. OCHOBHBIMU TeHAMH —
kanauaaramu P ssasrorcest renst BRCAI/2, oqHako

80

HapylLIeHUs B HUX 00bsCHSIOT He Oomee 15-20 % ciy-
gaeB 3a00seBanus [3]. Micxos n3 BBIIEH3II0KEHHOTO,
npo0IiemMa MoncKa HOBBIX MOJIEKYIISIPHO-TEHETHIECKIX
MapKepoB OCTAETCs aKTyaJIbHOM.

Bosnbiioe BausiHME Ha MPOLECC OHKOTEHE3a U Me-
TacTa3upoBaHKE OKA3bIBAET MUKPOCpEIa, OCOOCHHO
B YCIIOBHSIX THIIOKCHH. | MITOKCHS accomuupoBaHa C
HECTaOMIIbHOCTBIO T€HOMa, MOAABICHUEM UMMYHH-
teta. Kpome TOro, runmokcust ABIseTcsl MpeauKTopoM
HEeONMaronpHUsATHOTO KIIMHUIIECKOTO UCX0/1a, HE3aBHUCHMO
OT CTaJIUH OMYXOJIEBOTO MPOIECCa, THCTOIOTHIECKIX
0COOEHHOCTEW W COCTOSTHHS TUM(PATHUYECKUX Y3JI0B
[4]. B HOpManbHOU TKaHM KOHIEHTPAIUS KUCIOPOaa
cocTaBisieT okoso 7 %, B OMyXOJIEBOM TKaHU OHA KO-
nebnetcst oT 1 10 7 %. Huskoe konmndecTBo KHCIopoaa
CrocoOCTBYeT cTadnaN3anun OEIKOBOTO MPOAYKTA
reHa HIFa, KOTOpBIN CTUMYIUPYET IHI0TETHAIbHBIE
KJIETKM MUTPHPOBATh B Pa3BUBAIOIIYIOCS OIMYXOJIb U
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CO3/71aBaTh HOBBIE KPOBEHOCHBIE cocybl. HoBbIe cocy-
IbI CO3JIAI0TCSI Xa0TUYHO, MIPENSITCTBYS IPaBUIbHOMY
CHAOXEHHIO KJIETOK KHCIOPOAOM W MUTATEIbHBIMU
BEIIECTBAMH, TAKUM 00Pa30M, IPOUCXOANUT YCHIICHHUE
runokcun. benok HIF 1a crumynupyer Takxke skerpec-
curo cuHTa3bl okcuaa azora (NOS), koTopasi, y4acTBys
B MeTa0O0M3Me apTHHIUHA, OCBOOOKIAET OKCHT a30Ta,
o0JIaaroIuii COCyN0PaCHIMPSIIOIINM CBOWCTBOM, a
TaKKe CIOCOOHa YBETMUYUTh BBIPAOOTKY (hakTopa po-
cra sagotenus cocynos (VEGF) [5]. B cBoro oueperns,
VEGF mnoBpIIaeT mpoHUIIAEMOCTh COCYIOB, BEIET K
JIe30praHu3alliK COCYINCTON CTEHKH, UYTO YCYTyomnser
THIIOKCHIO U CTIOCOOCTBYET PACIPOCTPAHEHHUIO KIETOK
OITYXOJIM 1 POCTy MeTacTasos (puc. 1) [6]. B Hacrosiee
BpeMsI HOSIBIISICTCSI Bce OOJIbIIE JAHHBIX, YKAa3bIBAIOLINX
Ha BHYTPUKIETOUHYIO pojib Oenka VEGF, koTopsiit
MOXeT OBITh acCOLMUPOBAH C peryisnueil pocra u
1 pepeHIMPOBKOI KIETOK NpH KaHLeporexnese [7].

ITonumopdusiii mokxyc rs3025039 rena VEGFA
aCCOIIMHMPOBAH C pa3INYHbIMU 32001€BaHUSIMH, BKITIO-
yast OHKostorndeckue. OHaKo TaHHbIE HCCIIeJOBaHUI
IpOTHBOpeUNBHI. Tak, B OMHUX paboTax cooOImaeTcs,
YTO aJJIeNTb 7 BBICTYTIAET MTPOTEKTUBHEIM (haKTOPOM |8,
9], a B npyrux — puckoBbiM [ 10—12]. TTonumopdHbIii
BapuanT 152146323 takxe npeacTaBisieT coOol pac-
[IPOCTPAHEHHBIN JIOKYC B reHe VEGFA, oka3bIBalOLIHii
BJIMSHUE HA TPAHCKPUIILHMOHHYIO aKTUBHOCTb I'€HA.
F. Lose et al. [13] npoBeneHa OlleHKA BIUSHHS I10-
IMMOp(U3MOB B IaHHOM TeHe Ha OOIIYyI0 BBDKHBAC-
MOCTb y 00nbHBIX P51, B TOM 4mcie ObL1 nccienoBan
rmoTMMOpGHBIHA ToKyC 152146323, OgHako aBTOPHI HE
HaIIA JIOCTATOYHBIX MOATBEPKICHUH BKJIaaa JlaH-
HOTO TIOJIMMOP(HOTO BapuaHTa B TIOKa3aTelb 00men
BBDKMBAEMOCTH MALUEHTOK.

Hecmotps Ha psii IPOEKTOB B IU3AMHE «CIlydai-
KOHTpOb» [7, 14—16], daxruyeckas cBA3b MEKAY
OAHOHYKJIECOTUAHBIM HOJUMOP(QHBIM JIOKYCOM
rs11549465 B rene HIF' 1A n puckoM BOSHUKHOBEHUS
W pa3BUTH 3JI0KAYE€CTBEHHBIX OIyXOJIeH ocTaeTcs
JI0 KOHIIa HEPaCKpbITOH. M3ydyaemblit monmumMopdHbIi
JIOKYC MOXKET 3HAYMTEJIbHO YCHIUBAaTh TPaHCKPHUII-
[MOHHYIO0 aKTHBHOCTb KaK B HOPMOKCHYECKOMW, TaK
U B TMIIOKCUYECKOH cpelie, Kak MOKa3aHo in Vitro
[17]. H.N. Li et al. [18] B pe3ynbrare MeTaaHaan3a
1o AaHHBIM 49 ucCclIeloBaHUN «CITy4ail-KOHTPOJIbY,
BKJIFOYaroImux 12 920 OOMBHBIX OHKOJIOTHMYECKUMU
3a0oneBanusMy 1 13 363 yCIOBHO 3IOPOBBIX JJOHODA,
YCTAHOBJIEHO, YTO U3Y4aeMBIi JIOKYC aCCOLIMHPOBAH C
MIPEIPACIOI0KEHHOCTBIO K Pa3BUTHIO 37I0Ka4€CTBEH-
HBIX omyxosieid. Takum oOpazom, m3ydeHHe BKIIaaa
nonuMopdHBIX JTOKycoB TeHoB HIFla n VEGFA
OCTaeTcs aKTyaJIbHbBIM.

Henp mceienoBanusi — MOMCK aCCOLMALNU TTO-
muMopdHBIX ToKycoB 1511549465/HIF 14, 1s3025039/
VEGFA, 1rs2146323/VEGFA ¢ pUCKOM pa3BUTHS
PA y xenmwuH, mpoxuBaromux B PecnyOnuke
bamkoprocran.

MarepuaJj 1 MeTOAbI

B uccnenoBanuu ucnosns3oBanbl 00pasisl JJHK,
BBIJICJICHHBIE U3 Nepu(epruuecKkoldl KpOBH METOIOM
¢benon-xnopodopmMHOIt 3xcTpakmmu, 205 60pHBIX PS
1 259 sxkeH1iH 06€3 OHKOIIATOIOT K Ha MOMEHT 3a00pa
KpOBH, NpoxuBaromux B Pecryonuke bamkoprocran
(tabn. 1, 2). M3 205 uccnenoBaHHBIX MAIIUEHTOK 7
(3,4 %) SIBISAIOTCS HOCUTEIHHHUIIAMHU 3aPOJIBIIIIEBBIX
MyTtanuil B reHe BRCAI. B KOHTpOdbHOU TpyIie
HOCHTEJIHLHHUII TATOTEHHBIX TEHETHYECKHUX BAPUAHTOB

l'umokcust/Hypoxia

o9

HIF la

AHruorenes/
—— /| Angiogenesis

IIpopacranue
COCYJIOB B
—/ omyxoys/Tumor
vascularization
Cocynopacmmupsitoriee

neicteue/Vasodilatory effect

/ IIponunaemoctsb
/ cocymos/Vascular &
ﬁ ~ permeability
—
\J Jlesopranusanus MeracTa3upoBaHue/
crenku cocyna/Vessel Metastasis
wall disorganization

Pwuc. 1. BnuaHwne 6enkoB HIF1a n VEGF Ha nporpeccuio u MetTacta3npoBaHue onyxonu. NpumeyaHue: pucyHoK BbINOMHEH aBTOpamu
Fig.1. Effect of HIF1a and VEGF proteins on tumor progression and metastasis. Note: created by the authors
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Ta6nuua 1/Table 1

XapakTepucTuka BbIGOPKM BONbHBIX PAKOM AUHHUKOB
Characteristics of patients with ovarian cancer

Bonsasie PS/OC
patients (n=205)
DrtHuueckas npuHauiexknocts/Ethnicity

IMapamerp/Parameter

Pycckue/Russians 99 (48,2 %)
Tarapku/Tatars 66 (32,2 %)
Bamkupku/Bashkirs 9 (4,4 %)
Vkpaunnku/Ukrainians 9 (4,4 %)
Uysamku/Chuvash 7 (3,4 %)
Mopasa/Mordovians 4 (1,9 %)
Mapuwiikn/Mari 2 (0,9 %)
benopyckn/Belarusians 1(0,5 %)
Mertuce/Mixed-race 8 (3,9 %)
PenponyxruBras ¢ynkuus/Reproductive function
Coxpanena/Preserved 62 (30,4 %)
Memnomnayza/Menopause 143 (69,6 %)

Cranus 3a6oneBanust/Stage of disease
I-1I cramus/Stage 1-11 70 (34,2 %)
III-IV cragus/Stage [1I-1V 135 (65,8 %)
Crenenb 3nokadecTBeHHOCTH/ Tumor grade
Hwuskas/Low-grade 109 (53,2 %)
Beicokasi/High-grade 96 (46,8 %)
l'ucronornyeckuii Tun/Histological type
HuszkonpnddepennnpoBanubie
CEepO3HBIC OITYXOJIH/
Low-differentiated serous tumors

184 (89,8 %)

HpnMeanue: TabJIuIa COCTaBICHA aBTOpaMH.

Note: created by the authors.

Tlapamerp/Parameter Lol
P P patients (n=205)
MynunHo3HbIe omyxonu/Mucinous tumors 12 (5.9 %)
BeicokonuddepenipoBanHbie
CEpO3HBIC OIMyX0JIH/ 5(2,4 %)
Well-differentiated serous tumors
DHIOMETPUOUIHBIC OITyXOJIH/ o
Endometrioid tumors 2 (0,98 %)
Caemoknerounbie omyxonu/Clear cell 2.(0,98 %)

tumors
PernonapHsie 1 OTHaICHHBIC METACTa3bl/
Regional and distant metastases
Ha/Yes 70 (34,1 %)
Het/No 135 (65,9 %)
MeTacTarH4ecKkoe MopaxeHne TMM(aTHIeCKuX Y3108/
Lymph node metastasis
Ha/Yes 61 (29,8 %)
Het/No 144 (70,2 %)
BRCA-cTaryc/BRCA-status

Hanuune myranmit/Evidence of mutations 7 (3,4 %)

OTcyTCcTBHE MyTAaIHi/ 198 (96,6 %)

No evidence of mutations

Tabnuua 2/Table 2

XapakTepucTrKa KOHTPONBbHOW Fpynnbl
Characteristics of the control group

ITapamerp/Parameter

DOrtHuueckas npuHauiexkHocts/Ethnicity
Pycckue/Russians
Tarapkn/Tatars
Bamkupkun/Bashkirs
Yysamku/Chuvash
VYxpanaku/Ukrainians
V36eukn/Uzbeks
Kamvsrakn/Kalmyks
Bbenopycku/Belarusians
Merucs/Mixed-race
Penponyxkrusnas gpyrkmms/Reproductive function
Coxpanen/Preserved
Memnomnay3a/Menopause
BRCA-craryc/BRCA-status
Hanmune myranmit/Evidence of mutations
OtcyterBue myrtanmii/No evidence of mutations

ITpumeuanune: TabnuNIa COCTAaBICHA ABTOPAMH.

Note: created by the authors.
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KonTponsras rpymma/Control group (n=259)

124 (47,9 %)

84 (32,4 %)

31 (12,0 %)
3(1,2 %)
2(0,7 %)
1(0,4 %)
1(0,4 %)
1(0,4 %)
12 (4,6 %)

137 (53,0 %)
122 (47,0 %)

0 (0 %)
259 (100 %)
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B INIABHBIX T'€HAX — KaHAWJATax paka SMYHUKOB HE
0o0OHapyKeHO.

Jl1g TeHOTUTIMPOBAHUS MCIIONB30BAINCH HAOOPHI
pearenToB «SNP-Ckprn», pon3BOIUMbIe KOMITAaHHEH
«Cunromny. Craructuyeckast 00paboTKa pe3ylbTaToB
rccienoBaHus mpoBoamiack ¢ momomsio MC Office
Excel, a Taxoke ¢ momorrsio mporpamMmsl [ eH Jkerepr.
[Ipu momapHOM CpaBHEHMH YaCTOT ajulejei U reHo-
TUIIOB B TPYIIaX OOJBHBIX ¥ KOHTPOJIS IPUMEHSIIICS
KPHUTEPHA > ISl TAOIHI CONPSHKEHHOCTH 2X2 ¢ To-
MpaBKoOn Merca na HETPEePBIBHOCTL. OTHOCUTEBHBIHI
PHCK pa3BHUTHS 3200JI€BaHKS OLICHUBAIN C TIOMOIIBIO
nokaszarens odds ratio (OR) ¢ ykazanuem 95 % no-
BeputespHoro natepsaia (95 %, CI). [Ipu cratuctu-
geckoM kputepuu p<0,05 pa3nuuusi OICHUBAINCH
KaK 3Ha4MMBbIE.

Pe3yabrartsl

[IpoBeneH aHanu3 pacupeneaeHusl 4acTOThI
ajuieNiell ¥ TeHOTHUIIOB MOJUMOP(HBIX BapHaHTOB
rs11549465/HIF 14, 1s3025039/VEGFA, 1s2146323/
VEGFA B rpynmnax 6onpHbIX P u nHanBumoB 0e3
OHKOIIaTOJIOTUM Ha MOMEHT 3a00pa KPOBH, IPOXKHU-
Baromux B Pecmybnmke bamkoproctan. Pacmpene-
JICHUE YacTOT yKa3aHHBIX MOJUMOPQHBIX JOKYCOB
COOTBETCTBOBAJIO paBHOBecHi0 Xapau—BaiinOepra
(p>0,05) (Tabm. 3). Pactipeneienne 9acTOT MUHOPHBIX
anenei cornacyercs ¢ MH(Gopmarueit, npuBeeHHON
B ONyJIsiinoHHOM 0a3e nanHbix RUSeq [19]. Tak kak
uccieayemast BBI0opKa He OTHOPO/IHA [T0 STHUYECKOMY
IIPOMCXOXKICHUIO, IPOBEICHO CPAaBHEHUE YacTOT ajl-
JIEJIE M TEHOTHUIIOB 110 OTJAEIBHOCTH CPEIU PYCCKOM
(Tabim. 4) u Tarapckoit AITHUYECKUX rpymi (Tadi. 5).
[Ipu 5TOM TOKa3aHO OTCYTCTBHE 3HAYUMBIX Pa3iiu-
YMii B pacrpeesieHMH 4acToT ajjiesiel 1 TeHOTUIIOB
HCCIeNyeMbIX MmoJuMOp(HEIX JIOKycoB (p>0,05).
[Ipu n3yueHun pacrpepesneHus 4acToT ajulesield u
TEHOTHUIIOB MCCIIEAYEMbIX MOJTUMOP(HBIX JOKYCOB B
o0meit BeIOOpKe (Tabu. 6) He 00HAPY)KEHO 3HAYMMBIX
pasmuamii (p>0,05).

[IpoBeneno m3y4deHune pacupeieseHus] 9acToOT
ajuiesiell ¥ TeHOTUITIOB cpeiu 00bHBIX PS 1 skeHIuH
KOHTPOJIbHOM TI'PyNIbl B 3aBUCUMOCTH OT CTaTyca
MeHoray3bl (Tadi. 7, 8). [Ipu pazgeneHun ncciemye-
MO TPYIITBI B 3aBHCHUMOCTH OT CTaTyca MEHOIIay3bl
3HAYUMBIX pa3nuuuii He o6HapyxeHo (p>0,05). Uc-
ciietyemast BHIOOpKa OOJIBbHBIX TakxKe OblIa pasaeseHa
Ha TPyNIbl B 3aBUCUMOCTH OT CTaauU 3a00JIeBaHUs
Ha MOMEHT YCTaHOBKH muarfosa (tabm. 9). [Ipu stom
HE BBISBIICHO 3HAYMMBIX PA3JINYHA B pacipeeeHuu
4acToT ajuieneld u reHotunos (p>0,05).

[Ipu pazgenenun rpymmsl 6oapHBIX PS5 B 3aBU-
CHUMOCTH OT CTCIeHU TU(DPEPEHITUPOBKH OIyXOJH
0OHApYKEHbI 3HAYNMBIE Pa3JINIMsl. YCTaHOBJIEHO, YTO
penkuii amtens 7 monumopdHoro nokyca rs11549465
rena HIFI1A 3nauuMo yaie BcTpedasicsl y OOJbHBIX
PSl ¢ HuskoauddepeHIMpOBaHHBIME OITyXOJISIMH, IO
cpaBHEHHIO ¢ OOIBHBIMH PSI, y KOTOPBIX Omyxomu
Ob1TH BeIcOKOAM D hepertpoBanHbiME (10,7 vs 2,5 %,

CUBUPCKIM OHKONMOTMYECKUW XXYPHAT. 2025; 24(1): 79-91

p=0,01). ['oMO3UTOTHBII TEHOTHII 1O AJIEITT0 1 TakKe
3HAUYMMO Yallle BCTPEYaJICsl y JKEHIIUH C OILyXOJISIMU
BBICOKOH cTeneHu 3nokadecTBeHHOCTH (p=0,04). [Ipu
M3Y4YeHUH YacTOT aJuleJied U TeHOTUIIOB MOIUMOpPd-
HBIX JT0KycOB 153025039/ VEGFA, rs2146323/VEGFA
B YKa3aHHBIX BBIOOpKAX 3HAUMMEBIE Pa3udus He 00-
HapyskeHbI (Tabum. 10).

I[Tpu cpaBHeHuu rpymn 6onpHBIX P B 3aBUCHMOCTH
OT HAJIMYMS OTHATICHHBIX U PETMOHAPHBIX METACTA30B
(Tabm. 11) 3HAYMMBIC pa3 TN B pacCIpeICICHIH Ja-
CTOT aJuTeliel U TeHOTUTIOB He 00Hapy»keHsI (p>0,05).
Takxe NpoBEJEeH CPaBHUTENbHBIA AHAJIU3 YaCTOT
anjene U reHoTUIoB B rpynmax 0onbHbIX PA ¢ me-
TACTaTHUECKUM HOPAKECHUEM JIMM(PATHUECKUX Y3II0B
u 0e3 Hero (Tabi. 12). [TokazaHo, 4TO peAKHil aienb
T monumopduoro nokyca 1s3025039 rena VEGFA
3HaYMMO Yalle BCTpedajcsl B rpymne 0oiabHbIX PS5
0e3 MeTacTaTHYecKoTo MopaxkeHus JuMdpoy3nos
(20,3 vs 5 %, p=0,02). M3yuenne dacToT amienei
Y TEHOTHUIIOB MOIMMOP(HBIX JOKycoB 1511549465/
HIF1Awn 1rs2146323/VEGFA 3HauMMBIX pa3induii He
nemoHcTpupyet (p>0,05).

O6cy:xneHue

OpnHuUM U3 HanboJIee N3yYSHHBIX MTOTUMOP(PU3MOB
reHa HIF1A ssasercs rs11549465 C>T. Ykazannoe
M3MEHEHHUE MPUBOAUT K aMUHOKHUCIOTHOW 3aMeHe
Pro582Ser (C1772T). Hanuume yka3aHHOTO ITOJH-
Mopdusma BiuseT Ha pyHkunoHupoanue MPHK
HIF1-a. I. Gladek et al. noka3aiau Hanuune accorya-
UK reTepo3uroTHoro reHoruna C7' ¢ MOBBIILIEHHON
akcnpeccueit ¢pakropa Tpanckpumniun HIF1-a [15].

Harre nccnenioBanue 1IeMOHCTPUPYET OTCYTCTBHE
aCCOIMAIY JIAaHHOTO MOJUMOP(HOro JOKyca C pH-
ckoM paszsutus PS. OmHako HamMu OBIIIO yCTaHOBIICHO,
9TO MUHOPHBIA ajuiels 1 JaHHOTO MOTUMOP(HOTO
BapHMaHTa JOCTOBEPHO HYallle BCTpedaics Y OOJIBHBIX
P51 ¢ omyXx071b10 BBICOKOI CTENIECHH 31I0KAYECTBEHHOCTH
(p=0,01). 'omozuroTHbIi reHOTHIT 77T TaKKe JTOCTO-
BEPHO YaIlle BCTPEYAJICs B 3TOM YKe TPYTIIe MaMeHTOK
(p=0,04). B nuteparype cooOiaercst 00 OTCyTCTBUH
acconuanuu nonumopdusmos HIF1A ¢ puckom pas-
BUTHS paKa SHYHUKOB B TPYIIIE JIUI] €BPOIIEOUTHOTO
npoucxokaenus (ucciaemoBanus Ece Konac et al.)
[20]. Kpome Toro, H. Suzuki et al. moka3ano, 4uto
rs11549465/HIF1A4 He cBsizaH CO CTaguel OIMyXOiu
u nporHo3oM [21]. OnHako MeTaaHanu3, NPOBEACH-
Herii H.N. Li et al., neMoHCTpUpyeT B3aMOCBS3b
nonmMopdHoro sokyca rs11549465/HIF 14 ¢ puckom
Pa3BHUTHS 37I0KaYECTBEHHBIX HOBOOOPA30BaHUIA BHE 3a-
BucuMocTH oT Jjokanuzanuu (TT vs CC: OR=2,06, 95 %
CI=1,34-3,16). B nannoM MeTaaHaju3¢ BBHISBIICHA
B3aMMOCBSI3b YKa3aHHOTO MOJTMMOP(HOTO BapruaHTa C
PUCKOM Pa3BUTHS paka mpencTaTeabHol sxenesnl (TT
vs CC: OR=7,63, 95 % CI=1,83-31,8; TT vs CC/CT:
OR=6,60, 95 % CI=2,07-21,0), 3710ka4eCTBECHHBIX
HOBOOOpa3zoBanuii mosoctu pra (TT vs CC: OR=2,61,
95 % CI=1,19-5,72; TT vs CC/CT: OR=13,2, 95 %
CI=1,08-162), paka nomxkenynounoii xesnessl (TT vs

83



LABORATORY AND EXPERIMENTAL STUDIES

Ta6bnuua 3/Table 3
PacnpepeneHue 4yacToT annenen n reHOTUNOB B COOTBETCTBUM C paBHoBecueM Xapau—-BaiiHb6epra

Distribution of allele and genotype frequencies according to Hardy-Weinberg equilibrium

n . y Bei6opka 6onbHbIX P51/ Kontpomns/
OHHMOP(bHL,m JIOKYC Cohort of OC patients (n=205) Control group (n=259)
Polymorphic locus 2 2

X p X p
rs11549465/HIF 14 0,03 1 3,67 0,06
1s3025039/VEGFA 0,13 0,72 0,13 0,72
1s2146323/VEGFA 2,69 2,69 3.48 0,06

Ipumevanune: TabnuIa COCTAaBICHA ABTOPAMH.

Note: created by the authors.
Ta6nuua 4/Table 4

CpaBHeHMe YacToT anernen U reHOTUNOB CPeAUn PYCCKOM ITHUYECKOM rpynnbl
Comparison of allele and genotype frequencies among representatives of the Russian ethnic group

[ommopdHEIH T0KYC, TEHOTHUIIBL, aJuIeITH/ Bomburie P (pycexue)/ Korrpous (pyccxne)/
Pol rri)o hic locu}; ? e ,alleles OC patients (Russians) Control group OR (95 %) CI) p
ymorp » genotypes, (n=99) (Russians) (n=124)
1549468 I LA L . 88 (88,8 %) 107 (85,9 %) 1,30 (0,52-3,22)
1S €HOTHITBL N o g
Siisioses s Goonper T 112 L
(1] 5 o > SV LTI,
C 187 (94,4 %) 227 (91,3 %) 1,60 (0,79-3,72)
A Allel 2
aem/Alleles T 11 (5,6 %) 21 (8,7 %) 0,63 (027-146) %
5025030/ VEGEA T . 74 (75,0 %) 88 (71,2 %) 1,22 (0,63-2,33)
1s CHOTHIIBL o N 3
oS EGE Genoypes €1 @ naslh  0:QalE o
s 0 s 0 s s )
V) 0, -
T B B
s o s o ) »TO0— 1,
152146323/ VEGFA cc 32 (32,7 %) 54 (43,2 %) 0,64 (0,32-1,26)
Tenotnney/rs2146323/VEGEA  CA 47 (47,3 %) 44 (35,1 %) 1,66 (0,86-3,19) 0,29
Genotypes AA 20 (20,0 %) 26 (21,6 %) 0,91 (0,41-2,02)
C 111 (56,4 %) 152 (60,8 %) 0,83 (0,52-1,32)
A /Allel 0.44
e ATEes A 87 (43,6 %) 96 (39,2 %) 1,20 (0,76-1,91) =’

Ipumeyanune: Tabnua COCTaBICHA aBTOPAMH.

Note: created by the authors.
Tabnuua 5/Table 5

CpaBHeHue 4acToT annernen U reHoTUNOB y NPeAcTaBUTENEN TaTapCKON 3THUYECKON rPYNbI
Comparison of allele frequencies and genotypes among representatives of the Tatar ethnic group

IMonumopdHIi TOKyC, TeHOTHUIBL, aiuenan/  boabHbie P (Tarapku)/ Kontposs (Tatapku)/ OR (95 %) CI)
Polymorphic locus, genotypes, alleles ~ OC patients (Tatars) (n=66) Control group (Tatars) (n=84) h P
rs11549465/HIF 14 I'enotumsy/ cc >7(86,7 %) 78925 %) 0.53 (0,14-2,01)
0 0, —
1511549465/ HIF 14 Genotypes CT 9 (13,3 %) 5(5,7 %) 2,56 (0,60-10,91) 0,29
TT 0 (0 %) 1(1,9 %) 0,38 (0,02-9,68)
C 123 (93,3 %) 161 (95,3 %) 0,69 (0,20-2,35)
Amrea/Alleles T 9.(6,7 %) 7 (4,7 %) 144 (043-490) 2
1s3025039/VEGFA I'enotumsl/ cc 48 (73,9 %) >4(64.8%) 1,54 (0,65-3,65)
0, 0 -
53025039/ VEGFA Genotypes CT 18 (26,1 %) 28 (33,3 %) 0,61 (0,30-1,68) 0,45
TT 0 (0 %) 2 (1,9 %) 0,38 (0,02-9,64)
C 114 (87,0 %) 136 (81,5 %) 1,52 (0,60-3,30)
A Allel 2
ae/Alleles T 18 (13,0 %) 32 (18,5 %) 0,66 (030-1,44) %
1s2146323/VEGFA Tenotumsy/ cc 20(30,0%) 33(39,3%) 0,66 (0,26-1,68)
0, 0 _
152146323/ VEGFA Genotypes CA 31 (46,7 %) 34 (41,0 %) 1,26 (0,52-3,04) 0,68
AA 15 (23,3 %) 17 (19,7 %) 1,24 (0,43-3,57)
© 71 (53,3 %) 100 (59,8 %) 0,77 (0,41-1,43)
Anzean/Alleles A 61 (46,7 %) 68 (40,2 %) 130 (0.70-24) 04

Ipumeyanne: Tabiuia COCTaBICHA aBTOPAMH.

Note: created by the authors.
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Tabnuua 6/Table 6
PacnpepeneHue yactoT annenen cpeau 6onbHbIX PA 1 koHTpons B obwwen BbIGOpKe

Distribution of allele frequencies among patients with ovarian cancer and controls in the general sample

TTonmumophHBII TOKyC, TeHOTUIIBI, aJIeTTH/ Bonsabie P51/ KonTpons/ OR (95 %) CI)
Polymorphic locus, genotypes, alleles OC patients (n=205) Control group (n=259) E P
11549465/ HIFIA T , CC 179 (87,5 %) 225 (86,8 %) 1,07 (0,60-1,91)
s C€HOTHUIIbI 0 0 _
11549463/ HIF 14 Genotypes CT 26 (12,5 %) 28 (10,8 %) 1,13 (0,61-2,09) 0,26
TT 0 (0 %) 6 (2,5 %) 0,20 (0,02-1,63)
492,29 4 2,39 1,22 2-2
Annemn/Alleles c S (ER2) 05 (@22 75) 22 (0,72-2,09) 0,46
T 26 (7,8 %) 40 (7,7 %) 0,82 (0,48-1,40)
CC 146 (71,2 %) 180 (69,5 %) 1,09 (0,72—-1,64)
rs3025039/VEGFA T'enorumsl/ o o 5
153025039/ VEGFA Genotypes CT 53 (25,9 %) 73 (28,3 %) 0,89 (0,58-1,36) 0,84
TT 6 (2,9 %) 6 (2,2 %) 1,31 (0,40-4,37)
C 345 (84,1 %) 433 (83,6 %) 1,04 (0,72-1,50)
A /Allel 0,84
HICTIATIEIES T 65 (15,9 %) 85 (16,4 %) 0,96 (0,67-1,39) g
cC 70 (34,2 %) 102 (39,4 %) 0,80 (0,53-1,22)
1s2146323/VEGFA I'enotumsl/ 0 o 0.42
1s2146323/VEGFEA Genotypes CA 83 (40,3 %) 104 (40,2 %) 1,00 (0,67-1,52) ,
AA 52 (25,5 %) 53 (20,5 %) 1,33 (0,83-2,14)
C 223 (54,4 %) 308 (59,5 %) 0,81 (0,61-1,08)
A Allel 1
anen/Alleles A 187 (45,6 %) 210 (40,5 %) 1,23 (0,92-1,64) 0.16

HpHMeanHe: TaGHI/IHa COCTaBJIEHA aBTOpaMH.

Note: created by the authors.
Ta6nuua 7/Table 7
PacnpepeneHue 4yacToT annenen n reHOTUNOB B BbIGOpKax 60MbHbIX PA M KOHTPONA B COCTOSIHUM
MeHonay3bl

Distribution of allele and genotype frequencies in samples of patients with OC and controls in menopause

G, 055 TGS, St Bonbubie PS B MeHOMmay3e/ KoHnTpoms, MeHOMay3a/
Pol po hic locu}; ’ S ,alleles OC patients in menopause  Control group in menopause  OR (95 %) CI) p
ymorp b (ORI, (n=143) (n=122)
11549465/ HIFIA T , CcC 126 (88,4 %) 109 (89,7 %) 0,87 (0,32-2,33)
rs €HOTHIIEI o/n o o
rs11549465/HIFIA Genotypes CT 17 (11,7 %) %) 9 (7,7 %) 1,58 (0,55-4,57) 0,24
TT 0 (0 %) 3(2,6 %) 0,18 (0,01-3,74)
0, 0 —
Amenm/Alleles C 269 (94,2 %) 227 (93,6 %) 1,11 (0,45-2,74) 0.82
T 17 (5,8 %) 15 (6,4 %) 0,90 (0,36-2,23)
CcC 106 (73,9 %) 83 (68,4 %) 1,31 (0,67-2,56)
1s3025039/VEGFA I'enotumnsl/ o o B
153025039/ VEGFA Genotypes CT 36 (25,0 %) 34 (27,8 %) 0,86 (0,43-1,72) 0,46
TT 1(1,1 %) 5(3.8 %) 0,29 (0,03-2,86)
@ 248 (86,4 %) 200 (82,3 %) 1,36 (0,75-2,47)
An /Allel 0,3
ACTTATCES T 38 (13,6 %) 44 (17,7 %) 0,73 (0,40-1,33)
cC 43 (29,8 %) 45 (36,8 %) 0,73 (0,36-1,47)
1s2146323/VEGFA I'enorunsl/ . o 0.5
1s2146323/VEGFA Genotypes CA 65 (45,6 %) 49 (40,0 %) 1,26 (0,65-2,44) )
AA 35 (24,6 %) 28 (23,2 %) 1,08 (0,50-2,33)
C 151 (52,6 %) 139 (56,8 %) 0,84 (0,53-1,35)
An Allel 4
Aean/Alleles A 135 (47,4 %) 105 (43,2 %) 1,19 (0,74-1,89) >4

Ipumeyanne: TabnuIa COCTaBICHA aBTOPAMH.

Note: created by the authors.
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Ta6bnuua 8/Table 8
PacnpepeneHue YactoT annenen 1 reHOTUNOB B BbIOOPKax 6onbHbIXx PA 1 KoHTpons ¢ coxpaHHoM
penpoayKTUBHOM PyHKLMen

Distribution of allele and genotype frequencies in samples of patients with OC and controls with intact
reproductive function

Bosnpnble PA ¢ coxpanHoit KonTposs ¢ coxpanHoi
PENpOAYKTUBHOM (QyHKIMEH/  penpoayKTHBHON (QyHKIMe/

OC patients with preserved ~ Control group with preserved
reproductive function (n=62) reproductive function (n=137)

[MonmumopdHEIit T0KYyC,
TCHOTHIIBI, aJUICITH/
Polymorphic locus, genotypes, alleles

OR(95%)CI)  p

S . cc 54 (87,3 %) 114 (83,0 %) 1,40 (0,55-3,56)
rs CHOTHIIBI o o .
11549465 HIF 1A Genotypes T 7(10,9 %) 20 (14,4 %) 0,73 (0,27-2,00) 0,77
TT 1(1,8 %) 32,6 %) 0,67 (0,07-6,62)
) 0, |
e/ Alleles C 115 (92,7 %) 248 (90,2 %) 139.(0.60323)
T 9(7,3 %) 26 (9,8 %) 0,72 (0,31-1,67)
cc 43 (69,5 %) 97 (70,9 %) 0,93 (0,47-1,86)
1s3025039/VEGFA I'enotunsl/ o o g
23025039/ VEGEA Genotpes €T 18 (29,0 %) 35 (25,5 %) 1,20 (0,59-2,44) 0,61
TT 1(1,5 %) 53,6 %) 0,41 (0,06-2,99)
C 104 (84,0 %) 229 (83,6 %) 1,02 (0,56-1,87)
Annenm/Alleles T 20 (16,0 %) 45 (16,4 %) 098 (0,53-1,78) 4
cc 24 (39,0 %) 44 (31,8 %) 1,37 (0,46-4,10)
1s2146323/VEGFA I'enotunsl/ o o 0.68
2146323/ VEGEA Genotypes A 21 (34,1 %) 62 (45,2 %) 0,62 (0,22-1,79) 0,
AA 17 (26,8 %) 31(22,7 %) 1,25 (0,37-4,19)
C 69 (56,1 %) 150 (54,5 %) 1,06 (0,51-2,22)
Anenm/Alleles A 55 (43,9 %) 124 (45,5 %) 0,94 (045-196) %7

HpnMet{aHue: TabNuIa COCTaBICHA aBTOpaMu.

Note: created by the authors.

Ta6bnuua 9/Table 9
PacnpepeneHue 4yacToT annenen u reHOTUNOB B rpynmne 60NbHbIX PA B 3aBMCMMOCTH OT CTagumn

3aboneBaHus
Distribution of allele and genotype frequencies in group of patients with OC depending on the stage of the
disease
[MonmumopdHEI TOKYC, TEHOTHIIBL, Bonsasie P I-11 cragun/ Bonbasre PA II-1V cragmm/
aynreny/ Patients with OC Stage I-II  Patients with OC Stage III-IV  OR (95 %) CI) p
Polymorphic locus, genotypes, alleles (n=70) (n=135)
11549465 FIIFIA T ) CcC 63 (89,4 %) 116 (85,7 %) 1,40 (0,49-4,03)
s CHOTHUIIBI o o .
s11549463/HIF14 Genotypes CT 6 (9,1 %) 19 (14,3 %) 0,60 (0,20-1,80) 0,42
TT 1(1,5 %) 0(0 %) 2,91 (0,12-2,74)
0, 0, —
JYSS. C 132 (93,9 %) 251 (92,9 %) 1,19 (0,45-3,19) 07
T 8 (6,1 %) 19 (7,1 %) 0,84 (0,31-2,25)
ccC 46 (65,7 %) 110 (81,3 %) 0,44 (0,20-0,99)
1s3025039/VEGFA I'enotunsl/ o o B
153025039/ VEGFA Genotypes CT 23 (32,8 %) 23 (17,2 %) 2,36 (1,03-5,38) 0,12
TT 1(1,5 %) 2 (1,6 %) 0,95 (0,06-5,59)
C 115 (82,1 %) 243 (89,8 %) 0,52 (0,25-1,07)
An /Allel 0,07
femAteies T 25 (17,9 %) 27 (10,2 %) 1,93 (0,94-3,98)
ccC 20 (28,6 %) 47 (35,0 %) 0,74 (0,34-1,61)
1s2146323/VEGFA I'enotursl/ o o 0.73
12146323/ VEGFA Genotypes ~ CA 33 (46,9 %) 56 (41,2 %) 1,26 (0,62-2,58) 0,
AA 17 (24,5 %) 32(23,8 %) 1,04 (0,45-2,39)
C 73 (52,0 %) 150 (55,6 %) 0,87 (0,52-1,43)
An /Allel 0,57
emyATeies A 67 (48,0 %) 120 (44,4 %) 1,16 (0,70-1,91)

HpnMeanue: TabIuIa COCTaBICHA aBTOpaMH.

Note: created by the authors.
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Ta6bnuua 10/Table 10
PacnpepeneHue yactoT annenen U reHOTUNOB B rpynne 6onbHbIX PS B 3aBUCMMOCTH OT cTENneHn
3N0Ka4YeCTBEHHOCTH

Distribution of allele and genotype frequencies in the group of patients with ovarian cancer depending on
the tumor grade

e i G, TR, S Bonbasre PA G1-G2/ Bonbasie PA G3-G4/
Pol nfo i 1ocuys e el Patients with OC Grade ~ Patients with OC Grade ~ OR (95 %) CI) p
ymorp » ECNOLYPEs, G1-G2 (n=109) G3-G4 (n=96)
1549465 HIF LA L . occ 104 (95,1 %) 77 (80,4 %) 0,21 (0,06-0,80)
IS CHOTHIIBL o 0 -
e 11549465/HIF 14 Genotypes €T 54,9 %) 17 (17,8 %) 420 (1,09-16,16) 0,04
TT 0(0 %) 2(1,9 %) 3,32 (0,13-83,30)
C 213 (97,5 %) 171 (89,3 %) 0,21 (0,06-0,77)
Annemm/Alleles T 52,5 %) 21 (10,7 %) 476 (131-17,34) 0!
025030/ VEGEA T ,occ 74 (67,8 %) 67 (69,8 %) 1,10 (0,49-2,45)
I CHOTHUIIbL o 0 .
3025039/ VEGE Gonotymes. €T 31(28,8 %) 27 (28,3 %) 0,98 (0,43-2,22) 0,88
TT 43,4 %) 2(1,9 %) 0,55 (0,05-6,22)
C 179 (82,2 %) 161 (84,0 %) 1,13 (0,56-2,29)
Anzenn/Alleles T 39 (17,8 %) 31 (16,0 %) 088 (044-1,78) 73
L4303 VEGHAT . 31 (28,3 %) 41 (42,9 %) 1,90 (0,65-5,59)
IS CHOTHUIIbL o 0 -
2146323 VEGE Gonotymes. €A 52 (47,8 %) 41 (42,9 %) 0,82 (029-231) 0,44
AA 26 (23,9 %) 14 (14,2 %) 0,53 (0,13-2,15)
c 114 (52,2 %) 123 (64,3 %) 1,65 (0,78-3,50)
Anzean/Alleles A 104 (47,8 %) 69 (35,7 %) 061 (029-129) >

HpnMeanue: TabIMIa COCTaBICHa aBTOpaMH.

Note: created by the authors.

Ta6bnuua 11/Table 11
Pacnpep,enel-me yacToT annenen U reHoTUNoB B Bbl60pKe 6onbHbIX PA B 3aBUCMMOCTU OT Hanuuus
pernoHapHbIX U oTAarieHHbIX MeTacTta3oB

Distribution of allele and genotype frequencies in a sample of patients with OC depending on the presence
of metastases

. Bonpnsie PA Bonpnsie PA
TomumopdHslii 10KYyC,
CHOTHIILL e/ ¢ MeTacTazaMu/ 0e3 MeTacTazoB/ OR (95 %) CI)
. > OC patients with metastasis OC patients without metastasis i P
Polymorphic locus, genotypes, alleles (n=70) (n=135)
11549465 /HIFIA T y CcC 58 (83,3 %) 121 (89,4 %) 0,59 (0,21-1,65)
rs CHOTHIIBI 0 o 8
1s11549465/HIF 4 Genotypes CT 12 (16,7 %) 12 (9,4 %) 1,93 (0,67-5,51) 0,36
TT 0 (0 %) 2(1,2 %) 0,58 (0,02-4,54)
0, 0, —
Ammen/Alleles C 128 (91,7 %) 254 (94,1 %) 0,69 (0,26-1,81) 0.44
T 12 (8,3 %) 16 (5,9 %) 1,45 (0,55-3,82)
CcC 54 (77,8 %) 94 (69,3 %) 1,55 (0,67-3,57)
1s3025039/VEGFA I'enotumnsl/ o o .
153025039/ VEGFA Genotypes CT 14 (20,0 %) 38 (28,4 %) 0,63 (0,27-1,50) 0,57
TT 2(2,2 %) 3(2,3 %) 0,98 (0,09-11,08)
C 122 (87,1 %) 226 (83,5 %) 1,42 (0,67-2,99)
A Allel
anean/Alleles T 18 (12,9 %) 44 (16,5 %) 071 (033-149) 3O
CcC 19 (26,5 %) 50 (36,7 %) 0,62 (0,25-1,57)
1s2146323/VEGFA I'enoTtumsl/ o 0 0.58
1s2146323/VEGFA Genotypes CA 31 (44,1 %) 54 (40,0 %) 1,18 (0,51-2,77) 0,
AA 20 (29,4 %) 31(23,3 %) 1,37 (0,53-3,54)
C 69 (49,2 %) 154 (57,0 %) 0,72 (0,40-1,31)
A /Allel 0,28
anesn/Alleles A 71 (50,8 %) 116 (43,0 %) 1,39(0,76-2,52)

IMpumevanue: TabnunIa COCTaBICHA ABTOPAMH.

Note: created by the authors.
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Ta6nuua 12/Table 12

PacnpepeneHue yactoT annenen ¥ reHOTUNOB B BbIGOpkax 6onbHbIX PA B 3aBucumocTu ot
MeTacTaTU4eCKoro nopaxeHus HVIM(baTI/I‘-IeCKVIX y3noB
Distribution of allele and genotype frequencies in samples of patients with OC depending on lymph node
metastasis

Bonwubie P51

C METAaCTaTUYCCKUM

[ommopdHEIi 10KYyC,
T€HOTHUIIBI, aJUIeITH/
Polymorphic locus, genotypes, alleles

TIOPAXKECHUEM

metastasis (n=61)

11549465/HIF1A Tx / ce 48 (78,9%)
IS ©HOTHIIBL 0
rs11549465/HIF 14 Genotypes T 13 @L1%)
TT 0 (0 %)
0,
Amnnenn/Alleles ¢ 109(89,5 %)
T 13 (10,5 %)
) CcC 55 (90,0 %)
1rs3025039/VEGFA T'enotursl o
1s3025039/VEGFEA Genotypes T 6(10,0%)
TT 0(0 %)
C 116 (95,0 %)
Annemn/Alleles T 6 (5,0 %)
CC 16 (26,7 %)
1s2146323/VEGFA I'enotunsl/ 33
152146323/ VEGFA Genotypes A 53,3 %)
AA 12 (20,0 %)
C 65 (53,3 %)
Amnenn/Alleles A 57 (46,7 %)

HpI/IMC‘IaHI/ICZ Ta6111/1ua COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

CC: OR=3,39, 95 % CI=1,28-8,97; TT vs CC/CT:
OR=2,42,95 % CI=1,60-3,65) [18]. dpyroii mcTaana-
713 [22] nokaszani 3HaYuMYI0 aCCOLUALUI0 MUHOPHOTO
amtenst 7 monmuMopdHoro okyca rs11549465/HIF 14
C TOBBIIICHHBIM PUCKOM Pa3BUTUSI THHEKOJIOTHYE-
ckoro paka y eBpomneounos (T vs C, OR=2,11, 95 %
CI=1,35-3,30).

Bxman momumopdroro mokyca rs2146323 rena
VEGFA B maToreHe3 OHKOJIOTHYECKUX 3a00JIeBaHUN
HU3y4YE€H HEA0CTAaTOYHO. M3BECTHO, YTO yKa3aHHbIN
nouMopU3M JOKaJIM30BaH B Mpejieiax 2 HHTPOHA,
yIaJeH OT CAalTOB CBSI3BIBAHHS TPAHCKPUIIITUOHHBIX
(hakTOPOB M HE YYaCTBYET B M3MEHEHHSIX CIIAMCHHIA
9Kk30HOB [9]. B Hamem #ccieloBaHUM MOKa3aHO OT-
CYTCTBUE aCCOIMAIUU MEX]y OJHOHYKJICOTHHOU
3amenoit C12143A VEGFA (rs2146323) u puckoMm
pazsutusa PS. Ognako T.B. AGakymoBO#i ¢ COaBT.
[I0Ka3aHa acColMallis YKa3aHHOIO MOJIMMOp(HU3Ma
C MOSIBIICHUEM PaHHUX peuuauBoB npu PS. ABTophI
[TPOIEMOHCTPUPOBAIIH, YTO TOMO3HUTOTHI IO PEIKOMY
amterto A4 B BEIOOpKe ManueHTok ¢ PS BcTpeuarores
yale B IpyIie ¢ peluanBOM, YeM Y OOIBHBIX ¢ 0e3-
PEIMIUBHBIM ITEPHOIOM 12 MeC IMociie XUMHUOTEparuu
(OR=1,29; p=0,87) [23].

MpBI ToKa3aiau OTCYTCTBHE aCCOIMAITUH TTOJIH-
mopdHoro sokyca rs3025039/VEGFA ¢ puckoM pas-
Butusi PSl. AHallornyHble JJaHHBIC TAKKE TIOTYYCHBI

88

TUMGaTHIECKUX Y3II0B/
OC patients with lymph node

Bonenbie P
6e3 MeTacTaTH4ecKoro
HOPaXKEHUS
TUMGaTHIECKUX Y3I10B/
OC patients without lymph
node metastasis (n=144)
133 (92,5 %)

OR (95 %) CI) p

0,31 (0,08-1,17)

9 (6,5 %) 3,8(0,97-1535) 0,12
2(1,1 %) 1,58 (0,06-40,28)

275 (95,5 %) 038 O1-134) )
13 (4,5 %) 2,62 (0,75-9,18)

90 (62,5 %) 5,40 (1,18-24,65)

50 (34,4 %) 0,21 (0,05-0,97) 0,06
4(3,1%) 0,65 (0,03-13,11)

230 (79,7 %) 484 (1,12-2095)

58 (20,3 %) 0,21 (0,05-0,89)

52 (36,4 %) 0,64 (0,18-2,22)

55 (37,9 %) 1,87 (0,61-5,80) 0,55

37 (25,8 %) 0,72 (0,18-2,86)

159 (55,3 %) 092042209 o,

129 (44,7 %) 1,08 (0,49-2,40)

J. Bhaskari et al. mpu ncciaenoBanuy WHIUHCKON ITO-
nysitun [24]. OiHako HaMu OOHAPYIKEHA ACCOLMALIHSI
penxoro aens T nomumopgHoro jiokyca rs3025039
reHa VEGFA ¢ OTCYyTCTBHEM METacTaTHYECKOIO I10-
pakeHus TuMaTndecKnx y3moB. Y 6ombHbIX P 6e3
nopakeHus TMMQOyY3JIOB U, KaK CIECTBHE, C OJ1aro-
NPUSTHBIM UCXO/IOM YKa3aHHBIN aJulelb BCTpedacs
3Haynmo yarie (p=0,02).

3akaouenue

Pak AMYHHMKOB SIBISETCS MYIBTH(QAKTOPHBIM 3a-
OoJsieBaHMEM, B Pa3BUTHE KOTOPOTO 3HAYMMBIH BKIIal
BHOCHT HACJIEJICTBEHHOCTb. MHOTOYNCIIEHHBIE UC-
CJIEJOBaHUs TEHETUYECKOM MTPEIPACIIONIOKEHHOCTH K
P neMoHCTpUPYIOT B3aUMOCBS3b IAHHOM NIaTOJIOTHH
HE TOJIKO C MYyTalUsMH, MPUBOJALINMH K IOTEPE
¢yHKUMN Oenka, HO U C OJHOHYKJICOTHIHBIMHU IO-
muMmopdm3mMamu. [loaToMy MOMCK accoruanuii mo-
JUMOpP(HBIX BapuaHTOB ¢ P ocTaeTcst akTyanbHBIM.
CornacHo JaHHBIM HalIero MCCiel0BaHUs, MOJIHU-
Mop¢usie nokychl 1511549465/HIF 14, 1s3025039/
VEGFA, 1s2146323/VEGFA He acCOMMUPOBAHBI C
puckoM pas3Butus PS y jKeHIMH, NPOKUBAIOIIMX B
Pecny6nuke bamkoprocran. OqHako B Xofe ucclie-
JIOBaHHUS YCTAHOBJIEHO, YTO peAKHM amens 7 monu-
MopHoro nokyca rs11549465 rena HIF 14 3raunmo
qarie BCTpedayics y 00apHBIX PS BhICOKOH cTemenn
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3JI0Ka4E€CTBEHHOCTH, MO CPaBHEHHUIO C OOIBHBIMU
PS1, y xoTOpBIX ormyxomu 00ragani HU3KOH CTETIeHBIO
3nokadectBeHHOCTH (p=0,01). O6HapyxeHo, 4To
TOMO3HTOTHI 10 ajuieito 7 moIuMopHOTro JOKyca
rs11549465/HIF | 4 3na4MMo yaiie BCTpevaInch y na-
LUEHTOK ¢ HU3KOAU()(HepeHIMPOBAHHBIMH OITyXOJISIMU
(p=0,04). Taxxe MbI OOHAPYKHIIA, YTO MUHOPHBINA

JINTEPATYPA/REFERENCES

1. Ferlay J., Ervik M., Lam F., Laversanne M., Colombet M., Mery L.,
Piiieros M., Znaor A., Soerjomataram I., Bray F. Global Cancer Observa-
tory: Cancer Today. Lyon, France: International Agency for Research on
Cancer, 2024. [cited 2024 May 9]. URL: https://gco.iarc.who.int/today.

2. Pax siuunukos. DyHIaMEHTAIIBHBIC M KIMHAYECKHUE HCCIICI0BAHNIS.
Ton pen. H.E. Kynunuckoro, JI.®. T'ynsesoii, H.A. Oruepy6osa, 1.C.
Crumuu. M., 2021. 752 c. [Ovarian cancer. Basisc and clinical research.
Ed. by N.E. Kushlinsky, L.F. Gulyaeva, N.A. Ognerubov, I.S. Stilidi.
Moscow, 2021. 752 p. (in Russian)].

3. Jemuoosa H.A. OcobeHHOCTH OnpeeNeHus MyTanuii reHoB BRCA 1
u BRCAZ2 nipu cepo3HoM pake ssuaHukoB. CoBpeMeHHast onkosorus. 2017;
19(1): 30-33. [Demidova I.A. The characteristics of determination of
BRCA1 and BRCA2 mutations in serous ovarian cancer. Modern Oncology.
2017; 19(1): 30-33. (in Russian)]. doi: 10.26442/1815-1434 19.1.30-33.
EDN: ZBKNAP.

4. Telarovic 1., Wenger R.H., Pruschy M. Interfering with Tumor
Hypoxia for Radiotherapy Optimization. J Exp Clin Cancer Res. 2021;
40(1): 197. doi: 10.1186/s13046-021-02000-x.

5. Hockesuu M.C., IlImabunckas T.T., bacunckui B.A. 3naueHue
HIF-10, VEGF-A 1 iNOS B kaH1eporesnese ToiICToi KKK, [ erarosiorus u
ractpoanteponorust. 2019; 3(1): 81-86. [loskevich M.S., Shtabinskaja T.T.,
Basinskij V.A. The significance of hif-1a, VEGF-A and iNOS in colon
carcinogenesis. Hepatology and Gastroenterology. 2019; 3(1): 81-86. (in
Russian)]. doi: 10.25298/2616-5546-2019-3-1-81-86. EDN: SDGJDE.

6. Camoiinenxo E.C., Konecnuxosa H.B., baxnaii B.1., Maiioannuxo-
6a E.10., Omenvuenxo E.B. Ilonumopdusm reno VEGF nipu ociioxaeHHOM
MHGEKIMOHHOM 3HaoKapauTe. MHpekims nu ummynutet. 2022; 12(5):
938-46. [Samoylenko E.S., Kolesnlkova N.V., Baklay V.I., Maydannlko-
va E.Yu., Omelchenko E.V. VEGF gene polymorphism in complicated
infective endocarditis. Russian Journal of Infection and Immunity. 2022;
12(5): 938—46. (in Russian)]. doi: 10.15789/2220-7619-VGP-1877. EDN:
KNTFFN.

7. Uslu C., Tiiz M., Yasan H., Okur E. Investigation of GLUT1, HIF 1o
and TBX21 Gene Polymorphisms in Laryngeal Cancer. Turk Arch Otorhi-
nolaryngol. 2018; 56(2): 70-74. doi: 10.5152/ta0.2018.3177.

8. Steffensen K.D., Waldstrom M., Brandslund I., Jakobsen A. The
relationship of VEGF polymorphisms with serum VEGF levels and
progression-free survival in patients with epithelial ovarian cancer. Gynecol
Oncol. 2010; 117(1): 109-16. doi: 10.1016/j.ygyno.2009.11.011.

9. Sivaprasad S., Govardhan B., Harithakrishna R., Venkat Rao G.,
Pradeep R., Kunal B., Ramakrishna N., Anuradha S., Reddy D.N. Associa-
tion of vascular endothelial growth factor (VEGF) gene polymorphism and
increased serum VEGF concentration with pancreatic adenocarcinoma.
Pancreatology. 2013; 13(3): 267-72. doi: 10.1016/j.pan.2013.02.006.

10. Saenz-Lopez P, Vazquez F., Cozar J.M., Carretero R., Garrido F,,
Ruiz-Cabello F. VEGF polymorphisms are not associated with an increased
risk of developing renal cell carcinoma in Spanish population. Hum Im-
munol. 2013; 74(1): 98-103. doi: 10.1016/j.humimm.2012.10.014.

11. Mandal R.K., Yadav S.S., Panda A.K., Khattri S. Vascular en-
dothelial growth factor 936 ¢>T polymorphism increased oral cancer risk:
evidence from a meta-analysis. Genet Test Mol Biomarkers. 2013; 17(7):
543-7. doi: 10.1089/gtmb.2013.0020.

12. Li Z., Wang Y, Liu C., Wang Z., Wang D., Liang X., Tian J. Asso-
ciation between VEGF single nucleotide polymorphism and breast cancer
in the Northern China Han population. Breast Cancer Res Treat. 2021;
186(1): 149-56. doi: 10.1007/s10549-020-06024-3.

13. Lose F., Nagle C.M., O'Mara T., Batra J., Bolton K.L., Song H.,
Ramus S.J., Gentry-Maharaj A., Menon U., Gayther S.A., Pharoah P.D.,
Kedda M.A., Spurdle A.B. Vascular endothelial growth factor gene poly-

amens T monumopduoro nokyca rs3025039 rena
VEGFA 3naunmo yate BcTpevancs y 6onbHbIX PA 6e3
METaCTaTHIEeCKOTO mopakeHust TuMpoy31oB (p=0,02).
TakuMm 00pa3oM, yKkazaHHbIE TTOJTUMOPPHUIMBI MOTYT
OBITH CBSI3aHBI ¢ MPOrHO30M pazutus PA. s noa-
TBEPKICHHSI aCCOLIMALM HEOOXOANMO TIPOBECTH UC-
CJIeJIOBaHMS Ha OOJBIINX IO 0OBEMY BBIOOpPKaX.

morphisms and ovarian cancer survival. Gynecol Oncol. 2010; 119(3):
479-83. doi: 10.1016/j.ygyno0.2010.08.014.

14. Yamamoto Y., Kiyohara C., Ogata-Suetsugu S., Hamada N., Na-
kanishi Y. Association between genetic polymorphisms involved in the
hypoxia-inducible factor pathway and lung cancer risk: a case-control
study in Japan. Asia Pac J Clin Oncol. 2017; 13(3): 234-42. doi: 10.1111/
ajco.12640.

15. Demirel H.S., Tasdemir P, Cetinkaya S., Cinar 1., Kucukkartallar T,
Dursun G. Colorectal Cancer Risk in Relation to Hypoxia Inducible Factor-
lo (Hif-1 o) and Von Hippel-Lindau (Vhl) Gene Polymorphisms. Int J
Hematol Oncol. 2017; 27(1): 13-20. doi: 10.4999/uhod.171674.

16. Meka P.B., Cingeetham A., Nanchari S.R., Damineni S., Tipirisetti N.,
Gorre M., Jarjapu S., Annamaneni S., Digumarthi R., Satti V. HIF-1a
(1772C>T) polymorphism as marker for breast cancer development. Tu-
mour Biol. 2015; 36(5): 3215-20. doi: 10.1007/s13277-014-2949-y.

17. Li D., Liu J., Zhang W., Ren J., Yan L., Liu H., Xu Z. Association
between HIF1A P582S and AS88T polymorphisms and the risk of urinary
cancers: a meta-analysis. PLoS One. 2013; 8(5). doi: 10.1371/journal.
pone.0063445.

18.LiHN., He T, Zha Y.J., Du F., Liu J., Lin H.R., Yang W.Z. HIF-1a.
rs11549465 C>T polymorphism contributes to increased cancer suscep-
tibility: Evidence from 49 studies. J Cancer. 2019; 10(24): 5955-63. doi:
10.7150/jca.35716.

19. Barbitoff Y.A., Khmelkova D.N., Pomerantseva E.A., Slepchen-
kov A.V., Zubashenko N.A., Mironova 1.V, Kaimonov V.S., Polev D.E.,
Tsay V.V, Glotov A.S., Aseev M. V., Shcherbak S.G., Glotov O.S., Isaev A.A.,
Predeus A.V. Expanding the Russian allele frequency reference via cross-
laboratory data integration: insights from 7452 exome samples. Natl Sci
Rev. 2024; 11(10). doi: 10.1093/nsr/nwae326.

20. Konac E., Onen H.1., Metindir J., Alp E., Biri A.A., Ekmekci A. An
investigation of relationships between hypoxia-inducible factor-1 alpha
gene polymorphisms and ovarian, cervical and endometrial cancers. Cancer
Detect Prev. 2007; 31(2): 102-9. doi: 10.1016/j.cdp.2007.01.001.

21. Suzuki H., Yano M., Miyazawa M., Miyazawa M., Ogane N.,
Hasegawa K., Tsuda H., Yoshida M., Okagaki R., Ishihara O., Yasuda M.
Association of the hypoxia-inducible factor-1o (HIF-1a) gene polymor-
phisms with prognosis in ovarian clear cell carcinoma. J Ovarian Res.
2019; 12(1): 7. doi: 10.1186/s13048-019-0481-9.

22.Li Y, Li C., Shi H., Lou L., Liu P. The association between the
rs11549465 polymorphism in the hif-l1a gene and cancer risk: a meta-
analysis. Int J Clin Exp Med. 2015; 8(2): 1561-74.

23. Abaxymosa T.B., I'enune C.0O., [loncosa J].P., I'enune T.I1., Anmo-
neeea U.U., Ilonyonsakosa JI.B., Kysueyosa T.U., /lepeynosa FO.A.,
Ilanyenxo E.I. ®axkTop pocTa 3HIOTEIHS COCYJOB Y OONBHBIX pac-
[IPOCTPAHEHHBIM PAKOM SIMYHHKOB Ha (JOHE XMMHOTEPAIUH 110 CXEME
AP. Kiinnndeckast u taboparopHas auarsocruka. 2018; 63(9): 543-48.
[Abakumova T.V., Gening S.O., Dolgova D.R., Gening T.P, Antoneeva L1,
Poludnyakova L.V., Kuznetsova T.I., Dergunova Yu.A., Panchenko E.G.
The vascular endothelial growth factor in patients with advanced ovarian
cancer on the background of chemotherapy according to the AP scheme.
Clinical Laboratory Diagnostics. 2018; 63(9): 543-48. (in Russian)]. doi:
10.18821/0869-2084-2018-63-9-543-548. EDN: VNGYWL.

24. Bhaskari J., Premalata C.S., Shilpa V., Rahul B., Pallavi V.R.,
Ramesh G., Krishnamoorthy L. Vascular endothelial growth factor poly-
morphisms and a synchronized examination of plasma and tissue expres-
sion in epithelial ovarian cancers. Tumour Biol. 2016; 37(1): 1017-23.
doi: 10.1007/s13277-015-3891-3.

Toctymuna/Received 28.07.2024
Opnobpena nocne perenszuposanus/Revised 21.11.2024
IMpunsra k myomukamun/Accepted 21.02.2025

CBEJEHUA OB ABTOPAX

AnnpeeBa Exarepuna AnaronbeBna, acnupant, ®I'b0OY BO «Ydumcknil ynuBepcureT Hayku U TexHonorui» (r. Yoa, Poccus);
npemnoaasarenb, AHO BO «Ypanbckuii MmeaunuHckuit HHCTUTYT» (T Yensouuck, Poccus). ORCID: 0000-0002-2896-4499.
AmunoBa DabBupa TarmpoBHa, KaHuIaT OMOIOTHYECKUX HAyK, CTApIIUi MpenoaBaTenb Kadeapbl TeHETHKH U (GyHIaMEeHTaIbHOM

CUBUPCKIM OHKONMOTMYECKUW XXYPHAT. 2025; 24(1): 79-91

89



LABORATORY AND EXPERIMENTAL STUDIES

meauuunel, ®I'BOY BO «VYdumcknit ynusepcurer Hayku u texaonoruin» (r. Ya, Poccust). ORCID: 0000-0001-6691-5543.
®ancxanosa Panusa Pa3sinoBHa, KaHAWIaT MEIUIIMHCKUX HAyK, 3aBEAYIOIIAs OTAEICHHEM OHKornHekonoruu, [AY3 «Pecmybnukan-
CKUii KIIMHUYECKUI OHKoJIornueckuit qucnancepy (r. Ya, Poccust). ORCID: 0000-0002-6958-0977.

3arutoB UnbmMup PagukoBu4, OHKOJIOT OTAEICHUS OHKOTnHeKoaoruu, 'AY3 PecnyOnukaHCKuii KITMHUYECKUH OHKOJIOTHYECKUH TUC-
nancep (T. Ya, Poccust). ORCID: 0009-0008-4774-3174.

Banoa SIna BasiepbeBHa, KaHauIaT OMOJOIMYECKUX HAYK, MIIQALINNA HAyYHBIH COTPYIHUK OT/Ie/Ia TOKCUKOI0ruu 1 renetuku, ®bYH
«Y puMcKuii HayYHO-HUCCIIEI0BATEILCKUI HHCTUTYT MEAMULIMHBI TPY/Ia U DKOJIOTHHU Y€I0BEKa»; MIaAIINN HayuHbIi coTpyauuk, DI'BOY
BO «Ydumckuii yausepcuteT Hayku U TexHonoruin» (T. ¥ da, Poccus). ORCID: 0000-0001-6605-9994.

®enoposa FOaus FOpbeBHa, kKaHAUAAT OMOJIOIMYECKUX HAYK, CTAPIINN HAyYHBIH COTPYIHHK J1aOOPAaTOPUH MOMYIALMOHHONW U Me-
JHLTHCKOW T'eHeTHKH, TOLEHT Kadeapsl reHeTHkd 1 pyHnamentansHoi Meauinael, ®DIBOY BO «Vdumckuii yHUBEpCUTET HAyKH U
texHosoruit» (r. Ya, Poccust). ORCID: 0000-0002-9344-828X.

Hypraauesa Anbdusa XaMaTbsiHOBHA, KaHINAAT OMOJOTMYECKUX HAyK, JOLEHT, CTApILUIl Hay4YHbIH COTPYIHHUK Ja00OpaTOpuH Io-
MYJSIAOHHON M MEAMIMHCKOW T'€HETHKH, JOLUESHT Kadeapbl reHeTHKH U QyHaamenTtanbHoi Meauiunel, ®TBOY BO «VYdumcknit
YHUBEPCUTET HayKu U TexHosorui» (r. Ya, Poccus). ORCID: 0000-0001-6077-9237.

Mapbsim J{apBuur, PhD no MeauunHckoit OMOTEXHOIOTHH, TOLUEHT Kadeapbl MEAUIIMHCKON OMOTEXHOIOTHH, APaKCKUI YHUBEPCUTET
MeauIMHCKUX Hayk (Apak, Mpan). ORCID: 0000-0002-1030-496X.

Caxaesa /Iuna JIlaMupoBHa, JOKTOp MEAULIUHCKUX HAyK, Tpodeccop Kadenps! papMaKkoIOruy ¢ KypcoM KIMHHYECKOit (hapMakonoruu,
OI'BOY BO «bamkupckuii rocynapcTBeHHbINH MEAUIUMHCKUN yHUBEpcuTe™ (T. Y da, Poccus). ORCID: 0000-0003-4341-6017.
XycHyTanHoBa Jib3a KamuiieBHa, 10KkTOp OHOJIOTHYECKUX HayK, Ipodeccop, 3aBeayrolias kadeapoil TeHeTUKH U (yHIaMEeHTalbHO
meuimael, OI'BOY BO «VY dumckuii yHuBepcHTET HayKH U TexHOooruiny; aupekrop, ®I'BYH «HCTUTYT OMOXUMUHN 1 TeHEeTHKI Y HHM-
CKOT0 Hay4uHOro 1ieHTpa Poccuiickoii akaemun HayK; 3aBeyrolas Kaheapoi MeUIMHCKON TeHEeTUKH U pyHIaMEHTaIbHOH MEeUIHHBI,
OI'BOY BO «bamkupckuii rocynapcTBeHHbINH MEAUIMHCKUN yHUBEpcuTe™ (T. Y da, Poccus). ORCID: 0000-0003-2987-3334.
[poxodrena Japbss CUMOHOBHA, KaHIMIAT OMOJIOTHUCCKUX HAyK, JOLEHT, 3aBEAYyIONIas J1adopaTopueil MOy IIMOHHONW U MeIH-
LIMHCKOW T'€HETHKH, JOIEHT Kadeapbl reHetrku U dyHnamenransHoi meauiunel, ®I'BOY BO «Ydumckuil yHUBEpCUTET HAyKH U
texHosoruit» (r. Ya, Poccust). ORCID: 0000-0003-0229-3188.

BKNAQ ABTOPOB

Annpeena Exarepuna AnatonseBHa: cOOp MaTepuaa, IOJIy4eHHE JAHHBIX U ITOCIEAYIONNI NX aHalli3, HAlMCAHUE CTAaThU.
AmuHoBa DubBupa TarnpoBHa: cucTeMaTH3anys COOpPaHHOTO MaTepuaa, aHali3 MOIyYeHHbBIX JaHHbIX.

®ancxanosa Panus PasanoBHa: kpuTHUYeCKUN IEePeCMOTpP ¢ BHECEHUEM LICHHOIO UHTEIUICKTYaIbHOIO CONEPAKAHUSL.

3arutoB Mibmup PagukoBuy: KpUTHUECKUH IEPECMOTP C BHECEHUEM LICHHOTO UHTEIICKTYaIbHOIO COLCPIKAHMS.

BanioBa fIna BasiepbeBHa: yyacTue B aHaJIM3€ IOJIyYCHHBIX JaHHBIX.

®enoposa H0ums FOpbeBHa: KpUTHUECKUI IEPECMOTP C BHECEHUEM LICHHOTO UHTEIICKTYaIbHOIO COLCPIKAHUSL.

Hypramuesa Anbgus XaMaTbsIHOBHA: IUIAHUPOBAHNE HAyYHOU pabOTHL, €€ CTPYKTYpH3aIHsL.

MapbsiM JlapBHII: KPUTHYECKUI IEPECMOTP C BHECEHUEM LICHHOTO UHTEIUICKTYaIbHOIO COLCPIKAHMS.

CaxkaeBa /Iuna J/lamupoBHa: y4acTHe B aHAJIN3E [1OJYYCHHBIX JAHHBIX.

XycHyTanHoBa Jib3a KaMuiieBHA: KpUTHYECKUN IIEPECMOTP ¢ BHECEHUEM LICHHOIO UHTEIUICKTYaIbHOIO COACPAKAHUSL.
IIpoxodnesa Japbs CHMOHOBHA: PEAAKTUPOBAHUE OKOHYATEIBHOM BEPCUH CTATBH.

Bce aBropsr 0100pHiH GpUHATEHYIO BEPCHIO CTaThH Iepe]| MyOnnKanuei, BIpa3iIi COIVIacHe HECTH OTBETCTBCHHOCTD 3a BCE ACTIEKTHI
PpaboThI, MOIPa3yMEBAIONIYI0 HA/UIeKaIee N3YIeHHE U PELIeHHEe BOIPOCOB, CBI3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIFOOOMH
9acTH pabOTHIL.

QDunancuposanue

Tocyoapcmesennoe sadanue. Coenawenue Ne 075-03-2024-123/1.

Kongpnuxkm unmepecos

Asmopul 3as61310m 00 OMCYMCmMeuU KOHQIUKMA UHIMEPECOos.

Coomeemcmeue npuHyURAM IMUKU

IIposedennoe uccnedosarie coomsemcmasyem cmanoapmam XenoCUHKCKOU 0exiapayuis, 0000peHo He3a8Uc-
MbIM dMudecKum Komumemom Mucmumyma ouoxumuu u cenemuru Ypumcroeo nayunoeo yenmpa Poccutickotl
axademuu Hayk (Poccus, 450054, 2. Ypa, np-m. Oxmsops, 71), npomoxonr Ne 14 om 15.09.16.

Hugpopmuposannoe coznacue

Bce nayuenmui noonucaiu nucbMenHoe UHGOPMUPOBAHHOe CONACUe HA NYOTUKAYUIO OAHHBIX 8 MEOUYUHCKOM
JACYpHATE, BKAIOUASL €20 INEKMPOHHYIO 8EPCUIO.

ABOUT THE AUTHORS

Ekaterina A. Andreeva, Postgraduate, Ufa State University of Science and Technology (Ufa, Russia); Lecturer, Ural Medical Institute
(Chelyabinsk, Russia). ORCID: 0000-0002-2896-4499.

Elvira T. Aminova, PhD, Senior Lecturer, Department of Genetics and Fundamental Medicine, Ufa State University of Science and
Technology (Ufa, Russia). ORCID: 0000-0001-6691-5543.

Rania R. Faiskhanova, MD, PhD, Head of the Department of Gynecological Oncology, Republican Clinical Oncology Dispensary
(Ufa, Russia). ORCID: 0000-0002-6958-0977.

90 SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 79-91



JIABOPATOPHbBIE U 3KCMNEPUMEHTAJIbHbLIE UCCJIIEOAOBAHUA

IImir R. Zagitov, MD, Oncologist, Department of Gynecological Oncology, Republican Clinical Oncology Dispensary (Ufa, Russia).
ORCID: 0009-0008-4774-3174.

Yana V. Valova, PhD, Junior Researcher, Department of Toxicology and Genetics, Ufa Research Institute of Occupational Health and
Human Ecology; Junior Researcher, Ufa State University of Science and Technology (Ufa, Russia). ORCID: 0000-0001-6605-9994.
Yulia Yu. Fedorova, PhD, Senior Researcher, Laboratory of Population and Medical Genetics, Associate Professor, Department of Genetics
and Fundamental Medicine, Ufa State University of Science and Technology (Ufa, Russia). ORCID: 0000-0002-9344-828X.

Alfiya Kh. Nurgalieva, PhD, Associate Professor, Senior Researcher, Laboratory of Population and Medical Genetics, Associate
Professor, Department of Genetics and Fundamental Medicine, Ufa State University of Science and Technology (Ufa, Russia). ORCID:
0000-0001-6077-9237.

Maryam Darvish, PhD, Assistant Professor, Department of Medical Biotechnology, Arak University of Medical Sciences, School of
Medicine (Arak, Iran). ORCID: 0000-0002-1030-496X.

Dina D. Sakaeva, MD, DSc, Professor, Department of Pharmacology with a course of Clinical Pharmacology, Bashkir State Medical
University (Ufa, Russia). ORCID: 0000-0003-4341-6017.

Elza K. Khusnutdinova, DSc, Professor, Head of the Department of Genetics and Fundamental Medicine, Ufa State University of
Science and Technology; Director, Institute of Biochemistry and Genetics, Ufa Scientific Center, Russian Academy of Sciences; Head
of the Department of Medical Genetics and Fundamental Medicine, Bashkir State Medical University (Ufa, Russia). ORCID: 0000-
0003-2987-3334.

Darya S. Prokofyeva, PhD, Associate Professor, Head of the Laboratory of Population and Medical Genetics, Associate Professor,
Department of Genetics and Fundamental Medicine, Ufa State University of Science and Technology (Ufa, Russia). ORCID: 0000-
0003-0229-3188.

AUTHOR CONTRIBUTIONS

Ekaterina A. Andreeva: data collection and analysis, drafting of the manuscript.

Elvira T. Aminova: systematization and analysis of research data.

Rania R. Faiskhanova: critical revision with the introduction of valuable intellectual content.

IImir R. Zagitov: critical revision with the introduction of valuable intellectual content.

Yana V. Valova: analysis of research data.

Yulia Yu. Fedorova: critical revision with the introduction of valuable intellectual content.

Alfiya Kh. Nurgalieva: research supervision.

Maryam Darvish: critical revision with the introduction of valuable intellectual content.

Dina D. Sakaeva: analysis of research data.

Elza K. Khusnutdinova: critical revision with the introduction of valuable intellectual content.

Darya S. Prokofyeva: final approval of the version to be published.

All authors approved the final version of the manuscript prior to publication and agreed to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.

Funding

State assignment. Agreement Ne 075-03-2024-123/1.

Conflict of interests

The authors declare that they have no conflict of interest.

Compliance with Ethical Standards

The study was conducted in accordance with ethical principles outlined in the Declaration of Helsinki
approved by Ethics Committee of Institute of Biochemistry and Genetics, Ufa Scientific Center, Russian Academy
of Sciences (71, October Ave., Ufa, 450054, Russia), protocol No. 14 dated September 15, 2016.

Voluntary informed consent

Written informed voluntaries consents were obtained from the patients for the publication of data in medical
Journal.

CUBMPCKUM OHKONMOTUYECKWUI XKYPHAT. 2025; 24(1): 79-91 91



ONbIT PABOTbl OHKONOMMYECKMX YUPEXXOEHN
ONCOLOGY PRACTICE

DOI: 10.21294/1814-4861-2025-24-1-92-100 Sy 0 |
YAK: 616-006.01-036.65:614.2 )

[ns untuposanus: Karokoea E.B., MeHameHko T.A., Mydpoe B.A., LLloroxoe J1.®. MNepsblil ONbIT cO34aHNs MOBGUNBHOTO
NPUNOXEHNS ANs AUarHOCTUKMA M KOPPEKLIMN HYTPUTUBHOI HEAOCTATOYHOCTH Y OHKONOrMYeCkuX BorbHbIX. CBUPCKIA OHKONOrMYECKIA
xypHan. 2025; 24(1): 92-100. — doi: 10.21294/1814-4861-2025-24-1-92-100

For citation: Kayukova E.V., Ignatenko T.A., Mudrov V.A., Sholokhov L.F. The first experience of creating a mobile ap-
plication for diagnosis and correction of nutritional deficiency in cancer patients. Siberian Journal of Oncology. 2025; 24(1): 92-100. —
doi: 10.21294/1814-4861-2025-24-1-92-100

NEPBbIW ONbIT CO3O0AHNA MOBUITbHOIO NPUNTOXEHUSA
ona QUArHOCTUKU N KOPPEKUWUW HYTPUTUBHOM
HEOOCTATOYHOCTHU Y OHKOJIOT'MYECKUX BOJIbHbIX

E.B. KarokoBa'?, T.A. UrHaTeHko?, B.A. Mygpos', J1.®. LLonoxos?

'dBOY BO «YutmHcKas rocygapcTBeHHasi MeanUmMHckas akagemusiy Munsgpasa Poccun
Poccus, 672000, r. Yuta, yn. lopbkoro, 39a

2I'Y3 «3abaikanbCkuii KpaeBoW OHKONOrMYeCKUin ancnaHcep»

Poccus, 672027, . Yuta, yn. lNleHnHrpagckas, 104

SOMBHY «HayuHbli LeHTp NpoGriem 300poBbsi CEMbU U PENPOAYKLUM YENOBEKA»

Poccus, 664003, r. MpkyTck, yn. Tummpsnsesa, 16

AHHOTauuA

HyTpuTnBHas HegocTaTtouHOCTh Bo3HMKaeT y 30—80 % OHKONormyeckmx 6omnbHbIX, HO 04eHb YacTO OCTaeTCs He-
anarHoctmpyemon. B apy umdposusaumm akTyanbHbIM SBASETCS CO34aHNe NporpamMmm, HanpaeneHHbIX Ha yBenu-
YeHue JOCTYMHOCTU U KayecTBa OKasaHus MeguumMHCKoi noMoLun. Llenb nccnepoBalus — cosaaHme MobunbHoro
NPUMOXEHNs 1 OLeHKa ero aMEKTUBHOCTMN AN ANArHOCTUKN HYTPUTUBHON HEAOCTAaTOMHOCTM Y OHKOMOTMYECKMX
6onbHbIX. MaTepuan u meToAbl. BbinonHeHo npocnekTMBHOE UccneoBaHne cpeay OHKONOrMYecknx 60mnbHbIX:
1-a rpynna — 105 605bHbIX C HYyTPUTUBHON HEQOCTATOYHOCTBIO, 2- rpynna — 96 6onbHbIX 6€3 HYTPUTUBHOM Hedo-
CTaTo4HOCTU. [Pynnbl conocTaBKMbl MO BO3PACTY, NMOMY, OHKONOrMYECKOMY AnarHo3y 1 COMyTCTBYHOLLEN NaTonorum
(p>0,05). OcHOBHbIE aTanbl UCCNeaoBaHNUS: BbISBNEHNE 3HAYVMbIX MapKepOB, acCOLMMPOBAHHBIX C PasBUTUEM
HYTPUTUBHON HELOCTAaTOMHOCTM Y OHKOMNOrMYeckmux GOMbHbBIX, CPeAN nokasatenen obLero 1 GUOXMMUYECKOro
aHanuaa KpoBW, aHTPOMOMETPUYECKNX BENNYMH U Pe3yrnbTaToB (PYHKLMOHANbHBLIX TECTOB; aHaNUTUYECKNA aTan,
3aKrYatoLLMACs B aHann3e BO3MOXHOCTEH MOBUIbHOMO NPUNOXeHNs; paspaboTka NpunoxeHus; Banuaauus
cosfaHHoro npoaykta. PesynbTathl. Y nauveHTOB C HYTPUTUBHOW HELOCTaTOMHOCTLIO 3aperncTpypoBaHo
cHwxeHwue Beca (p=0,001), nHaekca maccel Tena (p=0,001), TONLLMHBI KOXHO-XMPOBOW CKNaAK1 Hag TPULENCOM
(p=0,001) n noa nonatkou (p=0,001), HapacTaHve fedwuumnta maccel Tena (p=0,001), yxyaLleHve pesynsratos
AvHamomeTpun y MyxuunH (p=0,036), cunosoro nHaekca y xeHwwmH (p=0,007), pesynstaTa BbINONHEHUS TecTa
5-kpaTHoro nogbema co ctyna (p=0,016) n Tecta 4-meTpoBoi xoab6bl (p=0,001). cnonbayst meTog 6uHapHom
NOrMCTUYECKON perpeccum, Obino BbiIBEAEHO ypaBHEHWE, MO3BOMSAOLLEE AUArHOCTUPOBATL HYTPUTUBHYIO HELO-
CTaTO4HOCTb. [lnarHocTnyeckas LEHHOCTb YpaBHEHNS He Bbi3biBaeT comHeHnn (Sp=0,796, Se=0,798, Ac=0,785;
ROC-AUC=0,84 [95 % CI 0,79-0,89], p<0,001). Mogenb nerna B 0CHOBY CO3AaHWs MOBWMBbHOMO NPUMOXEHNS
ANS BbISIBIIEHUSI U KOPPEKLMN HYTPUTUBHON HEJOCTAaTOYHOCTM Y OHKOMNOrnyeckmx 6onbHbix. MobuneHoe npuno-
XeHwve pa3paboTaHo Ha OCHOBE 06 BLEKTHO-OPUEHTUPOBAHHOTO Si3blka MporpamMmmMupoBaHms Object Pascal (Borland
Delphi). Mporpamma no3BonsietT OHKONOrMYECKUM NaLmMeHTaM UCKIIOUUTL YPreHTHbIE COCTOSIHWS, CAMOCTOSITENBHO
onpeaenuTb Hanuure HyTPUTUBHOWM HEAOCTATOMHOCTY MyTeM BBOAA NokasaTtenen. YYeT (yHKLMOoHanbHbIX 0CObeH-
HOCTEeW NPUHATUSA NULLY JaeT BO3MOXHOCTb MEePCOHaNM3MpoBaTh peKOMeHAaumMm Ans naumeHTa. 3aknoyeHue.
PaspaboTtaHHoe npunoxeHue, B OCHOBY KOTOPOrO MOMOXeHa Co3haHHas AuarHocTnyeckast Mogerb, No3Bonser
YNyYLWMTb TOYHOCTb AUArHOCTUKM HYTPUTUBHON HEAOCTATOMHOCTU, Bnarogapst y4eTy KONMMYeCTBEHHbIX BEMUYMH,
acCOLMMPOBaHHbIX C €€ Pa3BUTUEM Y OHKONMOTNYECKMX BOMbHBIX. YUYET BO3MOXHOCTU NPUHSATMS NULLM NO3BOMNSAET
nepcoHanu3npoBaTb PeKOMeHAALMM NO KOPPEKLMM HYTPUTUBHOIO cTaTyca.

KnioueBble cnoBa: HYTPUTUBHaA He4OCTAaTO4YHOCTb, MOGunbHoe 3apaBooxpaHeHue, LlM(prBVISaUMﬂ
B 34paBOOXpaHeHUN, 3rioKa4eCTBeHHbIe HOBOO6P33033HM$I.

#=7 KawokoBa EneHa BnagumupoBHa, elena_pochta22@mail.ru
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THE FIRST EXPERIENCE OF CREATING
A MOBILE APPLICATION FOR DIAGNOSIS AND CORRECTION
OF NUTRITIONAL DEFICIENCY IN CANCER PATIENTS

E.V. Kayukova'? T.A. Ignatenko?, V.A. Mudrov', L.F. Sholokhov?

'Chita State Medical Academy

39A, Gorkogo St., Chita, 672000, Russia

°Transbaikal Regional Oncology Center

104, Leningradskaya St., Chita, 672027, Russia

3Scientific Centre for Family Health and Human Reproduction Problems
16, Timiryazeva St., Irkutsk, 664003, Russia

Abstract

Nutritional deficiency is a problem that occurs in 30 % to 80 % of cancer patients, but is often undiagnosed.
In the era of digitalization, it is important to create programs aimed at increasing the availability of medical
care. The purpose of the study was to create a mobile application for the diagnosis and correction of nu-
tritional deficiency in cancer patients. Material and Methods. A prospective study was conducted among
cancer patients. Group 1 — cancer patients with nutritional deficiency (n=105), group 2 — without nutritional
deficiency (n=96). Both groups were matched for age, gender, cancer diagnosis and concomitant pathology
(p>0.05). The main phases of the study were: identification of significant markers associated with nutritional
deficiency in cancer patients — complete blood count and biochemical analysis, anthropometric parameters
and results of the functional tests; analysis of the capabilities of the mobile application; development of the
application; validation of the created product. Results. Weight loss, body mass index, body mass deficit,
skin-fat fold thickness above the triceps and below the scapula, dynamometry results in men, strength index
in women, 5-fold chair stand-up test and 4-meter walk test were changed in cancer patient with nutritional
deficiency. The equation for calculating the coefficient k was created using binary logistic regression, which
allowed detection of nutritional deficiency. Diagnostic significance was: Sp=0.796, Se=0.798, Ac=0.785.
Area under the ROC curve was 0.84 (95 % CI 0.79-0.89), p<0.001. The model formed the basis for creat-
ing a mobile application for identifying and correcting nutritional deficiency in cancer patients. The mobile
application was developed based on the object-oriented programming language Object Pascal (Borland
Delphi). The program eliminates the emergency complications in cancer patients. The patient or a relative
or health care professional then enters the data and determines whether there is a nutritional deficiency.
The personalization of recommendations is carried out by taking into consideration the functional features of
eating. Conclusion. The created mobile application makes it possible to improve the accuracy of diagnosis
of nutritional deficiency by taking into account quantitative values associated with its development in cancer
patients. Personalization of recommendations has been thought out, taking into account the functional status
of nutritional characteristics.

Key words: nutritional deficiency, mobile health, digitalization in health care, malignant tumors.

BBenenne

Hytputusnas negoctarounocts (HH) sBiseTcs
HapyIlIeHUEM OCJIKOBO-3HEPIeTHUYECKOTO cTaryca 3a
CUCT HCAOCTATOYHOI'O IOCTYIIJICHUA U YCBOCHUA 6CJ'IKa.
Yacrtora HH y oHKomorndeckux OOIBHBIX MOXKET J0-
cturartb 80 %, 4To ompesiersieTcss TAKUMH (paKTopamH,
KaK I10J1, BO3PACT, JIOKAJIU3allUsl [IEPBUYHON OITyXOJIH,
CTEIICHb TSHKECTH O0IIEro COCTOSIHUSI, CTaTyC 3a00J1eBa-
Husl (TIEPBUYHBIN/TIPEICICHHBIN ), BU CTICIIHATILHOTO
JICUSHHS, HATMIHE TIPOYNX OCIIOKHEHUH OITyXO0JIEBOTO
Trporiecca 1 JIeUeHsI, KOMOpOUIHOCTE [ 1].

AKTYyanbHOCTh JMAaTHOCTUKHU W Koppekiuu HH
Yy OHKOJIOTHYECKUX OOJBHBIX BBICOKA, YUHTHIBAS
ee BIIMSIHNE Ha MEePEHOCUMOCTb U d(DPEKTHBHOCTD
CIICOUaJIbHOI0 JICUHCHHWA, BOSHUKHOBCHHUE MPOYNX
OCJIOKHEHH, KaY€CTBO U MPOJIOJDKUTEIILHOCTD KH3-
HU. HecMOTps Ha HaTM4Yue allrTOPUTMOB TMATHOCTHKH

CUBUPCKIM OHKONMOTMYECKW XXYPHAT. 2025; 24(1): 92-100

HH, co3naHHbIX Ha OCHOBE JAHHBIX €BPONEHCKUX U
OTEYECTBEHHBIX MHOTOIICHTPOBBIX HCCIIEIOBAaHUM, B
6onpimHCTBE citydaeB HH ocraercst HenuarsocTu-
pyemotii. CornmacHo pe3yssraraM (QppaHIly3CKoro uccie-
JIOBaHMsL, y OOJIBHBIX PAaKOM keyaka B 43 % ciaydaes
HYTPHUTHUBHBIN cTaTyC OBLT OlIEHEH HEBEPHO, OOITBIIIAs
yacTh manuenToB ¢ HH ne momyvana xoppexiuto [2].
B Poccuu HyTpUTHBHBIN CKPUHUHT Y OHKOJIOTMYECKUX
O0onpHBIX He mpoBoaAT 10 30 % onkomoros [3]. B
apy nudpoBuzanmn, neGunrTa MEIUIMHCKUX, B T.4.
CHeNMaTN3UPOBAHHBIX, Ka/IPOB aKTyaJIbHBIM SIBIISETCS
co3ganre NUQPOBBIX NPOrpaMM, HANPABICHHBIX Ha
yIydIlIeHue TOCTYIMHOCTA OKa3aHUs MEIUIIUHCKON
oMoty [4]. Panee npoBejieHHOE HAMU HMCCIIEI0-
BaHWE BBISBHJIO BBICOKYIO aKTyaJbHOCTH CO3/IaHUS
MoOmIbHOTO Npuioxkenus (MII) s tuarHocTHky U
koppekiuu HH y oHKONmornveckux OONbHBIX [5].
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Leap uccjiegoBaHusi — Co3AaHNEe MOOHIBLHOTO
MIPWIOKECHHUS JIJISl TUATHOCTHKY HYTPUTHBHOUN HENO-
CTATOYHOCTH y OHKOJIOTUYECKUX OOJHHBIX U OIICHKA
ero 3 eKTUBHOCTH.

MarepuaJj 1 METOAbI

BrimonHeHO MPOCTIEKTHBHOE KOHTPOIUPYEMOE
HCCIIeIOBAHUE CPENH OHKOJIOTHYECKUX OOJBHBIX,
MIPOXOAMBIIKMX OOCJICIOBAaHUE U JIeueHHE B 3abaii-
KaJIbCKOM KpaeBOM OHKOJOIMYECKOM JIUCIIaHCEPE B
2023-24 rr. Kputepuu BKIIIOUEHUS B UCCIEAOBAHUE:
JIUIA C YCTAaHOBJICHHBIM OHKOJIOTHYECKUM 3a0oie-
BaHHEM; BO3pacT cTapiie 18 neT; Hanmuyue MOAIH-
CaHHOTO MH(pOpPMHpOBaHHOTO cornacus. Kpurepun
WCKITIOUEHUS U3 UCCIICOBAHUS: JIUIA, OTKA3aBIIHECs
OT y4acTusl B UCCIICJIOBAaHUH; COCTOSTHIE TIAIIHEHTOB
Ha MOMEHT uccienoBanms 1o mkaie ECOG (mxkama
OLICHKH 0OWIero cocTosiHUS nanueHTa Bocrounoi
00bETUHEHHON OHKOJIOTMYECKOW TpyIIbl), PaBHOE
4 G6ammam; Bo3pact crapire 80 neT; 6epeMeHHOCTh;
MAIMEHTHI C JICKOMITCHCAIIMEH XPOHUYECKOM TTaToJIO0-
T'HH, OCTPBIMA WHPEKIIMOHHBIMUA U COMaTHYECKUMH
3200JICBaHUSIMH.

Pacmipenenenue mo rpymnmam oCymiecTBISIIIOCH 0
KareropuayibHOM BenuuuHe — Hannuue HH, cornac-
HO JIMAaTHOCTHYECKUM KPUTEPHUSIM, TPEITI0KESHHBIM
knuHU4eckuMHy pekoMenaanusaMu (KP) Poccuiickoro
obmecTBa kuHM4Yeckor oHkoioruu (RUSSCO) [6].
Hccnenyemsble rpynnbl: -5 Tpymina — OHKOJIOTHYECKHE
oonbable ¢ HH (n=105), 2-51 rpymnma cpaBHeHus — 6e3
HH (n=96). ['pynmbi ObL1H CONOCTABUMBI 10 BO3PACTY,
10JTY, OHKOJIOTUYECKOMY JTHarHo3y, COMyTCTBYIOLIEH
matojioruu (p>0,05). DTamsl HCCACTOBAHNS:

1. JInarHoCTUYECKUM — /1714 BBISIBJIEHUS 3HAYMMBIX
MapKepoB, acCOLMMPOBaHHbIX ¢ pa3Butuem HH y
OHKOJIOTHYECKHX OOJbHBIX.

2. Ananmutudecknii — aHanu3 (YHKITMOHAIBHBIX
Bo3MOxkHOCcTel MIT.

3. Oran pa3zpaborku MII.

4. Banupauusi CO3AaHHOTO MPOAYKTA.

1. duarHoctuueckuil stan. M3mepenue aHTpo-
TTIOMETPUYECKUX TTOKaszareseil: pocT u Bec (mpubop
MII-60-B1A-3040-P-300poBre, . MockBa, Poccus);
OKPYXHOCTD IIJIe4a Ha YPOBHE CPEIHEH TpeTu Hello-
MUHAHTHOH PYKH; TOJIINHA KOXXHO-)KUPOBOH CKIIQKH
(KXKC) mag tpunencom; tommuaa KXXC nox yrimom
JIOTIATKHU (MeXaHW4deCcKui kayimmep, T. Mocksa, Poc-
cus); pacuet nHaekca maccol ena (UMT) u nedunura
Mmaccsol Tena (AMT) no popmymnam: UM T=macca tena
(xr)/poct (M?); mst myxauH: JIMT=100 % * (1 —mac-
ca tena (kr))/(poct (cm) — 100) — (poct (cm) — 152 %
0,2); ms sxermwa: JIMT=100 % x (1 — macca Tenma
(xr))/(poct (cm) — 100) — (poct (cm) — 152 x 0,4).

2. OyHKIMOHAIBHBIE TECTBI TSI OPECITICHHUS MbI-
IIEYHOM CHITBI: KUCTEBASI IMTHAMOMETPHS (JTTHAMOMETP
AK-100, r. Hmwxuwmit Tarun, Poccust) mpoBoarInCh
TPOEKPATHO Ha JJOMHUHAHTHOW PyKE C OIpe/IelIeHneM
CpenHeil BelMYnHbI U3MEPEHUsI U MOCIEAYIOIINM pac-
YeTOM CHJIOBOTO MHJeKca (%) o Gopmye:
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CunoBoii
uHaexc ( %)

(cuna kuctu (JaH) % 0,98)
Macca Tena (Kr)

x 100 %,;

BpeMs IMOJbeMa CO CTyJla OMPEAeNsiIoch 5 pas:
S-KpaTHBIN IOABEM CO CTYJIA CO CKPELLIEHHBIMU PyKa-
MU ¢ PpHuKcanuei o0mero BpeMeH! B CeKyHIax.

3. st onpeneneHus PU3NISCKUX BO3MOKHOCTEH
MyTeM TPOBEACHUS TecTa 4-MEeTpOBOW XOABOBI ma-
UEHTY TPEeJIarajoch TpU pa3a MpONTH pacCTOsHUE
B 4 M ¢ OOBIYHOM CKOPOCTBIO. YUNTBIBAJICS JTyULIHN
pE3yNbTar B CeK.

4. JlabopaTtopHbIe MMOKa3aTeIN OMPECISINCh B
paMKax OOIIEKIMHUYECKOTO 00CIIeIOBAHUS U BKIIIO-
Yajau pa3BEepPHYTHIH KIMHUYECKHI aHAIU3 KPOBH
(YpOBEHB JIEHKOIIUTOB, 3PUTPOIUTOB, TPOMOOIIUTOB,
TeMOTIIOOMHA, TEeMaTOKPHUTA, CPETHUH 00BEM IPUTPO-
nuta (MCV), cpefHee cojiepkaHie reMOrio0OuHa B
sputpounte (MCH), cpeqHss KOHIIEHTpalyst FeMOTIIo-
6una B spurpounte (MCHC), oTHOCHTENIBHAS IIUPHHA
pacrpeneneHus dpUTPOIUTOB 1Mo 00bemy (RDW-
SD), creneHb OTKJIOHEHUS pa3Mepa SPUTPOIUTOB OT
HopmasibHOro (RDW-CV), oTHOCHUTEIbHAS IIHPHUHA
pactipenenieHuss TpoMOoonuToB 10 00bemy (PWD),
cpenauii oobeM TpomoOonuToB (MPV), HelTpod s,
6a30h eI, TUMQOIUTEI, Y03UHOPHUIBI, MOHOITUTHI);
OMOXMMHYECKUI aHaJIN3 KpOBU (YPOBHHU IIIIOKO3BI,
0011Ier0 ¥ MPSMOTo OMITMPYOrHA, aTaHUHAMHUHOTPAHC-
(hepaskbl, acrapraraMuHOTpanchepasbl, o0IIero Oernka,
XOJIECTepHUHA, KpeaTHHINHA, MOUYCBHHBI, aTbOYMHUHA).

AHaTUTHYECKHUI dTan BKIOYal B ceOs aHamu3
aHajoroB u npororumna B 0azax PubMed, Medline,
Cochrane, eLIBRARY, B apxuse ®@enepanbHOro UH-
CTUTYTa ITPOMBIIIJICHHOW COOCTBEHHOCTH C TTyOMHOM
moucka 10 et ¢ 1enpio pa3padoTku (PyHKIIMOHATHHO
yao6Horo MIT.

Otan pa3paborku MII ocymecTBisiics ¢ uc-
MOJIb30BaHNEM O00BEKTHO-OPHEHTUPOBAHHOTO S3bIKA
nporpammupoBanus Object Pascal (Borland Delphi,
CIIA).

Oran Banuaauuu co3gannoro MII mposoamics
Ha HOBOW TECTHPYEMOH BBIOOPKE OHKOJIOTHYECKUX
00mBHBIX (N=43).

KonnuecTBeHHble TIOKa3aTeNN MPUBEACHBI KaK
Me/ihaHa ¢ yka3aHueM 1-ro u 3-ro kBapTuiieil. AHanu3
pa3Iuumnii KaTeroprualTbHBIX IPU3HAKOB B IPYIIIAX IIPO-
BEJIEH IIyTEM pacyeTa y’, KOMMIECTBEHHBIX — IIyTEM
pacueta KpuTepuss MaHHa—YUTHH C OIpejeieHuEM
3HayeHus p. Jlnarnoctuaeckast MOZIeNb CO3/jaHa Iy TeM
MIPOBEJICHUSI PETPECCHOHHOIO aHajau3a, ee JUarHo-
CTHYECKasl IGHHOCTH ONpe/iesieHa C UCIIOIb30BaHHEM
ROC-ananu3za. B xauecTBe HE3aBUCHUMOU OLIEHKH
kagecTBa MII paccunrtan koaddunment kamma Kosna
[8]. Cratucruyeckasi 0OpabOTKa BBIIOJHEHA C MPH-
MenenneM IBM SPSS Statistics Version 25.0 [9].

Pe3yabTarsl

Pe3ynpraTel IMAarHOCTHUYECKOTO AdTama Mmpei-
cTaBiieHbl B Ta0a. | (IOKa3aHBI TOJBKO 3HAYUMBIC
ommuust). s oHkoimormdeckux OosbHBIX ¢ HH
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Ta6bnuua 1/Table 1
AHTpoOnomeTpuyecKkue nokasarenu, pesynbTaTbl (PYHKLUMOHANbHbIX TECTOB, (hU3nYecKme BO3MOXHOCTH
M nabopaTopHble NoKa3aTenu KPOBU Y OHKONIOrMYeCKUX 60MbHbIX C HYTPUTUBHOM HEQOCTAaTOYHOCTLIO,
Me [Q1; Q3]
Anthropometric parameters, results of functional test, physical capabilities and laboratory blood
parameters in cancer patients with nutritional deficiency, Me [Q1; Q3]
1-1 rpynma 2-5 Tpymma
[Tokazartenn/Parameters (HH+)/ (HH-)/ U, p
Group 1 (ND+) Group 2 (ND-)
AnTponoMeTprieckue nokaszarenn/Anthropometric parameters

. 62,0 65,0 U=2604
Bec, kr/Weight, kg [53,0; 73,0] [57,5; 79,1] p=0,001
22,9 24,7 U=2198,5
2 2 H > >
HUMT xr/em?/IMB kg/cm [19,0: 25.9] [20,6: 28.2] p=0,001
. 9,9 9,5 U=7887,0
0 0 £} s £l
JHedunut maccsl Tena, %/Body mass deficit, % [0.0: 15.5] [8.7: 24.5] p=0,001
24,0 27,0 U=2275,5
O60bem mireua, cM/Shoulder volume, cm [23.0: 31,0] [242: 32.3] p=0,001
TonmrHa KOXKHOM CKIIaIKU HaJ TPUIETICOM, MM/ 10,0 15,4 U=2530,0
Skin fold thickness above triceps, mm [7,0; 15,0] [10,2; 22,1] p=0,001
TommuHa KOKHOM CKJIaAKH IO JIOIATKOM, MM/ 12,0 17,0 U=3071,0
Thickness of the skin fold under the scapula, mm [11,7;20,3] [10,4; 20,2] p=0,001
Pesynbrarsl QyHKIMOHANBHBEIX TecToB/Results of functional tests
30,0 314 U=1247,5
My:x/Man ’ ’ ’
23,0; 35,8 25,6; 36,8 =0,036
Junamometpus, JlaH/Dynamometry, DaN [23,0; 35.8] [25.6: 36.8] P
Wer/Woman 25,0 24,0 U=944,0
[20,0; 30,0] [19,7; 28,3] p=0,835
46,7 44,1 U=1778,0
CuutoBoit unzieke, %/Power index, % i [37.9; 57,61 [36.8; 50.9] p=0,363
OPOT TGS, 7rHOWET IRCER, 70 e Woman 40,5 34,7 U=1232,5
[34,9; 48.4] [27,5; 39,9] p=0,007
N . . 11,2 11,4 U=6030,5
5-KpaTHBIH OIbeM co cTyna, cek/5-fold rise from a chair, sec [10,5: 12.,3] [10,5: 12.,9] p=0,016
Pesynbrarel onpenenenus puzndeckux BosMoxkHocteir/Results of determining physical capabilities
Tect 4-mMeTpoBOit X0AH0BI, CEK/ 5,70 10,5 U=3634
4-meter walk test, sec [4,60; 6,5] [7,1;15,6] p=0,001
JlaGoparopHusie noka3zarenn/Laboratory blood parameters
4,41 4,54 U=3254,0
12 12 H > >
Oputporutsl, x10'%/n/Erythrocytes, x10'%/1 [3.83: 4.78] [4,08: 4.45] p<0,001
. 115,5 123 U=3441,5
I'emorno6wuH, r/n/Hemoglobin, g/l [103: 134] [112,5; 137.25] p<0,001
48,1 444 U=5434,5
RDW-SD, ¢ [47,4;50,7] [42,7; 46,3] p=0,003
JInumormTer, X 10%m1/Lymphocytes, x10%/1 1,410,99;2] 2,3[1,15;2,5] 1;22095310
. . 0,11 0,16 U=3805,0
9 9 H > >
Do3unoduisl, x10°/m1/Eosinophils, x10°/1 [0.01: 0,23] [0.01:0.2] p<0,003
. 0,02 0,02 U=3766,5
9 9 s > >
Bazodunsl, x10°/1/Basophils, x10%/1 [0,01; 0,03] [0,01; 0,04] p=0,002
0,56 0,56 U=4044,5
9 9 s > >
Moworutsr, x10°/1/Monocytes, x10%/1 [0.32: 0.81] [0.37: 0.72] =0,02
N . 59,7 64,7 U=2866,0
O06mmii 6enoxk, r/m/Total protein, g/l [55,3; 63,5] [61,0: 68.9] p<0,001
4.4 4,7 U=4141,5
Mouepuna, mmoub/i1/Urea, mmol/l [3.5: 5.98] [4: 6.46] =0,04
.. 66 70,5 U=4206,5
Kpearunun, mmose/n/Creatinine, mmol/l [55.0:77.0] [58,8:84.6] p=0,04

l'lpnMeanue: TabNMIa COCTaBICHA aBTOpaMH.

Note: created by the authors.
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3aperucTpUpoBaHO cHIKeHUE Beca, UMT, nanuuue
AMT, ymenpmenue Tonmunbl KOKC Han tTpunencom
Y TIOJ JIONIATKOH, yXyAIIEHUE PE3yabTaToB TUHAMO-
METPUU Y MYXKYHMH, CHJIOBOTO MHJIEKCA y KCHIIWH,
pe3ynbrara TecTa S-KpaTHOro moabeMa CO CTyla U
TecTa 4-MEeTPOBOU XOIHOBI.

CrnemyeT OTMETHUTH, UYTO 3HAYUMBIC OTIUTHS
MEXIy TPyIIaMy MOJTYUYEHBI TI0 YPOBHSIM dPUTPO-

K=

IIUTOB, reMonIoouna, odmero oeiaka, RDW-SD,
TUMGOIUTOB, P03UHODIIOB, 6a30pUIIOB, MOHO-
LIUTOB, MOYEBHUHBI U KPEAaTHHUHA, OAHAKO OOJIbILIAs
YacTh 3TUX BEJIMYMH HAXOAMJIUCH B paMKax pede-
PEHCHBIX 3HaYCHHH, 32 UICKITFOUEHUEM MTEPBBIX TPEX
MOKa3aTeseH.

HUcnonb3ys Metos; OMHAPHOW JIOTHCTUYECKON pe-
IPECCHH, BBIBEICHO YPaBHEHHE:

1+ 0,122 x0Ob +0,009 xJlumgp—0,039 X/ IMT+0,151 XM'T=0,027 XxRDW SD —0,080 X Mono—0,058 xUM'T+0,044 xJleiik—6,845 ’

re K — xoaddumuent, onpenesronumii BeposTHOCTb
nannmunsg HH; 6,845 — xoHcTaHTa (perpeccruoHHbII
koo Pumment b); 0,122; 0,009; 0,039; 0,151; 0,027,
0,080; 0,058; 0,044 — HecTanmapTU30BaHHBIE KO-
(utmeHTH! b; comepkaHue CIemyIONNX BETUYHH B
ceiBopoTKe KpoBu: Ob — obmiero 6emnka (r/m); Jlumd —
mumponutos (x10°m); RDWSD — oTHOCHTeNnbHAS
LIIMpUHA PACIPENEICHHs SPUTPOLUTOB M0 00bEMY
(bemromuTper); MoHO — MOHOIHTHI (X 10%/1); Jle#k —
neiikoruthl (X10%/m); IMT — neduiur macchl Tena
(xr); MT — pe3ynbrar BbINOTHEHNs 4-METPOBOTIO TECTA
(cex); UMT — unnmekc mMacchbl Tena (Kr/mM?); € — OCHO-
BaHHWE HATYpaJIbHOTO Jorapudma (e ~2,72).

I[Iyrem ROC-ananu3a ompeneneHo 3Ha4YeHUE
ko3 dunuenta K (6onee 0,587), ¢ BbICOKOU 0
BEPOSITHOCTH CBUJETENbCTBYIOUICe 0 Hanmuunu HH.
Juarnoctuueckas 3HaYMMOCTh Pa3padOTaHHOW MO-
nemw: Sp=0,796, Se=0,798, Ac=0,785. [1nomans mox

ROC Kpueeie | ROC curve

02

YyecteuTtensHocTe | Sensitivity

00
00 02 04 06 08 10

1 - CneunduuHocte [ 1- Specificity

— paspabortannas mojenb/developed model
— MoOAeNb cpaBHeHHs/comparison model

Puc. 1. ROC-aHanu3 pa3paboTaHHOV MOAENWU B CPABHEHWM C an-
roputmom RUSSCO. lMNpumeyaHne: pucyHOK BbINOMHEH aBTOpaMm
Fig. 1. ROC-analysis of developed model versus algorithm
RUSSCO. Note: created by the authors
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ROC-kpuBoii cocrasmna 0,84 (95 % CI 0,79-0,89),
p<0,001 (pumc. 1). IlpeumymiecTBo pa3paboTaHHON
MOJIETTH 3aKJII0YAETCS B YBEIMUCHUN TOYHOCTU JHa-
THOCTHUKH 110 cpaBHeHuto ¢ anroputmom RUSSCO [6].
Pa3paborannas Mozenb neriia B ocHOBY cosznanus MIT
JUTSE BRIsSIBIIEHUS 1 Koppekimu HH y onkonormaecknx
001bHBIX (puC. 2).

IlepBoHAUanbHO MOIB30BATEIIO MpEAJiaracTcs
MIPONTH CKPUHUHT Ha HAJTMYUE YPIEHTHBIX COCTOSTHUM,
TpeOyIOIMNX HEOTI0KHOW BpadeOHON MOMOINHU, YTO
HCKIJTFOUaeT BO3MOXKHOCTH JATBHEHIIIETO MCIIOIB30-
BaHUA MPOTPaMMEIL. B ciryuae oTCyTCTBHSI TOCIESTHUX
MOJIB30BATENI0 MpeIaracTcsl MpOUTH TUArHOCTHU-
geckuit stanm HH (Bkmangka «/luaranocruka»). BBon
WH/IMBUyaIbHBIX JAHHBIX OCYIIECTBISETCS B CIIECIIU-
aJbHOM PEeXUME PabOThI MMOJIb30BATEIILCKOTO OKHA:
T0J1, POCT, BEC, pe3yJIbTaT 4-MeTPOBOI0 TECTa, Jlabopa-
TOPHBIX NoKazatesnel kposu: RDW-SD, numdonursr,
MOHOIINTHI, JISHKOIIUTHI, 00TIHiA O6enok. [Ipn Hammann
craryca HH ocymecrBnsercs nepexox K BKIaakKe
«Pexomennarnuny. Ilepconanuzanus peKoOMeHAANMA
OCYIIECTBIISICTCS ITyTEM OIpPE/CIICHUs] CTEIICHH JINC-
(harum ¥ BO3MOYKHOCTH CaAMOCTOSITEIIbHOTO IPUHSTHS
numu (puc. 3) [10]. IIporpamma HOCUT PUKIIATHON
XapakTep, BO3MOKHO €€ MCIIONIb30BAHUE MAIMEHTOM
U €r0 POJCTBEHHUKAMHU B LESIX YAYULICHUS TOCTYI-
HOCTH MEIUIIMHCKON TTOMOIITH.

ITocre BBIMIOTHEHUS aHAMTHYECKOTO JTara Mc-
CJICJIOBAaHUs CO3/laHa MPUHIUIHNANIbHAS cXemMa (PyHK-
LHUOHANBHBIX BO3MOKHOCTeH MII o auarnoctuke u
koppeknnn HH y oHkonormueckux 60bHBIX (puc. 4).
Cremyer OTMETHUTD, YUNTHIBAS KpaifHe HU3KHUHA MPo-
et auarHoctuku HH Bpayamu, B T.4. OHKOJIOraMu
I ypoBHs1, 4T0o HHPOPMATHBHOCTH CO3AaHHON MOACTN
KpaTHO BbIIIe (Tadm. 2).

Oo6cy:xneHue

PasBuTHE 1TUPPOBOTO U AIMEKTPOHHOTO 3/IPABOOXPa-
HEHUS SBJISICTCS] COBPEMEHHBIM BEKTOPOM COBEPIIICH-
CTBOBaHMS ME/IUIIMHbI, HATIPABJICHHBIM HA ITOBBIIIICHHE
JIOCTYITHOCTH, KaueCTBa, YIOBIETBOPEHHOCTH OKa3a-
HUEM MC[[I/IHI/IHCKOI\/'I oMoy, AarommM BO3MOXKHOCTD
COITPOBOXKJICHUSI 1 MOHUTOPHHTA COCTOSTHHS MAIIUEHTA
YAAJICHHO B YCIIOBHUSX OIPAHUYCHHBIX (PUHAHCOBBIX U
KaJIpOBBIX PECYPCOB.
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BBEANTE IHAUYEHNR CRAYIOUIMX
HeobxoauMo AaT OTBeTB Ha sy HeOBXORAMO OTBETHTS Ha B0NPOCHE:
cnefylolse BONPOCHI:
Prosun———— flon menounh -
B el Foon 18 - g Vcreimsacre B saTpyenne
Bec NPK FAOTENwM TBEPAOR NLIM?
HMEIOTCH 7 NDAIHOKI KILEHOR -
(0] menporoguocu (orcyrerame cryma s Ax meTposbiA TecT 7
Teenme 3 g n oo AEHAr330)7
ECT ot HETpOKPIUBIORACH PUOTS, 1 -
0] xoropas e yrpyerca npmensow e %
PeoriBopeaTu Npeaparon? Nounror 12 e
ECTS Aot CAMITTOMb! XPOBOT eI W MonoumTe: 03 o
HONYEUID RIEHTD TPORTA: K088
POTLA MaECa | ROTHE WacERt UL S :: G
(0] upera “xodedion ryuan’/ vepuoii, 06uwmi Genox win
RE(TEOOPAIMBIN CTYN. PEIXO BOIMMKILIN
Bupaxewas 6om 8 xusore | sy
Gneocrs.
(0 Yeroanew muwarvos
PEARCEMEBNG IR KOHT?

Puc. 2. UHTepdeiic cozgaHHOro MobunsHoro
npunoxenus. MNpumeyanve:
PVCYHOK BbIMONHEH aBTopamm
Fig. 2. The interface of the created mobile
application. Note: created by the authors

CpeaHwit
MeAVNLMHCKMIA OHkonor/
nepconan | Oncology
Nursing staff Tepanest/ Bpau
obLei NpakTUkK
Nauuent/ CeMbs u':'hera‘::st/
Patient/Family General
practitioner

L R

[AuarHocTika

MepBnYHbI 0CMOTP: Bpaiom
TepaneBsToMm/ Bpayom obujeii
NpaKTUKK/ OHKONOroM
Initial examination: byb a therapist/ a
general practitioner/ a oncologist

Mopo3pexne Ha 3HO n
HeMoATBEPX/AEHHBI AVarHos/
Suspicion of malignant neoplasm and
unconfirmed diagnosis

AHTponomeTpua
QyHKqMOHaﬂthle TecTbl
Na6opaTtopHble nokasarenu
KpoBu

Anthropometry
Functional test
Blood laboratory parameters

Questionnaire

1 VICKNK04eHME YPreHTHBIX COCTOAHMIA/
1 Exlusion of urgent conditions

I

1a OTcyTCTBME XM3HEYrPOXAIOLWMNX
COCTOAHWIA/
1a Absence of life-threatening
conditions

Process

3b Avcarus II-11T

3b Disphagia II-11I

[AuarHocTuka Puc. 3. Cxema B3aumogencTems nonb3osare-
HYTPUTUBHO YPreHTHBbIX Y
8 kot Sl s N1 U BO3MOXHOCTEWN CO3AaHHOrO MOBUIBHOTO
Diagnostis of HyTPUTUBHO Detactionof npunoxexust. NMpumeyaHne: pucyHOK BbINOMHEH
nutritional Herﬁan"lHOﬂvll urgent aBTopamMu
deficiency S cogplicauons Fig. 3. The Scheme of interaction between the
deficiency user and the capabilities of the created mobile
application. Note: created by the authors
AtkeTupoBaHue/

Koppekuws 7-10 gHeii/
Correction 7-10 days

Pwuc. 4. Anroputm gua-
THOCTVKU HYTPUTUBHOW
HEegoCTaToO4YHOCTU B

4b Recommendations 2

CO3aHHOM MOBUIb-

4b PekomeHpauwmn 2 HOM MPUITOXEHUN.

MpumevaHune: pucyHok
BbINOSIHEH aBTOPaMM
Fig. 4. The algorithm

of nutritional deficiency
diagnosis in the cre-
ated mobile applica-
tion. Note: created by
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Ta6nuua 2/Table 2

KOHKOpnaHTHOCTb pe3ynbTaTa ANarHOCTUKU HyTpVITVIBHOﬁ Hea4oCTaTOYHOCTU NPU NCNOJIb30BaHNU
anropuntmMma U3 KnMHN4YeCKux peKomeHAauuﬁ n co3aaHHoOro MOOUNbLHOro npunoXxeHus
The concordance of the results of diagnostics of nutritional deficiency using the algorithm from the clini-
cal guidelines and the created mobile application

OcHoBHast BBIOOpKa/

Tectupyemas BbI-
Py TecroBas craructuka/

e GiTenry Main sample Gopica/ Test statistics
Test sample
HH erisiBnena Bpauom/ND was diagnosed by a doctor 14,3 % (15/105) 65,0 % (13/20) F=4,51, p<0,001
HH BrIsBIIEHa HccnenoBarenaeM ¢ ucnonb3oBanuem KP/ 0 0 : _
NN was identified by the researcher using guidelines 100,0 % (105/105) 100,0 % (20720) F=NaN, p=10
HH BrisiBiiena ¢ nomonisro MIT/ o o _ _
ND was detected using the created mobile application 100,0 % (105/105) 100,0 % (20/20) F=0.61,p=0.36
KonkopnaatHocTs/Concordance 100,0 % 100,0 % F=NaN, p=1,0

Koadpunnment xanma Kosna; p/Kappa values; p

HpnMeqa}me: TabIUIa COCTaBICHA aBTOpaMH.

Note: created by the authors.

B nacrosmeit pabore Mbl NPEACTABUIM OIBIT
coznanust MII o nuarHoctuke u xkoppekiuu HH y
OHKOJIOTHYECKUX OOJIbHBIX, OCHOBBIBAsICh Ha aHTPO-
MOMETPUYECKUX, (DYHKIIMOHATBHBIX, (PU3HUUECKUX,
1a00paTOPHBIX MMOKA3aTeNsIX, ACCOLUMUPOBAHHBIX C
paszeutuem HH y onkomornyecknx OonmpHBIX. Pazpa-
OoTaHHAas TUArHOCTHYECKas MOJIEIb SIBJISIETCS OoJiee
00BEKTUBHOM MO CPAaBHEHHUIO C UCIOJIb3yEMBIMHU
aJIropuTMaMu B PYTUHHOM IpPaKTHKE, MOCKOJBKY B
HEH yYHTBHIBACTCS PAI KOJIUYECTBEHHBIX BEJINYHH,
cesizanHbiXx ¢ HH: poct, Bec, pe3ynbTaT BbINIOIHE-
HUS 4-MEeTpPOBOTO TecTa, Jab0opaTopHbIe MOKa3aTesH
BEHO3HOM WMJIM KamWUIAPHON KPOBH: OOLIMA OEIoK,
JTUM(OLUTHI, OTHOCUTENbHAS IMPUHA PACTIPEACTICHHS
PUTPOLUTOB IO 0OBEMY, MOHOLHUTHI, JIEHKOLUTHI.
Br16op mokasareneii, NCIoIb30BaHHbIX JIJIS CO3TaHUS
JMarHOCTUYECKON MOJIEIH, OCHOBBIBAJICS Ha IOJIY-
YEHHBIX 3HAYMMBIX OTJIMUHAX MEXKTY UCCIENYEMBIMHU
IpyIlnaMy, a TaKKe Ha UX AOCTYHIHOCTH B peasIbHON
KJIMHUYECKOM MpaKTUKE.

[MpunnunuanpHas cxema padboThl cozganHoro MIT
3aKJII09aeTcs BO B3aMMO/IEHCTBUY Bpada MIEPBUYHOTO
KOHTaKTa (TepareBT, Bpad OOIIeH MPaKTHKH), Me1-
LIUHCKON CECTPBbI, MALMEHTA WIN €TI0 POICTBEHHUKOB.
Takum o6pazom, auarnoctuka HH Moxet ocymect-
BIISITHCSI IEPBOHAYATIBHO YK€ MPHU MOJO3PEHHUH Ha
yKa3aHHOE COCTOSIHHUE U MPOBOAUTHCS PEryIsSpHO,
Kak U NpeanararT IeHCTBYIOLNE KIMHUYECKUE
pexomennanuu ESPEN (EBpomneiickas accoruanus
KJIIMHAYECKOTO MUTaHus u Metabonusma), RUSSCO.
Pytunnoe ncnons3oBanne MII no3BosisieT moBBICUTD
TOYHOCTB tuarHoctuku HH, uto moareepknaet yno-
BJIETBOPHUTENBHBINA YPOBEHB coriacus Kodppuimenta
karnmna KosHa mpu cpaBHEHUM pe3yJabTaToB JHArHo-
CTHKH BpadyoM-uccienoarenemM 1 MII B ocHOBHOI 1
TECTUPYEMOH TpymIie.

B omyOnukoBaHHON nHTEpaType MBI HALUIA PSA
HCCIIEJIOBaHUH, TI0 M3y4eHHUI0 3()(HEKTUBHOCTH HC-
nosb3oBaHus MII 1o muTaHUIO y OHKOJIOTHYECKUX
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Kappa=0,518; p<0,001

Kappa=1,0; p<0,001

oompuBIX. G. Keum et al. [11] TectupoBamu MII y
OOJIBHBIX PAaKOM TOKENymodHOH skenessl. B MII
OCYILECTBIISUIACH PETHCTPALIUS IpUeMa UK U QH-
3MYECKOI aKTUBHOCTH, a TaKKe ObLIa BO3MOXKHOCTh
00paTHOM CBSI3U OT Bpadueii-THETOIOTOB IO BOTIPOCAM
nuTanust. OIHaKO HyTPUTUBHBIN CTATyC OIIEHUBAJICA
BpauoOM HEMOCPEJCTBEHHO Ha MEPBUYHOM IpHUEME,
uyepe3 4, 8 u 12 Hex MpU  aHKETUPOBAHMHU IO IIKA-
ne PG-SGA (Patient-Generated Subjective Global
Assessment), ITyTeM pacydeTa IJIOIa/ 1 TIOMEPETHOTO
cedeHus MbIIL Ha ypoBHe 11 osiCHUYHOTO O3BOHKA.
ABTOpBI C/I€TaJIN BBIBOJ O MOJIOKUTEIEHOM BIUSHUU
MII B HyTPUTHUBHOM U IICUXOJIOTUYECKOM MOIIEPIKKE
MAI[eHTOB.

B cucremarnueckom 0630pe N. Kiss et al. [12] ipo-
Be/IeH aHaJIn3 16 KITMHUYECKUX UCCIIE0BaHHM, BKITIO-
YalolUX JaHHble 2 649 y4acTHHUKOB, MO U3YyYEHUIO
JIOTIOTHUTEIHHBIX MTOAEP KUBAOIITIX TEXHOJIOTHIA 11O
BOIPOCAM MTUTAHUS U PU3HUYECKON aKTHBHOCTHU Y OH-
KOJIOTHYECKHX OOJBHBIX. BOMBIIMHCTBO TEXHOIOTHIA
TIPEJICTABIICHO B BHJIE BEO-MOTYIEH ¢ Colep KaHueM,
OXBATBHIBAIOIIAM PEKOMEHAINH 110 MTUTaHHUIO U (Hu-
3M4ECKOW aKTUBHOCTH, IIPY 3TOM HH B OJTHOM M3 TIPO-
aHAJIM3UPOBAHHBIX HCCJIEI0OBAaHUI HE MPOBOIMIACD
JIMarHOCTHKa HyTPUTHBHOTIO CTaTyca ¢ MOCIeTy oIei
nepcoHanu3aluel pekomenaanui [12].

3akiroueHne

Cpemy aHTPOIIOMETPUUYECKUX, (DYHKIIMOHAIBHBIX,
(hm3uvecKkux, 1a00paTOPHBIX MOKA3aTeIeH, acCOIm-
upoBaHHBIX ¢ HH y oHKOJOTHUYECKHX OONBHBIX, IS
co3aanus Moaean auaroctukd HH Oblin mcroms3o-
BaHbI POCT, BEC, PE3YJIbTAT BHIMIOIHEHUS 4-METPOBOTO
TecTa, JabopaTopHbIE TTOKa3aTeId BEHO3HOW WITH
KanMUIIPHOM KPOBHU: 00N OETOK, TUMQOITUTHI, OT-
HOCHUTENbHAS MIMPUHA PACIIPENCICHUS IPUTPOIIUTOB
o 00beMy, MOHOIHTHI, JiciikoruTel. MII, B ocHOBY
KOTOPOTO IMOJIOKEHA MpeJiaraeMasl IMarHoCTUIecKast
MOJI€JIb, TO3BOJIAET YAYUIIUTh TOYHOCTh AUATHOCTUKU
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HH, Gnarogaps yueTy KOIM4ECTBEHHBIX BEJIMYHH, ac-
conuupoBaHHblx ¢ HH y oHkonornueckux OONbHBIX,
JOCTYITHOCTH €€ WCTIONb30BaHNUs IS AleHTa U ero
POJICTBEHHHKOB, a TaKKe MEAMUIMHCKUX PaOOTHHKOB
MEPBUYHOTO KOHTAKTa. Y4eT (yHKUMOHAIBHBIX 0CO-
OCHHOCTEH NPUHATHS MTUILY T03BOJISET IEPCOHATU3H-
POBaTh PEKOMEHAALNY I TanueHTa. [lepcrieKTHBHBIM
HarpasJeHUEM ISl IPOAOIKEHHS PabOTHI SBISETCS
OLICHKa BIUHUS npemnaraemoro MII Ha BropuuHbie
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HENOCPEOCTBEHHBIE PE3YJIbTATbI
HEOAOQBIOBAHTHOWU XUMUOTEPAMUU
PE3EKTABENbHOIO PAKA OBOOYHON KULLKK

O.U. Asoeckun', C.I'. AcdpaHacbeB’, J1.B. CnupuHa'?, A.B. ABryctuHoBuu',
0O.B. YepemucuHa', C.B. BropyLwumH'?

"Hay4Ho-1ccrneaoBaTenbCKUii UHCTUTYT OHKONOrMM, TOMCKMIA HauMoHarbHBbIN KccrneaoBaTenbCKuii
MeauUMHCKUI ueHTp Poccuiickon akagemumn Hayk

Poccus, 634009, . Tomck, nep. KoonepatusHbin, 5

20IrbQY BO «Cubupckuii rocynapCTBEHHBIN MeQULMHCKMIA yHUBepcuTeT» MuHaapasa Poccumn
Poccus, 634050, r. Tomck, MOCKOBCKMI TpakT, 2

AHHOTauus

Llenbto nccnegoBaHua sBunack paspaborka, KnMHudeckas anpobaumns, oLeHKa NepeHoCMMOCTI U Henocpea-
CTBEHHOMN 3P(PEKTMBHOCTN KOMBUHUPOBAHHOIO NneveHnst 6onbHbIX pe3ekTabenbHbIM pakom 060404HON KULLIKU
C MPUMEHEHNEM «TOTarnbHON» HE0A4bIOBAHTHON XxuMmnoTepanum no cxeme FolFox-6. MaTtepuan n metoasbl. B
uccrnegoBaHue BknodeHo 30 naumeHToB ¢ MOpdonornyeckm gokazaHHbIM onepabensHbIM pakom 060404HOM
kmwwkn cT3—-4N0-2 ctagnm. Cxema neveHus Bkrovana B cedbsa 8 KypcoB npegonepaunoHHON XMMmoTepanum
no cxeme FolFox-6 (okcanunnaTtvH B fo3e 85 Mr/m?, BHyTPYBEHHO B BUAe 2-4acoBOW MHAY3nUmn B 1-i AeHb,
kanbumsa ponumHat B fo3e 400 Mr/m?, BHyTPUBEHHO B TeHEHME 2 Y ¢ nocreayoLwmnm 6ontocom 5-cotopypaumna
B Ao3e 400 mMr/m2, BHYTPMBEHHO CTPYWHO U BHYTPUBEHHOW 46-4acoBol nHy3meln 5-hTopypauuna B fose
2400 mr/m? (no 1 200 mr/m?/cyT). MepepbiB MeXAy Kypcamu XMmuoTepanum coctaensn 2 Hep. Nocne oueHkm
3(hPEKTUBHOCTM Tepanum NPOBOANIIOCH paauKanbHOE onepaTyBHOE BMELLATENbCTBO ¢ nuMdoanccekumnen
D2. NHTepBan OT OKOHYaHWSA NeKkapCTBEHHON Tepanuu A0 MPOBEAEHWS OnepaTyMBHOIO aTana KoMOMHMPO-
BaHHOro rnedeHus coctaensan 6-8 Hen. PesynbTtartbl. 3 30 nauneHTOB, BKIHOYEHHbIX B MCCreaoBaHue,
NEeKapCTBEHHYIO Tepanuio B 3annaHnpoBaHHoM o6beéme nonyumnm 29 (96,7 %) 6onbHbix, 1 (3,3 %) nauneHT
nony4un 4 uukna HAXT, neyeHne 6bino npepsaHo ns-3a nonuHenponatum Il ctenenn. O6wwmi npoduns
TOKCUYHOCTU HEOaAbIOBAHTHOM XMMUoTepanuu coctasun 73 %. Yalle Bcero Habnoganmcb rematonornieckme
HexernartenbHble aBnenns — B 53,3 % u gucnencuyeckuin cuHapom — B 26,7 % cnydaes. [Npu npegonepa-
LIMOHHON OLieHKe nonHas perpeccus 3apeructpupoBaHa y 3 (10,3 %) 60nbHbIX, YacTuyHasa perpeccus — vy
15 (51,7 %), ctabunusaumsa —y 9 (31,0 %), nporpeccupoBaHune —y 2 (6,9 %) naumeHtoB. Bcem nayneHTam
onepaTnBHOE BMeLLaTENbLCTBO NPOBEAEHO B pagnkanbHoM obbeme. B 6onblumHeTBe cnyyaes (n=25, 83,3 %)
BbIMOMHANUCH flanapockonuyeckne onepauun. lNocneonepaumoHHble ocnoxHeHus llla cteneHun no wkane
Clavien—Dindo Bo3Huknu B 3 (10,0 %) cnyyasx, y 1 (3,3%) nauneHTa penanapoToMusi BbINOMHSAMACh B CBA3N
C HECOCTOATENbHOCTBLI aHACTOMO3a, Y 2 (6,7%) — No noBoAy KMLIEYHOW HenpoxoaumocTu. [Mpu mopdono-
rMYeckoMm MUCCNeaoBaHMKM onepaumoHHoro Matepuana yactota TRG 1 coctaBuna 6,9 %, TRG 2 — 17,2 %,
TRG3-17,2%, TRG 4 -48,2 %, TRG 5 - 10,3 % cny4yaeB. PeHomeH «downstaging» 3advkcuposaH y 10
(34,5 %) 6bonbHbIX. 3aksroyeHue. [onyyeHHble pe3ynsTaTbl CBMOETENLCTBYIOT O BbICOKOW HEMOCPEACTBEHHOM
3(PPEKTUBHOCTM 1 YOOBETBOPUTENBHOW NEPEHOCMMOCTU «TOTarnbHOM» HEOaAbIOBAHTHON XUMMUOTEpanuu
no cxeme FolFox-6 npu KOMOMHMPOBAHHOM NeYeHUN paka 06040YHON KULLIKK.

KntouyeBble cnoBa: pak 060404HOW KULIKK, «TOTarlbHasi» HeoaAblOBaHTHaA XMMMoTepanus,
KOMOGWHMUpPOBaHHOE NnevyeHne, HenocpeacTBeHHasA 3thHeKTMBHOCTL, TOKCUYHOCTb, fleKapCTBEHHbIN
naromopcos.

#=7 AsoBckuit JaHuun Uropesud, azovdaniil@yandex.ru
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IMMEDIATE RESULTS OF NEOADJUVANT CHEMOTHERAPY
FOR RESECTABLE COLON CANCER

D.l. Azovsky', S.G. Afanasyev’, L.V. Spirina'?, A.V. Avgustinovich',
0.V. Cheremisina’, S.V. Vtorushin'?

'Cancer Research Institute, Tomsk National Research

Medical Center of the Russian Academy of Sciences

5, Kooperativny St., Tomsk, 634009, Russia

2Siberian State Medical University of the Ministry of Health of Russia
2, Moskovsky trakt, Tomsk, 634050, Russia

Abstract

The aim of this study was the development, clinical evaluation, assessment of tolerability, and immediate
efficacy of combined treatment for patients with resectable colon cancer using total neoadjuvant chemotherapy
(NACT) based on the FolFox-6 regimen. Material and Methods. The study included 30 patients with
morphologically verified operable colon cancer at stages cT3—4N0-2. The treatment protocol consisted of 8
courses of preoperative chemotherapy according to the FolFox-6 regimen: oxaliplatin 85 mg/m? administered
as a 2-hour intravenous infusion on day 1; calcium folinate 400 mg/m? administered intravenously over 2
hours, followed by a bolus of 5-fluorouracil 400 mg/m? intravenously, and a continuous 46-hour infusion of
5-fluorouracil 2400 mg/m? (1200 mg/m?/day). The interval between chemotherapy courses was 2 weeks.
After evaluating the effectiveness of the therapy, radical surgery with D2 lymphadenectomy was performed.
The period from the end of chemotherapy to the surgical stage of combined treatment was 6-8 weeks.
Results. Of the 30 patients enrolled, 29 (96.7 %) completed the planned chemotherapy regimen, while 1
patient (3.3 %) received only 4 cycles due to grade Il polyneuropathy, resulting in treatment discontinuation.
The overall toxicity profile of neoadjuvant chemotherapy was 73%. The most common adverse events were
hematological toxicities (53.3 %) and dyspeptic syndrome (26.7 %). Preoperative assessment revealed
complete regression in 3 patients (10.3 %), partial regression in 15 (561.7 %), disease stabilization in
9 (31.0 %), and progression in 2 (6.9 %). All patients underwent radical surgery (RO). In most cases (n=25,
83.3 %), laparoscopic procedures were performed. Postoperative complications of grade llla according to
the Clavien—Dindo classification occurred in 3 cases (10.0 %): re-laparotomy was required for one patient
(3.3 %) due to anastomotic leakage and for two patients (6.7 %) due to intestinal obstruction. Histopathological
analysis of surgical specimens revealed the following tumor regression grades (TRG): TRG 1 — 6.9 %,
TRG2-17.2%,TRG3-17.2%, TRG 4 -48.2 %, and TRG 5 - 10.3 %. Tumor downstaging was observed
in 10 patients (34.5 %). Conclusion. The obtained results indicate the high immediate efficacy and satisfactory
tolerability of total neoadjuvant chemotherapy using the FolFox-6 regimen in the combined treatment of
resectable colon cancer.

Key words: colon cancer, total neoadjuvant chemotherapy, combined treatment, immediate efficacy,
toxicity, tumor regression.

Beenenne

Konopekranpusiii pak (KPP), B wactHOoCTH pak
obomounoit kumku (POK), 3anuMaer muaupyromie
MTO3UIIUHN B CTPYKType OHKOJIOTHYECKOW 3aboeBae-
MOCTH U cMepTHOCTH B Poccuiickoit denepaunu u B
mupe. B nacrosmee Bpemsa KPP sBnsercst Tpetbum
[0 PacHpOCTPaHEHHOCTH BUIOM paka B MHUpE, exe-
TONTHO TUarHocTupyeTcs 1,9 MITH MepBUYHBIX CITy4dacB
[1]. B mameii crpane B 2023 1. 3a6onmeBaemocts POK
cocraBuna 172 na 100 ThIC. HACcEIEHHS, BCETO OLLIO
BIIEpBbIC BBISIBICHO 43 556 mepBUYHBIX OOJBHBIX
pakoM 0000YHON KHIIKH [2, 3].

3a mocneaHee BpeMs yIaloch TOOUTHCS Ompene-
JICHHBIX yCIeXoB B iedeHnu 6osbHBIX POK. B 2023 1.
MOKa3aTed OJHOTOJUYHOMN JETAaTbHOCTU MPU paKe
000/T0YHON KHIIKH, BIepBbie 3a 10 JeT, CHU3UINCH
1m0 20,6 %. JlanHOE OOCTOSTEIHCTBO MOXKET OBITH
CBSI3aHO KaK C YJIy4IIEHHEM KadeCcTBa TUATHOCTHU-

102

KM, TaK ¥ C BHEJIPEHUEM B KIMHHYECKYIO MPAKTUKY
KOMOMHHMPOBAaHHBIX METOAOB JieueHUs. B kauecTBe
«30JI0TOTO CTaHAAPTa» JIEUEHHs B HACTOSILEE BPEMS
paccMaTpHBaeTCs PaIuKaIbHOE XUPYPTHYECKOE BMe-
LIATENIBCTBO € MOCEAYIONIEH aIbIOBAHTHON XUMHO-
Tepanuell OKCaTUImIaTHHOM-(QTOPIUPUMHUANHOM IS
nauueHToB ¢ POK cpenneil unu BBICOKOM CTENEHU
pHuCKa TporpeccupoBanus 3aboiieBanus [4]. Tem He
MEHee 4acTOoTa PEeIHINBOB paka 00OJOYHON KHUIIKH
ocTaeTcs BbICOKOM. VccnenoBanms MoKa3bIBatoT, 4TO
10 20-30 % mauueHToB ¢ pakoM 00O0I0YHOHN KUIIKH
CTAJIKUBAIOTCS C PELIMINBOM 3a00JI€BaHUsI B CPOKHU 110
5 meT mocre 3aBepiieHns JedeHus [5], uTo sBisercs
NOOYAUTEILHBIM MOTHBOM [Tl COBEPIICHCTBOBAHMUS
METOJ0B KOMOWHUPOBAHHOTO JICYCHUSI.

H3BecTHO, 4TO HEOaAbIOBAHTHAS XMMHOTEpAIHs
(HAXT) umMeeT Takue NpeuMyIlECcTBa, KaK OLIEHKA
YYBCTBUTEIBHOCTH OITYXOJIU K XUMUOTEPAIINH 71 VIVO;
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OrbIT PABOTbl OHKONTIOMMYECKUX YYPEXOEHUIA

0TOOp OOJBHBIX HAa OMEPALUIO; PaHHEE BO3JCHCTBHE
Ha CyOKJIMHUYECKHE MUKPOMETACTa3bl; YMECHBIICHHUE
pa3MepoB OTYXOJH M TOBBIIIEHHE Pe3eKTa0eIbHO-
ctH [6]. 3a MCKIIOYEHHEM paka 000I0YHON KHUIIIKH,
HAXT noka3zana cBoto 3()(heKTHBHOCT U BKIIIOUCHA
B CTaHJIapThI JIEUECHUS IPU APYTHX 3JI0Ka4€CTBEHHBIX
HOBOOOPA30BaHUAX KEIYNOUHO-KUIIEYHOTO TPAKTa
[7, 8], moka3aHbl ee 3HAYMMBbIe IPEUMYIIECTBA 10
CPaBHEHHUIO C aJbIOBaHTHOM xuMuoTepanueii (AXT).
Kypcet HAXT B0O3MOXXKHO HauMHATh HECKOJIbKUMHU
HeAemsIMu panee, 4eM Kypcbl AXT, 9T0 MOKeT OBITh
Oonee 3 eKTHBHBIM B BOIPOCAX dpaTUKAITH MUKPO-
MeTacTa3oB [9], 0COOEHHO MOTOMY, UTO XUPYPTUUECKOE
BMEIIATENBCTBO BBI3BIBAET MOBBIIMIEHUE aKTUBHOCTH
(akTOpOB pocTa, NOTEHIMAILHO CTUMYIUPYS MPO-
nmudeparmio omyxonu 1o Hadaina AXT. Kpome toro,
nposenenre HAXT no3BosnsieT KOHTpOIUpPOBaTh OTBET
OITyXOJIM Ha NMPOBEAECHUE IUTOCTATUYECKOHN TEpAITUH.

JpyruM coBpeMEHHBIM HalpaBlIEHHEM B HC-
CJIETOBAHMSIX, MOCBAIIEHHBIX KOMOMHUPOBAHHOMY
JCYCHUIO 3JI0KAYECTBEHHBIX HOBOOOpa30BaHUM
KEITYIOUYHO-KHIIEYHOTO TPaKTa, SIBIAETCS H3yde-
Hue merona «roranpHoil» HAXT, mpu xotopom, B
IIPOTUBOIIOJIOKHOCTh niepuonepauuonnon XT, ocy-
LIECTBIISIETCS] IEPEHOC BCEro o0bemMa XMMHOTEpa-
MUY Ha MpeNonepauoHHbId 3Tan. B knuHuueckon
MIPaKTUKE TOMOO0HBIC PEKUMBI KOMOWHHUPOBAHHOTO
JIEYEHHUS IIUPOKO MPUMEHSIOTCS Y OOJNBHBIX paKkoM
npssvoit kumiku [10, 11] n momxkemyno4HoM xKenesbl
[12]. IIpoBoasATCS KIMHUYECKUE HCCICAOBAHUS IO
OLIEHKE JJaHHOTO METO/a y OOJIbHBIX PAKOM KEIIy[Ka
[13] u mpu npyrux jgokanu3anusx. [I[pumenenue nan-
HOTO MeTo/1a ObIII0 00YCIIOBIICHO TEM, UTO 110 Pa3HBIM
MIPUYMHAM B YCJIOBHSX IEPUOTIEPALMOHHON XUMUOTE-
parmuu MeHee 50 % manueHToB nomy4aroT kKypc AXT B
3aIJIAHUPOBAHHOM 00BEME, ITO MOXKET OBITH CBA3AHO
C 3aJICp)KKOW M HECOONIOICHEM PEKUMOB JICUCHHS,
MTOHMYKEHUEM YPOBHS COMaTHYECKOTO cTaTyca Mocie
XUPYPrUYECKOTO ATara JEYeHHs, HAJIMYUEM I10CIIE0-
MEePaIMOHHBIX OCJIOXKHEHUH, IICUXO0JIOTMYECKOH «ycTa-
JIOCTHIO» ManreHToB U Ap. [ 14]. Kypcbl «ToTanbHoi»
HAXT no3BoJISIIOT MOBBICUTH «3aBEPIIEHHOCTH)
JIEYEHHS, UTO MTOJIOKHUTENBHO CKa3bIBAETCS HA 4aCTOTE
RO-pe3exmmii, mokaszarensx Oe3peruanBHON 1 OOIIeH
BBIKHBAaEMOCTH.

Takum 00pa3oM, B yCIOBHSX MPOAOJIKAIOLIETOCS
pocra 3abosneBaemocT POK pa3paboTka HOBBIX 110~
XOZI0B K TEpAllUU CTAHOBUTCS KpaillHE aKTyaJbHOIl.
Hcnonp3oBanne HEOa bIOBAHTHON XUMHUOTEPAITHH
MMEeeT BCE IIaHChl HAa 3HAYUTEIbHOE BIUSAHUE Ha
HCXOABI JIEYEHHUS, UYTO SBISUIOCH OCHOBAHHMEM JIsS
IJTAHWPOBAHUS TAHHOTO UCCIIEOBAHMSL.

Lenbio uccaeroBanus SBUIACH pa3padboTKa, KITH-
HUYECKas arpoOarysi, OlleHKa epeHOCUMOCTH U He-
MIOCPEICTBEHHOM A(PPEKTUBHOCTH KOMOMHUPOBAHHOTO
JiedeHus O0JIbHBIX PE3EKTA0EIbHBIM PAKOM 00010YHON
KHIIKH C IPUMEHEHUEM «TOTaIbHOIN» HEOa I bIOBAHT-
HOW XuMHoTepanuu 1o cxeme FolFox-6.
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MarepuaJj u MeTOIbI

[IpocriekTUBHOE TUIOTHOE UCCIEAOBaHUE, Ha-
MIpaBJIeHHOE Ha M3y4eHue P(PEeKTHBHOCTH IPEo-
TIePaAITMOHHON XUMHUOTEPAIy TIPH pake 000J0THOM
KUK, TpoBoauTcs ¢ 2022 1. Ha 6a3e OTAeneHus
abnoMmuHansHOM oHkoorun HUU orkonorum Tomcko-
ro HUMII. Kputepuu BKJIIOUEHUS B UCCIIEOBaHHE:
MOp]oIornIecKy NOATBEPKACHHAS aJCHOKapLITHOMA
TOJICTOM KUILIKH; pe3eKTabeNbHbIN paK TOJICTON KHIIKH
C MOpPa’KeHUEM PETHOHAPHBIX JIUM(PATHUECKUX Y3II0B
(N+) unmu cranuert T3—4 mo manabeiM KT opranos
OpromHO# mostoctd 1 MPT opranoB manoro Tasa;
OTCYTCTBHE aHaMHe3a MPEIbITYIIETo JICUSHHS; 001IIee
YIOBJIETBOPUTEIHHOE COCTOSHUE OOIBHOTO; BO3PACT
6onpHBIX He crapuie 70 met (ctatyc KapHoBckoro
oosee 60 %, ECOG 0-1); comiacue 00abHOTO Ha
JieYeHNE; OTCYTCTBUE CHHXPOHHBIX U METaXPOHHBIX
3JI0KaUECTBEHHBIX HOBOOOPA30BaHUH.

Kpurepusimu uckitoueHusi ObUTH: HAJIMYKE OTIa-
JICHHBIX METACTa30B WM KaHIEPOMAaTO3a OPIOIIMHBI
M0 JTaHHBIM O0CIeJOBaHUs, BKJIIOYABIIETO 00s13a-
TEIBHYIO TMArHOCTHYECKYIO JIATapOCKOIHIIO; 001Iee
TSOKEN0E COCTOSTHHE TIAIIMEeHTA; OOJIbHBIE C IEKOMITeH-
CHPOBAHHBIM OITYXOJIEBBIM CTEHO30M TOJICTOM KHIIIKH,
KPOBOTEUEHHEM U3 OITyXOJIH, KaxeKcuei, nepdopariu-
ell; OTKa3 MalKeHTa OT JICUEHUs; TUIIePYyBCTBUTEIb-
HOCTB K MCIIOJIb3YEMbIM [IUTOCTATHKAM.

[Tpu Hanmu4uy sIBIEHUN CyO- WK IEKOMIICHCUPO-
BaHHOT'O CT€HO3a OOJIBbHBIM JI0 HauaJia JIEKapCTBEHHOTO
JTara JIeueHus] BO BpeMsl JMarHOCTUYECKOH J1arapo-
ckormu (OopMHUpPOBaAIach Pa3rpy30dHas KOJIOCTOMA.
Cxema JieueHus BKJIFOUajga B ce0s 8 KypcoB Tpemo-
nepanmuoHHON XxuMuoTepanuu mo cxeme FolFox-6
(oKcayMIUIaTHH B 7103¢ 85 MI/M?, BHYTPUBEHHO B BH/IC
2-yacoBoil nH(Y3uH B 1-ii 1eHb, Kanblys (HOIMHAT B
no3e 400 Mr/m?, BHyTPUBEHHO B TEUCHHUE 2 U C MOCIIe-
JyIomM 60Ir0coM 5-ropypartuia B go3e 400 mr/m?,
BHYTPUBEHHO CTPYHHO U BHYTPUBEHHOH 46-4acoBOi
uHdysueit 5-propyparmna B go3e 2 400 mr/m? (o
1200 mr/m?/cyT). IlepepbIB MeXIy KypcaMu XUMUOTE-
parmu coctapisit 2 Henl. [locre oneHKH A3 PeKTHBHO-
CTH TepaITi¥ POBOFIIOCH PAIMKAIBHOE OTIEPATHBHOE
BMEIIATENILCTBO ¢ TuMdoaucceknueir D2. MaTepBar
OT OKOHYAHWS JIEKApPCTBEHHON TEpanuu /10 IpoBeie-
HUSI OTIEPATHBHOTO 3Taria KOMOWHHPOBAHHOTO JIEIECHHS
cocraBisut 6—8 Hell. BeiOop Xupyprudeckoro 1octymna
1 00beMa ONepaTHBHOTO BMEIIATEILCTBA 3aBUCEIT OT
JIOKAJIM3allui U pa3MepPOB OIMYXOJIH.

B uccnenosanue o 30 manueHToB ¢ pe3eKTa-
OebHBIM pakoM 000JJ04YHON KUIIKH, B BO3pacTe 0T 36
1o 70 net, cpenHuii Bozpact coctasui 57,2 £4.,8 rona,
n3 HuX MyxanH — 11 (36,7 %), xxenmmH — 19 (63,3 %).
B GonpmmHCTBE ciydyaeB MepBUYHAS OIMYXOJb JIO-
KaJu30Basach B CUTMOBUAHOM (n=14, 46,7 %) u B
BocxomsameM (n=9, 30,0 %) oTaenax TOICTON KUIITKH
(tabn. 1). Pacnpenenenue mo pacnpocTpaHeHHOCTH
OITYXOJIEBOTO MPOIIecca, COINIACHO JAHHBIM Ipeore-
parmonHoro oocnenoanus: ¢T3 —24 (80,0 %), cT4a—
2 (6,7 %), cT4b — 4 (13,3 %); cNO — 14 (46,7 %),
cN+ — 16 (53,3 %) marmenTtoB (Tadm. 1).
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Ta6nuua 1/Table 1

PacnpeaeneHue nauMeHTOB B UccrieayemMoi rpynne
Distribution of patients in the study group

IMoxa3zarens/Indicator
ITon/Gender
Myx/Male
XKen/Female
Cpenuuii Bo3pacr, Jiet /Average age, years
Jlokanm3zanust omyxoau/Tumor location
Bocxomsimias kumka/Ascending colon
[Nomepeuno-o6onounas xumka/Transverse colon
Hucxopsimast kumka/Descending colon
CurmoBuHas kumka/Sigmoid colon
PacmpoctpanenHocts omyxonu/Tumor prevalence
cT3
cT4a
cT4b
cNO
cN1
cN2

cT cranus/Stage cT

cN cranus/Stage cN

[prmeyanune: Tabiua COCTaBICHA aBTOPAMH.

Note: created by the authors.

l'ucronornyeckas BepuuKamms Juarao3a npoBo-
JUjiach Ha OCHOBAHWUHU MOP(OIOTHYECKOTO aHaAIM3a
OMONCHIHOTO MaTepuaja, IMOJyYeHHOTro 10 Hadaia
Tepanuy. YCTaHOBJIICHHUE JIMArHO3a OCYIIECTBISLIOCH
B COOTBETCTBUHU C KpUTEpUAMU BceMUpHOI opraHu-
3auuu 3apaBooxpanenus (BO3, 5-e uznanue, 2019),
C y4eToM MOP(OIOTHUECKUX XapAKTEPUCTHK OIyX0-
JIEBBIX KIJIETOK, CTETICHH X TuhdHepeHITnPOBKH, 0CO-
OCHHOCTEW TKAaHEBOTO CTPOCHUSI, TPU3HAKOB HHBA3HU
U MHTOTHYECKON aKTUBHOCTH.

O dexTnBHOCTh HEOAIBIOBAHTHON XUMHUOTEPATTHH
OLICHUBAJIACh C UCIOJIb30BAHUEM KPUTEPHEB OICHKU
orBeTa conuanbix omyxoneit (RECIST 1.1) — nonnas
perpeccusi, YaCTU4YHAasl perpeccusi, CTaOUIM3anus
npouecca, nporpeccuposanue (1o ganasM KT opra-
HOB OpromrHOM motoctu/MPT opranoB maioro Tasza).
Omenka creneHn naroMopdo3a MpoOBOAMIACH TIOCIE
XUPYPrHYECKOr0 BMELIATEIbCTBA Ha OCHOBAHUHM I1a-
TOMOP(}OIOTUUECKOTO NCCIEIOBAHNUS ONIEPALIMOHHOTO
Marepuana. AHalu3 CTEHEHH PErpeccHy OIyXOoJn
(TRG) mpoBomuiics ¢ moMorbko mkansl A.M. Mandard
C UCTONIb30BaHKEM cieaytomux kputepues: TRG 1 —
OTCYTCTBHE OCTATOYHBIX OITyXOJEBBIX KJIETOK; TRG 2 —
OTZIEJIbHBIC KJICTKM WJIM HEOOJIbIIas TPyMIla KIETOK;
TRG 3 — GomnbI10€ KOITUYECTBO COXPAHEHHBIX OITyXO-
JIeBBIX KJIETOK Ha (poHe npeodnananus pudposa; TRG
4 — panuuue OOJBIIOTO KOJMYECTBA Oy XOJIEBBIX KIle-
TOK C MUHMMaJIbHBIMU IIpU3HaKaMu Gpuodposa; 5 — ot-
CYTCTBHE IPU3HAKOB OTBETA HA TEPAITHIO, OITYXO0JIeBas
TKaHb MPEJCTaBICHA KU3HECTIOCOOHBIMH KIIETKAMH
0e3 npu3HakoB (hubdpo3a.

TokcnYHOCTB 1 HeXKeNaTeNIbHBIE SIBJICHUS HE0albIO-
BaHTHOM XMMHOTEPAIMH OLIEHUBAINCH B COOTBETCTBUU
co mkanoit NCI-CTCAE Bepcuu 4.02. Kpome Toro,
MPOBENIEH aHaJ M3 YacTOThl M XapakTepa Mocieore-
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KomnuectBo 6onpHbIX/Number of patients (n=30)

11 (36,7 %)
19 (63,3 %)
572+48

9 (30,0 %)
3(10,0 %)
4(13,3%)

14 (46,7 %)

24 (80,0 %)
2(6,7 %)
4133 %)
14 (46,7 %)
14 (46,7 %)
2(6,7 %)

PALMOHHBIX OCIOKHEHHH COTJIACHO KIlacCHU(HUKALUH
Clavien—Dindo, mpu 5TOM y4HUTBIBAIIHCH OCIOKHEHUS,
BO3HHKIIINE KaK Ha TOCTTUTAIEHOM JTarle JICUSHUs], TaK
1 B cpoku 70 30 cyT mocse BBINHUCKH U3 CTallnOHApA.
JList cTaTUCTHYECKOTO aHAIM3a UCIIOIb30BaJIH Ta-
ket nmporpamm Microsoft Excel, «Statistica 10.0».

Pe3yabTarsl

Pa3rpy3ounas xosocToma 70 Hadasa mpejaonepa-
[IMOHHOTO 3Tara KOMOMHUPOBAHHOTO JICUSHUs ObLIa
chopmuposana 9 (30,0 %) nanuenram. B nemom,
HEOoaIbIOBAaHTHAS XUMHUOTEPAITUS OTINYATACh YIIO-
BJIETBOPUTEIBHON mepeHocumocTthio. Tak, nu3z 30
MAIMEHTOB, BKIIFOYCHHBIX B HCCIICOBAHHE, JIEKap-
CTBEHHYIO TEpaluio B 3alNIAHUPOBAHHOM 00BEMeE
nomyumiu 29 (96,7 %) 6onsubIX. B 1 (3,3 %) cayqae
MaUeHT Noiaydni Toibko 4 nukina HAXT, nedenne
OBLI0 IpepBaHo u3-3a nonuHelponaruu I11 creneny,
HO XUPYPTrUYeCKUi 3Tar KOMOWHIUPOBAHHOTO JICUSHHS
BBITIOJTHEH B TTOJTHOM 00beMe. OOIIuil mpohuis TOK-
CHYHOCTHU HEOa IbIOBAHTHON XMMHUOTEPAIIHHU COCTABUII
73 %. Y 16 (53,3 %) nanMeHToB pa3BUINCH TEMATOJIO-
rudeckue HexxenatenbHbie sBieHus (HXKS), u3 Hux y
13 (43,3 %) OonpHBIX — B BUJIE JelikorieHny | crernenny,
y 3 (10,0 %) — II crerenu. I'emaTOTOKCHYHOCTH OTME-
ganack y 3 (10,0 %) 6onbubIx: [ crenienn —B 2 (6,7 %),
II crenern — B 1 (3,3 %) cayuae. [ucnencuyueckuii
CHUHIIpOM (TOITHOTA, PBOTA, AWapes) HaOmMomancs y 8
(26,7 %) maunentoB. TakuM 0Opa3om, IpH MPOBEICHUH
HE0aIbI0OBAaHTHOW XUMHOTEparuu 1o cxeme FolFox-6'y
OONBHBIX pe3eKTadebHBIM PAKOM 000IOUYHON KHIITKH
OTMEYEHBI MTPUEMIIEMbIH MPOQIITH TOKCHIHOCTH, Y0~
BJIETBOpUTEIIbHAS TIEPEHOCUMOCTh M 0€301MacHOCTh
JAaHHOM KoMOWHaIuu. B OONBIIMHCTBE CilydaeB He-
JKeJaTeIbHble SBICHHS HOCWIM KPATKOBPEMEHHBIH
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XapakTep, KyMUPOBAINCh HA3HAUCHUEM CTaHIAPTHOM
Teparuy COMPOBOXKACHHS, YTO HE TPEOOBAIIO PETyKIINT
JI03BI IIATOCTAaTHKOB, HE3aIUTAHNPOBAHHBIX MIEPEPHIBOB
KypCOB HE0aJbIOBAHTHON XUMHUOTEPAINUH, YBETUICHUS
CPOKOB [0 BBITIOJHEHHUS PaJMKAIBHOM ONEpaLiH.
OneHka HeMOCPEACTBEHHOW 2P (PEKTUBHOCTH
HEO0abIOBAHTHON XUMHOTepanuu 1o cxeme FolFox-6
MIPOBO/IMIIACHh HAKaHYHE ONEPaTUBHOTO BMEIIATeIbCTBRA,
B aHAJIW3 BKJIOYEHBI Pe3yNbTaThl o0cienoBanus 29
OonbHBIX, KoTopble monyuymwin § kypcoB HAXT. Ilpu
9TOM YCTAHOBJIEHO, YTO OOBEKTHBHBIN OTBET OITYyXOIH
Ha TPOBEJICHHOE JIEUeHNE B BUJE MOJHOW perpeccuu
sapeructpupoBan y 3 (10,3 %) O0JbHBIX, YaCTHUHOMN
perpeccuu nepBudHOM omyxoiu —y 15 (51,7 %), crabu-
mmarn —y 9 (31,0 %) manmenTos. B 2 (6,9 %) coydasx
3a(hMKCHPOBAHO MPOTPECCHPOBAHNE 32 CUET yBEeInye-
HUS pa3MepoB MEPBUYHOMN ommyxomu Oosee 4eM Ha 25 1
30 %, HO Oe3 MOosIBJICHUS OT/IAJICHHBIX METACTa30B.
Bcem manmentam (n=30) omeparuBHOE BMeIa-
TEJILCTBO MPOBEJCHO B paaukanbHoM oobeme (RO) n
B CPOKH, 3aIlJIAaHUPOBAHHBIC AU3aHHOM UCCIICIOBAHUSL.
OO0BEM XUPYPTUYECKOTO BMENIATEIIHLCTBA 3aBUCEIT OT
JIOKAJIN3allMK TIEPBUYHON JIOKAJIN3AlMU OIYXOJH, B
WTOT€, IPABOCTOPOHHSS TEMUKOJIPKTOMHUS BBITIOIHEHA
B 10 (33,3 %), pe3exius nonepedHo-000J0UHOM KHIII-
ki —B 1 (3,3 %), 1€BOCTOPOHHSSI TEMUKOIIKTOMHSI —
5 (16,7 %), pe3exuns CHTMOBUIHON KWIIKK — B 14
(46,7 %) nHabnroneHusx. B OOJIbIIMHCTBE ClydaeB
(n=25, 83,3 %) onepanuu BBINOJIHSAINCH C UCIOJb-
30BaHHEM JIAIMAPOCKOMUYECKUX TexHomorui. Jlama-
POTOMHBIH TOCTYT TN KOHBEPCHS Ha JIartapOTOMHIO
roTpedoBanuck B 5 (16,7 %) cimydasix — y mannueHToB C

OIepaTUBHBIM JIEYEHUEM OPTraHOB OPIOLITHOM MOJIOCTH
B aHaMHE3€ WJIN C BBICOKMM MHJCKCOM MAacChl TEJa.
KomOnHMpoBaHHbBIE ONIEpaTUBHBIE BMEIIATEILCTBA C
pe3eKIel cCerMeHTa TOHKON KUIIKH OCYIIIECTBICHBI
2 (6,7 %) 6onbHBIX. [I[pOTEKTHBHBIE KOJIOCTOMBI, CHOP-
MHUPOBAaHHBIC Ha ATalle MHULUALHMK JICYCHHs, ObUIN
BKJIFOUEHBI B 00bEM IJIAaHOBON PaInKaIbHON PE3EKIMN
TOJICTOM KHUIITKK Y 6 OOMBHBIX, B 3 CIy4asX OHU OBLITH
YIINUTHI B TNIAHOBOM MOPSAKE, B CPOKH OT 2 710 5,5 Mec
MI0CJI€ OCHOBHOTO ONIEPaTHBHOIO BMEIIATENILCTRA.
IIpu orieHKe 4acTOTHI M XapaKTepa Iociieonepanu-
OHHBIX OCJIO)KHEHMH YCTaHOBJIEHO, YTO OCJIOKHEHHS
no mkane Clavien—Dindo [1la crenenn Bo3nukm B 3
(10,0 %) coygasx. Y 1 (3,3%) nanueHTa B ocieo-
MIepaIMOHHOM Tiepro/ie Ha (oHe MOJTMCETMEHTAPHOM
MTHEBMOHHH, aCCOIMMPOBAHHONW ¢ KOPOHABHUPYCHOM
undekuueit COVID-19, na 10-e cyT mocie reMHuKo-
JIOHPKTOMHUH CJIEBA Pa3BMUJIACh HECOCTOSITEIHLHOCTD
MEXTOJCTOKMIIEYHOTO0 aHacToMo3a. boirbHOMY B
YCIIOBHSIX PECNUPATOPHOTO TOCHUTANS BHINIOTHEHA
penanapoTtomus ¢ pa3o0iieHreM anactromosa. [lo3auee
IpY IJIAHOBOW MOBTOPHOW ONEpaluy HaM yAajoch
BOCCTaHOBHUTb HEPEPBIBHOCTB TOJICTOM KHMIIKH, c(Hop-
MUPOBAB HOBBI MEKTOJICTOKHUIIEUHbIM aHACTOMO3,
P TOM TIOCJICOTIEPAIIMOHHBIN IEPHOJ] IPOTeKal 0e3
ocnoxxHeHu#. Y 2 (6,7%) nanueHToB XUpyprudeckas
peBU3MsI OPIOITHOM MOIOCTH, Ha 3-U ¥ 6-€ CyT MOCIe0-
MePaIMOHHOT0 TIepHOa, ObLIa BEITIOIHEHA T10 TOBOLY
KHIIEYHOM HEMPOXOJUMOCTH, OCIOKHEHHSI KyTHpPOBa-
HBI TyTeM aJre3uoIn3uca 1 MHTYOAIMy KUIICUHHUKA.
JletanbHbIX UCXONOB HE ObUT0. CpeaHsisl MPOLOIDKU-
TEJIbHOCTb FOCIIUTAIN3ALMU cOCTaBmIa 9,2 Hs.

Ta6nuua 2/Table 2

YPOBEHb JNIeKapCTBEHHOro I'IaTOMOp(*)OSa U pacnpeagenexHue GOnNbLHbIX MO CTagUAM onyxosnu c y4etom
MOpCbOﬂOFVI‘-IeCKOFO uccrnegoBaHua onepauyMoHHOro martepuana

Level of drug pathomorphosis and distribution of patients according to tumor stages, taking into account
the morphological study of surgical material

IToxa3zarens/Indicator
JleueGnnrit maromopdo3 (TRG)

TRG 1
TRG 2
TRG 3
TRG 4
TRG 5
Pacripoctpanennocts omyxonu/Tumor prevalence
ypTO
ypTl
ypT2
ypT cragus/Stage ypT T3
ypT4a
ypT4b
ypNO
ypN craaums/Stage ypN ypN1
ypN2

denomen «downstagingy/ «Downstagingy phenomenon
IIpumeuanue: Tabnuia cocTaBieHa aBTOPaMH.

Note: created by the authors.
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KommgectBo 60mpHBIX/Number of patients (n=29)

2(6,6 %)

5(17,2 %)
5(17,2 %)
14 (48,2 %)
3(10,3 %)

3(10,3 %)
1 (3.4 %)
6 (20,6 %)
14 (48,2 %)
2(6,9 %)
3(10,3 %)
23 (79,3 %)
5(17,2 %)
1 (3.4 %)
10 (34,5 %)

105



ONCOLOGY PRACTICE

OreHka BBIPaKEHHOCTH U COMOCTABIICHHE JIEKap-
CTBEHHOTO TaTOMOp(o3a OIyXOJId C pe3ylbTaTaMu
orleHKH HernocpencTBeHHOH dhdexrnBHOCTH HAXT
Takke OBITH TPOBeAeHBI ¥ 29 OOTBHBIX, KOTOPHIC
MONYYHITH § KypCOB MPENOTIePAIIOHHON XUMHOTepa-
miu o cxeme FolFox-6. 1o pe3ympraTtam miaHOBOH
TUCTOJIOTHYECKON MPOBOAKU ONEPAIMOHHOTO Ma-
Tepuana yactora yaonineTBoputesbHbIX (TRG 1-2)
cocraBuia 24,1 % (7/29), uz aux TRG 1 — 6,9 %
(2/29), TRG 2 — 17,2 % (5/29). Pacnpenencuue 1o
OCTaJIbHBIM CTEIEHSIM OITyXOJICBOI'O OTBETa OKa3a-
nock crnenyrommm: TRG 3 — 17,2 % (5/29), TRG
4 — 48,2 % (14/29), TRG 5 — 10,3 % (3/29). Takum
o0pa3om, ToJTHasl perpeccusi IEPBUIHON OIYXOJH,
yCTaHOBJICHHAS HA ATaIle TPEIONEePAIIMOHHOMN OIEHKH
3¢ (HEeKTUBHOCTH HEOAIhbIOBAHTHOW XMMUOTEPAIIUH,
MOATBEP’KACHA BO Bcex 3 ciydasix. Beero ¢eHomen
«downstaging» 3aduxcupoBan y 10 (34,5 %) Goub-
HBIX (Tabmn. 2). Cnexyetr OTMETHUTH, YTO Y 2 OOJBHBIX
HE MOATBEPAUIICS HETIOCPEACTBEHHBIN 3 (EeKT nocie
HAXT, pactieHeHHBII KaK IPOTrpecCUpOBaHIe B 000X
CITy4asx 1o JaHHBIM MOP(}OIIOTHYECKOTO UCCIIEI0Ba-
HUS 3apETUCTPUPOBAH JIEKAPCTBEHHBIN TaroMopho3,
cootBercTBytomuii TRG 3.

Ob6cy:xnenue

B nacTosiee BpeMsi cTaHIapTOM JICUEHHUS] HEMe-
TACTaTUYECKOTO paka 000J0YHON KHIIKH SIBISETCS
paaMKaIbHOE XUPYPrUUYECKOe BMEIIATENbCTBO € TO-
CJIETYIOIIMMH KypcaMH a/IbIOBAHTHOM XMMUOTEpAIuy,
kotopas pexkomenayercs npu 1 cragum 3aboneBanwmst
u manueHTtam co Il cramueit ¢ HeOMaronmpUSTHBIMU
(hakropamu iporrosa [15, 16]. Harporus, mpu Mect-
HOPACTIPOCTPAHEHHOM paKe MPSAMON KHIITKH TOCTYITHO
OoIbIIe CTpaTeruii JiedeHus1, KOTOPbIE 3HAYUMO YIyd-
Q0T MECTHBIN KOHTPOJIb U IIOKA3ATENU S-JIETHEU
BeDKHMBaemoctu [10, 11].

UccnenoBanne FOXTROT siBasieTcst OOHUM W3
MEPBBIX, B KOTOPOM OLEHUBa1ach 3P PEeKTUBHOCTD
MpeoNepauOHHON XUMHOTEpAIUH IPH MECTHO-
pacrpocTpaHeHHOM pake 000109HON KUk [17].
Hannas pabota mokazana, uto HAXT sBisercs 6e3-
OTTaCHOM TIPOTIE Ty pOid, 00ECIIeUNBAIOIICH CYIICCTBCH-
HYIO PErpeccHio OMyXOJu W YMEHBIIECHUE CTaJuH,
CHHIKAsl BEPOSTHOCTH BBITIONHEHUS R1-pesexiuu. B
uccnenoBanun A. Jakobsen et al. (2015) [18] 6omnb-
HbIe pakoM obomounoi kumiku momydann HAXT c
rnocjenyrouel onepamnyeil, a mociaeonepauoHHas
Tepanus Ha3HayaJlach B COOTBETCTBHUM € Pe3yJabTaTaMu
MaTOJIOr0aHATOMUYECKOTO HccteioBanusl. [larienTam
C «IUKUM» THITIOM KRAS IpOBOAMIACE XUMUOTEPATTHS
B KOMOWHAITUH C TAHUTYMYMaOOM. ABTOPBI CUHTAIOT,
gto npumeHeHne HAX T mipu pake 000109HOMN KUIITKH
0e301acHo, a MoTy4eHHBIE Pe3yIbTaThl YKa3bIBAIOT HA
TO, YTO OOJIBIIIYIO YaCTh MAIMEHTOB MOXKHO H30aBUTh
OT TIPOBEJIEHUS aJIbIOBAHTHOW XMMHUOTEpanuu. B
2016 1. omyOIMKOBAaHO PETPOCHIEKTHBHOE HCCIIEA0BA-
Hue J. Arredondo et al. [19], BkirouaBiee 65 nanueH-
TOB C MECTHOPACIPOCTPAHEHHBIM PakoM 00004HON
kumku. Pesynbrarsl nokaszanu, yto HAXT moxer
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BBI3BIBATH 3HAYUTEIBHYIO perpeccuro omyxonn. Of-
HAKO 3TO ObLJIO PETPOCHEKTUBHOE HCCIIEIOBAHUE, U
HEOOXOIUMBbI JaJIbHEHIINE nCCie0BaHus sl Oojee
JIOCTOBEPHOM OIIeHKH 3(h(HEKTHUBHOCTH METO/IA.

Crnenyer oTMETHTh, YTO B HACTOSIIEE BPEMs B
MHUPOBOI TUTEpaType HEeTOCTAaTOYHO JAHHBIX 110 MPH-
meHenuto totansHoi HAXT mpu pake ob6omouHoM
kumkd. OJHAKO MOXHO NPUBECTH YOCIUTEIbHBIC
apryMeHTHI B I0Jb3y HEOOXOAMMOCTH MHTEHCH(]HU-
Kalliy JIeYCHHs y MalMeHTOB C PakoM 00010YHON
KHIIKK C BBICOKUM pHCKOM. Kpome Toro, HenaBHUE
HCCIIEI0BaHNS IIOKA3bIBAKOT, YTO IIPU PaKe 0000UHON
KHUIIKH JTOCTATOYHO BBICOKA YACTOTA BBITTOJHEHHUS
R1-pesexnnii, 470 00yCIOBINBAET 3HAYUMBIN PHCK
MECTHOTO 1 OT/IaJIeHHOT0 porpeccuposanus [20, 21].
B nenom, yactoTra cHCTEMHOTO peLuarBa 3a00IeBaHuUs
y MalMEHTOB C PaKoM 00O0J0YHOHN KHIIKH, ITOJTyYaB-
IIMX aJbIOBAHTHYIO XUMHOTEPAINHNIO, TOCTHraeT 25 %
[22, 23]. YuuTsIBas NperuMyIIeCTBa IPUMEHEHUS TO-
tanpHO HAXT, HaOmromaeMble He TOJIBKO TIPU pake
IPAMOM KMIIKH, HO M TIPH JIPYTHX 3JI0KAYE€CTBEHHBIX
HOBOOOPA30BaHMSX KEIYIOUHO-KUIIEYHOTO TPaKTa
[10—13], MBI cunuTaeM akTyalbHBIM H3ydeHHE dPPeK-
TUBHOCTHU TPEIONEPANMOHHON XUMHUOTEPANTuU MpH
pake 000I0YHON KUIIIKH.

Hara pabota npencrasisier co60ii HepCrieKTUBHOE
MUJIOTHOE UCCIIEIOBAaHKE, B KOTOPOM ITPOBE/IEHA OLIEH-
Ka HerocpencTBeHHON 3()(h)eKTUBHOCTH 1 IEPEHOCH-
MOCTH HEO0aJbIOBAHTHON XUMHOTEpANHH IO CXEME
FolFox-6 B ToTambHOM pekrMe MPH pake 000J0THOM
KHIIKHU. [TomydeHHbIe pe3ynabTaTsl CBUACTEIbCTBYIOT
o ToMm, yto ToTasbHast HAXT mo cxeme FolFox-6
SBJIsIETCsl 0€30MacHbIM, 3PPEKTUBHBIM PEXKUMOM Jie-
KapCTBEHHOU IIPOTUBOOITYXOJIEBOM T€paIUy, KOTOPBIN
HMMEET BBICOKMI YPOBEHb 3aBEPIIEHHOCTH JIEUEHUS —
96,7 %. Haubonee yacTto HaOMIOgaeMBIMU HEXKeJIa-
TesnbHBIMU ABIeHUsIME Tpu HAXT Obutn remarono-
rU4ecKasi TOKCUYHOCTb U TUCIIENICUYECKUN CUHAPOM.
Tonbko y 1 manueHTa pa3Buiach MOIMHEHpONATUS
III crenenu nociae 4-ro Kypca XMMUOTEpANUH, YTO
OTPeOOBaJIO NPEKPALIECHUS IPUEMA IUTOCTATUKOB U
BBITTOJTHEHUS XUPYPTUUECKOT0 dTara JieueHus. Jlannoe
HIKSI He oka3ayio HEraTUBHOTO BIIUSIHUSL HA TEUECHHE
MoCJeoneparioHHOro nepuojaa. B mogasisomem
oonpmuHcTBe citydaeB HXKS umenu ynosneTBopu-
TEJIbHYIO TIEPEHOCUMOCTb M KYIHPOBaJIHNCh HA (hOHE
COIPOBOIUTENBHOM Teparnuu.

B mpoBeneHHOM HCClIE0BaHUM OCYIIECTBIIEHA
KOMIUIEKCHAs OIIEHKA KaK KIMHUYECKOTo, TaKk M Ia-
TOMOP(OIOrUIECKOr0 0TBETa Ha HEOaIbIOBAHTHYIO
XUMHOTepanuio. Yactora 3HaAYMMBIX KIMHUYECKHAX
OTBETOB cocTaBuja 62 %, 4To MOJHOCTHIO COMOCTa-
BHMO C YPOBHEM TOJHBIX U IOYTH MOJIHBIX TATOMOP-
(hOJIOTHYECKUX perpeccuil epBUYHON OMyXOIH. DTH
pe3yabpTaThl MOJYEPKHUBAIOT BaXKHOCTH TIIATEIbHON
KIMHUYECKOW OIICHKH, 0COOEHHO Ha dTare IJIaHH-
pOBaHUSI KOMOMHUPOBAHHOTO JieueHHs. TOUYHOCTD
OomnpeJeNeHns] KINHUYECKON CTaaIuHu ¢ MOMOIIBIO
COBPEMEHHBIX METONOB BH3yaJIM3alUN IIepe] Hada-
JIOM KOMOMHUPOBAHHOTO JICUEHUSI HUMEET PELIAOLIEe
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3HA4YCHHE JUIS MPEAYIPEKICHUS «IIepeIcUuBAHUS
MaIMeHTOB M 00ecIeYeHns ONTUMAIHHOTO BHIOOpa
TepaneBTHYECKOW TaKTHKH.

Ocoboe 3HaueHHe WMeeT JOCTHKEHHE TOITHOTO
mratomopdoormaeckoro orsera (pCR), koToprrit, Kak
HU3BECTHO, TECHO CBSI3aH C YJIYUIICHUEM ITOKa3aTesiei
Oe3peluAMBHON BhDKHMBaeMocTy [24, 25]. B nanHoM
KOHTEKCTE TOJIyYCHHbIC JAHHBIC MMOJITBEPIKIAOT
MEPCIEKTHBHOCTh BHIOPAHHOTO TOAXOAa M HEOOXO-
JIUMOCTh JaJbHEHIIINX HCCICIOBAHUH I OLICHKU
nonrocpounoit dddexTuBHOCTH Tepanuu. MBI 110-
JlaraeM, 9To IpeJICTaBICHHBIC PE3YIIBTAThI SBIISIOTCS
00HaIC)KUBAIOIIIMMH, U TOTIOJIHUTEIILHBIE TAHHBIE 10
OTJAJICHHBIM UCXOMaM OyIyT OITyOIMKOBAHEI B OYIy-
X HayYHBIX padoTax.

3ak/rouenme

Pe3ynprarel IpoBEIEHHOIO MCCIEIOBAaHUS O1-
TBEPIXKIAIOT BBICOKYIO HEMOCPEACTBEHHYIO 3 dek-
TUBHOCTb U YJOBJICTBOPUTEILHYIO TIEPEHOCUMOCTD
TOTaJIbHOM HeoaIbtoBaHTHOM xumuorepanuu (HAXT)
no cxeme FolFox-6 mpu pesexrabenbHOM pake 000-
JIOYHOH KUIIKH. J[aHHAs TepaneBTHUECKasi CTPpaTerus
MO3BOJIHJIA IOCTUTHYTH OOBEKTUBHOTO OTBETa B 62 %
cily4aeB, BKIOYas MoOJHYyI perpeccuto y 10,3 %
1 4acTH4HYl0 perpeccuto —y 51,7 % manueHTos.
BaxxHo otMeTuTh, uTO (heHOMEeH «downstagingy ObLT
3auxcupoBan y 34,5 % OOJBHBIX, UTO MTONTBEPKAALT
ciocoonocts HAXT yMeHbIIIaTh CTaIuIo Oy X0JIEBOTO
npoiiecca u, TaKUM 00pa3oM, yBEJTHYHBATh IIAHCHI HA
BBITIONTHEHUE pagukaibHol RO-peseknuu. [latomop-
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Bce aBTops! 0100pHH (pUHATEHYIO BEPCHIO CTaThU MEpe]| MyONnuKanuei, BhIpa3iIi COIIacHe HECTH OTBETCTBEHHOCTD 3a BCE ACTIEKTHI
PpaboThI, MOIPa3yMEBAONIYI0 HAUIEKAIIee N3yUIeHHE M PEIIeHNEe BOMPOCOB, CBA3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTRIO JIF00OM
4acTu padoTHL.

@unaucupoeauue
Omo uccnedosanue ne nompe606aﬂ0 O0ONOIHUMENbHO20 qbuHchupoeaHuﬂ.
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TAKTUKA BEQEHUA BEONbHbIX PAKOM NMPAMON KULLKU
C NOJIHbIM KITMHWYECKUM OTBETOM
NOCNE XMMWUONYYEBOW TEPAMNMUN

A.A. MegBegHukoB'?3, C.U. PagocTeB'?, A.B. LLlenexos', P.A. 3y6koB"23

'®IrbOY BO «MpkyTCkuii rocyfapCTBEHHbIN MeAMLMHCKNIA YHBEpcuTeT» MuHagpasa Poccum
Poccus, 664003, r. MpkyTck, yn. KpacHoro Boccranus, 1

2MpkyTcKasi rocynapCTBEHHas MeguumMHcKasi akagemmsi nocrneanniioMHoro obpasoBaHuns —
dununan ereoy ANo «PMAMNO» MuHagpasa Poccum

Poccus, 125993, r. Mockea, yn. bappukagHas, 2/1, ctp. 1

SrBY3 «O6rnacTHON OHKONMOrMYECKUiA AUCNaHcep»

Poccus, 664044, yn. ®pyHze, 32

AHHOTauuA

Lilenb uccnepgoBaHUs — NpoaHann3nMpoBaTh HEMOCPEACTBEHHbIE U OTAANEHHbIE pe3ynbTaThl lIe4eHnst 6onb-
HbIX PaKOM MPSIMOM KULLKM C MOMHbIM KIMMHUYECKUM OTBETOM Mocne xvmuony4yeBor Tepanvu. MaTtepuan u
MeToabl. [poBeeH aHanm3 pesynsraToB xuMuonyyeson Tepanuy 20 60nbHbIX PakoM MPSIMOW KULLIKK € nopa-
YKEHVEM CPELIHE- U HKHEeaMMNYNSAPHOro OTAENO0B, NpoxoamBLLMX NeveHune B FBY3 «ObnacTHoM OHKONOorm4eckui
avcnaHcepy, I. MipkyTcka ¢ 2018 no 2022 r. MegnaHa Bospacta — 68,4 + 2,3 roga, My»X4nH — 60 %, XXeHLUMH —
40 %. Y 85 % BonbHbIX OMyX0Mnb pacrnonaranacbh B HkHeaMnynspHoM oTaene, y 15 % — B cpegHeamnynsp-
HOM OTAere npsAMon KULWKK. MpOTsHKeHHOCTb onyxonu B cpeaHeM coctasuna 3,7 + 0,4 cm. Pe3ynbTathl.
Mpu AMHaMM4YECKOM MOHWUTOPUHIE Mocre 3aBepLUeHUs fneveHus, MegunaHa HabnogeHus — 30 mec (24-60
Mec), y 4 nauMeHTOB pa3BuUIICA MECTHBIN peunamnBs, ¥ 1 naumMeHTa — Metactasbl B Nerkue, noaTBEPKAEHHbIE
npv Topakockonuu ¢ Guoncuent. NMokasatenu 2-neTHel obwe n 6e3peunanBHON BbRKMBAaEMOCTN COCTaBUMN
100 n 75 % cooTBeTCcTBEHHO. 3akntoveHue. CTparterns AMHaMMYecKoro HabnaeHNs NauMeHTOB C NOMHbIM
KINMHUYECKMM OTBETOM MOCIE XMMMWOMYYEBOro NeYeHnst paka npsiMoN KULLIKK SiBnsieTcst 6e3onacHom, a Takke
He yCTynaeT onepaTtuBHOMY NEYEHMNIO MO pe3yrnbratam obLuen n 6e3peumnanBHON BbbkuBaeMocTu. [aHHas
TakTMKa Nno3BorisieT n3bexaTb nocrieonepauoHHbIX OCMIOXHEHUIA U CHUXKEHUS KaYeCTBa XN3HU BOMbHbIX.

KnroyeBble cnoBa: pakK npﬂMOﬁ KULLKKU, XMMUoIyyeBas Tepanus, NONHbIA KNMTMHUYECKUI OTBET.

MANAGEMEN STRATEGY FOR RECTAL CANCER PATIENTS
WITH COMPLETE CLINICAL RESPONSE
AFTER CHEMORADIOTHERAPY

A.A. Medvednikov'?3, S.I. Radostev'3, A.V. Shelekhov', R.A. Zubkov'??

Irkutsk State Medical University of the Ministry of Health of Russia

1, Krasnogo Vosstaniya St., Irkutsk, 664003, Russia

2Russian Medical Academy of Continuous Professional Education — branch of the Russian Medical
Academy of Postgraduate Education of the Ministry of Health of Russia

2/1, build. 1, Barrikadnaya St., Moscow, 125993, Russia
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Abstract

The aim of the study was to analyze the immediate and long-term treatment outcomes in rectal cancer patients
with complete clinical response to chemoradiotherapy. Material and Methods. The results of chemoradiotherapy
were analyzed in 20 patients with cancer of the middle and lower ampullary rectum, who were treated at the
Irkutsk Regional Cancer Center from 2018 to 2022. The median age of the patients was 68.4 + 2.3 years. There
were 60 % men and 40 % women. The tumor was located in the lower and middle parts of the rectum in 85 % and
15 % of the patients, respectively. The size of the tumor was 3.7 £ 0.4 cm. Results. During a median 30-month
follow-up (24-60 months), 4 patients experienced local recurrence and 1 patient had lung metastases con-
firmed by thoracoscopic biopsy. The 2-year overall and disease-free survival rates were 100 % and 75 %,
respectively. Conclusion. The strategy of an active surveillance for rectal cancer patients who have achieved
complete clinical response after chemoradiotherapy is safe and leads to non-inferior overall and relapse-free
survival compared to standard surgery. This treatment option helps to avoid postoperative complications,

thereby improving patients’ quality of life.

Key words: rectal cancer, chemoradiotherapy, complete clinical response.

Beenenne

B 2023 1. B MpkyTckoiit o0nactu BbISBIEHO 575
OOJILHBIX PAKOM MPSIMOM KUIIKHU, 4TO cOCTaBUiI0 4,7 %
OT BCEX BIEPBBIC BBISBICHHBIX 3JI0KAY€CTBEHHBIX HO-
BooOpa3zoBaHuit B pernoHe. CormacHO KIMHUYCCKIM
pexkoMeHaanusaM Acconuanun oHkosnoros Poccum,
CTaHJIAPTOM JICUCHUS paKa MPSMON KHUIIKHU SBIISCTCS
KOMOWHHUPOBAaHHBIH METOJ] — COYETAHUE XUMUOTYIEBOI
teparun (XJIT) ¢ mocnemyrommm XupypriudeckuM BMe-
marenscTBoM [ 1]. Ilocne moasenenns CO/L B oObeme 10
56 I'p Ha o1yXoJb MPSAMON KUIIIKK B COYETAaHWUH C TIEpO-
pasTbHBIM IPUMEHEHNEM KarleluTabnHa BO3MOXKHA 3Ha-
YHUTENbHAS PEYKIUS OITyXOJeBbIX KieToK. [lo MHEeHWTO
psana apropos, nocie XJIT paka npsMoi KUK TOJI-
HBIN IIaTOJIOTMYECKHUM OTBET MOXKET JocTurarh 14,3 %
[2, 3]. Ilpu HANMUYMK OTHOTO KIMHUYECKOTO OTBETA
T0CIJIe XUMUOTYYeBOM TEPAIHH B YaJI€HHOM Tperapare
HET OCTATOYHOU OIMYyXOJIEBOM TKaHH, ITOITOMY XUPYP-
THYECKOe BMEIIATENILCTBO HE SBISETCS HEOOXOIUMBIM,
TaK KaK OHO MO/IBEpraeT MalyueHTa PUCKY, CBSI3aHHOMY
C Pa3IMYHBIMHU TPOOJIEMAaMHU B MOCICONEPAIIHOHHOM
TIepro/ie, 3HAYNTETBHOMY YXYIIIIIEHUIO Ka9eCTBa KU3HH
3a cueT (hOPMHUPOBAHUS KUIIEUHOW CTOMEI [4, 5].

TaxTuka HaOMIOMEHUS 32 OONBHBIMHU C TTOJTHBIM
KIIMHUYECKUM OTBETOM HE TIPUMEHSETCS BO MHOTHX
OHKOJIOTHYECKHX KIMHUKaX. OIHAKO JHHAMHUYECKOEe
HaOJTFOJICHHUE 32 TTAIIMEHTAMH C TIOJIHBIM KITMHUYECKUM
OTBETOM OCTAaeTCs JIOCTATOYHO PaCIpPOCTPAHEHHBIM
B KPYIHBIX OHKOJIOTMYECKHX IEHTPaX HE TOJBKO B
Poccun, Ho m Bo Bcem mumpe [6, 7]. [Ipu oTkaze ot
XHPYPrUUECKOr0 BMEIIATENbCTBA Y JTAHHOW TPYIIIBI
OOJBPHBIX MOXKHO PAaCCUYUTHIBATH HA COMOCTAaBUMBIC
OTIalIeHHBIE PE3YITBTATHI ITPH JIOBOJIHLHO BHICOKOM Ka-
YEeCTBE KU3HU TMOCIIE MMPOBEACHHOTO JiedeHus [§, 9].

Lenab uceiienoBanms — NpoaHaTU3NPOBATh HETIO-
CPEICTBCHHBIC U OTJAJICHHBIC PE3yJIbTaThl JICUCHHUS
OOJIBHBIX PAKOM MPSMOU KUIIKH C TIOJTHBIM KITMHHYe-
CKMM OTBETOM TI0CJIe XUMHOIYYEeBOH TepaIny.

MarepuaJj 1 METOAbI

MarepuaioM i HCCIAEIOBAHUS IOCIYKHIH
pe3ynbTaThl JICYEHUS MTALINEHTOB C PAKOM CpelHe- U
HHUYKHEAMITYJIIPHOTO OT/AEJIOB HMPSIMOM KHILKH, MPO-

CUBUPCKIM OHKONMOTMYECKNW XXYPHAT. 2025; 24(1): 110-114

XOIUBIIHNX oOcienoBanue u jeuenre B ' BY3 OO/]
ropona Upkyrtcka ¢ 2018 o 2022 r. Kpurepuu BKJItO-
YeHHs B HMCCIIEJJOBaHME: aJleHOKaplIMHOMa MpsIMOi
KHUIIKH Pa3IM4YHON cTeneHu AudQepeHunpoBKY;
pacIoyIoKeHHE OITyXoJiv He Bbile 10 cM OT aHaJILHOTO
Kpast (JIOKaIM3aIusi OMyXOJH B HUYKHE- U/UITH CpeTHe-
aMIYJIIPHOM OTAENaxX MPsIMOM KHUIIKH); OTCYTCTBHE
OTJIaJIEHHBIX METAcTa30B M CHHXPOHHBIX 3JI0Kaye-
CTBEHHBIX OITyXOJIel Ha MOMEHT HadaJla JeYeHus; 1101
HBIH 1eueOHbIN TaroMopdo3 ocie XJIT no ganHbIM
MHCTPYMEHTAJIBHBIX 00CIIIOBAHUIT; OTKA3 MAllUCHTA
OT MPEUIOKEHHOTO ONEPATUBHOIO JICUEHUSI.

Bcem manuenTaMm 10 Hadanla XMMHUOIY4EBOTO
JIeYeHUs] IPOBOJMIICS CTaHIAPTHBIM KOMIUIEKC 00-
CJIeIOBaHUA JJI1 YCTAaHOBKH PACIpOCTPAHEHHOCTH
OITyXO0JIEBOTO TpoIiecca, KOTOPBIH BKIIOUAJ: KOJIOHO-
ckonuto, MCKT opraHoB rpyaHo# KJIE€TKH, OpIOIHON
MTOJIOCTH, 3a0promuHHOTO TIpocTpancTsa, MPT opra-
HOB MaJIOro Ta3a, OTpe/ielieHHe yPOBHS OHKOMapKepOB
(PDA, CA 19-9), nnst KeHIIUH — elmé U KOHCYNbTa-
uto ruHekosora. Ilociie yctaHOBIeHUs Juarsosa
peIIeHeM OHKOJIOTHUECKOTO KOHCHIIMYMa, B KOTOPOM
YYaCTBOBAJIM XUPYPT, PAHOTEPATIEBT, XUMHOTEPAIICRT,
OOJIBHBIM ITpeJIarajJoch KOMOMHUPOBAHHOE JICUCHHE
M0 HUKEyKa3aHHOM MporpaMMe.

B urore, BceM 00JIBbHBIM 3TOH TPyHIbI ObLT HPO-
BEJICH 3aIlJIAHUPOBAHHBINA MPOJOHTUPOBAHHBINA KypC
JUCTAaHIIMOHHON KOH(POPMHOW XUMHOIY4YEeBOH Tepa-
muu COJL 50-56 I'p Ha doHe npuema KarequraduHa
B 03¢ 825 mr/m? 2 pa3a B CyTKH B JIHU JIy4€BOW
Tepanuu. OueHka 10CTUrHyToro 3¢gdekra jgedeHus
MPOBOAMIIACH IIPH PEKTAJIBbHOM NaJbIEBOM HCCIE-
JIOBaHUU, peKTocKkonuu ¢ ouornicueit 1 MPT opranos
MaJIoro Tasa.

Hamu onenuBanuch mokaszareiu oOmeid u 0e3-
pPELUIUBHON JIByXJIETHEH BBIKMBA€MOCTH IO Me-
tony Kannmana—Maliepa ¢ cocTaBiIeHUEM KPHUBBIX
BBIKHBAaE€MOCTH.

Pesyabrartsl u 00cyxaenue

IIpu ananmse pe3ynbTaTOB JIEUEHHS MAIMEHTOB,
npoxoauBiux ero B ['BY3 «O06macTHON OHKOJIOTH-
yeckuid nucna”cep» I. Mpkytcka B nepuon ¢ 2018
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Ta6nuual/Table

PacnpeaeneHue nauMeHTOB B UccrieayeMoi rpynne
Distribution of patients in the study group

TTokazarens/Indicator

IMon/Sex
My:x/Male
JKen/Female
Bo3spact/Age
Jlokanu3zanus omyxonu/Tumor location
Cpenneammynspasiit otnen/Middle ampullary rectum
Hwxueammynsapusiit otnen/Inferior ampullary rectum
[poTspkeHHOCTH OITyXoJeBoro nporecca/Tumor size
Juddepennuposka omyxomn/Tumor grade
Beicokast/High-grade
Ymepennas/Moderate-grade
Huskas/Low-grade

Hpnmeqaﬂue: TabJIMIa COCTaBIICHA aBTOpaMH.

Note: created by the authors.

o 2022 r. ¢ MOP(OJOTHIECKHU TTOTBEPIKICHHBIMHU
3710KaU€CTBEHHBIMH OITYXOJISIMU CPEAHE- M HUKHEaM-
IYJIIPHOTO OTAEJIOB NPSMON KUIIKU B UCCIIELYEMYIO
rpymnmy Os110 BKItoueHo 20 yenoBek. B Tabmmiie
MIPEACTABICHO paclpe/e/ieHne NalueHTOB B UCce-
JyeMOM rpymnre.

Bcem nanumenram ¢ 1MarHoCTUPOBAaHHBIM ITOJIHBIM
OTBETOM IMOCIIE MAIBIIEBOTO PEKTAIBHOTO OCMOTpa
o0cIieI0BaHNE JTOTOJHSIOCH BBITIOJTHEHUEM PEKTO-
poManockonuu ¢ Ouoricuedt 1 MPT manoro Taza, a
Takke 3a00p oHkoMapkepoB (PDOA, CA 19-9). Ilpu
OTCYTCTBHMH 9HIOCKONIUYIECKUX, MOP(OIOTMUECKUX U
PEHTTEHOIOTUYECKUX MPU3HAKOB OCTATOYHOMN OITyXO-
JIM TIO ITAaHHBIM JOOOCTIEIOBAHUS M OCIIE O(OPMIICHHS
O UIMAIBHOTO OTKa3a OT ONEPATUBHOTO JEUCHUs
MalMeHTaM MpeyIarajoch NPOXOAUTh OCMOTP U UH-
CTPYMEHTAJIbHYIO TUATHOCTHKY KaXKble 3 Mec.

[Ipu oueHke pe3yiabTaTOB BBIABICHO, 4TO y 4
MAUEHTOB M3 JAaHHOW I'PYMNIbl Pa3BUIICS MECTHBIN
peuuauB, y 1 nmanueHTa oOHapyXEHbI OTHAJCHHBIC
MeTacTasbl B JIETKUE, MOATBEPKACHHBIE TIPH TOPAKO-
CKOTIHMHU C OHOTICHel 04aroBeIx oOpa3oBaHuii. 13 HUX

Mocne XNT (after CRT)  Yepes 1 rop, (after 1 Yepes 2 rop, (after 2

year) years)

Puc. 1. InHamuka ctenenn Hegepxanud no wkane Wexner.
lMprMeyaHne: pucyHOK BbINOMHEH aBTOpPamMm
Fig. 1. The degree of incontinence on Wexner scale.
Note: created by the authors
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KommgectBo 60ompHBIX/Number of patients (n=20)

12 (60 %)
8 (40 %)
68,4 + 2.3 ner (years)

3 (15 %)
17 (85 %)
3,7+ 0,4 cm/sm

5(25 %)
11 (55 %)
4 (20 %)

2 ManUeHTaM BBIMOJIHEHO XUPYypPrUYecKoe JeueHue
B 00beMe OpIOLIHO-TIPOMEKHOCTHOM 3KCTUPHALMU
OpSAMOM KUIIKH ¢ (pOPMUPOBAHMEM CUIMOCTOMBI —
BBUJY KpaliHe HU3KOTO PACIOJIOKEHHUS OIYXOJIH.
Taxoke 2 mareHTam BITIOJHEHA HU3Kas IepeHsIs pe-
3EKIUS MPSIMON KUIIKH € TIOCTIETYIOIINM 3aKPBITHEM
HeTIeBoil TpaHcBep3ocToMel. [locaeonepanoHHbIX
ocIIO)KHEHNH He oTMmedeHo. [lamuenty ¢ Bepuduu-
POBAaHHBIMHU OTJAJIEHHBIMU METACTa3aMH POBOAUTCS
MIPOTUBOOITYXOJIEBOE JIEKAPCTBEHHOE JIEUEHNUE.

J171s1 OLleHKHM KauecTBa )KU3HU 110CIIE TPOBEACHHOTO
JedeHusl y OOJNbHBIX C IOJIHBIM KIMHUYECKUM OTBE-

0,67

Cumulative survival
o
S
1

HakonneHHoe BbXuBaHWe

0,2 pynna
_mos

—I1DFS

—+ 0S-uenaypuposaHo
—+— DFS-uensypuposaHo
0,071

T T T T T T
0 5 10 15 20 25

Bpemsa HabatoaeHna (Mecaubl)
Observation time (months)

Puc. 2. MNokasatenu AByxneTHen obLel n 6e3peuanBHON Bbl-
»XuBaemocTu. MNprmeyaHne: pucyHoK BbINOMHEH aBTopamm
Fig. 2. The 2-year overall and disease-free survival rates.
Note: created by the authors
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TOM MOCIIE XMMHUOIYUYEBON TEPalnH, HAXOIIIINXCS
Ha JUHAMHUYECKOM HaOIIOAEHUH, ONpenesiach
(hyHKIMS KOHTHHEHIMN 10 KIMBIEHACKON IIKaie
Henepxkanus (Wexner score). Mcxonst U3 pe3ynbraTtos
OLICHKH CTETICHN Heaepskanus (puc. 1), BBISIBICHO, 4TO
Cpasy Hociie 3aBepIlICHUs] XMMUOJIYUEBOH Tepanuu
y OONBHBIX HAOIIOZAETCS YMEPEHHOE HapyIICHHE
yaepxarenbHoi GyHkuuu (4,5 Gasia), MOCTEIICHHO
BOCCTaHaBIuBaromeics yepes 1 rog (2,9 6anna) u 2
roaa (2,5 6amna).

Tak>ke MbI OnpenenIn N0Ka3aTelu BEIKUBAEMO-
CTH TIAIIMEHTOB C IMOJHBIM KIMHHYECKUM OTBETOM.
[Ipu 3TOM ypoBeHb 2-1eTHel 001ei BBKUBAEMOCTH
coctrasmwi 100 %, 2-neTHeit 6e3peruIMBHON BBDKH-
Baemocta — 75 % (puc. 2).
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SAMUrEHETUHECKUE HAPYLUEHUA
N HEUPO3HOOKPNHHAA OU®DEPEHLUPOBKA
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I'.A. KoBueHko', A.B. CuskoB’, J1.H. JlTlo64eHko’, A.[l. Kanpun?3*
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dunuan OrbY «HaumoHanbHbI MEAULMHCKUA MCCNEA0BATENbCKUMA LIEHTP paguonorumy

MuHsnpasa Poccumn

Poccus, 105425, r. Mocksa, 3-a NapkoBas yn., 51, cTp. 1

20I'bY «HaumoHanbHbI MeaULIMHCKUIA ccrneaoBaTenbCKUii LIeHTp paguonorn» MuHsgpasa Poccum
Poccus, 249036, r. O6HUMHCK, yn. Koponesa, 4

3MOCKOBCKMIN Hay4YHO-UCCIeA0oBaTeNbCKUIA OHKOMOrMYecknin MHCTUTYT um. M.A. MepueHa — punman Orey
«HaumnoHanbHbI MEQULNHCKUI nccrnenoBaTernbCKkui LeHTp paguonoruny MuHaapasa Poccum

Poccus, 125284, r. Mocksa, 2-n boTkuHckun np-g, 3

4®rAOY BO «Poccuickuin yHuBepcuteT apy0bbl HapogoB»

Poccus, 117198, r. Mocksa, yn. Muknyxo-Maknas, 6

AHHOTauus

AkTyanbHOCTb. OnureHeTnyeckne abeppauun npu pake npegcrartensHou xenessl (PIMXK) B otnnyme ot re-
HETUYECKUX N3MEHEHNIN MOTyT BbiTb 06paLLeHbl BCNSTL NOA4 BO3AENCTBUEM XMMUYECKOTO areHTa. 9ToT hakT
Aenaet n3yyeHue anMreHeTU4YeCKMX U3MEeHEeHNN BaxkHbIM OOBbEKTOM B Ka4eCTBe NOTEHLManbHbIX TepanesTuye-
ckunx muweHen. MaTtepuan u metoabl. [poaHanvanpoBaHbl pedynbTaThl NoMcka no Hay4YHbIM 6a3am AaHHbIX
PubMed, Medline, no Hay4HOM anekTpoHHOM GubnuoTeke eLibrary.ru no cnegyroLmMm 3anpocam — KNioyYeBbIM
cnoBam: epigenetics prostate cancer (anureHeTuka npu pake npencratenbHon xenesbl), lineage plasticity
(nvHerHas nnactuyHocTk), neuroendocrine differentiation (HeripoaHgokpuHHaA anddepeHumposka). Ans
AaHHoro ob63opa nutepatypbl nogobpaHbl 84 akTyanbHble Nybrnvkauum 3apybexHbIX U 0Te4eCTBEHHbIX aBTO-
poB. B 0630p BKkNntoueHbl nccrienoBanus 3a nepuog ¢ 1982 no 2024 r. PesynbTaTtbl. Hanbonee nsy4yeHHbiMn
AMUreHETUYECKMMN MyTauUMAMN SBASKOTCA rvno- U runepmetunuposarve [HK, BapmatMBHOCTb MMCTOHOB
(MeTunupoBaHne 1 aueTUnMpoBaHne), HEMPOIHAOKPUHHAA AnddepeHumpoBka. 3akntoveHue. VsyyeHne
reHOMHOrO NnaHAaLadgTa cnocobHO pacKpbITb HOBbIE BO3MOXHOCTY AN YNyYLLEHUA AMarHoCTUKK U Tepanum
Takoro fetanbHOro 3aboneBaHus, kak KacTpauMoHHO-Pe3NCTEHTHbIN PIK. BaxxeH He TONbKO MOMCK HOBbIX
6uomapkepoB Ans BbIABNEHNSA reHETUYECKUX HapPYLUEHUIA, HO U U3yYeHne ONTMMarnbHOW Tepanuu pacnpo-
cTpaHeHHoro PIDK.

KnioueBble cnoBa: anureHeTMKa nNpu pake npeacraTenbHON Xenesbl, IMHEeNHas NNacTUYHOCTD,
HeMpOo3HAOKPUHHAA anddepeHLMpoBKa.

#=7 KoBueHko Npuropuii AnekcaHgpoBuy, gkovchenko@mail.ru
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EPIGENETIC ABNORMALITIES AND NEUROENDOCRINE
DIFFERENTIATION IN PROSTATE CANCER
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3, 2nd Botkinsky Drive, Moscow, 125284, Russia
4RUDN University
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Abstract

Objective. Unlike genetic changes, epigenetic aberrations in prostate cancer can be reversed under the
influence of a chemical agent. This fact makes the study of epigenetic changes an important object as potential
therapeutic targets. Material and Methods. PubMed, Medline, eLibrary.ru databases were analyzed for the
keywords: epigenetic prostate cancer, lineage plasticity, neuroendocrine differentiation. For this literature
review, 84 relevant publications were selected. The review included studies from 1982 to 2024. Results. The
most widely studied epigenetic mutations are DNA hypo- and hypermethylation, histone variability (methylation
and acetylation), and neuroendocrine differentiation. Conclusion. The study of the genomic landscape can
reveal new opportunities for improving the diagnosis and therapy of castration-resistant prostate cancer
(CRPC), which is a potentially lethal form of the disease. It is important not only to search for new biomarkers
to identify genetic disorders, but also to study the optimal therapy for advanced prostate cancer.

Key words: prostate cancer epigenetics, lineage plasticity, neuroendocrine differentiation.

Beenenne

Oxomno 5-10 % ciy4aeB paka npeacTaTeIbHON HkKe-
ne3sl (PITDK) nMeer HaceICTBEHHBIN aHaMHE3, TOTaa
KaK MO/IaBIISIIONIee OOBITMHCTBO €T0 CITyJaeB SBIISIOT-
Cs1 CIIOpaINYE€CKUMHU 1 COTIPOBOXKIAIOTCSI aKTHBAITUEH
MIPOTOOHKOTE€HOB B OHKOTeHHI [ 1]. Takoe mogaBienue
CYIIPECCOPHOH U yCHIIEHUE OHKOT'€HHOW aKTHBHOCTH
C TIOCJICTYFOITICH 37I0KaIeCTBEHHOM TpaHCc(hopManmen
paka 0OyCJIOBJIEHO TE€HETHYECKUMHU abeppanusiMu
(MyTanusiMu), SMUTCHETUYCCKUMHU U3MEHEHHSIMH, a
TaK)K€ W3MEHEHUSIMU B MUKPOOKPYKEHHH OITyXOJIH
(MKO) [2, 3].

OnureHeTvka — paszeN TeHeTHKH, N3y4Yarolnui
HacjeayeMble U3MEHEHUs] aKTUBHOCTH I'€HOB BO
BpeMs pOCTa U NEICHUS KJIETOK, a MOJ SMUTCHETH-
YECKUM HACJIeIOBAHUEM TTO/IPa3yMeBaIOT W3MEHEHUS
CUHTE3a OEJKOB, BHI3BAHHBIX MEXaHU3MaMH, HE W3-
MEHSIOIMMU T10CJeI0BaTeIbHOCTh HYKJIEOTH/IOB B
JHK [4]. do cux mop reHeTUuYecKue UCCIeI0BaHUS
1 paboTel 1o mpoduimpoBaHuio nepsudHoro PIDK
OBITM COCPEIOTOUCHBI Ha HamboJee M3yUeHHBIX W3-
MEHEHUSIX TOTO THITA OITyXOJIH, HAlTPUMEp, TAKUX KaK
M3MEHEHUS! SKCITPECCUOHHOTO MPOMUIISI aHAPOTSHHBIX
perienitopoB (AP), Ha eTUHUYHBIX TOYEYHBIX MYy TaIlH-
sx JIHK, a Taxxe sxcnpeccun MPHK [5, 6]. Omnako
C POCTOM MAacIITaOHOTO CEeKBEHHPOBAHWSA T'€HOMA W
KOMIUIEKCHBIX MHOTOMEPHBIX aHAJIM30B Hauyaja BbI-
PHUCOBBIBATHCS APYTasi KAPTHUHA, I7Ie OBbLIO BBISBIICHO,
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YTO JMUTEHETUYECKHE U3MEHEHHSI MOTYT IIPUBOJUTh
K JIpyruM 0OoJjice 3HAYMMbIM MeXaHU3MaM TpaHchop-
Manuu u kanueporenesa PIDK [7].

HccnenoBanus METOAOM MONTHOTEHOMHOTO CEK-
BenupoBanus (Whole genome sequencing — WGS) B
oOpa31ax MauyMeHTOB BISIBUIN MHOTOYHCIICHHBIE U3-
MEHEHUS [TPY MIEPBUYHOM | pactpocTpaneHHoM PIDK
[8—10]. OgHuM U3 BaKHEUIIUX IIArOB B U3YYCHUU
SMUTEHETHYECKNX M3MEHEHHUI CTajia BO3MOKHOCTh
JnoctynHoro ogHoketouHoro PHK-cexkBenupoBanus
(oPHK-cek) [11]. Metox oPHK-cek no3Bomsier He
TOJIBKO OIIEHHUTH KCIIPECCHOHHBIN PO(UITb Ha yPOBHE
OT/ETBHBIX KJIETOK, HO M ITOHATH, KaK (PYHKIIHOHUPYET
Ka)kJ1ast KJIeTKa 1 Kakue (pyHKInHU oHa BeInonHser [12].
WupIMU cltoBaMu, JaHHBIH METOJ] IOMOTaeT MOHSTh,
KaKHe T'eHBI B KJIIETKE «BKJIFOYCHBD» U «BBIKITFOUCHBD B
JTAaHHBII MOMEHT, TEM CaMbIM yCTaHOBHTD, KaK KJIETKa
ce0s IPOSIBUT, HAIIPUMED, TPEBPATUTCS JI B PAKOBYIO,
Kak Oy/IeT B3auMOJICHCTBOBATh C UMMYHHOM CUCTEMO
u T.a. Cerognst oPHK-cek akTHBHO NPUMEHSIOT JUIs
pa3paboTKu MpenapaToB, IPHU U3YYCHUU OOJe3HEH U
WX JICYCHHH, a TAKKe JJISl TOTO, YTOOBI MOHSATH, KaK
pasBuBaroTCs ¥ QYHKIUOHUPYIOT Pa3IMYHbIC KUBbIC
OpraHM3MbI Ha YPOBHE MX KJIETOK. OJHOKIETOUHOE
PHK-cexkBeHHpOBaHNE MOKET JIETKO WLTFOCTPUPOBATh
SKCTPECCHIO PA3TUYHBIX KJICTOYHBIX MOMYJISAIINA,
KJIaCTE€PHU30BaTh KJIETKH MO COCTOSHHIO MITH THITY, BBI-
SIBIIATH TOYCUHBbIC MyTauuu U T.1. [1, 13]. IloaTomy, ¢

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 115-124



OB30PbI

OZIHOM CTOPOHBI, HICHTU(UKALNS MAPKEPHBIX TCHOB
C TOMOINBIO TPAHCKPHUIMIIMOHHBIX NAHHBIX CPEIH
OTJICNIbHBIX KJIETOK SBISETCA OTIMYHBIM CITIOCOOOM
00JIeTYNTh TOHUMaHHE TeTEPOTeHHOCTH OITYXOJIH ISt
KIuHU4YecKol npakTukH [ 11, 14], a ¢ apyroii cTopoHsHl,
UACHTU(UKALMS TUIIOB KJICTOK U3 PsiJia FeTePOreHHbIX
KJIETOK SIBJISIETCSI MHTYUTHUBHBIM CIIOCOOOM ITOHHMMa-
HUS IPOUCXOXKICHHS pa3BuTHs omyxonu [15].

l'enetnueckas unpopmanus uz JAHK kierok
OpraHM30BaHa B HYKJIEONPOTEHHOBBIM KOMILIEKC,
Ha3bIBaeMBINH XpoMaTHHOM. OCHOBHON XpOMAaTHHO-
BOW €AMHUIIEH SBISETCS HYKIEOCOMA, COCTOSIIAs
u3 146 nap ocuoanuii JIHK, o0epHyThIX BOKpYT
OKTamepa M3 YeThIpeX Iap THCTOHOBBIX OenkoB (H2A,
H2B, H3 u H4) [16]. KonreBbie XBOCTHI THCTOHOB,
pacroiio)keHHble epudepruitHo, MoaBEepTraTCs
Pa3IMYHBIM KOBaJCHTHBIM Mogudukaiusm [17]. [To-
CJIEJOBATEIbHOCTD 3TUX MOJU(PUKALUN HA3BIBAIOT
«TUCTOHOBBIM KOZIOM», U OH J€MCTBYET KaK BTOPOH
YPOBEHB SMUTEHETUYECKON PEryNAlnN dKCIPECCUI
IeHOB, BIMSIONINI Ha CTPYKTYypy XpomaTuHa [18].
MetunupoBanue JAHK, Monudukanmu ructoHos
U pPEMOJEIMPOBAHNE XPOMATHHA SIBISIOTCS TECHO
CBA3aHHBIMH DIUTCHETHUYECKUMH MEXaHU3MAMH B
polecce MHUIManuu u nporpeccuposanus PITK,
a TaKk€ C BPEMEHEM JI0 Pa3BUTHUs JIEKapCTBEHHOM
ycToitunBocTu [19]. DOnureneTnyeckuil KOHTPOJIb
JKCIPECCUH T€HOB HacTO TPeOyeT COTPyAHHYECTBA
U B3aumojiericTBus kak metunupoBanus JHK, tak u
MoauduKauy rTucToHOB. Hapyenne mo0oro u3 aTux
COOBITHI PUBEET K a0epPaHTHON IKCIPECCUH TEHOB,
YTO HAOJFOAAETCS TIOYTH BO BCEX TUIIAX paKa 4esIoBeKa,
B ToM uncie u PIDK [20]. B cBeTe HaKoOIIeHHBIX 10-
Ka3aTesIbCTB Pa3BUTHS MEXaHU3MOB PE3UCTEHTHOCTH,
SMUTEHETHYECKUE U3MEHEHUS TPUBOJAT K YCUIIEHHIO
WK OCIa0JCHNUIO TPAHCKPUIILIMOHHON aKTUBHOCTH U
HTPaIOT BAXKHYIO POJIb B IPOOHKOTCHHOW CUTHAJIN3a-
umu AP [21].

B ommume ot nocieacTBuii reHETHUECKUX abeppa-
LUN, STUTEHETUUYECKUI MPU3HAK — 3TO HACIETYEMbIi
(heHOTHTI, BO3HUKAIOIININ B pe3ylbTaTe M3MCHCHUH B
XpOMOCOME, HO TIpH 3TOM 03 M3MEHEHUH B IO CIIE/I0-
BarenbHocTu JIHK [22]. [To pe3ynbraram 0o0JbIIoro
KOJINYECTBA HAYYHBIX padoT ObLIO MOKA3aHO, YTO
metwnupoBanne JIHK, Mogudukamms rucTOHOB H
pEeMOJIEIMPOBAHNE XPOMATHHA CITOCOOCTBYIOT MHHU-
LHUALKU U IPOTPECCUPOBAHUIO paKa v, 4To Hanbosee
BA)KHO, B OTJIMYHE OT T'€HETUUYECKUX H3MEHEHHH,
SMUTreHeTHYeCKUe adepparii MOTYT OBITH OOpaIeHbI
BCIISITH 11O]T BO3/IEHICTBHEM XUMHUYECKOTO areHTa. ITOT
(daxT AenaeT SMUreHeTHUECKUE U3MEHEHUS BAKHBIM
00BEKTOM M3yUEHHsI B Ka4€CTBE MOTEHIMAIbHBIX Te-
paneBTUUECKUX MUILIeHEH [23].

B naHHO# cTaThe Mbl pACCMOTPUM COBPEMEHHbBIE
3HAHUS U HUCCIIeIOBaHNS, KacaloIMecs SITUTeHeTHYe-
ckux m3MeHenui npu PIDK, Takux kak metunupoBanue
JHK n Mmomudukarms ructoHoB. Takke paccMOTpUM
BJIMSIHUE JIMHEHHOM IJIACTUYHOCTU U HEUPOIHIOKPUH-
HOU nu(PepeHInPOBKH, 00CYIUM UX 3HAYCHUE IS
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MOHUMAaHUsS MoNeKyIsipHoil ocHOBBI PIDK u ams ero
KJIMHAYECKOW AUAarHOCTUKHU U JICUCHUSI.

Memunuposanue /[HK npu PIDK

B 1987 . M.T. Bedford u P.D. van Helden coo0riu-
11, yto ipu MetactarnueckoMm PIDK metunupoBanue
JHK 0b110 3HAaYUTENBEHO CHIDKEHO, IO CPaBHEHUIO
¢ 100poKauyeCcTBEHHON TUIepIuIa3uel Mpencraresb-
Hoit kenesnl (JII'TDK). DTo mepBoe uccnenoBanue,
JEMOHCTPUPYIOILIEE KOPPEISLHUIO0 MEXKIY THIIOME-
THWJIMPOBAHUEM U METACTATUYECKUM I[OTECHIIMAIOM
PIDXK [24]. B nenom, metunuposanue JJHK sBrnsercs
OJTHUM U3 MEPBBIX OOHAPY>KEHHBIX AITMICHETHYECKUX
M3MEHEHHI, KOTOPOE MTPOUCXOIUT ITyTEM JT00aBICHHS
METHJILHOU TPYIIBI K 5°-yTIEpoay MUTO3WHA TI0-
cpeznctBoM Tpex akTuBHBIX JJHK-meruntpancdepas
(DNMT): DNMT1, DNMT3a u DNMT3b [21, 25].
W3menenus B merunupoBanuu JJHK moryt npouc-
XOJIUTh IIyTE€M KaK FUI0-, TAK U TUIEPMETUIIMPOBAHMS,
YTO MPUBOJUT K XPOMOCOMHOM HECTAOMIBHOCTH U
MO/IaBJICHUIO TEHOB-CYNpPeccopoB omyxonu. Oba 3Tux
npouecca 00yCIOBIMBAIOT 3710Ka4e€CTBEHHbIE HOBOOO-
pasoBaHus B pezcTarenbHoil xemnesze (IDK) [26].

I'enbl-cynpeccopsl OnyxoJjiei, IOJaBJICHHbBIE
runepMeTuiInpoBanreM npomotopa npu PIDK, yua-
CTBYIOT B BaXKHBIX KJICTOUHBIX IyTAX, TAKUX KaK KOH-
TPOJIb KJIETOYHOIO IIUKJIA, allONTO3, BOCCTAHOBJICHHE
noBpexennit JIHK unu ropmonanbHbiii oTBeT. Ha
JIAaHHBI MOMEHT ObLIO BhIsBIEHO Oosiee 100 Takmx
reHoB npumenutensHo k PIDK. IlpumeuatensHo,
yro npu PIDK ren myrarnon-S-tpancdepasst pi 1
(GSTP1), yaactBytomuii B peraparun JIHK, rumep-
MeTuinpoBan 6osee ueM B 90 %, a Takke B OoJiee yem
75 % untpasnurenuanbHbX Heorutasuil [ DK Beicokoit
crenern (IIMH BC), uro maer ocHOBaHMSI CUMTATh
runepMmetunupoBanne GSTP1 B kauecTBe paHHEro
cobsiTusa B kaHueporenese 11K [27, 28]. DNMTI
Kak OIMH M3 OCHOBHLIX noaTunos DNMT oGmagaer
OIyXOJIECYIPECCUBHON aKTUBHOCTHIO Ha PAaHHUX
cragusx PITK, HO OHKOreHHOM aKTUBHOCTBIO HA €T0
MO3THUX cTanusx [29]. Y manueHToB ¢ JOKaIH30BaH-
HbM PIDK ypoBeHB dKCIpeccruu MUPKYIUPYIOIIETO
MeTuinpoBaHHoro GSTP1, Moay4eHHOro U3 IJ1a3Mbl
KpOBHU Tepe] onepanuel, npenckasbiBal CTEIEHb
arpeccUBHOCTH OMYXOJH (HarIpyuMep, CTENEeHb 10 IIIKa-
ne Gleason 1 cTaaus OMyXoJH), a TAKXkKe BO3MOKHBIHN
ounoxumuyeckuii peruaus o [1CA [30, 31].

B nHenaBHeM uccie10BaHUU TIOKA3aHO, YTO JICUEHUE
SH3AITYTAMHUIOM CIOCOOCTBYET AMUTEHETHYECKUM
n3MeHeHmsIM B Kiietkax PITK, uro Bemer k abeppa-
UM CUTHAJIBHBIX ITyTeH 1 B SKCIIPECCHUU T€HOB, a B
KOHEYHOM MTOTe, K BOSHUKHOBEHHUIO PE3UCTEHTHOCTH
k sm3anytamuny. JIHK-metunrpancdepaza DNMT3B,
ByacTHOCTH DNMT3B3, urpaet neHTpabHyo poJib B
3TOM MeXaHHU3Me. ABTOPBI JI0Ka3aJld, 4To JoOaBJIeHHE
B CXEMY JICUCHHMsI ACUTA0NHA, KOTOPBII BO3IEHCTBYET
Ha DNMT3B, BoccTaHaBIMBaIO YyBCTBUTEILHOCTD K
9H3aJyTaMuy B pe3ucTeHTHbIX KiieTkax PIDK kak in
vitro, Tak W in vivo [32].
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Caa3b metunuposanus JIHK B npomorope GSTP ¢
PIDK Opina ormcana yxke 20 et Hazas. Eme B 1998 1.
H. Suzuki et al. onmrcano MHOTO TOBTOPSFOIITUXCSI 1T~
TEHETUYECKUX MU3MEHEHUH, KOTOPBIE B JlaJbHEHIIEM
OBUIM HMCIIOJIB30BaHbl B KauecTBe OMOMapkepa s
OLICHKH, AMarHocTUKU U rnporno3a PIDK. Tak, Hanpu-
Mep, runepMmeruauposanne npomoropa CpG PTEN
[33] nm runepMeTUIINpPOBaHUE FeHa-CyTIpeccopa OIy-
xom CDKN2A npuBOJST K NOBBILICHHOM NposHdepa-
LIUH KJIETOK, TEM CaMbIM CIIOCOOCTBYsI KAHLIEPOT€HE3Y
[34]. OmHaKo TONBKO WCCIICAOBAHUS TTOCICTHUX JICT
MIPOJIUJIM CBET HA MOJICKYJISIPHBIC AP (PEKTHI, JIS)KAITUES
B OCHOBE PA3JIMYHBIX AUTE€HETUUECKUX AUCPETYIISILUI
[35]. Iloreps skcnpeccun AP B 30 % cioyuaeB pery-
JupyeTcs runepMetuirpoBanuem npomoropa CRPC.
[Ipu MeTacTaTiuecKOM KacTparOHHO-PE3UCTEHTHOM
paxe npescrarenbHoi xkene3sl (KPPIDK) u onmyxomsx,
KOTOpBIE IPOTPECCUPYIOT A0 COCTOSHUS HE3aBUCUMO-
cti 0T AP, OCHOBHBIE SIIUTEHETHUECKUE PETYIISITOPHI,
a TaKkXKe CTPYKTypa XpOMaTHHA TOCTOBEPHO TIO/IBEP-
TarTCs CXOXKHM U3MEHEHUSIM [36].

3a rnocyeaHee AeCATUIIETHE HECKOIBKO HCCIIE0Ba-
HUH CpaBHWIN TOCIIEA0BATEILHOCTH METHIIMPOBAHHUS
JHK Bcero renoma nipu JII' TDK 1 Ha pa3HbIX cTausx
PIDK [10]. Tak, S.G. Zhao et al. ucnosns3oBanu Ou-
cynbpuUTHOE cekBeHUpoBaHue Bcero renoma (Whole
Genome Bisulfite Sequencing — WGBS) u nonrsepau-
14, yto nporpeccupytomuid PIDK siBisietcsa B uenom
MEHEE METUJIMPOBAaHHbIM, yeM nepBuuHblil PIDK, u
KOTOpBIi, B CBOIO OY€pe/ib, IPEUMYILECTBEHHO MEHEe
MeTupoBaH, yeM TkaHb JII'TDK. Taxoxe aBrops! mpo-
JI€MOHCTPUPOBAJIN TUTIOMETHIIMPOBAHUE IPOMOTOPA B
AP 1 KITI04€eBBIX aHPOTEH-TyBCTBUTEIBHBIX TeHAX HA
no3anux craausax PIDK, mo cpaBuenuio ¢ oOpasnamu
AT'TIK [37]. B npyroii pabore ObIIO MOKa3aHo, 4TO
robanbHoe runomerunpoBanue J{HK xoppemupyer
C T€HETUUECKON HECTAOUIIBHOCTBIO 1, KaK CIICICTBUE,
MOTEHIIHAIBHO CIIOCOOCTBYET Pa3BUTHIO M IIpOTpec-
cupoBanuio PITK [38]. HampoTtus, runepmerunu-
poBanue JIHK sBisiercs omqHuM u3 Hambosee 4acTo
HaOMIOMaeMBIX SBICHUNW M Hamboiee XapaKTEePHBIX
snurenernyeckux ndmenennit mpu PITK. ITpoBeaeno
MHOkecTBO aHayn30B MetminpoBanus JJHK no Bcemy
IreHOMY, KOTOpbIE MpEeAnoiaraioT, 4to auddepen-
LUAJIbHOE METHJIMPOBAHNUE MEXIY OUCTaJIbHBIMHU U
TeHHBIMH O0JIACTAMU SBIISETCS] OMHUM U3 KITFOUEBBIX
(haxTOpOB BOZHUKHOBEHUsI U TiporpeccupoBanust PIIK
[39]. Oxomno 22 % KPPITXK nemoHCTpupyIOT HOATHIT
runepMmerunuposanus [37].

Hapymenne mernmuposanus JJHK oOsraHO CBsI-
3aHO C arpecCUBHBIMH KIMHUKO-IATOJIOTHYECKUMHU
MIpU3HAKAMU U TII0X0H BhIKKUBaeMOoCThIo [40]. OnHako
€CTb HCCIICIOBAHUE, T€ aBTOPHI MOKA3aJH, YTO IO-
BBILLICHHBIH YPOBEHb METHJIMPOBAHUS, B YaCTHOCTH
reHa SRD5A2, Obln CBSI3aH € JIYUIIUM IPOTHO30M
y nanuenToB ¢ KPPIDXK, monyuaBmmux anapores-
nenpusanmonnyto tepanuio (AJT). IlogoOHbIe Ha-
XOIKU MOTYT IIOMOYb JIy4dll€ IOHSTH CBA3b MEKAY
SMHUTEHETUKONW M Pa3BUTUEM MPOTPECCHPYIONIETO
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PIDK u criocobcTBOBaTh BHIOOPY JIyHUILIMX TEpaIieB-
THYECKHUX cTpareruit [29].

MNsmepenue metunupoBanus JJHK MokHO HCToub-
30BaTh B Ka4eCTBE OMOMapKepOB CTpaTH(UKALINU PH-
ckoB y naneHToB ¢ PIDK. IIpumepom MOKeET CityKuTh
srreHeTndeckuit Tect «ConfirmMDXx», KOoTOpBIi ot1e-
HUBAET CTAaTyC METHWJINPOBaHMA Tpex renos: GSTPI,
APC n RASSF1. JlanHBIi TeCT MOMOTaeT OTINYaTh
UCTUHHO oTpHuuarenbHbie ouoncun [DK ot ckpbiToro
PITXK, Tem cambIm n30erast HEHY >KHBIX TIOBTOPHBIX OU-
omcwii [41]. P.G. Patel et al. mpemnoxxumu onpenesiTh
nanenb metmnupoBanus GSTPI, GAS6 u HAPLN3
it qudepennmarm PIDK u JITTDK [42].

Hememunuposanue /ITHK npu PIK

O runepmerunupoBannu JJHK u3zBectHo yxe
JIaBHO. B 1o e Bpems ObLJIO Majlo MOHMMAHHUS O
BiugHUM AeMmetunupoBanus JJHK no oTkpsiTus
dhepmenToB Tpanciokanuu Ten-eleven (TET) u ux
CIOCOOHOCTH K AEMETHUIINPOBAHUIO ITyTEM OKUCIICHHUS
S-metwinuto3una SmC 10 S-TuIPOKCUMETHIIIIUTO3UHA
(5hmC), a taxxe npyrux npousBoaHbIX [43]. Hcce-
JIOBaHUS TIOKa3anu, 9To oomwuii ypoBerb ShmC B
renoMHoi JIHK cyliecTBEHHO CHUXEH BO MHOTHX
COJIMJIHBIX OIYXOJIIX, YTO CBSI3aHO C MOHMKEHHBIMU
ypOBHsIMH 3Kcripeccuun uiieHoB cemeiictBa TET [44,
45]. benku cemeiictBa TET crmocoOCTBYIOT JTOKYC-
crerrduueckoMy ooparHomy Metuiarupoanuto JJTHK
B HOPMAJIbHBIX KJIETKAX, B KOHEYHOM UTOT'€ PETYIINPYS
skcnpeccuto reHoB [44]. Ilpu tpancnokanuu TET B
JHK xirerox PITXK ypoBers ShmC 00braHO CHIKEH
[45]. benku cemeiictBa TET, a mmenno TET2, yua-
CTBYIOT B Tiepejiaue CUrHajoB AP u urparot BaxxHyto
poxb B pazsutun PIDK [46]. Taxke npu HOpMaabHOU
cBoeit ¢pynknuu 6enku TET nmomasinsitoT mporpeccu-
pOBaHHUE OMYXOJIH U €€ WHBa3uio. B ciydae snurene-
Tryeckux Tpanciaokauuil TET yka3aHHbI MEXaHU3M
Hapymaercs. YpoBHU ShmC 3HaYUTENbHO CHUKEHBI
nipu PITDK, 1o cpaBHEHHMIO ¢ HOpMaTTbHBIMH 00pa3liaMu
tkaaw [DK [47]. Mytaruu B renax TET Takxke Obpumn
0OHapyKeHbI C BBICOKOH YacCTOTOM y MAI[UCHTOB C
KPPITK. Kpome Toro, 6onee Huskue yposuu TET
CBSI3aHbI C IUIOXHUM IIPOTHO30M Y AIIUCHTOB C PAHHUM
paxom rpyau u PIDK [48]. T.M. Storebjerg et al. mpen-
JIOXKWJIH dTUTreHeTndeckuit sH3uM ShmC B xagecTBe
nporuoctuueckoro oromapkepa PITK [49].

Memunuposanue cucmonoe npu PIIZK

JHK o6pazyer 1,65 cymnepBuTka BOKpYT sipa ru-
CTOHOBBIX O€JTKOB. BapraTUBHOCTH TUCTOHOB SIBJISICTCS
W3BECTHBIM SITUTCHETUUECKUM MEXaHU3MOM U BEJIET K
MoAH(UKAIIH B HyKIICOCOME, H3MEHSISI XUMHUECKUE 1
(m3uaeckue croiicTBa xpomaruna [50]. CymecTByer
YEeThIPE OCHOBHBIX THCTOHA, a MeHHO H2A, H2B, H3
u H4. VIx aMMHOKHUCIOTHBIE, 0COOEHHO N-KOHIIEBBIE,
XBOCTBI, SIBIISTFOTCS TOTEHITMATLHBIMA YIaCTKaAMHU JIJIS
Pa3MUYHBIX TUTIOB IMTOCTTPAHCISIIMOHHBIX MOTH(HKA-
[IUH, TaKUX KaK METUIMPOBAHUE, allCTUIINPOBAHHE,
(hochopunupoBanue 1 yOukBuTHHUpOBaHUE [51].
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Haubonee nzyuennsiMu nipu PIDK aBmstrorest me-
THJIMPOBAHHUE U aLlETWIIMPOBaHKe rucToHOB. Hanbonee
pacupoCTpaHEHHBIMH YYaCTKaMHU METHIMPOBAHUS
TUCTOHOB SIBJISIIOTCSI KOHLIEBBIE OCTATKHU JIM3UHA,
takue kak H3K4, H3K9, H3K27, H3K36 u H3K79
H4K20, koTopble METHIHPYIOT Crielu(pHUECKUe Me-
tuntpancdepassl u gemerunassl [52]. C. Cai u np.
MIpoJIeMOHCTpHUpOBay, uTo Jemerunaza LSD1 (H3K9)
MOJKET Urparh JBoiHyt0 poib npu PIDK. B npucyr-
CTBHM BBICOKON KOHLEHTpauuu anaporenos LSDI1
JeiicTByeT kak MHruoutop skcrnpeccun AP. Oxgnako
B kieTkax KPPIDK, e ypoBeHb anaporeHa 0ObI9HO
HU30K, skcnipeccusi AP u AP-penpeccupoBaHHBIX
ICHOB yBEJINYMBAETCS, YTO, B CBOIO OYepeb, CIIO-
coOctByeT mpoudepanmu kiaetok KPPITXK [53].
ITpumenurensHo k Tepanuu PIDK in vivo okazanocs,
yro Onokupoka gemerunassl LSD1 (H3K9) kak ot-
JIeNTbHO, TaK M B KOMIUIEKCE C JIEYEHHEM aHTarOHHCTOM
AP pesko camkana poct PIDK [54].

3HAUUTENBHYIO POJIb B METUIMPOBAHUS THUCTO-
HOB OTBOJAT KaTalWTU4YeCKo cyOnemnmanne EZH2
(Enhancer of Zeste Homolog 2) u3 dbparmenTa
mm3uHa H3K27 [55]. EZH2 — aT0 karamuTudeckas
cyOBeuHNIIa KOMIUIEKCa IMOJTUKOMO-pernpeccopa 2
(PRC2). TpumerunupoBanue EZH2 Benet x pa3Bu-
THIO ¥ MIPOTPECCUPOBAHUIO PA3IMYHBIX BHIOB paka,
B ToM umcie PIDK, mocpeacTBom snureHeTHYECKOro
MOJIABJIEHUSI OMYXOJIEBBIX CYIPECCOPOB HA T'MCTOHE
H3 (H3K27me3) [56, 57]. OOHapyx’eHO, 4YTO YPOBHU
0enka EZH2 nporpeccuBHO yBeTUUMBAIOTCS B 00pa3-
nax meracrarnueckoro PITK, o cpaBuenuto ¢ ' TIK
[58]. Narubuposanne EZH2 mpomneBaeT BpeMs 10
HACTYIJICHNS] PE3UCTEHTHOCTH K 3H3aIyTaMHIY, TEM
cambIM ToBbIIIAsA ero dddextuBHoCcTh Tpu KPPIDK
[59]. B xiunanueckoii koropre 6onbHbIX PIDK ObL10
oOHapyxeHo, 4To OoJiee BhICOKas Akcnpeccust EZH2
KOppenupyeT ¢ XyAamum nporuo3om [58]. EZH2
TaK)Ke UTPAET BAXKHYIO POJIb B PETYIAILMM JTUHEHHOMN
MJJACTUYHOCTH, YCTOWUNBOCTH K JIEKAPCTBEHHBIM
npenapaTaM M MPOTHUBOOITYXOJIEBOTO UMMYHHMTETA
[56, 59]. Takxe 0OHapYX EHO, YTO TIO CPABHEHUIO C
[IEPBUYHBIMU OITyXOJISIMH ITpU MeTacTarnueckoM PIDK
HaOJIFOaeTCs MOBBIICHHAS dKCTIpeccrst oemka NSD2
(H3K36). BrisiBnena ero cBsizb co craaueit 3adome-
BaHUs, a TaKXKe OMOXUMHUYECKUM penuauBom PITK
[60]. Takxe ObLIO TTOKa3aHO, uTo NSD2 yuacTByeT B
nMMyHHOMH peryssaiuu PIDK [61].

Auemunuposanue zucmonoe npu PILK

CymectByer Oonee 40 pa3iaM4HBIX BapHAHTOB
AlCTUIIMPOBAHUSL TUCTOHOB [62]. ALlETUIMPOBAaHUE
TUCTOHOB TPHUBOJIUT K HAPYIIEHHUIO HOPMAJIHHOTO
VIUIOTHEHUSI XPOMOCOMBI, YTO TIO3BOJISAET (pakTo-
paM TPaHCKPHUIIIWH MMOJTYYHUTh MOCTYIl K TeHAM W,
COOCTBEHHO, MHUIIMUPOBATh MX TPAHCKPUIIIHIO
[63]. AueTunupoBaHue TUCTOHOB TECHO CBSI3aHO C
AKTHUBALIMCH TPAHCKPUIILIUU, YTO BIUSIET HA MHOTO-
YUCJICHHBbIC (DU3HOJIOTMYECKUE U MATOTCHHBIC TPO-
ueccol pu PIDK, u, HanpoTuBs, AealeTUINPOBAHUE
Y MTOCJIEAYIOIee METUIITMPOBAHNE OCTATKOB THCTOHOB
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MPUBOJIAT K YIJIOTHEHHUIO THCTOHOB, YTO CHUXKAET
JIOCTYI PETYISATOPHBIX TPAHCKPUIIIIMOHHBIX OEIIKOB
[64]. Hanpumep, anetuntpandepaza u aeameTui-
TpaH]epaza eiCTBYIOT KaK KOAKTHBATOP M KOMIIpEC-
cop AP COOTBETCTBEHHO, TaKUM 00pa3oM, BIIMsS Ha
TPAHCKPUIIMIO TEHOB, OomocperoBaHHy0 AP mpu
PIDK. Takxe OHM y4acTBYIOT B MEXaHU3ME MEPEIpo-
rpammupoBanus JokanuzosanHoro PIDK B MKPPIDK,
YTO TIOATBEPIKIACT BAXKHOCTh COCTOSIHUH XpOMaTruHa
IU1si mporpeccupoBanus omyxonu [65]. T.M. Severson
U JIp. IOKA3aJIM, YTO NP MaKCUMAJIbHOM aHIPOTeHHON
omoxane (MAB) ructon H3 monBepraeTcs areTHiInpo-
BaHnto B H3K27ac, 4To cBsI3aHO ¢ pE3UCTEHTHOCTRIO
k Teparuu [66]. W.A. Whyte et al. u F. Valdes-Mora
et al. mokazanu, 4To HEKOTOPBIE CyTIepIHXAHCEPHI (He-
oonpmme dparmentst JJHK, xoTopbie cTuMynupyrot
TPAHCKPUIIIUIO) OBUIA HANIPSIMYIO CBSI3aHBI C alleTH-
nupoBanueM ructoHoB H3K27ac, xotopeie urparmot
PEIIAIONIyIO POJIb B KAY€CTBE OHKOTEHHBIX JApaiiBepOB
PIDK. AxTuBanusi JaHHBIX YHXAHCEPOB, CBSI3aHHBIX
¢ AP, noctoBepHO KOppenaupoBaja ¢ aleTUINpOBa-
HHEM THCTOHOB W mporpeccueit PIDK [67, 68]. B
JIpyroii padoTe MoKa3aHo, 4To JICUCHUE HHIHOUTOpa-
MU THCTOH/I€aleTHIIa3bl IPUBOANIIO K TOPMOKEHHUIO
SMUTEHETHYECKOTO TOAABIEHUSI U BOCCTAHABINBAJIO
9KCIIPECCHIO MTPOCTAT-CIIEIM(PUUECKOTO MEMOPaHHOTO
antureHa — PSMA u in vitro, v in vivo [69].

Inuzenemuueckue gpaxkmopul

U HeupoIHOOKpunnan oupgepenyuposrka PIK

Heiiposunoxpunnsie kinetkn (HOK) cexpernpyror
HECKOJIBKO HEHPOHAIBHBIX MAPKEPOB (XPOMOIPaHUH
A, HelpoH-cnienduyueckas eHoIa3a, CHHANTOPU3NH
u CD56), a Takke (hakTOpbl, CTUMYITUPYIOITHE POCT.
Onnako B HOK orcyTcTByet skcmipeccust AP [70, 71].
B nopmansnoii IDK HOK moryT urpars ¢yHKIHO-
HaJILHYIO POJIb B PETYISILIUH POCTa U TU(epeHInpoB-
KM SIUTETUAIBHBIX KJIETOK aHAPOTeH-HE3aBUCHMBIM
obpazom [72]. B HOpmanbHO# TkaHu 3penoi DK
npubau3uTensHo 1 % Nomynsnuu KJIETOK COCTaBIIs-
toT HOK, xoTopsie pactipenenens: mo smutennto [1DK
OTZAEIbHO WM HEOOJIBIINMU CKOILIeHUAIMU. MyTauus
TP53 8 HOK moxkeT HapylIuTh YHCICHHBIN OalaHc
U MIPUBECTH K OBICTPOMY NPEOOpPa30OBaAHHUIO YaCTH
kietok anenokapimHoMbl PIDK 8 HOK [73]. [Ipowuc-
xoaut audepenposka HOK, uro conpoBokmaercs
POCTOM HX YHCIIa, pa3BUTHEM PE3UCTEHTHOCTH K AJ[T
U aCCOLIMMPYETCS C IJIOXUM IIPOTHO30M [74].

[TogoOHBIT HEHPOIHITOKPUHHBIN MEPEXO KaK
MIPOSIBJICHUE JIMHENHOM MIACTUYHOCTH OITyXOJIH MPO-
SIBJISIETCSl IPU MHOTHUX TUMax paka, Bkirodas PTIK
[75]. Jlunetinas mracTHIHOCTH 00O3HAYALT MPOTIECC,
MOCPEICTBOM KOTOPOTO PAKOBbIE KIETKH U3MEHSIOTCS
U3 OTHOTO MOP(OIOTHYECKOr0 U (PyHKIIMOHATBHOTO
THIIA KJIETOK B JPYTOH O] BIUSHUEM OKPYKAFOIIEH
cpensl [40]. B psne myOnukanuii TMHeHHAS TIACTHY-
HocTb ajieHokapirHoMbl [ DK B HO onmyxomns nomyunia
0003HaYeHUE TepaneBTUUECKU-UHIYIUPOBAHHOIO
HeliposrmokpuaHoro PIDK (T-HOPITXK), mockombky
HD dheHoTHI OMyXO0MH OB IPHOOPETECH U SBIISICTCS
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npuunHoi anmutensHod AJIT. Tepmun «T-HOPIDAK
MOSIBUJICS CPABHHUTEIBHO HEAABHO B HEKOTOPBIX
MyONMUKAUsIX U SBISIETCS CHHOHUMOM HEHpPOlIHJIO-
kpunHO# muddepermmporkn (HIJ1) PIDK [76, 77]. B
CBOEM MaTepHaje Bo H30eKaHUE Ty TAHHUIIBI MBI OyIeT
WCTIOJIb30BATh 00a TePMHUHA OJTHOBPEMEHHO.

Jlyumiee moHHMaHHWe T€HETUYECKUX U DIIHUTeHe-
TUYECKUX MEXaHU3MOB, MMOCPEACTBOM KOTOPBIX pa3-
BuBaetcs HOJ[ PIDK (THOPIDXK), siBnsieTcs BakHBIM
HampaBlIeHUEM I pa3paOdOTKH TepaneBTHYECKHX
CXEeM ISl TTAIUEHTOB C MOJ00HBIM BUJIOM paka [74].
CornacHo uccinenoBanusiMm, Ha ¢one MAB u 1o
Mepe nosBieHus: pesucteHTHocTd K MADB 15-20 %
ONyXO0JIeH MOJBEPTrarOTCsl TMCTOJOTUYECKONW TpaHC-
(dhopmanmm, xoraa u3 KieTok AP-skcnpeccupyromeit
aJICHOKapIIMHOMBI B pe3yiIbTaTe MHUTeHEeTHYECKUX
myTtanuid HapactaeT myn HOK [78]. bonbioe umncio
HCCIIeIOBaHUN COO0IIaeT 0 HECKOJNBKUX (aKkTopax,
JIeXkKAIIUX B OCHOBE M PETYIUPYIOLUIUX MPOTrpeccH-
posanue HOJI PITXK (T-HOPIDXK). K HuM oTHOCSTCS
HCCIIEIOBaHUS MOTEPU CyIpeccopoB omyxonent 7P53,
RBIw PTEN, akTUBaIini MHO>KECTBEHHBIX (hPaKTOPOB
TPaHCKPHIINH, BKITto"ast N-Myc (Hapsay ¢ akTHBAIIU-
eit AURKAu AURKB), ASCL1, SOX2, BRN2, REST,
ONECUT?2 u CREB, ponu aapeHeprudecKux perenTo-
poB (rampumep, ADRB2 u GRK3), snurenerudeckux
MOJYJIATOPOB M PEMOJIETIEPOB XpOMATHHA (HapuMep,
0enKoB pernpeccuBHOTo Komiuiekca Polycomb 2 EZH2
n SMARCAA4) [79]. Hanpumep, onHOBpeMeHHas 110-
teps RBI1 n TP53 npucytctBoBana B 53,3 % Ouornicuii
npu HOJI PITXK (T-HOPIDXK), o cpaBuenuto ¢ 13,7 %
mpu KPPITX [80].

R. Chen et al. onmceiBarot, uto Tpancaudde-
penuupoBka u nporpeccupopanne KPPITXK B Tak
Ha3bIBaEMbIH TepaneBTUYECKU-UHAYITUPOBAHHBIH
HBPITXK — 510 pe3ynprar BO3ACHCTBUS HECKOIBKUX
MOJIEKYIISIPHBIX areHTOB M UX MOCcpeaHnKoB. CormacHo
MOJIEJIH, IPEICTABICHHOM B cTaThe, reHbl N-Myc, RB1
u TP53 cnocobetBytoT pesuctentHoctd K AT mo-
CPENICTBOM JIMHEHHON MIACTUYHOCTH; TeHbl SRRMY,
REST, BRN2 u FOXA1/2 urparT pemaronyo poJb
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AHHOTaUuA

Llenb nuccnegoBaHus — cuctemMaTm3auus 1 npeacTaBiieHe COBPEMEHHbIX aHHbIX O PACNpOCTPaHEHHOCTH,
COYETaHHOCTU U KITMHNYECKOM 3HaYeHUU MyTauui B «ropsiumnx» Todkax reHos FLT3, NPM1, IDH1, IDH2, DN-
MT3A npu octpom MmyenougHom nevikose (OMJT). MaTepuan 1 metoabl. [poBeaeH NONCK JOCTYMHbIX OTeYe-
CTBEHHbIX 1 3apybexHbIX NMUTEpaTypHbIX NCTOYHMKOB, OnybnmnkoBaHHbIX B 6a3ax aaHHbix PubMed n PUHL]
3a nocnegHue 10 net. HangeHo 509 nctoyHmkoB. M3 aHanuaa 6binm ncknoveHs nybnvkaumm tuna «MNincema
penaktopy» 1 «KommeHTapum» Ha onybnMkoBaHHble paboTbl, UCCNefOBaHUS Ha XXUBOTHbIX U KIETOYHbIX MO-
nensx, a Takke pabdotbl no BTopnyHomy OMJT, OMJ1/MmnenogmcnnactnyeckoMmy cuHapomy. Micnonb3oBanmch B
OCHOBHOM 6oree cBexne paboTbl ¢ 4OCTYMHbIM MOMHbLIM TEKCTOM NyOrmKaLum Ha pycCKOM WX aHITIMACKOM
s3blke. B pe3ynbTaTte B AaHHY0 CTaTbio ObInun BKMYeHb! 66 paboT. BeinonHeH aHanma pesynsraTtoB BbICOKO-
npounssoautensHoro cekBeHupoBaHusi (NGS) obpasuos OMIJ1 (1 567 B3pocnbix nauneHToB n 144 neten),
npeacTaeneHHbix B C-Bioportal for cancer genomics database (C-Bioportal). Pe3ynbTaTbl. B ony6nvMkoBaHHbIX
Hay4HbIX UCCINENOBAHNAX MMEIOT MECTO Pa3fNYHBbIN CNEKTP OOHOBPEMEHHO NUCCNeNyeMbIX MyTaLuii, pasHble
MeToAMYecKMe Noaxoabl n HebonbLUIoW 06beM nccnegyembix Bbibopok naumneHTos ¢ OMI1. YcTaHoBNEHO, 4T
Ha MOMEHT AmnarHoCTukn 3abonesaHns y 60MnbHbIX MOXET ObITb BbISIBNEHO HECKOINbKO APariBEPHbIX MyTaLui
B reHax NPM1, IDH1/2, FLT3 w DNMT3A, 4To nogpa3ymeBaeT NX MOMeKynsipHbI CUHEPrM3M, CrocobCTBYHO-
WM pa3suTuio onyxomnu. Mmetowmecs AaHHble CBUAETENbCTBYHOT O HAKOMMEHUN PEKYPPEHTHBIX MyTauui
reHoB DNMT3A, NPM1, FLT3, IDH1 v IDH2 npn nenkosoreHese, Ha4MHas oT 3Tana KrnoHasbHOro remonoasa
HeyCTaHOBIEHHOTO 3Ha4YeHns 1 3akaH4mBasa aebiotom OMIT unu ero peumamnsom. CornacHo pesynsratam
aHanu3a C-Bioportal, Ha MOMeHT anarHocTukn 3aboneBaHns y 46,6 % GONbHBIX UMEKOTCS M30NUPOBaHHbIE
UM COYETaHHbIE NPOrHOCTUYECKM 3Ha4YMMble myTaumn DNMT3A p.R882, NPM1 p.W288Cfs*12, FLT3-ITD n
FLT3-TKD, IDH1 p.R132, a Takke IDH2 p.R140; y 35 % — myTauun, ons KOTopbix pa3paboTaHbl npenaparhbl
TapreTHoro Bo3gencTeus (MHrmbutopsl FLT3, IDH1 n IDH2); B kaxxgom natom (18,1 %) cnyvyae OMJ1 moxeT
6bITb 06HapyxeHa NPM1 p.W288Cfs*12, koTopas ncrnonb3yercsi B Ka4eCTBe CaMOCTOSITENbHOW MULLEHN
ONS MONEKYNSAPHONM OLLEHKM MUHMMAaIbHOW ocTaTovHon 6onesun (MOB), a B TpeTu cnyvyaeB — MULLEHN Anst
oueHkn MOB, KoTopble AOMKHbI UICCNEN0BaTLCHA B COMETAHWUM C AOMONHUTENBbHbIMU Mapkepamu (FLT3-1TD n
FLT3-TKD, IDH1 p.R132, IDH2 p.R140). 3aknto4eHue. B cBA3M C Tem, YTO B peanbHON KIMHUYECKOW Npak-
TUKe [0 HacTosiero BpeMeHn NGS ocTaéTca ManogoCTynHbIM AN NauueHToB MeToaoM, LenecoobpasHo
CKpVHUpOBaHWe nonynsaumm naumveHtToB ¢ OMJT Ha HanuyMe MerLLUX KIMHUYEeCKOe 3HaYeHne MyTauuin B
«ropsivMX» TOYKax peKyppeHTHO MyTupytowimx reHos NPM1, IDH1/2, FLT3 n DNMT3A.

KntoueBble cnoBa: oCcTpbIA MUENONAHLIV NTIENKO3, KITOHanbHasi 3BOMIOLUA, KTOPSiYME» TOYKU MyTaLuM,
NPM1, IDH1, IDH2, FLT3, DNMT3A, NnporHo3, MUHMMasibHasi oOCTaTo4YHasA 60ne3Hb, TapreTHoe fieyeHue.

#=7 BoponaeBa EneHa HukonaeBHa, vena.81@mail.ru
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Abstract

The purpose of the study was to systematize and present up-to-date data on the prevalence, combination and
clinical significance of mutations in the “hot spots” of the FLT3, NPM1, IDH1, IDH2, DNMT3A genes in acute
myeloid leukemia (AML). Material and Methods. A search was conducted for available domestic and foreign
literary sources published in the PubMed and RSCI database over the past 10 years. 509 sources were found.
Publications such as “Letters to the Editor” and “Comments” on published works, animal and cell model studies,
as well as works on secondary AML, AML/myelodysplastic syndrome were excluded from the analysis. Mostly
more recent works with the full text of the publication available in Russian or English were used. As a result, 66
papers were included in this article. The results of high-performance sequencing AML samples (1567 adults
and 144 children) presented in the C-Bioportal for cancer genomics database (C-Bioportal) were analyzed.
Results. In published scientific studies, there is a different spectrum of simultaneously investigated mutations,
different methodological approaches and a small volume of studied samples of patients with AML. It was found
that at the time of diagnosis of leukemia in patients, several driver mutations in the NPM1, IDH1/2, FLT3 and
DNMT3A genes may be detected, which implies their molecular synergy contributing to tumor development. The
available scientific data indicate the accumulation of recurrent mutations of the FLT3, NPM1, FLT3, IDH1 and
IDH2 genes in leukemia, starting from the stage of clonal hematopoiesis of unknown significance and ending
with the debut of AML or its recurrence. According to the results of the analysis of the C-Bioportal, at the time
of diagnosis of the disease, 46.6 % of patients have isolated or combined prognostically significant mutations
DNMT3A p.R882, NPM1 p.W288Cfs*12, FLT3-ITD and FLT3-TKD, IDH1 p.R132, as well as IDH2 p.R140; 35 % —
mutations for which targeted drugs have been developed (FLT3, IDH1 and IDH2 inhibitors); in every fifth (18.1 %)
case of AML NPM1 p.W288Cfs*12 can be detected, which is used as an independent target for the molecular
assessment of minimal residual disease (MRD), and in a third of cases, targets for the assessment of MRD,
which should be studied in combination with additional markers (FLT3-ITD and FLT3-TKD, IDH1 p.R132, IDH2
p.R140). Conclusion. Due to the fact that in real clinical practice, NGS remains an inaccessible method for
patients to date, it is advisable to screen the population of patients with AML for the presence of clinically sig-
nificant mutations in the “hot spots” of the recurrent mutating NPM1, IDH1/2, FLT3 and DNMT3A genes.

Key words: acute myeloid leukemia, clonal evolution, mutation hotspots, NPM1, IDH1, IDH2, FLT3, DNMT3A,
prognosis, minimal residual disease, targeted treatment.

BBenenne

OcTpeiii MEETOUIHBIH JIekKo3 (OMJI) — kitoHaIsHOE
OITyX0JIEBOE 3a00JIeBaHNE KPOBETBOPHOH TKAaHH, CBSI-
3aHHOE C MyTallUsIMH B KJIETKaX-TPeAIIeCTBEHHUIIAX
reMoro33a, NPUBOIALIIMMH K 050Ky nuddepeHnm-
POBKH ¥ O€CKOHTPOIBHOHN Tponrhepanuy He3perbix
MHUEIOUIHBIX 371eMeHTOB [1]. OcTpbIil MUETOUAHBII
JIEMKO3 OTHOCHUTCS K TpyIe OppaHHbIX HO30JIOTHH.
Amnamu3 3a6oneBaemoctu OMJI B 1961-2020 rr. B
39 crpaHax Mupa yCTaHOBWII, YTO TJ00ajbHas 3a-
00J1eBaeMOCTh JTAHHBIM T'€MOO0IaCTO30M HAXOAHUTCS
Ha ypoBHe 1,54 Ha 100 ThIC. YeJIOBEK C OOJBIITUMHU
pernoHanbHbIMU pasnuuusmu. Tak, B CIIIA nanHbIH
nokas3arens coctaBuia 4,3 Ha 100 TEIC. YEI0OBEK, B TO
Bpemsi kak B EBporie oH BapbupoBal oT 2,62 ciyyas
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Ha 100 TeIic. B AHgoppe 1o 4,05 cinyyas na 100 ThIC.
B BenukoOpuTtanuu (Bce OIEHKH OBLTH CKOPPEKTH-
pOBaHBI ¢ yueToM Bo3pacta). TakuM oOpazoM, Jois
namuenToB ¢ OMIJI moxer mocrturatb 27-28 % ot
BceX OOJIBHBIX C TeMATOJIOTMUECKUMH 3710Ka4eCTBEH-
HBEIMH HOBoOOpa3zoBaHusMHu u 10 1,8-2,0 % ot Bcex
OHKOJIOTUYECKUX OOIBHBIX [2].

ITo manapiM HUU onxonoruu um. I1.A. I'epuena,
exxeronno B Poccum peructpupyercs 6onee 1 800
HOBBIX cirydaeB OMJI [3]. 3aboeBaeMOCTh HAXOUTCS
B cpemHeM Ha ypoBHe 3—5 denoBek Ha 100 TwIC. Ha-
CeJIeHUs B TO[, 3HAYUTENIbHO Bo3pacTaeT nocie 60 jer
u coctaBnsaeT 12—13 yenosek Ha 100 Thic. HaceneHus
B Bo3pacTe ctapiie 80 JeT, ToT/1a KaK Cpey JeTCKOTo
Hacenenusi Poccuiickoit denepannuu HOBbIE Cilydau
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OB30PbI

Ta6nuua 1/Table 1

O6wasn yacToTa MyTauMi B aHanu3npyembix reHax no aaHHbiM C-Bioportal [14]
Total frequency of mutations in the analyzed genes according to the C-Bioportal data [14]

Yacrora myrauuii/Mutation frequency, %

Fen/Gene B3spocunsre/Adults (n=1567) Jern/Children (n=144) p-value
FLT3 29,8 6,9 <0,001
DNMT3A4 22,5 0 <0,001
NPMI 24,5 0,7 <0,001
IDH1/2 20,3 2,8 <0,001
RUNXI 11,6 0 <0,001
TP53 8,8 0 <0,001
CEBPA 53 0 0,005
ASXLI 8,5 0 <0,001
BCOR 49 0,7 0,021
EZH2 3,1 1,4 0,250
SF3BI 4.8 1,4 0,061
SRSF2 10,5 0 <0,001
STAG?2 5,7 0 0,004
U24F1 49 0,7 0,021
ZRSR2 1,5 0 0,138

Ipumeyanue: Tabnua COCTaBICHA aBTOPAMH.

Note: created by the authors.

OMIJI peructpupytores ¢ gactoroit 0,7-1,2 na 100
ThIC. B oA (20 % 0T BCceX OCTPBIX JIeHK030B U 6 % ot
Bcex ormyxouel y nereit). Meauana Bo3pacTta pa3BUTHS
OMUJI cocrasnser 65 et [1, 3].

OcTpblli MUETOUTHBIN JICHKO3 SIBISETCS OTHOM
13 Hanbosee arpecCUBHBIX (POPM reMaToIOrHYeCKUX
3II0KaQYECTBEHHBIX HOBOOOPA30BaHU C TIJIOXHM OT-
BETOM Ha IMOJMXHUMHOTEPANHIO W OOIIel S-TeTHen
BBDKHBAEMOCTBIO0 MeHee 26 % [4]. Knaccudukanus
OTYXOJIeBBIX 3200JI€BaHUI KPOBETBOPHOU TKaHU
BO3 (2022 r.) neMOHCTpUpPYET HU3MEHEHUE COBpE-
MEHHBIX TOAX0A0B K muarHoctuke OMJI, sBisercs
OTpa)keHUEM BBIPAKEHHOM reTepOreHHOCTH JaHHOTO
remMo0acTo3a U OTACIHHO BBIJECISCT BapUAHTHI 3a-
OoJsieBaHMS ¢ PEKYPPEHTHBIMU LUTOTCHETHYCCKUMHU
U MOJEKYJISIPHO-T€HETUYECKUMHU IMOJOMKaMu [5].
LlemecooOpa3HOCTh BEIWIICHEHUS UX M3 00IIEH MaCChI
ciayudaeB OMJI oOycioBieHa BO3MOXKHOCTSIMU Tap-
FETHOTO JIEUYEHHsI U BBIPAXKEHHOM MPOrHOCTHYECKOH
3HaYMMOCTBIO JAHHBIX XPOMOCOMHBIX MEPECTPOCK U
TeHHBIX MYTallli, YTO TIO3BOJSIET MCIIONB30BATh WX
B Kau€CTBE MapKepOB ISl BbIIEJICHUS TPYTIITbI MMallu-
€HTOB C JIEHKO30M, HYKJAIOIMXCS B BHITIOJIHEHUH B
MIEPBOM MOJIHOW peMHCCHH 3a00IeBaHuUS aJNIOTCHHON
TPaHCIIAHTAIINY TEMOTMIOITHYECKUX CTBOJIOBBIX KJle-
ToK (amoTI'CK) [6].

C nmpuMeHeHHeM TEXHOJIOTHH CEKBEHHPOBAHUS
cienytromiero nokojeHust (NGS) BBISBICHO HE TOJIBKO
OonpIIoe pasHOOOpa3ne TeHeTHYECKUX HAPYIICHHH
npu OMJI, HO ¥ HENBIA CIEKTP MOBTOPSIOIIUXCS
myTarui [7]. Ilporpecc B u3ydeHUN MOJICKYIIIPHOTO
narorene3a OMJI npuBen k pa3paboTke TapreTHHIX
MpenaparoB, MEXaHU3M JEUCTBUS KOTOPBIX CBS3aH
C BIHMSIHMEM Ha OENKH C M3MEHEHHOH B pe3yibTaTe
TOYEYHOW My TallMH UM XPOMOCOMHOM TPaHCIOKAaLMH

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(1): 125-141

(hyHKIIHEW. P11 TeHHBIX MTOJIOMOK MOYKET HCIIONIB30-
BaThCS B KaY€CTBE MHUINEHEH IS KOHTPOJS A dhek-
THUBHOCTH JICUCHUSI, MOHUTOPUHI'A MUHUMAJIbHOM
ocratouHoi 6one3nn (MOB) u paHHe# AUarHOCTUKH
penuauBoB 3aboseBanus [1].

Lesb10 nccienoBaHus SBUITUCH CHCTEMAaTH3AIINS 1
TIpe/ICTaBIICHIE COBPEMEHHBIX JaHHBIX O PacIpoCTpa-
HEHHOCTH, COYETAHHOCTH M KIIMHHYECKOM 3HAYECHUH
MyTaluil B «ropsS4ux» Toukax reHoB FLT3, NPMI,
IDHI, IDH2, DNMT3A nipu OMJI. [TockomnbKy B omy-
ONMMKOBaHHBIX HAYYHBIX UCCIIEOBAHHUIX IMEIOT MECTO
Pa3IMYHbBIN CIIEKTP UCCIIETyEMBIX MYTAIUH, pa3InYHbIC
METOIMYECKUE TIOAXObI M HeOOoMbIIolH 00beM obcite-
JlyeMbIX BbIOOpPOK [8—13], HAMU BBITIOJHEH aHAIK3
PE3yJIBTaTOB BBICOKOIIPOM3BOAUTEIHLHOTO CEKBEHHPO-
BaHms oopazoB OMJI, mpencrasiennsix B C-Bioportal
for cancer genomics database (C-Bioportal) [14].

MyTtauuonnblii npoguias oopasuos OMJI

no nanabiM C-Bioportal

ITo naHHBIM JUTEPATYpPHl, MyTALUOHHBIM MIPO-
¢une OMJI xapakTepusyercsi BEICOKOW CTEIICHbBIO
TETEPOTEHHOCTH M CIIO)KHOCTH, MOApa3syMeBaIoLIei
HaJINYUE WIN OTCYTCTBHE KOOIIEPUPYIOIUX My Tal1i
B FeHaX TeéMOTO3THYECKHX (haKTOPOB TPAHCKPHITLINH,
a TaK)ke OTBETCTBEHHBIX 32 AUT€HETUYECKYIO PETyJIs-
LU0, KOHTPOJIb NPOJIU(Eepannuy U BHY TPUKICTOYHBIX
curHaNBHBIX myTedt [15]. B 6a3e C-Bioportal mpen-
CTaBJIEHBI PE3YyIbTATHI BBHICOKOMPOU3BOINTEIHLHOTO
CeKBeHHpOBaHMs 00pa3oB 1 567 B3pocibix u 144
nereid, 6onpHbIX OMJL. B pamkax maHHOH paOOThI
ObUIM TPOAHAIN3UPOBAHbI YAaCTOTa U COUYETAHHOCTh
MyTaluil B peKyppeHTHO MOBPEKAAEMBIX I'€HaX
FLT3, DNMT3A, NPM1 v IDHI/2 w myTanuuii B re-
Hax RUNXI, TP53, CEBPA, ASXL1, BCOR, EZH?,
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Ta6nuua 2/Table 2

OueHKa coYeTaHHOCTM MyTauMi B aHanu3MpyeMbIX reHax y B3pocnbix, 6onbHbix OMI1, no aaHHbIM
C-Bioportal [14]
Assessment of the combination of mutations in the analyzed genes in adult patients with AML according
to the C-Bioportal [14]

Myrarus rena 1/ Myrarus rena 2/ Log2 Odds

Gene 1 mutation Gene 2 mutation Ratio* EREITE ORI e e sy
NPM1 RUNXI <3 <0,001 <0,001 B3aumnoe uckirouenne/Mutual exclusivity
NPM1 TP53 <3 <0,001 <0,001 Bsanmuoe nckinrouenne/Mutual exclusivity
NPM1 ASXLI -2,446 <0,001 <0,001 Bzaumnoe uckirouenue/Mutual exclusivity
NPM1 BCOR <3 <0,001 <0,001 Bzaumuoe nckirouenne/Mutual exclusivity
NPM1 U2A4F1 <3 <0,001 <0,001 Bsanmuoe uckmouenne/Mutual exclusivity
NPM1 EZH2 -2,482 <0,001 0,002 Bzaumnoe nckirouenue/Mutual exclusivity
NPM1 SF3B1 -1,643 <0,001 0,003 B3aumuoe uckirouenune/Mutual exclusivity
NPM1 SRSF2 -0,908 0,002 0,007 BsanmHuoe nckmouerne/Mutual exclusivity
DNMT3A SRSF2 -1,930 <0,001 <0,001 Bsanmnoe uckirouenune/Mutual exclusivity
DNMT3A TP53 -1,395 <0,001 <0,001 Bzaumnoe nckirouenne/Mutual exclusivity
DNMT3A RUNXI -1,057 <0,001 0,001 Bsanmuoe nckimouenne/Mutual exclusivity
DNMT3A SF3B1 -1,281 0,010 0,021 Bsanmuoe uckmouerne/Mutual exclusivity
DNMT3A ASXL1 -1,038 0,003 0,007 B3aunmuoe uckirouenune/Mutual exclusivity
FLT3 SRSF2 -1,462 <0,001 <0,001 Bsanmuoe nckmouerne/Mutual exclusivity
FLT3 STAG?2 -1,195 0,002 0,006 Bsanmuoe uckmouenne/Mutual exclusivity
FLT3 ASXL1 -0,919 0,002 0.007 Bzaunmuoe uckirouenne/Mutual exclusivity
FLT3 CEBPA -1,545 <0,001 <0,001 Bsanmuoe uckimouenne/Mutual exclusivity
FLT3 EZH?2 -1,516 0,006 0,014 Bsanmuoe nckmouerne/Mutual exclusivity
FLT3 TP53 <3 <0,001 <0,001 Bzaumnoe nckirouenre/Mutual exclusivity
IDH?2 SF3B1 <-3 <0,001 <0,001 Bsanmuoe uckmrouerne/Mutual exclusivity
IDH?2 TP53 -1,369 0,006 0,014 Bsanmuoe uckmouenne/Mutual exclusivity
IDH]I SF3B1 <3 0,001 0,004 B3aumuoe uckmouenne/Mutual exclusivity
FLT3 SF3B1 1,607 <0,001 <0,001 Coueranue/Co-occurrence
IDH?2 SRSF2 2,349 <0,001 <0,001 Coueranue/Co-occurrence
IDH?2 ASXL1 0,966 0,005 0,012 Coueranue/Co-occurrence
IDH?2 RUNXI 0,813 0,007 0,017 Coueranue/Co-occurrence
IDHI SRSF?2 1,242 <0,001 0,001 Coueranue/Co-occurrence

TIpumeuanusi: * — MpUBECHBI PE3YJIbTAThl AHAJIN3a COUETAHHOTO BBISIBJICHHS MyTALlMii ITyTeM BbIYHCIICHUs] L0g2 OTHOIICHHUS IIIAHCOB
(Log2 Odds Ratio) u Tounoro kputepus @umniepa (p-value) ¢ nmomnpaBkoit Ha MHOXKECTBEHHOCTh CPABHEHHIT C MOMOIIIBIO MPOLIeAypbl beHKaMIuHI—

Xox0epra (q-value); Tabnuna cocTaBieHa aBTOPaMH.

Notes: * — the results of the analysis of the combined detection of mutations by calculating the Log2 odds Ratio and the exact Fisher criterion
(p-value), adjusted for the multiplicity of comparisons using the Benjamin—Hochberg procedure (q-value) are presented; created by the authors.

SF3BI1, SRSF2, STAG2, U2AF1, ZRSR2, nmeromux
HEOMaronpusaTHOE TPOTHOCTHYECKOE 3HAYCHHE MPHU
OMJI, cornacHo crpatudukanuu puckos European
Leukaemia Net 2022 (EBpornetickoii cetu o 00pboe
c neiikemuert, ELN 2022 Risk Stratification) [16]. Bce
OHM, 33 UCKITIOUCHNEM MyTanuii B reHax EZH2, SF3B1
1 ZRSR2, 3HauMMO yallie perucTpupyroTCs y B3POCIBIX
narueHToB ¢ OMUJI (ta6n. 1). [Ipu aTom mMyTanuu B
renax FLT3, DNMT3A, NPM1 v [DHI/2 B nogaBiisito-
meM OOJBITUHCTBE HOCAT B3aWMOMCKITIOYAOIIHI
xapaktep 1100 HE3aBHCHMBI OT MPOTHOCTHYECKH
HeOJIArOMPUSTHBIX JPABEPHBIX MyTallUil B IeHAX
RUNXI, TP53, CEBPA, ASXL1, BCOR, EZH?2, SF3B1,
SRSF2, STAG2, U2AF1, ZRSR2 (tabn. 2). Bmecte
C TeM, yCTaHOBIIEHA JOCTOBEpPHAs COUYETAEMOCTh B
obpazuax 6onmpHeIx OMJI myTanuii B rene IDHI/2 ¢
myTanusaMu B SRSF2, B rene IDH?2 — ¢ MmyTauusMu B
ASXLI v RUNKXI, atakxe BreHe FLT3 —c MmyTalusmMu
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BSF3B1.T'en ASXLI, xak U3BECTHO, KOTUPYET pEryIu-
PYIOIINH SITUTEHETHYECKOE MEUIEHHE U TPAHCKPHITITHIO
OMHOMMEHHBIN snepHBINA 0emok, RUNXI oTBeuaeT 3a
CHUHTE3 (paKTOpa TPAHCKPUIIIUHU, PEryIUPYIOIIETO
nuddepeHITUPOBKY TeMOTIOAITHIECKUX CTBOJIOBBIX
KJIIETOK B 3peJIble KIETKU KPOBH, TOT/Ia KaK MPOAYKTHI
reHoB SRSF2 u SF3B1 HeoOX0mUMBI IJ1T HOPMaTbHOM
paboTsI crutaticocomsl [17].

[Tockonbky C-Bioportal akkymynupyeT aaHHBIC
Pa3IMYHBIX UCCIICIOBAHMI C WHAWBUYaIbHBIM HA0O0-
POM TIPEJICTABIIEMbIX KITMHUYECKIX XapaKTePUCTHK,
MOJIHAsl KIIMHUYEeCKass HHpOopMalus Oblia JTOCTyIHA
He i1 BceX 060apHbIXx OMIJL. JlanpHeHi aHamms ¢
pasenieHueM B3pOCITBIX MTAIUCHTOB B 3aBUCUMOCTH OT
BO3pacTa — MOJIOXKe | crapiie 60 JIieT — moxasai, 4To
myTaruu B renax FLT3, DNMT3A w NPM1 B maHHBIX
MOJArPYIIIaX BCTPEUYALOTCS MPAKTUUECKHU C OIMHAKOBOM
yacToTou (Tadm. 3).
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Ta6bnuua 3/Table 3

YacTtoTta MyTauumii B aHanu3mMpyembiX reHax no aaHHbim C-Bioportal B 3aBucumocTu ot Bo3pacta [14]
Frequency of mutations in the analyzed genes according to the C-Bioportal data depending on the age [14]

Yacrora myrauuii/Mutation frequency, %

T'en/Gene 60 stet u crapme/60 years and
older (n=84)
FLT3 274
DNMT34 26,2
NPM1 26,2
IDH1/2 17,9
RUNX]I 15,5
TP53 13,1
CEBPA 2.4
ASXLI 4.8
BCOR 12
EZH2? 2.4
SF3BI 1,2
SRSF2 1,2
STAG?2 4,8
U24F1 8,3
ZRSR2 0

Ipumeyanne: Tabnua COCTaBICHA aBTOPAMH.

Note: created by the authors.

18-59 net/18-59 years old p-value
(n=113)
29,2 0,780
25,7 0,934
28,3 0,741
44 0,115
4,4 0,008
44 <0,001
9,7 0,040
0.9 0,088
0,9 0,833
0,9 0,397
0 0,100
0 0,100
1,8 0,227
0.9 0,009
0 1,000

Ta6nuua 4/Table 4

Accounaums mytaumi B reHax NPM1, FLT3, DNMT3A, IDH1 v IDH2 ¢ nporHo3om 1 peunamBamm y 605bHbIX
omn

Association of mutations in the NPM1, FLT3, DNMT3A, IDH1 and IDH2 genes with prognosis and relapses
in patients with AML

Penmpnus/Relapse

I'pynmna pucka no ELN 2017/Risk group according to ELN 2017

Myranmn p-value
B reHe/ alue BaaronpusitHoro/ IIpomerxyTounoro/ Bericoxoro/ 1-2
Gene Her/No  Jla/Yes p-valu Favorable (n=142) Intermediate (n=220) Adverse (n=225) 1-3
mutations (@=59)  (n=824) 2-3
1 2 3
<0,001
NPM1 47,5 243 <0,001 53,5 15,9 2,2 <0,001
<0,001
0,813
FLT3 49,2 29,5 0,002 28,9 27,7 22,2 0,151
0,180
0,358
DNMT3A4 254 21,5 0,479 27,5 232 15,1 0,004
0,031
0,865
IDH1/2 13,6 20,3 0,212 19,7 20,5 19,1 0,886
0,723

Ipumeyanne: Tabnua COCTaBICHA aBTOPAMH.

Note: created by the authors.

B nureparype numerorcst JaHHbBIE O TOM, YTO Cpel-
HUI BO3pacT Hauasia 3a00JIeBaHHtsl Yy MAIEHTOB C MY-
TaIMAMHU B T€HaX U30LUTPATAECIHPOTeHa3 COCTABIAET
67 ner [18]. Ilpu ananuze nanusix C-Bioportal Hamun
Takke ObIJIa yCTaHOBIIEHA B 4 pa3a OoJbIas YacToTa
MyTanuii B rene /DH1/2 y moxnIibIx OOJNBHBIX (CTapIie
60 5eT), X0T4 ypOBEHb 3HAYUMOCTH pa3Induil He J0-
CTHT BBICOKOI 3Hauumoctu (p=0,115), B oTnuuue ot
myTtanuii B reHax RUNXT (p=0,008), TP53 (p<0,001)

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(1): 125-141

u U2AF1 (p=0,009), BcTpeuaronuxcst ¢ OonbIei
JaCTOTOW y TAIMEHTOB cTapire, win B reHe CEBPA
(p=0,040), BcTpeuaromuxcs yaiie y marueHTOB MOJIO-
ke 60 et. DTu 1aHHBIC B HE3aBUCUMOM aHAIU3E I10-
3BOJTUITH TTOJITBEPIUTH PE3YIIBTATHI, TIOyYeHHBIE paHee
Ha HeOONBITUX BEIOOpKaX 0ompHBIX OMJI [19— 21].
YcranosneHo (tadmn. 4), 4To B BbIOOpKEe U3 883
narueHToB C-Bioportal ¢ 1ocTymHBIMEU TTO UCXOY
3a001eBaHU JaHHBIMA MyTanuu B rene NPMI B 2
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Ta6bnuua 5/Table 5

YacToTbl MmyTauuii B reHax NPM1, FLT3, DNMT3A, IDH1 v IDH2 B 3aBUCUMOCTM OT AaHHbIX

KapunotunupoBaHus
Frequencies of mutations in the NPM1, FLT3, DNMT3A, IDH1 and IDH2 genes depending on karyotyping
data
JlanHble kKaproTumna/ [{utoreHernyeckue HapymeHus rpymnmbl prcka no ELN 2022/
MyTanuu Karyotype data Cytogenetic disorders of the risk group according to ELN 2022 p-value
B rere/ Hopwma/ Hapymenunss/  p-value  BrarompusTHOro/ flp OMe)KyTOTIHOFO/ Beicokoro/ 1=2
Gene muta- . _ Intermediate _ 1-3
. Norma Aberrations Favorable (n=84) N Adverse (n=330)
tions (n=343) 2-3
(n=612) (n=757)
1 2 3
0,004
NPM1 40,0 8,6 <0,001 2.4 14,0 4,5 0,373
<0,001
<0,001
FLT3 37,6 22,3 <0,001 10,7 29,4 17,6 0,128
<0,001
0,002
DNMT3A 33,0 14,3 <0,001 4,8 18,7 12,1 0,051
0,019
<0,001
IDH1/2 26,8 14,8 <0,001 0 21,3 11,8 <0,001
<0,001

HpI/IMB‘IaHI/IeZ Ta6n1/1ua COCTaBJIEHA aBTOpaMH.

Note: created by the authors.

pasa (p<0,001), B rene FLT3 B 1,7 pa3a uarue peru-
CTPUPYIOTCS y ManueHToB 6e3 penuauBos (p=0,002),
a yactota myTtainuu B rene NPM1 B otauyue OT My-
tanuii B FLT3 3Ha4uMO pa3nuvaeTcs B MOATPYTIIax
0J1aronpUsATHOTO, MPOMEKYTOUHOTO U BBICOKOTO
pucka o ELN 2017 u coctaBnsier 53,5, 15,9 12,2 %
cootBercTBeHHO (p<0,001). B orcyTcTBHE acconma-
nuu MyTaruit B reie DNMT3A4 ¢ permuauBamu OMJI
[MOKa3aHO 3HAYUTEIbHOE CHUIKEHHE UX YacCTOThI
(p<0,05) B moarpyrIe BEICOKOTo pucka, cornacio ELN
2017. Paznuuuii mo 4acToTe perucTpanuy MyTalui
B TeHax [DHI/2 B aHamW3WpyEeMBIX MOATPYIIaX HE
BBISIBJICHO.

[ockonbky B 2022 1. ELN 00HOBHIIa CBOU pEKO-
MEeHJlalluu 10 cTpartudukanuu puckoB mpu OMJI,
HaMM BBIIIOJIHEH aHAJIM3 YacTOT MYyTaLUil B aHAJM-
3UpPYEeMBIX T€HaxX B Pa3JIMYHBIX LIUTOTEHETHYECKUX
noarpynmnax [22]. JlaHubie KappuOTHNUPOBaHUS ObLITH
noctynubl 1 1 369 B3pocnbix nmauuentoB ¢ OMJI
(Tabm. 5). YcTaHOBIEHO, YTO MYTallMOHHBIN CTaTyC
renoB NPM1, FLT3, DNMT3Aw IDH1/2 y naiiueHToB
C HOpMaJIbHBIM KapuoTUIoM BesiBisiercs B 40,0; 37,6;
33,0 u 26,8 % cayuaeB, YTO 3HAUUMO Yallle, YeM B
MOArpyIIe OOJIBbHBIX C XPOMOCOMHBIMHU a0eppalysIiMH:
8,6;22.,3; 14,3 u 14,8 % (p<0,001).

[Tokazana 3Ha4NMO O0JI€€ BBICOKAsI YaCTOTA BBISB-
JICHWSI MyTaIlii BO BCEX aHAM3UPYEMbIX reHax NPM 1,
FLT3, DNMT3A w IDHI/2 B noxrpymie npoMexyTou-
Horo pucka (tabmn. 5). K noarpynme 61aronpusTHOro
LUTOrEHETHUECKOro pucka, cornmacHo ELN 2022, or-
Hecenbl crydan OMIJI ¢ t(8;21)(q22;q22.1); inv(16)
(p13.1922) m t(16;16)(p13.1;922). K moarpymme BIcO-
KOTO pHcKa — ciydau ¢ t(6;9)(p23;q34.1); t(v;11923.3);
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t(9;22)(q34.1;q11.2); inv(3)(q21.3926.2) nim t(3;3)
(921.3;926.2); t(3q26.2;v); =5 wm del(5q); —7; —17/abn
(17p); KOMITIEKCHBIM MM MOHOCOMHBIM KapUOTHUIIOM.
K rpymme npomexxyTodHoro prcka — ciaydau ¢ t(9;11)
(p21.3;923.3) 1 nUTOreHEeTHYECKMMHU aHOMAJTUSIMU, HE
KIacCU(DUIMPYEMBIMH KaK (aKTOPbl OJaronpHsTHOTO
VUTH BBICOKOTO PHUCKA.

3HaveHNe MyTalUii B reHe

DNMT3A nipu OMJI

T'en DNMT3A pactionoxkes Ha 2p23.3 XpOMOCOMBI
u komupyet pepment JTHK-metuntpanchepazy 3A
(DNMT3A), OTBETCTBEHHYIO 32 SITUTCHETUYECKYIO Pe-
TYIISIIAIO SKCTIPECCHH TEHOB ITyTEM de 10Vo METHIIHPO-
Bauus JIHK [23]. DNMT3 A MIIeKOITUTAIOIINX IMEET B
CBOEM CTPYKTYpE HECKOJIBKO JOMEHOB: Ha N-KOHIIEBOM
4acTH pacrojiaraercs peryiastopaelii PWWP nomes,
o0ecTeunBaIINKA SAEPHOE PACIIONIOKECHHIE OeliKa,
CBSI3BIBAaHUE C XPOMATHHOM W B3aWMOJEHCTBHUE C
PETYISITOPHBIME MOJIEKYTaMi; Ha C-KOHIICBON 9aCTH —
JHK-metuntpanchepasubiii JoMeH, 00J1a1ar0IIHi
BBICOKOW CTETEHBIO KOHCEPBATUBHOCTH M HEO0XO-
IuMbIi Juist MetuiupoBanust CpG-Au-HyKI€OTHAO0B
JHK [24]. DddexT nHAKTHBUPYIOMNX MYTaIHil B
rene DNMT3A 3axniodaercs B THIIOMETHIINPOBAHUHT
BCETr0 I'EHOMa, BKJIFOUAsl PETrUOHBI MMPOMOTOPHBIX/
PETYISTOPHBIX IOCIEI0BATEIHbHOCTEN Pa3TMIHBIX
MTPOTOOHKOTE€HOB, YTO MOYKET IPUBOUTH K AKTHBAIUH
uX 3Kcmpeccun [25].

CornacHo TaHHBIM, TIpeicTaBIeHHBIM B C-Biopor-
tal, comarnueckue myranuu DNMT3A nocrarodHo
IIMPOKO PACIIPEAEIICHBI 110 BCEH MOCIIeI0BATEIbHOCTH
OTKPBITOM PaMKH CUMTBHIBAHUS I'€HA M MOTYT IPE.-
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Puc. 1. Cnektp myTtauuii B reHax DNMT3A (BBepxy) u NPM1 (BHu3y) npu OMJ1, nonyyeHHbI npu aHanuae aaHHbix C-Bioportal [14].
MpumeyaHne: pucyHoK BbINOSTHEH aBTOPaMu
Fig. 1. The spectrum of mutations in the DNMT3A (top) and NPM1 (bottom) genes in AML, obtained by analyzing data from the C-Bio-
portal [14]. Note: created by the authors

CTaBJIATH COOOH HOHCEHC-MYTalliu, MyTalliu C Ha-
pYUICHHEM CIUTaCHHTa M MECCEHC-3aMEHBI, OOJIhIIast
4acTh KOTOPBIX MPUBOIUT K aMUHOKHCIIOTHOM 3aMeHe
B kojioHe 882 (p.R882) (puc. 1).

DNMT3A p.R882 pacnonaraerca B JHK-merun-
TparchepasHom momene. JpdexTom ee sSBIICTCA
yTpara He TOJIbKO KaTAIUTHYECKOH (YHKIHWH, HO H
CIIOCOOHOCTH K B3aMMOJACHCTBHUIO C PETYISATOPHBIMU
MoJiekyinamu. [lokazaHa ee KoppensIys ¢ U3MEHEHHEM
narrepHoB metunupoBanus JIHK u axcnipeccueit mmpo-
Koro criekTpa reroB mpu OMJI [26]. meroTcs cBeaeHusI
0 TOM, 4TO y nareHToB ¢ OMJI 1 MyTaHTHBIM CTaTycoM
DNMT3A ypoBeHb JEHKOLIUTOB B KPOBU 3HAYMMO BBIILE,
YeM y marueHToB 0e3 MyTanuii [27]. YcTaHOBIIEHO, 9TO
OHU YaIlle BBISBISAIOTCS Y JIAI] C THIEPIIEHKOIINTO30M,
MOKUJIBIX OONBHBIX, a Takxke pu M4 n M5 BapuanTax
neiko3a, cornacHo FAB-knaccupukanuu (ppanko-
amepuKaHo-OpuTaHckoi) [9, 28].

[Monapnsitomiasi yacTh MyOIUKALMA CBUICTEINb-
CTBYeT, uTo y nanuentoB ¢ OMJI B ycioBusax xu-
MHUOTEPAIWU OHU CBSI3aHBI C TUIOXUM IPOTHO30M BHE
3aBHCHMOCTH OT BO3pacTa MalnueHTOB, HO 0COOCHHO
3HaunMo y aull ctapiie 60 met [29]. YV O0onbHEIX,
MEepPEHECHINX TPaHCIUIaHTaIuo, mytaruu DNMT3A4
OTPHIIATEIIFHO BIUSIOT HA BBKHBAEMOCTH IIPH HOP-
MaJbHOM KapuUOTHIE U KO-MyTauusix NPMI unu
FLT3-1TD, Ho He 0Ka3bIBaIOT BIMSIHHUS HA PE3YJIBTATHI
0CJIe TPAHCIJIAaHTALIUH B CITy4Yae UX U30JIMPOBAHHOIO
BbLsiBNIeHUs [30].

3Hanue 0 MyTanmmoHHOM ctatyce DNMT3A MoxeT
0Ka3aThCsl MOJIC3HBIM IIPU BBIOOPE Teparnu 3a0os1eBa-
nust. Tak, myTanust p.R882 oOycnoBnuBaeTr cHIKEHUE
YYBCTBHUTEIBEHOCTH K TIperaparaM aHTPAIUKIHHOBOTO
psana u gaynopyouruay [31]. Kpome Toro, mokasana
MOTEHIIMAJIbHAS CBA3h MEXJIYy MYTAIUsMHU B TE€HE
DNMT3A, cumxenuem aktuBHoct DNMT3A u 60-
Jiee BBICOKOH YYBCTBUTEIBHOCTHI) MHENO0IACTOB K
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TUIOMETHIMPYIOIIKUM npenaparaMm. CunTaercs, 4ro
UJICHTU(UKALMS JAHHOTO THIIA HAPYILEHNH O3BOIUT
BBIJIENATH MOArpynity nanuertos ¢ OMJI ¢ Gompurm
MOTEHI[MAIIOM OTBETa Ha JieueHue aeruradunom [30].

MyTanuu B rene NPM1 u

HX 3Ha4YeHUe y 00abHbIX OMUJI

I'en NPM1I pacnionoxeHn Ha 5935 u oTBedaer 3a
cuHTe3 HocPOoNpOTEHHA, OTHOCSIIETOCS K CEMEHCTBY
oenmkoB HykieopocmuHa. OcHoBHBIE GyHKIIH NPM 1
CBSI3aHBI C TAKMMH BHYTPUKJIETOYHBIMH ITPOLIECCAMH,
Kak o0OecrieueHre MOCTOSIHCTBA T€HOMA, PEMOJICIH-
pOBaHHUE CTPYKTYphl XpoMaTuHa, perukanus JJHK,
PeryIsIHs TPAaHCKPUTIIIH, (popMUpOBaHIE pUOOCOM.
Taxoke maHHBINH OEIOK y4acTBYeT B (DyHKIIHOHHPO-
Banun ARF/p53-3aBHCUMOT0 CHTHAJIBHOTO IMYTH,
HEOOXOJMMOTO ISl 3aIIUTHI KJIETOK OT OITyXOJIEBOU
Tparcdopmanuu [31].

CormacHo pesyipraTam aHaln3a AaHHbIX C-
Bioportal (puc. 1), comarnyeckue myraruu NPMI
BBISABIISIIOTCS. B KaXka0M 4eTBepToM ciyuae OMII y
B3POCIIBIX, &, 110 JIAHHBIM JINTEPATYPHI, SBISIOTCS
criermu(MIHBIMHA 71 JAHHOTO THTIA JIeiKo3a. Tak, My-
taru NPM 1 peiko ObUTH OITUCAHBI ITPU XPOHUUECKOM
MHEIOMOHOIIUTAPHOM JIEHKO3€, O/THAKO, KaK ITOKa3aJIo
JTaTbHEeNIIIee HaOIIoICHNE, BCE ITH CITydau B TEUCHUE
KOpPOTKOTO BpeMeHH mporpeccupoBany B OMJI [32]. B
OTJINYHE OT MyTaIlUi, CBSI3aHHBIX C KIIOHAJIHLHBIM KPO-
BeTBOpeHueM (Harpumep, DNMT3A, TET2, SF3BI
U T. 1.), myTtarmss NPM1 neiicTByeT Kak «MyTaiusi-
MIPUBPATHUKY, CIIOCOOCTBYS 3aITyCKY JIeKeMOTeHe3a.
Ee nproOperenue, mo-BUINMOMY, SIBIISETCS IIEPBBIM
yAapoM» B pa3BUTHH MaHU(ECTHOTO Jieiiko3a [33].

Haubonee vacteivu mpu OMJI siBistroTcst MyTanuu
p.-W288Cfs*12 mo Tumy KOpPOTKHX BCTaBOK B T€HE.
OHHM XapakTepHU3yIOTCS BBICOKUM pa3sHOOOpazueM
(HEeCKOJIbKO JIECSTKOB BApPUAHTOB), OJIHAKO HanboJee

131



REVIEWS

Ta6nuua 6/Table 6

Haunbonee 4yactble TMNbI MyTauuii B 3k3oHe 12 rena NPM1
The most common types of mutations in exon 12 of NPM1 gene

Tun/Type
Kanonmnueckuit/Canonical gatctctg
Myrtantasiit A/Mutant A gatctctg
MyTauTHbIi B/Mutant B gatctctg
MytanThbiii C/Mutant C gatctctg
Myrtantasiit D/Mutant D gatctctg

Ipumeyanue: Tabnuia COCTaBICHA aBTOPAMH.

Note: created by the authors.

pactipoctpanensl MyTanuu Tamna A-D (tabom. 6), npen-
CTaBJISIIOIME COOOI BCTaBKH YETHIPEX HYKJICOTHIOB
B 12-M 9Kk30He reHa [ 14]. PesynasraTom mogoOHBIX My-
Talnl SBIACTCS H3MEHEHUE CTPYKTYphl C-KOHIIEBOU
yacTi (ocQOoNpoTernHa, 4To JeJacT HEBO3MOKHBIM
€ro TPaHCHOPT B AP0 KIETKHU JJIsl OCYIIECTBICHUS
kaHoHWYeckux (QyHkuui. [losromy cmydgan NPM1
p.-W288Cfs*12 xapakTepu3yroTcsl HaKOIJICHHEM
JTAHHOTO OeJKa B IUTOIIIa3Me, KOTOPOe MOXHO IO~
TBEPAUTH C MOMOIIBI0 UMMYHOIIUTOXUMHYECKOTO
okpammBanus [13]. Cioyuau ¢ myranusmu B NPM1, B
oM gucie p.W288Cfs*12, Ha MOMEHT AMArHOCTUKH
OMIJI, xak mmpaBmII0, XapaKTEPU3YIOTCS TUTIEPIIEHKO-
LUTO30M C BBICOKHM MPOLEHTOM OJIACTOB U YaCTHIMU
9KCTpaMeAyJUISIPHBIMU MTOpa)keHusIMu [32].

CormmacHo Knaccudukanum ormyXoneBbIx 3a0osie-
BaHWU KpoBeTBOpHOU Tkanu BO3 2022 1., OMIJI ¢
myTarusmMu NPM BeineneH B OTACTBHBIN BapUaHT
[5], mOCKONBKY BBISIBIEHHE MYTAaHTHOTO CTaTyca
NPM 1 B u301MpOBaHHOM BHUJIE UMEET OIaronpusSTHOES
porHocTHIeckoe 3HadeHue [ 1]. OmHako Ko-MyTanuu
FLT3, DNMT3A w IDH1/2 B 3HaYUTEILHON Mepe HU-
BEIUPYIOT JaHHYIO accouuanuio [14], Torna kaxk BbI-
SIBIISIEMbIE Y HEOOJIBIIIOTO YHCIIA MAIUeHTOB (110 15 %)
TOTIOTHUTEIIEHBIE XPOMOCOMHBIC aHOMauu (+8, +4,
del(9q) 1 +21 u apyrue HapylieHHs KapUOTHUIIA) HE
HUMEIOT KaKUX-I100 MPOTHOCTHYECKUX MOCIEICTBUN
JUTSL OOIIIeH BEDKHMBaeMOCTH marueHToB ¢ OMJI [32].

B cooTBeTcTBIY C COBpEMEHHBIME PEKOMEHIAIINS-
Mu ELN, BHe 3aBUCHUMOCTH OT BO3pacTa MalUEHTBI
¢ OMJI 6e3 uTOreHeTHYeCKNX HapyIIeHHUH, HO C
W30JIMPOBAHHBIMU MyTanusiMu NPMI moryT ObITh
OTHECEHBI K T'pyTIe ONarompusiTHOTO MPOTHO3a,
XapaKkTepU3yIOIIecsl OTCYTCTBUEM TOKa3aHUM K BbI-
nonaennto auio TT'CK B mepBoi OTHOW PEMUCCHH.
Bwmecrte ¢ Tem, coMaTHueCKH COXPaHHBIE MAIlUEHTHI
B Bo3pacte 110 60 net ¢ MmyTupoBaHHbIM NPM 1 HyX-
JAfOTCSl B MHTCHCUBHON xummortepanuu [6, 12]. B
HacTosIee BpeMsi MPOBOIATCS (QYHKIIMOHATbHBIC
FeHOMHBIE MCCIIEI0BaHMsI, LIENbI0 KOTOPBIX SBISAETCS
BbIsIBJICHUE UyBCTBUTENbHOCTH OMJI ¢ TakuMU KOM-
OMHATOPHBIMHU MYTAIIMOHHBIMHU COOBITHAMH K TEM HITH
VMHBIM COYETaHHUAM IPETaparoB.
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Tpauckpuntsl rena NPM1 (bparment sk3ona 12)/Transcripts of NPM1 gene (fragment

of exon 12)

- gcagtggaggaagtctctttaagaaaatag

TCTG geagtggaggaagtctctttaagaaaatag
CATG gcagtggaggaagtctctttaagaaaatag
CGTG geagtggaggaagtctctttaagaaaatag
CCTG geagtggaggaagtctctttaagaaaatag

BapuanTtsl myTanmii B rene FLT3

y nanuentos ¢ OMJI

I'en FLT3 pacnonoxen Ha 13ql2 xpomocome
M KOJMPYET CIOXHYIO 1O cBoeil cTpykType FMS-
MOA0OHYIO PELENTOPHYIO THPO3WHKUHA3Y 3-TO THUIIA,
KOTOpasi B OCHOBHOM 3KCIIPECCHPYETCS] CTBOJIOBBIMHU
KPOBETBOPHbIMU KJieTKamu [34]. N-koHIleBasi BHe-
KJIETOYHAsT peIenTOpHas YacTh OenKka, HeoOoxomumast
JUISL CBSI3BIBAHUS C JMranaoM, U C-KoHIeBas BHY-
TpHUKJIETOYHast yacTh MoJieKynbsl FLT3, Bkimrodatomas
noaMeMOpaHHBIN TOMEH U JiBa KaTaJUTHYECKUX
THPO3WHKUHA3HBIX TOMEHaA (tyrosine kinase domains,
TKD1 u TKD2), coequHsIOTCS IPYT C IPYTOM TPaHC-
MeMOpaHHBIM JJoMeHOM [34]. AKTHBaLUs PEIenTop-
Holi THpo3nHKNHA3bl FLT3 conpoBosknaeTcs 3amyckoM
STATS, RAS/MAP u PI3K/AKT curnaipHBIX Ty Tei,
PEryaupyIuX npoudepauio, 1uhGepeHInpOBKY
Y BDKHBaHHE KPOBETBOPHBIX KJIETOK [33, 34].

IIpu OMJI pexyppeHTHBIMU SBISIOTCS internal
tandem duplication (BHyTpeHHEEe TaHIEMHOE yIBOCHHE
HykneotnnoB, FLT3-ITD) B 14—15-m sk30Hax reHa,
a TaK)Ke OJHOHYKJICOTHIHBIC 3aMeHBI B 20-M 9K30HE,
xopupyromem TKD1 (FLT3-TKD) (puc. 2). [Ipu aTom
CyMMapHO 4YacToTa MyTtauud B FLT3 y B3pOCIbIX
OoNBHBIX, TTO JaHHBIM aHanm3a C-Bioportal, cocras-
nstet okoi1o 30 %.

Hannusie NGS cBuaerenscTBytoT, uto FLT3-1TD
MMEIOT OOJBIION TOJIMMOP(H3M 10 MPOTSHKEHHOCTH
(OT €AMHMYHBIX 10 COTEH HYKJICOTHIOB) IIOBTOPOB U
WX PacTIOJIOKEHUIO B ITOCIIEI0BAaTeIbHOCTH reHa [ 14].
Pesynprarom Takux MyTauuid SIBISETCS U3MEHEHHE
TPEXMEPHOI OpraHM3alii TUPO3UHKHWHA3KI, COIMpPO-
BOJKIAIOILIEECS TIEPEXOIOM €€ B AKTUBHOE COCTOSHUE,
HE3aBHUCHMO OT HAJTUYMS WIIN OTCYTCTBUS CBSI3bIBAHHS
BHEKJIETOYHOW PELENTOPHON YacTH Oellka U JIMTaH/a.
3aryckaeMbIil IPH 3TOM KacKaJ| peaKiiii B KOHEYHOM
UTOTE IPUBOIUT K OJIOKY aIlorTo3a i HEKOHTPOJIHUPYe-
MoO# nponudepanuy reMOno3THYECKUX CTBOJIOBBIX
KJIETOK [34].

HaubGonee wacteim Bapuantom FL73-TKD sBisirot-
cs1 3aMeHBbl B kofioHe 835 (p.D835). Onu takke npu-
BOJIAIT K aKTUBAI[UM TUPO3UHKNHA3EI, HO OTIINYAIOTCS
ot FLT3-ITD no cBouM TpaHC(HOPMHUPYOIIUM BO3-
MOXXHOCTSM. B yacTHOCTH, mOKa3aHO, 4TO JICHKO3HbBIC
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Puc. 2. Cnektp myTaumn B reHax FLT3 npu OMJ1, nonyyeHHbI npu aHanu3e gaHHbix C-Bioportal [14].
lpuMeyaHne: pucyHoK BbINOSIHEH aBTOPaMu
Fig. 2. The spectrum of mutations in the genes FLT3 in AML, obtained by analyzing data from the C-Bioportal [14].
Note: created by the authors

KIJIETKH C HOPMaJIbHBIM KapHOTHIIOM B 3aBUCHMOCTH
ot tuna myranuii B rene FLT3 (FLT3-1TD umm FLT3-
TKD) uMeroT pa3in4HbIi SKCITPECCUOHHBIN MPOQUITH
[35].

JluteparypHble TaHHBIE CBHJIETEIBCTBYIOT O Ha-
nrauu acconmanuu mytaruit FLT3-ITD ¢ octpeim
MIPOMHUENIOIUTAPHBIM JIEHKO30M, B OCHOBE Pa3BUTHS
KOTOPOTO JIeKaT reHHble nepecTpoiiku DEK-NUP214
u PML-RARA, a Taxxe BbIpa)KEHHBIM JIEHKOLUTO30M
Y TIOBBITIIEHHBIM TPOIIEHTOM OJaCTHBIX KJIETOK B Tie-
pudepruecKoii KPOBH U KOCTHOM MO3TE MalMeHTOB
¢ OMJI [36]. Mytauuu FLT3-ITD umeror xpaiine
HeOJIaronpuaATHOE MPOrHOCTHYECKOE 3HAYCHUE, ac-
COILMUPOBAHBI C BLICOKUM pUCKOM peruaua OMIJI u
3HAYUTEIHHBIM CHIKCHHEM OOIIel BBDKUBACMOCTH
nanueHToB [35]. X BBISBICHUE CBUACTEILCTBYET O
HE0OXOAMMOCTH TIpoBeieHus y naruenTta amio TT'CK
B [IEpBOI1 NOJIHOU pemuccuu [6].

B panHuX mccrnemoBaHUSAX MOITYYCHBI JaHHBIE O
OO0JIBLIIOM TIPOTHOCTHYECKOM 3HAYSHNUH TaK Ha3bIBae-
MO aJlIeTbHOM HAarpy3KU — MMOKA3aTeNlb COOTHOIICHUS
JIOJTM MYTaHTHOTO aJIEINS K «IMKOMY» THITY T€Ha, OT-
paXkaromuii KOJIMISCTBO MyTHPOBABITUX KIETOK [1].
Opnnako Gosiee 1o3/1Hee HCCIIeI0BaHNE, TPOBEICHHOE
Ha noArpynmne nanueHToB ¢ OMJI mpomexxyTodHo-
ro IUTOTEHETHYECKOTO PUCKA, MOKA3aJI0 BBICOKYIO
4acTOTy peruanBoB (10 68—79 %) HE3aBUCHMO OT
amnenbHoi Harpysku FLT3-1TD [37]. YcranosneHo,
yto a0 TI'CK crnocoOCTByeT yiyulieHuo o0mei
1 Oe3peIuIMBHON BEDKMBAEMOCTHU TTAIIMEHTOB He3a-
BHCHMO OT aJUIeJIbHOM Harpysku [38].

[IpornocTtuueckast 3HaYMMOCTh MyTauuii FL7T3-
TKD, 1o JaHHBIM OTAENbHBIX UCCIEN0BAHUM, TPOTH-
Bopeuusa [11, 35, 39]. OnHako JaHHBIC METaaHAIU3a
¢ BriroueHueM 1 160 B3pocabix nanuento ¢ OMJI
MOKa3adu WX MOTCHIIMAIbHYIO KINHHYECKYIO 3Ha-
gumocTh [40]. Baxuocts mytanuit FLT3-TKD cra-
HOBHTCS ellie OoJiee OUEBUIHOMN 110 MepEe MOSBICHUS
LieeHanpaBIeHHbIX HHTHOuTOpoB FLT3 [7, 41, 42].

Pannee BhIsiBIieHHWEe MyTanuil B rene FLT3 mo-
XKeT 00ecTriedyuTh MPOBEACHNE TapTEeTHOTO JICUEHUS,
KOTOpoe Mmo3BojsieT maruentaM ¢ OMJI nocturarthb
Oosee MMTENBHBIX peMUcCcHil. B HacTosIee BpeMs
pa3paboTaH HeJbli psiji MpenapaToB, HAPABICHHBIX
MPOTUB THPO3WHKHHA3HOU akTmBHOCTH FLT3 [43].
Wuruburopst FLT3 nepBoro nokosienus (copadeHuo,
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MHUIOCTAYPHH, JIECTAYPTUHUO) MPEACTABIISIOT COOOM
MYJIBTUKHHA3HbIE WHIUOUTOPHI HIMPOKOTO CIEKTpa
neiicrBusa. Uaruburopst FLT3 BTOporo mokosieHus
(km3apTHHUO, KPEeHONAHUO, THITEpUTHHHO) Oosee
3¢ pexTUBHEI U crienn(UIHEI, a, CIeI0BaTeILHO, 00-
TAJar0T MEHBIIIEH TOKCUIHOCTHIO [43].

Bwmecre ¢ Tem, nepBuuHas U BTOpu4Has (puoo-
peTeHHast) pe3UCTeHTHOCTh K mHruomropam FLT3
OCTaeTCs CIOXKHOW KIIMHWYECKOH 3amaueH, Tpedyro-
el u3ydeHns KOMOWHAIMK JTaHHBIX MPEernaparoB C
JPYTUMHU MOJAX0JaMM (CTaHAApTHAs XUMHUOTEpaIus,
THIIOMETUIIUPYIOIIME ar€HThl, HHTUOUTOPBI KOHTPOJIb-
HBIX UMMYHHBIX TOU€EK) B Pa3JIMYHbIC ATAIIbI JICUCHHUS
(MHIYKIIMOHHAS, TOAEpPKUBAIOIIAs Tepanus, Ha
JTanax peuuanBa WU MPH peQpakTepHOM TEUCHHN
3a0oeBaHmMs).

JlaHHbIe 0 MyTalUSIX B reHaX

IDHI n IDH2 nipn OMUJI

I'enst IDHI w IDH?2 pacnionoxeHnsl Ha 2q34 u
15926.1 u KoOUPYIOT U30LUUTPATIETUIPOTeHasbl |
u 2 (IDH1 u IDH2) cooTrBercTBenHO. Ilocmennne
SIBJISIFOTCSL KITFOYEBBIME KOMITOHEHTaMu 1ukia Kpeo-
ca, a umeHHo NADP+-3aBucumbiMu (hepMeHTaMU,
KOTOpBIE KaTaU3UPYIOT OKUCIHUTEIhHOE IeKapOOK-
CHJINPOBAaHUE M30IUTpaTa 70 anb(pa-KeTormyTapara.
[Mony4yennass Moisiekyna anbda-KeTormyTapara Hc-
nonb3yercst pepmenramu cemerictea TET npu kara-
TIM3€ IEMETHIMPOBAHUS TUCTOHA U JIEMETUITUPOBAHHSI
JHK B sHXaHCEpHBIX 00IAaCTIX TEHOB-CYIPECCOPOB
omyxouneii [44, 45].

MyTauuu IDH1 nipu OMJI o nanasimM C-Bioportal
oTMeuaroTes y 7,9 % MalueHToB U MpPencTaBiICHBI
eIMHCTBEHHOH 3aMeHoi B 132 komone rena (p.R132).
O6mrast wacrota mytaruii /[DH2 coctasmsier 11,3 %,
[Py 3TOM HanboJee pacpoCTPaHEHHBIMHU SIBIISIFOTCS
MucceHc-3amensl B kopoHe 140 (p.R140) (puc. 3).
CoracHoO JTaHHBIM JIUTEPATYPbhl, OHA YACTO OOHApY-
JKUBAIOTCSl y TIAIIIEHTOB C HOPMAJIBHBIM KapHOTHIIOM
u MyTanusmu B rene NPM1 [39].

Cnygan OMJI ¢ myramusimu B [DH /2 nipenicras-
JISTFOT COOOM KITACCHYECKUH IPUMEP 3IT0KaYeCTBEHHBIX
HOBOOOPA30BaHMUI1 C IEpPENpOrpaMMUpPOBAHIEM METa00-
nu3Ma. MyTaHTHbIE (OPMBI H30LUTPATACT UAPOTCHA3BI
IDH1 u IDH2 npomsBozst (D)-2-ruapokcurimyrapar u3
anbda-keTorrytapara. (D)-2-ruapokcuniryTapar, Haka-
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Puc. 3. Cnektp myTaumi B reHax IDH1(BBepxy) u IDH2 (BHu3y) npu OMJ1, nonyyeHHbI Npu aHanuse aaHHbIx C-Bioportal [14]. MNpume-
YaHue: PUCYHOK BbINOSHEH aBTOpaMu
Fig. 3. The spectrum of mutations in the genes IDH1 (top) and /DH2 (bottom) in AML, obtained by analyzing data from the C-Bioportal
[14]. Note: created by the authors

IUIMBASICH B KJICTKAX B OYCHBb BHICOKUX KOHLICHTPAIIHSIX,
MHTHOUpYET (PYyHKIHIO (PePMEHTOB, B HOPME 3aBHCSIIIIX
OT anb(a-KeTormyTapara (METHIINTO3HH THOKCUTCHA3BI
cemeiictBa TET u ructrornusunnemernnassl) [42]. Tak,
MmyTauuu [DH1/2 npuBOAAT K TUTIEPMETUINPOBAHHIO
JHK 1 ructoHOB. Pe3ynsraTroM OnucaHHbIX STTUT¢HETH-
YECKUX U3MEHCHHH SABIISCTCS HAPYIIICHUE SKCIIPECCHH
ITUPOKOTO CIIEKTPa TEHOB — aKTHUBAIUS TPOTOOHKOTE-
HOB U MHAKTHUBALIUS T€HOB-OHKOCYNPECCOPOB. JTO, B
CBOIO 0Y€pE/Ib, YCHIMBAET MPOIU(EPAITHIO CTBOIOBBIX
KPOBETBOPHBIX KIIETOK, OJIOKHpPYeT TUPPEPEHITUPOBKY
TPaHyJIOIUTOB U BBI3BIBACT KJIOHAIHHYIO DKCIAHCHIO
TEHETUYECKH MOBPEKICHHBIX KIETOK [42, 43].
JluteparypHble JaHHBIE CBUIETEIHCTBYIOT, UTO
KJIMHAYECKH TMAITUEHTHI C MyTAIFSIMHU B TeHAX U301TH-
TpaTAECTUAPOTECHA3 HA MOMCHT TIOCTAHOBKH THArHO3a
MMEIT 00Jiee BBICOKOE KOJIUYECTBO TPOMOOIIUTOB,
KOCTHOMO3TOBBIX W Tepudeprudeckux 01acTos, a
Taxke Ooree BRIpakeHHYI0 HeliTporenuto [ 18]. [Ipo-
BEJICH PsiJ pa0OT, LIETbI0 KOTOPBIX ObLIa OIICHKA MTPO-
THOCTHYECKOTO 3HAYCHHUSI BBISIBICHUS Y TTAIUEHTOB C
OMUJI myTanwuii B renax /IDHI v IDH?2, BOBMOXXHOCTH
HCITOJTE30BAHIS MIX TTPH INTAHUPOBAHIH TEPAITHH U JUIS
BBIJICTICHUSI TPYIIIBI OOJBHBIX JIGHKO30M BBICOKOTO
pucka peuuauBa. B HenaBHeM Metaananmze Xu et al.,
OCHOBAaHHOM Ha aHaim3e 33 UCCIIeOBaHUI ¢ O0IIHM
KOJIM4Y€eCTBOM OOJBHBIX 12 747, ObLI0 ITOKa3aHO, YTO
myTtaruu [DHI] Obutu CBSI3aHBI ¢ XyAIIeld BBIKH-
BAaEMOCTBIO B 00Jiee HU3KOI BEPOSTHOCTHIO TIOTHOM
pPEMUCCHH, OCOOCHHO y TIAIIMEHTOB C HOPMaJIbHBIM
kapuoturnioM. C Apyrol CTOPOHBI, TOKa3aHO, YTO B
M30JIMPOBAHHOM BapuaHTe mytanuu /DH2 1o cpas-
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HeHuto ¢ Mmytauusimu /[DH ] accoumupoBaHsl ¢ Oojee
OJIArOMPUSATHBIM IIPOTHO30M, @ MyTAIlH B «TOPSTINX)>
toukax rera IDH2 p.R140 u p.R172 — ¢ ny4mumu
MOKa3aTeNsIMH BBDKHBAEMOCTH, OCOOEHHO B IOJ-
TpyTIIe MPOMEKYTOYHOTO pUCKa, cormacHo ELN [43].
Crnenyer yrnoMsiHyTh Takke qaHHbie R.J. Molenaar et
al., kotopble mokaszanu, uto germ-line mytanuu /DH 1
OBLIH CBSI3aHBI C HAUXY/IIUM IIPOTHO30M TI0 CpaBHe-
HUIO C CyOKJIOHATbHBIMU MYTAIMSIMH B TAHHOM T€HE,
TaKkol 3aBUCHUMOCTH HE YCTaHOBJIEHO B OTHOIIIEHUU
myTanuii B IDH?2 [44].

W3BecTHO Takxke, 4TO MyTauuu Kak reHa [IDHI,
Tak U [DH2 B ciiydae BBISBICHHS KO-MYTaIldi B
renax NMPI n FLT3-1TD accomuupoBaHbI C He-
OJIaroNpUSATHBIM POTHO30M 3a00JICBaHUSI M TIOXHM
KJIIMHUYECKUM ucxonoMm [45, 46]. Bapuantom Tepa-
MIEBTUICCKOW TAKTHKH, CTIOCOOHOW YMEHBITUTE WIIH
MIPEOJIONIETh HETaTUBHOE NMPOTHOCTUYECKOE BIUSHIE
mytauuid IDH1/2, sensiercs Beimonaenue amuio TTCK
B KQU€CTBE KOHCOJIUAALMUHU PEMHUCCUH MOCIE NEPBOi
JUHUY JIedeHus [47].

YcTaHOBIIEHO, YTO OHKOT€HHBIE A(P(PEKTHI MyTalnit
IDH1 v IDH2 MoryT ObITh 0cna0lieHbl ITPY BBEJICHUT
B KJIETKH MHTHOMTOPOB N30LUTpaTAeruaporenas. Mso-
CHUJIEHHUO 1 DHACUICHHUO CTaJIN TIEPBBIMH ITPUMEHIEMbI-
MU B siedeHnnu OMJI cenekTUBHBIMU MHTHONTOpaMH
myTanTHBIX IDH1 1 IDH2 cootBercTBenHo [41, 48].
Wx ucnonb3oBaHue y NAIlMEHTOB C pepaKkTEepPHBIM U/
iy peruausupyrommm OMJI — HocuTenel MmyTauuii
IDHI w IDH?2 noka3ano 3¢($eKTUBHOCTD B BUJIC KITH-
HUYECKOTO OTBETA y 3HAYMTEIHHOM YaCTH IMalleHTOB,
B TOM YHCJIE C JOCTHKEHUEM MOMHOM pemuccun y 20 %
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OONBHBIX, B psJE CIy4aeB PEMHUCCHs COXpaHsIach
oomee 2 et [33, 41, 49].

BwmecTe ¢ Tem, mmpokoe NMpUMEHEHUE TaHHBIX
JIEKapCTBEHHBIX CPEACTB OIPAHUYUCHO B CHITY HAJTHUIHS
y HUX psijia TSOKEIBIX MTOOOYHBIX peakyid, BKIIOYast
cuHIpoM audQepeHITpPoBKY (PeOprIbHAS THX0PaI-
Ka, OTEK JIETKHUX, YBEJIMUEHUE MACChI TEJIA, JICTOYHbIE
UH(QUIBTPATHI, TUIIOKCHUS U ofbiiika) [S0]. Hemxocra-
TOYHO U3YUYEHHBIMH SIBIISIFOTCS ¥ IPUYMHBI IEPBUYHON
1 BTOPUYHOU pe3ncTeHTHOCTH KiieTok OMJI k cenek-
TuBHBIM uHTHONTOpaM IDH1 m IDH2 [51].

AHaJIN3 MyTalluil B «TOPSYUX» TOYKAX

redoB FLT3, NPM1, IDHI1, IDH2 w DNMT3A

no nanHbiM C-Bioportal

Y B3pocJbIX 60abHBIX OMJI

Belmie Obli IpHUBEACHBI IUTEpaTypHbIE TaHHBIC
0 KJINHUYECKOM 3Ha4eHNHU 3TUX MyTauuil mpu OMJI,
a TaKkke CBeIeHHUs 00 oOIeil JacToTe M BapHaHTax
myrtamwit FLT3, NPM1, IDHI, IDH2, DNMT3A4 npu
JAHHOM TeMo0J1acTo3e, TIOJyUYeHHBIC ITPY aHATTH3€E CO-
nepxxamuxcsi B C-Bioportal pesynsratoB NGS.

BwMmecTe ¢ TeM, ciieyeT OTMETUTb, YTO CYILIECTBYET
JUCIIPONOPLUS B 001aCTH 3APAaBOOXPAHEHUS MEXKIY
pPa3TUYHBIMHU CTpPaHAMHU M BHYTPU CAMHX CTPaH IO
JIOCTYITHOCTH F€HETUYECKOTO TECTUPOBAHUS OHKOJIO-
rUYecKux OONBHBIX. B MUPOBO# peabHOM KITMHIYe-
ckoif mpakTrke NGS 710 HACTOSIIIETO BpEMEHH MOYKET
OBITH BBITIOJNIHEHO, TIIABHBIM 00pa3oM, B KPYIHBIX
pedepenc-nadopatopusix u neHTpax. OHO ocTaéres
MaJIOJOCTYITHBIM METOAOM B CHITY KaK BBICOKOW CTOH-

MOCTH HCCJIEIOBAHUA U METOJMYECKON CIIOKHOCTH,
TaK U JUIMTEIbHBIX CPOKOB OKHMJAHUS J0 TTOTyYCHHUS
pesyapraroB ananusa [10, 52, 53]. [locnennee cBu-
JIETeNbCTBYET O MPEUMYIIECTBAX CKPUHUHTA TPHU
OMUJI pexyppeHTHBIX MyTaIllUi B «TOPSUUX» TOIKAX
ONMCHIBAEMBIX T€HOB, YaCTOTa U COUYETAHHOCTH KO-
TOPBIX TAKXe OBbUIH MPOaHaTM3UPOBAHBI MO JAHHBIM
C-Bioportal [14].

B menom, B Be1OOpKe n3 1 567 manueHToB, Mpen-
CTaBJICHHBIX B 0a3¢ TaHHBIX, OKOJIO MOJIOBUHEI (n=730,
46,6 %) B3pocinbix 6onpHBIX OMJI nMenn u30mupo-
BaHHbIE WM COYETaHHBIC MyTAIlNU B aHAIN3UPYEMBIX
«ropsunx» Toukax renoB FLT3, NPM1, IDHI, IDH?2
u DNMT3A, a umenno: mytanuto DNMT3A p.R882
umenu 173 (11,0 %), NPM1 p.W288Cfs*12 — 283
(18,1 %), FLT3-1TD —253 (16,1 %), FLT3-TKD -91
(5,8%),IDHI p.R132—-122(7,8 %) u IDH2 p.R140 —
154 (9.8 %) namnuenrta. B obmiei cnoxxnoctu 550
(35,1 %) marieHTOB UMENTN aHATTM3UPYEMbIE MY TaIUH
B «ropsuux» Toukax renoB FLT3 u IDHI, IDH2, nns
KOTOPBIX pa3paboTaHbl Mperaparkl TApreTHOTO BO3-
neiicrust, 677 (43,2 %) — MyTaiu, KOTOpble MOTYT
CIYXXUTh MUIICHIMH 17151 oTcaexkuBanus MOD.

Kak Bupno u3 puc. 4 u tadbn. 7, myraunu /IDH1
p-R132 u IDH? p.R140 sBIsAIOTCST B3aUMOUCKIIIO-
gatomuMu coosrtrsivu ipu OMJI (g=0,005). Bmecte
¢ TeM, Julb B TpeTu ciydaes (52/173, 30,1 %) y
nanuenToB MmyTtauuss DNMT3A p.R882 Bcrpeuaercs
B U30JIMpOBaHHOM BapuaHte. B 47,4 % cimyuyaeB naH-
Has MmyTanus coderaercs ¢ NPM1 p.W288Cfs*12, B
34,1 % — ¢ MyTauusaMu B «rOpsiaux» Toukax FLT3,

Ta6nuua 7/Table 7

OueHKa cCO4eTaHHOCTM MyTaLMi B «ropsAauMx» Toukax reHoB npu OMJ1 no aaHHbIM C-Bioportal [14]
Assessment of the combination of mutations in the “hot spots” of genes in AML according to the C-Bio-

portal [14]
. . Log2 " "

Myrarms1/Mutation 1 Myranusa2/Mutation2 0Odds Ratio* p-value g-value Tenpennus/Tendency
DNMT3A p.R882 NPM1I p.W288Cfs*12 2,421 <0,001 <0,001 Coueranue/Co-occurrence
DNMT3A p.R882 FLT3-1TD FLT3-TKD 1,055 <0,001 <0,001 Coueranune/Co-occurrence
DNMT3A4 p.R882 IDHI p.R132 1,412 <0,001 <0,001 Coueranue/Co-occurrence

FLT3-ITD FLT3-TKD  NPMI p.W288Cfs*12 1,896 <0,001 <0,001 Coueranue/Co-occurrence

IDHI p.R132 IDH2 p.R140 2216 0,002 0,005 Baamwnoe nermouenne/
Mutual exclusivity

NPMI p.W288Cfs*12 IDH2 p.R140 0,281 0,441 0,736 L OO I
Mutual exclusivity

NPM1 p.W288Cfs*12 IDHI p.R132 0,166 0,624 0,856 Coueranue/Co-occurrence

DNMT3A p.R8S2 IDH2 p.R140 0,228 0,685 0,856 T S S
Mutual exclusivity
FLT3-1TD FLT3-TKD IDHI p.R132 0,057 0,909 1,000 Coueranune/Co-occurrence
FLT3-ITD FLT3-TKD IDH2 p.R140 -0,008 1,000 1,000 s

Mutual exclusivity

Ipumeuanusi: * — npUBEICHBI PE3yJIbTAThl AHAIIM3a COYETAHHOTO BBISBICHHUS MYTAlUii ITyTeM BbluKciIeHnst Log2 OTHOIICHHUS IIAHCOB
(Log2 Odds Ratio) u tounoro kpurepust @uiepa (p-value) ¢ momnpaskoit Ha MHOKECTBEHHOCTh CPABHEHHH € ITOMOIBIO MPOLEeAypbl benmkaMuHn—
Xox0epra (q-value); Tabnuia cocTaBjieHa aBTOPAMH.

Notes: * — the results of the analysis of the combined detection of mutations by calculating the Log2 odds Ratio and the exact Fisher criterion
(p-value), adjusted for the multiplicity of comparisons using the Benjamin—Hochberg procedure (q-value); created by the authors.
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FLT3-TKD, FLT3-ITL
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Tun myramun/
Mutation type

Muccenc (apaiisepnas)/
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§ CABHT pavMKH (1paiiBepHas)/ | HewsBecTHOro

1 — RS AR
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1 L] 1 m ek
i Ge3 MyTanmit/

unknown significance truncating (driver) no mutations

Puc. 4. YacToTa 1 cnekTp MyTauuin B aHanu3npyemblx «ropsumnx» Todkax reHos FLT3, NPM1, IDH1, IDH2, DNMT3A B kaxgoM 13 cryya-
eB OMJ1 no aaHHbIM C-Bioportal, nony4eHHbIM ¢ npuMeHeHuem cepauca Oncoprinter [14]. MpuMedaHue: pucyHOK BbINOMHEH aBTOpamMu
Fig. 4. The frequency and spectrum of mutations in the analyzed “hot spots” of the FLT3, NPM1, IDH1, IDH2, DNMT3A genes in each of
the AML cases according to the C-Bioportal obtained using the Oncoprinter service [14]. Note: created by the authors

B 16,2 % — IDHI p.R132 u B 8,6 % — IDH2 p.R140.
Taxoxe B 42,8 % cnyyaeB Hanmmuus npu OMJI NPM 1
p-W288Cfs*12 BEIIBISACTCS KO-MyTallds B OMHOMN 13
«ropsuux» Todek rena FLT3. I1pu 3ToM cOueTaHHOCTD
OCTAETCs BHICOKO3HAYUMOM TOCIIE MOMPaBKU Ha MHO-
KECTBEHHOCTh cpaBHeHwmi (q<0.001).

[ToryueHHble JaHHBIE MOTYT OBITH OOBSICHEHHI B
KOHTEKCTE COBPEMEHHOTO TOHUMAHUS MOJICKYIISIPHO-
FeHETHYECKUX MEXAaHU3MOB HHHUIIUAIUH WU TIPO-
rpeccupoBanust OMIJI [54]: nokazaHo, 4TO MyTaluu
TIOSIBIISIFOTCST HE CITydaifHBIM 00pa3oM, a HaKarlulnBa-
FOTCSI Ha Pa3IMYHBIX dTAMax JICHKO30TeHEe3a U OITyX0-
JIeBOH mporpeccun 3aboneBaHus. FIMEHHO mo3aToMy
Ha MOMEHT quarHoctuku OMJI y manyieHToB MOXKET
OBITH BBISIBJICHO HECKOJIBKO JIPaliBEpHBIX MYTAaIlHi,
a mytaruu NPM1, IDHI1/2, FLT3 u DNMT3A 1acto
couerarotcs mpu OMJI, 4To moapasymMeBaeT MoJie-
KYJSIPHBII CHHEPTH3M, CIIOCOOCTBYIOIIUI Pa3BUTHIO
neiikosa (puc. 5).

Camplif IepBBIN ATal JaHHOTO TpoIlecca — KO-
HaJIbHOE KPOBETBOPEHHUE, KOTOPOE MPEACTABIISIET
€000 pacIInpeHne KIIOHATbHOU MOIMYJISIIUN KISTOK-
MIpEe/IIIeCTBEHHUII, HECYIITUX OJTHY U 00JIee coMaTHye-
CKHX MyTaluii, 63 MpHU3HAKOB 3J0Ka4eCTBEHHOCTH
[55]. Tak, umenno mytamuu DNMT3A sSBAAIOTCS
pactpoCTpaHEHHBIMH Y MAIMEHTOB C KJIIOHAJIbHBIM
reMOII0330M HeolpeelieHHoTo 3HadeHus (clonal
hematopoiesis of indeterminate potential — CHIP) u
MOTYT PacCMaTPUBATHCS KaK MapKePhI KICTOK TPE-

neiikemud [ 7]. Ouu otHOCATCS K «foundern-MyTarusim
WIN MYTalUsIM-OCHOBATEISIM U SIBIISIIOTCS «CTAOMIIb-
HBIMI», T.€. BBISBISIFOTCS KaK B JIe0r0Te 3a00I1eBaHus,
TaK ¥ MPH PEIUINBax U Jake BO BpeMs MOJTHOW pe-
muccun OMJL

Jiis mporpeccupoBaHys KJIOHAJIBHOTO KPOBETBOpE-
HUs B KiTnHIYecku ManugectHoiii OMJI HeoOxoanmo
nocJeayolee MpruodpeTeHne KIeTKaMU MYyTaIlni
B JIpyTuX TeHax, Hanpumep NPMI [56]. Myrauun
NPM]I, o maHHBIM UMMYHOTHCTOXUMHUYECKOTO HC-
CIeJJ0OBaHMs, MPUCYTCTBYIOT BO BCEH MOMyNsALUH
OITYXOJIEBBIX KJIETOK M CTAOMIILHBI B T€YCHNE MaHU-
thectroro OMJI, B ToM 9uciie 0OHAPYKUBAIOTCS TIPH
peunnuse [57].

Myratuu FLT3 v IDH1/2 cauratotes eme oolee
no3nHuMH coObITHsiMU, FLT3-ITD Moryt BnepBbie
OIPENENATHCS TOJIBKO B MOMEHT pelMIuBa JIeHKo3a.
WHTepecHbI qTaHHBIC N3YYEHUs MyTallHOHHOTO CTaTyca
OMUJI Ha pa3NMUYHBIX dTamax TEYCHUS 3a00TCBAHWS,
KOTOPBIE [TOKa3aJIM, 4YTO Y OAHOTO U TOTO 3K OOIBHOTO
BapuanT FLT3-ITD moxer paznuuarbes B Ae0I0TE U
Ha dTare peruauBa 3a00JIeBaHus, a, CIeI0BaTeIbHO,
JTAaHHBIE MYTallMd MOTYT HE3aBUCHMO BO3HHKATH B
OT/ICJILHBIX OIyXOJIEBBIX KJIETOUYHBIX CyOKIOHaX [58].
Takum 00pa3oM, yCTaHOBJIEHO, YTO JJaHHBIC MyTaI[H
SIBJISTFOTCS] MapKepaMHU OITyXOJIEBOW MIPOTPECCHH U KIIO-
HaJHHON IBOJIOINH TAHHOTO remMobacto3a [56, 59].

Hannsie o ponu mytaumii /DHI n IDH2 B 3BO-
mouun OMJI npotuBopeunBsl. Py nccnenosareneit

Hoy P L K; Kp
Normal hematopoiesis

1
Clonal hematopoiesis

Bosnuknosenue
AeNKOIHOL0 KNOHA-0CHOGANENA

Dopmuposanie
OVOMUHAHNIH020 NEKOSHOL0 K10HA

Cocmag ONYXO0aU HA MOMEHIN
OUAHOCINIKIL TeNK03d

Occurrence of leukemic clone-f 1 D

leukemic clone The composition of the tumor

at the time of lenkemia diagnosis

HopMabHAs KIeTKA
Normal cell

KneTka ¢ MyTanneii B rede DNMT34
Cell with DNMT3A gene mutation

Knerka ¢ MyTagusaMn B

DNMT3A, NPMI 1 apyrix
(FLT3, IDH1/2) reHax
Cell with DNMT3A4, NPMI and other
(FLT3, IDH1/2) genes mutations

KueTka ¢ MyTanusMi B TeHax
DNMT3A4 u NPM1
Cell with DNMT34 and NPMI genes

Puc. 5. CxemaTtuyeckoe npegcraBneHne 3TanoB HaKoMmmneHus Mmytauun npyu opmuposaHun OMIT.

MpuMeyaHue: pUCyHoK BbINOSIHEH aBTOpaMu
Fig. 5. Scheme of mutation accumulation during the AML formation. Note: created by the authors
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OB30PbI

BBICKA3bIBAIOT MPEAIOJIIOKEHUE, YTO ATH MYTalHUH
SIBJISIIOTCS. MapKepaMu KIOHAJIBHOTO TeMOI033a U
COXpaHSIOTCS B MONHON pemuccun OMIJI, game y
MalUeHTOB cTapiiero Bo3pacrta [60]. pyrue aBTopsI
MIPUIILTH K BBIBOLY, UTO ToJbKo /DH?2 p.R140 siBnsercs
abepparueil, CBsI3aHHOH ¢ KIIOHAJTbHBIM FE€MOII0330M,
B TO Bpems kak IDH [ p.R132 sBnsiercs criennuaHoMl
st OMJI [39].

PexyppentHbie MmyTanuu reios FLT3,

NPM1, IDH1, IDH2 u DNMT3A npu OMJI

KAK MUIIEHH /ISl OLleHKH MUHUMAJILHOI

0CTAaTOYHOIi 00JIe3HH

Baxueiimum 6nomapkepom mpu OMJI sBnsiercs
ypoBeHs MO, ee omnpeneneHre mo3BoseT He TOIBKO
OLICHUTB APPEKTUBHOCTH IIPOBOIUMOIO JICUCHHUS, HO U
IIPOBOIMTH MOHUTOPUHT [TyOUHBI PEMUCCHH, TIPOTHO-
3UpPOBATh BEPOATHOCTb PELUANBA JICHKO3a U OCYIIECT-
BIISITH €T0 PAHHIOK JOKIMHHYECKYIO THArHOCTHUKY.
Pabouas rpymma ELN B 2022 1. ipeicTaBuiia HOBBIC
MepeCcMOTPEHHBIC peKoMeHaanuu mo ornenke MOb
npu OMJI ¢ npuMeHeHreM NPOTOYHON LIUTOMETPUU
1 MOJIEKYJIIPHO-TEHETHUYECKUX METOIO0B [61].

CymiecTByeT HECKOJIIBKO METOZ0B MOJIEKYIISIPHOM
oneikn MOB. Haubosiee u3ydeHHBIMU SIBJISIFOTCS
METOJIbI HA OCHOBE MOJIMMEPA3HOH LIETTHON peakiuu
(xmaccuyeckas xonuuectBeHHas I[P ¢ ucmonb3oBa-
HHEeM (IIyOpECIeHTHBIX 30HA0B U Indposas [11[P)
u NGS [62]. [Ipu 3ToM MOTYT OBITH UCTIOJIB30BAHBI
KaK nepudepudeckas KpoBb, TaK U KOCTHBIH MO3T
MAIMEHTOB, a2 YyBCTBUTEIHLHOCTh HCCIIEOBAHUHN IO
nepudepuIeckoil KpoBH MOXKET ObITh B 5—10 pas
HIDKE, 9eM T10 KOCTHOMY MO3Ty [63].

CornacnHo Tekymum pekomenanusm ELN, myTa-
uuu NPM1 sBasitoTcsl criemuUIHBIME JUTS JIeHKO3a
U MOTYT OBITh CAaMOCTOSITETHBIMUA MUIICHIMH IS
orienkr MOB ipu OMJI [61]. Mytarm FLT3-1TD n
FLT3-TKD uacTo SIBISIFOTCSI CyOKJIOHAILHBIMH, HME-
0T HU3KYIO OTPHULIATENBHYIO IPOTHOCTUUYECKYIO LIEH-
HOCTb, H 110 9TOH MPUYUHE UX CIEIyeT UCCIE0BaTh
B COUYETAHUH C TOTIOTHUTEIIbHBIMU Mapkepamu MOB.
B ciygasx, xorna manyeHT MojydaeT Teparuio Tap-
reTHeIMH nipenaparamu (narudutopamu FLT3, IDH1
nnu IDH2), MyTainuu B COOTBETCTBYIONIUX T'€HAX
JIOJDKHBI OBITH 00s3aTENTFHO BKITIOYEHBI B TEpeueHb
onieHnBaemMbIx mumeHei [61]. Ilockonbky MyTaruu
DNMT3A cBs3aHbl ¢ KJIOHAJIBHBIM KPOBETBOPEHHUEM,
4acTO COXpaHAIOTCS BO Bpems pemuccuun OMIJL a,
CJIeI0BATENIbHO, HE OTPAXKAIOT MPEACTABICHHOCTD
JIEKO3HOTO KJIOHA, OHW HE MOTYT IPUMEHSATHCS IS
orneaku MOB [61].

Pa3BuBaromyiecs B ociieHNE TObI METO/IbI OLIEH-
ku MOb ipu OMJI ¢ npumenennewm single cell DNA
sequencing — CEKBEHHPOBAHUS OJWHOYHBIX KIIETOK,
HanpuMep TexHoJoruu Tapestri, MOTyT crmoco0-
CTBOBAaTh PEILIECHUIO MPOOJIEM CIIONKHON KIIOHAILHOM
APXUTEKTYPhI TAaHHOTO TeMO0IacTO3a M OTpPaHIYESHHH
[0 9yBCTBUTEIBHOCTH TPUMEHSEMBIX B HACTOSIIEE

CUBUPCKIY OHKONOTMYECKW XXYPHAT. 2025; 24(1): 125-141

BpeMs MeTon0B [64, 65]. [Tokazana npuHLMNHATIbHAS
BO3MOJKHOCTDH Pa3IMUCHUS C TIOMOIIBIO TaHHON TeX-
HOJIOTHH coxpanstommxcs y 6onsasix OMJI B mepron
peMuccuu npeneKeMUIeCKUX KIETOK, XapaKTEPHBIX
JUIs1 KIIOHAJIBHOTO KPOBETBOPEHUS, U JIEHKO3HBIX KIIO-
HOB, UIMEIOIIIX MHOYKECTBO pa3HOOOPa3HBIX My TaIIHH.
Hecmotpst Ha TO, 4TO OMYyOIMKOBAHBI PE3yIbTAThI
HCCIICAOBAHU, TMTOKA3BIBAIOIINE YyBCTBUTEIBHOCTD
JaHHOTO noaxosa Ha ypoBHe 0,01 % omyxosneBbIX Kile-
TOK, o3BoJIsitonIMe orcaexuBanue MOB B pemuccun
OMUJI, HEOOXOAMMBI TTPOCTICKTUBHBIC HCCIICIOBAHMUS,
CPaBHHUBAIOIINE €T0 KIMHUYECKYIO 3P PeKTHBHOCTD
¢ npyrumu metoaamu g otieHku MOB, Takumu kak
MHOTOI[BETHAS ITPOTOYHAS [IUTOMETPHS, P poBas
TIIIP m NGS [64].

3akiouenue

[IpuBeneHHbIE BBIIIIE TUTEPATypHBIC JAHHBIE U Pe-
3ynmbTarhl ananm3a C-Bioportal cBHIETENBCTBYIOT, UTO
¢ yuetom mauoit goctynHoctu NGS 1enecoodpasHo
CKpUHHMpOBaHME Monynsauuu nanueHToB ¢ OMJI Ha
HAJIMYMe UMEIOINX KIIMHIYECKOE 3HAYCHUE MY Talli
B «TOPSYUX» TOUKAX PEKYPPEHTHO MYTHUPYIOUTUX
reHoB. B maHensb st ckpuHUHTA B JIe0toTe 3a00IeBa-
HUs 1enecoobOpasno Bkimouenne DNMT3A p.R882,
NPM1p.W288Cfs*12, FLT3-1TDu FLT3-TKD, IDH1
p-R132, a Takxe IDH2 p.R140. C yuyerom 3HaHHI O
KIToHaJIBHOHN 3BOMonu OMIJI CKpHHUHT MyTanui B
«ropsuux» Toukax reHoB FLT3, IDHI w IDH2 non-
JKEH OBITh MPOBEAEH MOBTOPHO B Cllydae pelu/IrBa
remo0acTo3a. Takoi moaxo mo3BoisieT YPPEKTHBHO
OXBAaTUTH OOJBITYIO YacTh arreHToB ¢ OMJL. Ipwu nc-
CIICIOBAHHU B JIeO0TE 3a00IIeBaHHS MIPE/ICTABICHHOTO
0a3oBoro Habopa MyTanuii 6osee yem B 40 % ciaydaes
OMUJI MoryT OBITH OOHAPYKEHBI IPOrHOCTHYECKHU 3Ha-
YUMbIE HAPYIIEHUS B OTHOM WJIM HECKOJBKUX TeHaX;
0oJiee ueM B TPETH CITy4aeB — MyTaIllH, IS KOTOPBIX
pa3paboTaHbl Mpenaparbl TapreTHOr0 BO3JEHCTBUS
(maruduropst FLT3, IDHI v IDH?2).

Ha MoMeHT nrarHocTuku 3a001eBaHus Y KaXKI0TO
naroro 6oasHOr0 OMIJI MOXKET OBITH OOHApYX)EHA
NPM1 p.W288Cfs*12, koTopas UCIOJIb3yeTCs B
Ka4eCTBE CaMOCTOSITEIbBHON MHUIIEHU ISl MOJIEKY-
nsipHoit ouenku MOB, a B Tpetu ciyyaeB — MUILICHU
st onieHkd MObB (FLT3-1TD u FLT3-TKD, IDHI
p.R132, IDH2? p.R140), KoTOpbIE NOIKHBI UCCIIEA0-
BaThCs B COYETAHUH C AOTIOTHUTEIBHBIMU MapKEPaAMH.
HecMmotps Ha TO, 94TO BCe JOCTYITHBIE B HACTOSAIIEE
BpeMs TexHosioruu oneakn MOB mpu OMJI moxka
TUIOXO CTAHAAPTH30BAHBI M MaJIO COMIOCTABUMBI, BBI-
SIBJIEHHE OCTATOUYHOTO OIYXOJIEBOIO KJIOHA BO BPEMsI
KJIMHAKO-TE€MAaTOJIOTHIECKON PEMHUCCHH JICHKO3a I10-
cJIe CTaHAAPTHOW XUMHOTEPAITHH C TIOMOIIIBIO JTFO00M
METOJIMKH SIBISIETCSI HEOIATONPUSTHBIM IIPOTHOCTHYE-
CKUM (haKTOPOM B OTHOIICHHUH TTOCJIEAYIOIIETO Pery-
JBa 1 00JIee KOPOTKOIM BBDKMBAEMOCTH Y MAL[IEHTOB
c OMJI [66].
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AHHOTauus

Llenb nccnepoBaHus — aHann3 apdeKTMBHOCTY 3KCNEPUMEHTANBbHON U KIMHNYECKON KOMOUHMPOBAHHON
hoToANHaMMYECKON Tepanmm 3rnokavyeCcTBEHHbIX OMNyXorewn 1 NpeaonyxoneBbix 3abonesaHnii ¢ UCMonb30Ba-
Huem xummoTtepanun. MaTepuan u metoasbl. [1o gaHHoW npobrneme Gbin NpoBeAeH Nouck B Gasax AaHHbIX
WoS, Scopus, MedLine, PUHLI, B ocHoBHOM 3a nocnefHue 7 net. Mel Hawnu 288 nybnukauuin o dpapma-
LIEBTUYECKMX N IKCMEPUMEHTANbHO-KMMHUYECKUX NCCNefoBaHNAX KOMOMHMPOBaAHHOW (hOTOANHaMNYECKON
Tepanuu B COMEeTaHnM C XMMuoTepanven Ana cpaBHEHUs TepaneBTUYEeCcKnX adhdeKToB KOMOMHNPOBaHHOMN
Tepanuu 1 MoHoTepanuu, n3 kotopbix 50 Bkno4unu B 0630p. Pesynbratkl. PoTognHammuyeckas tepanvs
npegcraenseT cobor HOBYHO TEXHOMOIMIO NIeYeHNs paka, KoTopas B MocreaHue rogbl CTaHoOBUTCH BCe bonee
pacnpocTpaHeHHOW. B psae crniyyaes oHa SBNAeTCs anbTepHaTUBHLIM METOAOM MEeYeHUS OHKOMOrMYeCcKnX
3abonesaHuWi, Koraa ecTb BbICOKUIN PUCK Pa3BUTUS NOBOYHBLIX 3(EKTOB 1 OCNOXHEHWI NPU UCTONB30BaHUN
TPaAMLMOHHbBIX METOAOB fEeYEHUs, TaKNX Kak XMpypruyeckoe BMeLLaTensCcTBo, NydyeBas Tepanns 1 XummnoTe-
panus. B 063ope paccmaTtprBaloTcs COBpeMeEHHbIE hapmaLeBTUYECKUe U SKCNepUMEHTanbHO-KIMHUYECKe
acnekTbl KOMBUHMPOBAHHOM POTOAUHAMUYECKON Tepanun C UCMoNb30BaHNEM xumuoTtepanuu. HecmoTtps
Ha TO, YTO codeTaHne hoToaNHAMNYECKON Tepanmmn U XMMUOTEPanuu AaeT Ny4dni pesynstat npu nevyeHmnm
3MoKavYeCcTBEHHbIX HOBOOOPA30oBaHWi, y 3TON CTpaTerMn fnevyeHust ectb orpaHumdeHmns. OgHa 13 rmaBHbIX
npobrnem 3aknioyaeTcsi B TOM, YTO UCCRefoBaHWA No KOMOUHMPOBAHHON (hOTOAUHAMUYECKON Tepanuun ¢
UCMOMNb30BaHNEM XMMUOTEpPanun NPoBeAeHO HeJOCTaTOYHO, ANs MOHWMMaHUA MEeXaHM3MOB MOBbILLEHNUS
3P PEeKTUBHOCTN KOMOUHMPOBaHHOM (HOTOAMHAMMYECKOM Tepanun TpebyeTcsa ux npogormkerve. Ewe ogHon
npobrnemow ABRSETCS TO, YTO BONPOC HEAOCTATOYHO rMy6oKOro npuMeHeHns MoToaMHAMUYECKOW Tepanum
OCTaeTCH HepeLUeHHbIM, YTO Cy>XaeT BO3MOXHOCTU Y KOMOMHWPOBaHHOW (DOTOAUHAMUYECKON Tepanuu.
HeobxoavMbl 4ONONHUTENBHLIE CCNefoBaHWa AN onpeaeneHns Hanbornee adheKTUBHLIX (POTOCEHCUOU-
NM3aTOPOB M TEXHOMOMMI MCMONb30BaHNSA HEMOHN3MPYIOLLLEro U3ny4veHus. B 063ope Mbl nokasanu 1 HoBble
cTpaTterum, ncnonb3ayLmne HaHoapMaLeBTUKy, AN yeuneHns apdekta KoMbMHMPOBaHHON (HOTOANHAMM-
YyecKou Tepanuu ¢ XMMuoTepanuen, nokasbiBaroLLme 06HaaexmBatoLme sKCrnepruMeHTarnbHble U KNMHNYeckue
pesynbTraThl. 3akntoyeHue. [oBbIlLeHHbIV TepaneBTUYecknin 3 deKT 1 yMeHbLLeHne No6oYHbIX adhdeKkToB
npu KOMBUHMPOBAHHON (HOTOAMHAMUYECKOW Tepanuu C UCMONb30BaHNEM XUMMUOTEpPanuu 3acny>XunsawT
OanbHenLwero nsy4yeHus.

KnioueBble crioBa: onyxorneBble U npegonyxoneBbie 3a6oneBaHusi, KOMGMHUPOBaHHOE feYeHue,
doTogmHamuyeckas Tepanusi, hoToceHCUBUNU3aToOp, XMMMoTepanusi, HaHodapmaLeBTMKa.
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PHARMACEUTICAL AND EXPERIMENTAL-CLINICAL ASPECTS
OF PHOTODYNAMIC THERAPY COMBINED WITH CHEMOTHERAPY
FOR MALIGNANT AND PREMALIGNANT TUMORS

Yu.S. Romanko'?, |.V. Reshetov'?3

"I.M. Sechenov First Moscow State Medical University of the Ministry of Health of Russia
8/2, Trubetskaya St., Moscow, 119991, Russia

2Academy of Postgraduate Education, FSCC of FMBA of Russia

91, Volokolamskoe shosse, Moscow, 125371, Russia

38.Y. Witte Moscow University

12/1, 2nd Kozhukhovsky Drive, Moscow, 115432, Russia

Abstract

The aim of the study was to analyze the effectiveness of experimental and clinical photodynamic therapy
combined with chemotherapy in the treatment of malignant and premalignant lesions. Material and Methods.
The WoS, Scopus, MedLine, and RSCI databases have been searched and analyzed on this issue, mainly
over the past 7 years. We found 288 sources on pharmaceutical and experimental-clinical studies of combined
photodynamic therapy in combination with chemotherapy to compare the therapeutic effects of combination
therapy and monotherapy, of which 50 were included in the review. Results. Photodynamic therapy is a
new cancer treatment technology that has become increasingly common in recent years. In some cases, it
is often an alternative method of treating cancer when there is a high risk of side effects and complications
during traditional treatments such as surgery, radiation therapy and chemotherapy. The review summarized
current pharmaceutical and experimental-clinical aspects of performing photodynamic therapy combined
with chemotherapy. Despite the fact that the combination of photodynamic therapy and chemotherapy gives
the best results in the treatment of malignant neoplasms, this treatment strategy has limitations. One of
the major challenges is that very little research has been conducted in this field. Additional research is also
needed to understand the mechanisms of increasing the effectiveness of combined photodynamic therapy.
The challenge of reaching and effectively treating deeper tissues remains a significant obstacle to wider
application of photodynamic therapy. Therefore, further research is needed to determine the most effective
photosensitizers and technologies for using non-ionizing radiation. In the review, we have also shown new
strategies of using nanopharmaceuticals, which demonstrated encouraging results. Conclusion. The improved
therapeutic efficacy with reduced side effects of combination of photodynamic therapy and chemotherapy

deserve further comprehensive study.

Key words: tumor and precancerous diseases, combined treatment, photodynamic therapy,

photosensitizer, chemotherapy, nanopharmaceuticals.

Beenenue

B nocneanune roasl HaOIIOAAETCSl POCT UHTEPECa
Kk Meronam (ortonmHamuueckoit Tepanuu (OAT) n
¢dyopecuentHoit quarnoctuku (O). CrenmanucTst
Pa3IMYHBIX MEAULMHCKUX 00JIaCTEH MPOSIBIISIOT OOJTb-
moit maTepec K T u OJI, 60TBHUIBI 0CHAIAIOTCS
HeoOXOMMBIM 000pyIOBaHUEM, Ha (hapMarieBTHYe-
CKOM PBIHKE MOSIBIISIIOTCSI HOBBIE (POTOCEHCUOMITIN3ATO-
pbl (PC), pacTeT noBepHE NALUESHTOB K TUM METOaM
[1]. OTa poTroTepaHOCcTHUECKAs TEXHOIOTHS BKIFOYAET
WCTIOJIb30BAHNE CBETA ONPEACIEHHON JITHHBI BOJHHI,
@®C u aroMapHOTo KHCJIOpOJa, B pe3yabTare B3au-
MOJICHCTBHSI KOTOPBIX CO3AaI0TCSl aKTUBHBIC (POPMBI
kucnopona (ADK) [2]. CymecTByer MHOTO JaHHBIX,
nmoxaspiBaromux 3 dexruBaocTh DT, 0ocobenno 1mo
pe3yibTaTaM 3KCIEePUMEHTAIbHBIX HCCIEAOBaHUN
[3—13].

Crniocobnocts ©C npu nposeaenun GUT BbI3BI-
BaTh MOBPEXKICHUS B ONPENEICHHBIX YaCTIX KIETOK
oKa3anach BeCbMa IIeHHOH JIJIsl U3y4YeHHs MTPOIIECCOB
KJIETOYHOH ru0enu U onpeaeeHus: Haubomnee OnTH-

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 142-149

MaJIbHBIX MUIIEHEN AJIS YIIyqIIEHHs IPOTUBOOITYXO-
JIEBOH Tepamuu. ATIONTO3, HEKPONTO3, ayToharus u
MaparnTo3 MOTYT BO3HHMKATh B PE3YJIbTaTe MOBPEXKIe-
HUS MUTOXOHJPUH, JTM30COM WM IHOIUIa3MaTHye-
CKOTO peTuKyinyma. BakHbiM ¢axropoMm ajst oOuiein
3¢ (HEeKTUBHOCTH Tepamnuu SBISETCS OalaHC MEXIy
STUMH Tiporieccamu [14].

Texnonorus T ycnemHo UCIOIB3yeTCA IJIsS
JICUCHHS PA3IMIHBIX ITPEAOITYXO0JIEBbIX 3a00IeBaHU 1
3JI0Ka4€CTBEHHBIX OITyXO0JIEH, BKITIOUasi aKTHHUYECKUI
KepaTo3, JICHKOIJIAKHUIO IIOJIOCTH pTa, 0a3aJbHOKIIe-
TOYHBIH paK KOXH, TPUOOBUAHBIN MHUKO3, OOJIE3Hb
boysna, pak meiku MaTku, pak JErKHX, XOJaHTHO-
LEJUTIONISIPHBII paKk, MEHUHTHOMY, TITHO0JIACTOMY U
npyrue [15-30]. KomOuHHpOoBaHHOE TTPUMCHEHHE
OJIT ¢ qpyruMu METOAAMH JICUEHMS], BKJIFOUAsi XUMHUO-
tepanuto (XT), mydeyto Tepanuto (JIT), ummyHore-
panuio (UT), moxet crars eme 6onee 3¢ GeKTuBHON
CTpaTeruei Je4eHus 3J10KaueCTBeHHBIX HOBOOOPa30-
BaHUI1, KOTOpbIE paHee He MOAABAINCH YCIIEITHOMY
nedyenuto [31].
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REVIEWS

B 0030pe nposenen ananus 3pHeKTHBHOCTH KOM-
ounupoBanHoit /[T ¢ ncronp3oBanuem XT (OUT +
XT) Ui nedeHus: OIMyXOJIEeBbIX U TPEIOITYX0JIEeBhIX
3a0oneBanuii. I3BecTHO, 4TO TpaMIIHOHHBIE XUMHO-
npernaparbl BbI3bIBAIOT MoOOUHbIe 3P dexThl. Pa3pa-
0oTka MeTonoB noBbIeHus 3 dexruBHOCTH X T paka
TaK)Ke ABISETCS aKTyaabHOU mpobmemoit [32]. T
+ XT nokasaina ce0si 3HaYMMON cTparerue yiydiie-
HUSI IPOTUBOOIYX0JIeBOr0 3((ekra, 4To CBA3aHO C
murotokcndeckuMu ADK, koropble BopabaTbIBatoTCs
OC, manpumep, opdupuaom, xmopuHoM €6 (Ceb),
uHpoaHnHOBEIM 3eneHbiM (ICG) u GeHranbckum
PO30BBIM IPH CBETOBOM 00IyueHu [33, 34].

JKcnepuMeHTaJbHbIe HCC1e]0BAHMSA

DT + XT Ha :KUBOTHBIX

Hamre npenpiayiuiee ucciaegoBaHue MpoaeMOH-
ctpuposano, uto ®IT + XT aensercs d¢ddhekTuBHOM
cTparerueil jiedeHusl. Mpl U3y4uaud BO3JEUCTBUE
@OJIT + XT nHa capkomy M-1 y GecriopoJHBIX KpHbIC,
UCToNB3ys pazinndnbie 10361 PC PoTonoHa U KCTIIa-
THHA, a TAaKXKe Pa3IUuHbIe CXeMBbl jJeueHus. CaMbIM
a¢pextuBHbIM OoKazanack OIT + XT, mpu xotopoit
LMCIIATHH BBOJWJICS TBAXIBl — depe3 2 4 TMocie
BBeJicHHs (poTONIOHA M uepe3 1 u 4 cyT mociie Hero
(c obmieit mo3ou 2,5 mr/kr). Y 88,9 % »KHUBOTHBIX
Ha0JII0gaIach MOJHASI PErPeccusi OIyXOJIH, TOPMO-
JKEHHE POCTa OIMyXoiu cocTaBisiio 99,9 %. AT +
XT ¢ uucrutataoM 6osiee 3 (heKTUBHA, YeM KaKasl
MOHOTEpANHs 0 OTAEIBbHOCTH, TOCKOJIBKY IPUBOIUT
K cuHepruaeckoMy 3 QeKTy 1 CHUKaeT TOKCHYHOCTD
LUCIUIaTHHA 32 CYET YMEHBILECHNUS €T0 103bl 03 y1iep-
0a i 3¢ deKTUBHOCTH JieueHus [35].

Hecmotpst Ha TO, 4TO THIIOKCHYECKAs! CPeja OIyXo-
JICBOW TKaHM OTPHUIATENHHO BIHUsIET HA 3Q(PEKTHBHOCTD
@/IT, ona GnaronpusTHA 15l HECKOJIBKHX IPOJICKAPCTB,
aKTHBUPYEMBIX THUMOKcuel. Hanpumep, Tupanazamun
(TPZ) nposiBnsieT BRICOKOCENEKTHBHYIO ITUTOTOKCHY-
HOCTb B OTHOIIEHUU I'MIIOKCHYHBIX PAKOBBIX KJIETOK.
K. Zhang et al. B uccieioBaHUM Ha TOJBIX MBbIIIAX
nokaszanu, yto OAT+XT, aktuBupyemasi TUIIOKCHEM,
orocpenoBanHoil TPZ, MoxeT ObITh IEpCIEKTUBHOM
JUTSI YITYUIIICHHSI IIPOTUBOOITYXOJIEBOM Tepanuu [36].

®apmanesruueckue acnekTsl AT + XT

Cy11ecTBYIOT pa3In4Hble CTPATeriu, OCHOBAaHHBIE
Ha HAHOTEXHOJIOTHSIX, TIOBBITIaoNTHe 3(h(heKTHBHOCTD
XT. W. Park et al. pa3paboranu BeICOKOCTICITH (Y-
HYIO K OTYXOJISIM CHCTEMY J0CTaBKH JIEKapCTBEHHBIX
cpencts, aktuBupyembix ceeroM (H-LTDC), coctos-
nryro u3 XouapoutuHcybdara u DC peodopbuma-a,
COCJIMHEHHBIX KOBaJCHTHBIMHU CBsi3siMH. [lokazaHo,
410 Tpu JazepHoM obmydenun (670 um) H-LTDC,
oboramenHbii gokcopyournmaom (DOX), moxer
reaepupoBath ADK, BEI3BIBaIOmMME AETpagaluio
MOJTMMEPHBIX MUIIEIT, MOAU(MHUIIMPOBAHHBIX KOJIIa-
reHa30i U M3MEHSIEMBIX IO pasMepy, YTO MPUBOIAMT
K BeicBoOOkAeHNI0 DOX s XT, a renepupyemsbie
A®K Takke yHHUTOXKAIOT pakoBble KIIeTKH [37].
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CeroaHst UCTIONB3YIOT HAaHOMATEpHabl ISl pa3-
PadOTKH pa3IMYHbIX MEIULMHCKUX HAHOIIPEIIapaToB,
comepkamux TPZ. Y. Wang et al. co3manu Mmonudu-
nupoBanHbie nentugaoM iRGD HaHouYacTHIIBI IS
oHOBpeMeHHOM nocTtaBku B onyxoib ICG u TPZ.
Pe3ynbraThl 3KCIEPUMEHTOB in Vitro U in vivo oKa3a-
JIM, YTO HAHOYACTHULIBI MOT'YT 3HAYUTEIJILHO YIy4IIUTh
NPOHMKHOBEHHE KakK B omyxolyieBbie 3D-cheponsl,
TaK U B OPTOTOMUYECKHE OITYXOJIN MOJIOYHOH 7KEJE3Bl.
[Tpu 6mmxaem nHppakpacHoM oOmydenun O/ T, omo-
cpenoBanHas ICG, BeI3bIBAIa CHIDKCHHE TTOTPEOTICHUS
KHCJIOpOAa U yCYryoisiia THIIOKCUUECKYIO Cpery
PAKOBBIX KJIETOK, YTO JIOIOJIHUTEIBHO aKTHBHPOBAJIO
IPOTUBOOINYXOJIEBYI0O aKTUBHOCTH COBMECTHO J0-
crapisiemoro TPZ v npuBOIMIO K CUHEPIETHYECKOMY
2 PeKTy YHHUTOKESHHUs KIIeTOK [38].

C. Qian et al. pazpaboTanu MoITUMEpPHYIO Ha-
HoBesukyny (TPZ/AI-NV), xotopas Obina coOpana
n3 MonudunuposanHoro Ce6 nubIoK-comnomumepa
PEG-Poly(Ser-Ce6) u 2-nutpoumunasona (NI) ¢ mo-
JQUIPOBaHHBIM THOI(PHPOM JHOIOK-COTIOIMMEPOM
PEG-Poly(SerS-NI). [lns ny4iero BbICBOOOXKICHHUS
TPZ B pakoBBIX KJIETKax B OCHOBY Oblja BBEICHA
JYBCTBUTENIbHAS K THIIOKCHHU CTPyKTypa NI. Dxc-
IIEPUMEHTBI in Vifro W in vivo I0Ka3ajau, 4TO dTa
HaHOBe3uKysa 3()(HEeKTUBHO MHAYLMPOBAIA aroNTo-
THYECKYIO I'HOeIb KJICTOK U 3HAaYNTEIbHO IOaBIIsIa
poct omyxomu [39].

OpHako OTCYTCTBHE NMPOCTOTO METOJa ONTHMHU-
3allMM COOTHOUIEHUS TEParieBTUUECKUX CPEICTB B
HaHONpenapare MOKeT ocnadmsaTs noreHuuan GAT +
XT. dy1st moCTHXKESHUS ONTHMAITBHOHM 2 (hEeKTUBHOCTH
OJIT + XTY. Ding et al. pazpaboranu HaHOTIpETapat
Ha OCHOBE KyKypOWT[7]ypHia U KOHBIOTUPOBAHHON
THAJIypPOHOBOM KHCIIOTHI, B KoTopoM Ceb n okcanu-
IUIATUH BBEJICHbI HEKOBAJICHTHO B ONTUMHM3UPOBAHHOM
COOTHOILEHUH IOCPEICTBOM IPOCTOr0 KOMILIEKCO-
00pa3oBaHusl «XO35IMH-TOCThY. B HaHOMpenapar Takxe
ObL1 100aBIIeH MHTHOUTOP MUTOXOHAPHAIBLHOTO JbIXa-
HUSI aTOBAKBOH, KOTOPBIN OrpaHUYKBAET NOTpeOIeHe
KHCJIOPOJa COJINAHOM OIYXO0JIbI0, 3KOHOMS KHCIIOPOJ
nia OIT. Kpome Toro, ruaaypoHOBasi KMCJIOTa Ha
MOBEPXHOCTH HaHOIMpernapara Mo3BoJIIeT OCYyIIEecT-
BJISITh aAPECHYIO JOCTaBKY K PaKOBBIM KJIETKaM C
M30BITOYHON dKcIpeccuert perenTopoB CD44. Dta
cynpamoJieKyasipHast HaHomargpopma ¢ ONTHMalb-
HBbIM cooTHOIeHHeM PC 1 XUMHOTEparneBTHYeCKOro
areHTa Npe/CTaBIseT COOOH HOBBIM HHCTPYMEHT IS
QT + XT conmuanHbIX OMyX0JICH U IPEJIaraet cTpare-
THIO KOMIUIEKCOOOpa30BaHUs HA OCHOBE KYKypOuT| 7]
ypuia, TO3BOJISIONIYI0 ONTUMHU3UPOBATh COOTHOIIIE-
HUE TEpPaNeBTUYECKUX areHTOB AJIS MYIBTUMOAAIb-
HbIX HaHonpemnapatos [40].

B niporiecce nieuenus 3710kau€CTBEHHBIX Oy X0
O/IT Hepenko MasIodpPEeKTHBHA H3-32 TUTTOKCHYECKON
Cpe/bl, B KOTOPOH HaxXOJATCS OMyXOJIEBbIE KIETKH, a
qurenbHas XT cHHXKaeT 4yBCTBUTEIBHOCTH OITy-
XOJIEBBIX KJIETOK K XMMHOTEPAleBTUYECKUM IIpe-
naparaM M3-3a HaJIM4usl Ha KJIETOYHBIX MeMOpaHax
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0EIKOB, YCTOMYMBEIX K JIGKAPCTBEHHBIM TIperiapaTam.
Y. Yang et al. mpeacraBuian HaHOMIATHOPMY HA
OCHOBE ME30TOPHUCTOTO AMOKCHAA KPEMHHUS, MO-
KpeITOro nosmaonaMmuaoM (MSN@PDA), ¢ MnO,,
ICG u DOX (0603nauenHbiM kKak DMPIM) nis
o0ecIieueHns TOCIIe0BaTeIbHOTO BHICBOOOKICHUS
Pa3TMYHBIX JIEKAPCTBEHHBIX CPEACTB C IENIBIO YIIyd-
LICHUS JICYCHUS 3J0KAaYECTBEHHBIX omyxoneil. MSN
CHayalla CHHTE3WPOBAIN TEMILIATHBIM METOIO0M,
3ateM DOX 3arpykanu B Me30MOPUCTHIC KaHAJBI
MSN u ¢uxcuposanu nokpeitueM PDA. 3artem ICG
MOIU(UIIMPOBAIN NIyTeM TT-T yKJIaaku Ha PDA, u,
HakoHell, ¢oi MnO, HaKaIIMBaICs Ha OBEPXHOCTH
DOX@MSN@PDA- ICG@MnO,, obecneunsas
OPTOTOHAJIBHYIO 3arPy3Ky U MOCIEI0BATEIbHOC BBI-
CBOOOKICHNE PA3INYHBIX JIEKAPCTBEHHBIX CPEICTB.
DMPIM chavana renepupyet O, B pe3yJibTare peakiuu
MEXKTY MnO2 u HZO2 TIOCJIE ONA/IaHNs B OITyXOJIEBBIE
KJIETKH, 00JIeryasi THIIOKCHYECKYIO CPEY B OIYXOJISIX
u ycunuast dpdext T oT mocnenoBaTelibHO BbI-
ceoboxmaemoro ICG. Ilocme atoro ICG Betyman B
peakuuio ¢ O, B OIyX0NeBOH TKaHU ¢ 00pa3oBaHUEM
A®DK, criocoOCTBYsS BBICBOOOKICHHUIO JIEKAPCTB U3
JIU30COM M MHAKTHUBAIIMHU P-TTIMKOIIPOTEenHa (p-gp) Ha
MeMOpaHax omyxoneBbix kieTok. DOX, 3arpysxeH-
HEIH B KaHaBI MSN, 3amep:KuBacsi IpuMepHO Ha 8
yaco nocJe BeicBoOoxenus [CG, ycunusas a3 dexr
XT. Cuctema mocTaBKHM JIeKapcTB obecrieunBaia
3¢ heKTUBHOE MOCIIEIOBATEIBHOE BHICBOOOKICHHE
n mynsTuMonanbHyo OIT+XT, uro nmo3Bossio no-
JIy9UTh WICANbHBIN TepareBTudeckuii 3P dekt. Tem
CaMBbIM OBLT MPEIJIOKEH MYTh K MOCIIEI0BATCILHOMY
BBICBOOOXKICHHIO JIEKAPCTBEHHBIX CPEACTB IS ITOBBI-
meHust 3Q(GEKTUBHOCTH TepaiK 3JI0KaueCTBEHHBIX
omyxoneit [41].

B uccnemosanmuu Y. Huang et al. ®JIT + XT Taxxke
MPOJIEMOHCTPUPOBAJIa 3HAYUTEIbHBIN MMOTEHIIUAT B
JIledeHny paka. M3sectro, ato Tpuntonun (TPL), mpo-
TUBOOITYX0JIEBOE CPEJICTBO MPHUPOIHOTO IPOUCXOXKIe-
Hus, B codeTannu ¢ Ce6 oOecriedrBaeT MOBBIIICHHBIH
MIPOTUBOOMYX0IEBEIN AP hekT. OMHAKO HAHOUACTHUIIBI
Ut coemectHor nocraBku TPL u Ce6 ewre Oomnblie
roBbIIafoT A hexTuBHOCTE DOT+XT. ABTOPHI CHH-
tesuposanu cononumep mPEG-TK-PBAE c nBoitnoit
YyBCTBUTENBHOCTHIO K pH/ADK, KOTOPHIi cCOepKuT
pH-uyBcTBUTENBHYIO YacTh PBAE 1 uyBcTBUTENBHYIO
k ADK tuokeraneryro (TK) cBsi3b. biaaromaps nporiec-
cy camoc6opku TPL u Ce6 ObLH yCTIETITHO 3arpy>KeHBI
B HanouacTulibl MPEG-TK-PBAE, B nanbpHeiimem
nmeryemblie TPL/Ce6 NP,. Beuio oneneno BBICBOOOXK-
JICHHE JIEKapCTBEHHOT'O CPE/ICTBA, 3aBucsIee oT pH u
A®DK u n3meHenus pasmepa yacTul. bbuid u3y4yeHsl
MOJIaBJICHUE KJICTOYHOU THpoiudepaiuu in vitro u
WHIYKIIHS alonTo3a B KIETOYHOH KYJIbType JIMHUHU
paka nedenu yenoseka HepG2, a Taxke MpoOTHBOOITY-
xonesas 3ppexruBnocts TPL/Ceb NP, in vitro y
MEBITIIeH 0e3 kceHorpaHciianTara H22. Comomumep
mPEG-TK-PBAE 0bu1 CHHTE3UpPOBaH C MOMOIIBIO
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peakuuu npucoenuHeHuss Malkia U yCIeuHo co-
BMecti1 TPL u Ce6 mytem camocOopku. [lpu Bo3-
JIEMCTBUU KUCIBIX 3HaueHU pH U BBICOKUX yPOBHEU
A®K mone3nbIe BemecTBa OBICTPO BHICBOOOKAATUCH
u3 TPL/Ce6 NP,. Ilpumeqarenbno, 4T0 oOunne
A®DK, obpazyrommxcs mpu BEICBOOOk1eHN Ceb 1oy
BO3/ICMCTBHEM JIa3€PHOTO M3ITy4eHUs, erie OoJbIie
YCKOpSAET JAerpajaliio HaHOCUCTEMBI, TEM CaMbIM
yCUIIMBask BBICBOOOKIEHHE JIEKAPCTBEHHOI'O CPEJICTBA,
pearupyouero Ha MUKpOOKpy>KEHHUE OITyXOJIH, 1 TO-
BBIIIIAsl TIPOTUBOOITYX0JIeBYI0 3dexruBHOCTE. TPL/
Ce6 NP, 3HAYUTENBHO yCHIIMBAIM OKHCITUTENbHBIH
crpecc, Bbi3BanHbI O/IT, 1 ycunupanu anonTos, BbI-
3BauHbId TPL, B xetkax HepG2, uro mpuBOanio k
CHHEPTrUYeCKUM MPOTHBOOIMYXOJIEBBIM dPdeKTam in
vitro. bonee TOro, ceMMKpaTHOE BBEICHHME HaHOYa-
ctut] TPL/Ce6 (conepxkaiux 0,3 mr/kr TPL u 4 Mr/kr
Ceb6) B coueTaHny ¢ Ja3epHbIM 00ITy4ECHHEM C JUTMHON
BOJTHBI 650 HM 3(h(heKTHBHO MOAABIIIO POCT OMYyXO-
mn H22y mplieit, 7eMOHCTpUpYs Tpu 3TOM Oolee
HHU3KYI0 CUCTEMHYIO TOKCHUYHOCTb. Takum o0paszom,
ObuTa pazpaboTaHa HaHOCUCTEMa, YYBCTBUTEIbHAS
K MHKPOOKPY>KEHHIO OIYXOJIH, JUIsI COBMECTHOM J10-
craBku TPL u Ce6, neMoHCTpHUpyIOIIasi yCUICHHBIE
cuneprudeckue 3pdexrer GAT + XT mis neyenus
TeIaTOICILTIONSPHON KapIIMHOMEI [42].

Oco0s1it nHTEpec mpeacranmiseT padora F. Ning et
al., B KOTOpO# OKa3aHoO, YTO MOAABIEHHUE ayTodarun
MTOBBIIIIAET YYBCTBUTEIBHOCTh OMYXOJIEBBIX KIETOK
K JIT n XT u yny4maer tepaneBruueckuii a¢pdexr
TIpH JieueHNH orryxoJiel. CoueTanne MHTHONPOBAHUS
ayrodaruu ¢ ®IT + XT moxeT npeactasisiTh coO0H
HOBYIO CTpaTeruro jedeHus paxka. OJHAKO IIHPOKO
M3ydaeMble B HACTOSAIIEEe BpeMs WHTMOUTOPHI ayTo-
¢aruu Hen30eKHO BBI3BIBAIOT Pa3IMUYHbIC TOKCH-
geckue MoOodHbIe d(PPEKTH U3-3a MPUCYIISH UM
(hapMaKoJIOrMYECKOM aKTUBHOCTH. YTOOBI IIPEOIOIETh
3TO OTPaHUYEHHE, B JTAHHOM HCCIECJOBAHHH aBTOPHI
pazpaboTtanu uaeanbHyl0 MHOTO(QYHKIIMOHATIHHYIO
Hanominatpopmy UCNP-Ce6-EPI@mPPA + NIR
(MUCEN). B kaduecTBe KOHTPOJS OBIINA CO3MAHBI
rpynnsl UCNP-EPI@mPPA (MUE), UCNP-EPI@
mPPA + NIR (MUEN), Ce6-EPI@mPPA (MCE),
Ce6-EPI@mPPA + NIR (MCEN) u UCNP-Ce6-EP1@
mPPA (MUCE). Cpennuii pa3mep gactury MUCEN
coctaBui 197 HM, 9TO TIO3BOJISIET OAHOBPEMEHHO JT0-
OuThCst IBOWHON MHKaNCy siuui Ce6 1 anupyOonLuHa.
Tectwl in vitro mokazamu, yto MUCE sddexruBHO
sHjonuTo3upyeTcs Kietkamu 4T1 npu oOnyueHUn
CBETOM OJIMKHET0 MH(PAKPACHOTO Trarna3oHa. TecTsl
in vivo mpoaeMmonctpupoBanu, uto MUCE 3Haun-
TEJILHO MOJABIISIET POCT OMyXOJH. Pe3ynbraTsl UMMY-
HoructoxuMmun mokazanu, uro MUCE sddexruBHO
YBEIMUMBACT IKCIPECCUIO HHTUOUTOPOB ayTodarun
p62 u LC3 B onmyxoneBbix TKaHsX. CHHEPrUYECKUid
a¢dexr narnduposanust ayroparun u GIT ¢ ucrons-
3oBanreM MUCE mponeMoHCTpUpoBai NPEeBOCXOTHOE
nmonaBieHue ormyxonu [43].
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®T + XT 1a060paTOPHBIX KUBOTHBIX

€ NCTOJIb30BAHHEM HAHOTEXHOJIOTHI

OJIT + XT Ha ocHOBe HaHOILIATHOPM SIBISIETCS
MHOTOOOEIIATOIIEH cTparerueit meuenus paka. Llemna-
ctpou (Cela) obnaiaet BbICOKOA(()EKTUBHOW aHTHUTE-
[IaTOMHOM aKTUBHOCTBIO ITPH HU3KOM pacCTBOPUMOCTH
B BOJIE, INIOXOH OMOIOCTYITHOCTH, HEOITyXOJIEBOM BO3-
JEHCTBUHU U TOKCHYECKUX OO0UHBIX dpdexrax. OIT
+ XT c ucnonb3oanuem Cela v MOJTUMEPHBIX MUTIEILT
(PMs), BO37eCTBYIOIIMX Ha T€aTOMYy U pearupyro-
nwx Ha ADOK, MokeT permmTh mpo0iieMy MprUMeHEHHST
Cela u emre OOJBITIC TTOBBICHTE MTPOTHBOOITYXOJIEBYIO
apdexrnBHOCTL. X. XU et al. momy4YeHsl U oXapakre-
PHU30BaHbl MOJU(PHUIIMPOBAHHBIC TIIUIUPPETHHOBOM
KHCJIOTOH KapOOKCHMETHIXUTO3aH-THOKETaIb-PEH
(GCTR) PMs, comepskamue Cela u Ce6 — Cela/Ce6/
GCTR PMs. IIpoBenena orneHka 0€301maCHOCTH, BBI-
cBoboxkieHnst ADK-ayBCTBUTENHLHOTO JIEKAPCTBEHHO-
rO CpeicTBa M BHYTPUKIETOUHOH npoxykunn ADK.
In vitro uccnenoBaHbl aHTUTCNIATOMHBIN YPPEKT U
nornorenue kinetkamMu HepG2 m BEL-7402, a Tak-
xKe (apMakOKMHETHKa, paclpeesieHue B TKaHIX U
nportuBoomyxonesas dpdexruBHocTh Cela/Ce6/GCTR
PMs y mbieli ¢ onyxonbsto H22 in vivo. Tlony4yenst
nosmmmepbl Cela/Ce6/GCTR PMs ¢ HaHOMETPOBBIM
pasMepoM YacTHII, XOPOIIel CIOCOOHOCTBIO 3arpy-
KaTh JICKApCTBEHHBIE CPelcTBa U dPPEKTUBHOCTHIO
HHKancysiuuy. HateneHnplie Ha renaTtoMy 1 4yBCTBH-
tenbHble K ADK GCTR PM, conepxanme Cela u Ce6
npu OAT+XT, npoaeMOHCTpUPOBATIN YITyUILIEHHBII
TepaneBTUYeCcKUi 3()(HeKT npu nepBUYHON Kaplu-
HOME TICYEHH C MEHBIIIEH TOKCUYHOCTHIO, TIPEOI0JIEB
OrpaHu4YeHus MOoHOTepanuu [44].

B uccnenoBanuu Z. Su et al. B kauecTBe Onomap-
Kepa paccmarpuBaics ajgeHo3uHTpudochar (ATD),
AKTMBHOCTb KOTOPOTO B OITyXOJIEBBIX KJIETKaX CHJIbHO
MOBBIIIAETCS, U OBLIU pa3padoTaHbl OPUTHHAIb-
Hele AT®-akruBupyemsie HaHouacTuipl (CDNPs),
KOTOpBIE HEMOCPEACTBEHHO CaMOOPTaHM3YIOTCS U3
OC ommwxHero nHppakpacHoro auarazona (Cy-I)
amudunproro Cd(I) — xkomruiekca (DPA-Cd). Ilo-
clie n30UpaTenbHOTO MPOHUKHOBEHHUS B OITyXOJIEBbIE
KJIETKU TOJIOKUTENBHO 3apskeHHble CDNPs noxu-
JIal0T JIN30COMBI U PaclafaioTcsl B LUTOIMIIa3Me 10J
neicTBrEM BBICOKOH KoHIIeHTparuu AT®. BricBoO0XK-
nennbiil Cy-1 criocoOeH BbipabaThiBaTh CHHIVICHTHBIH
kucaopon ('O,) mia ®AT ¢ obmyuennem 808 HM, a
DPA-Cd MoxeT 0OTHOBPEMEHHO HCIIONB30BATHCS IS
XT. ®T + XT npuBoaUT K YHUUYTOKECHHUIO OITYXOJIH
4T1 y mbieii BALB nocie BHyTpUBEHHONH HHBEKLIUT
CDNPs. Orta HaHowacTua 6e3 HOCUTEIS Mpe/iaraet
HOBy¥IO tutatdopmy st GIT + XT [45].

HanorexHnonoruu siBisitoTcst 3pPEeKTHBHBIM UH-
CTPYMEHTOM Uil YIy4lleHus: (pOTOXUMHOTEpanuu
paka, HO BIIepe/IM eIlle JOJITHUH Iy Th, 1 HEOOXOAUMO pe-
ITUTH e1Ie OOJIBITIE KITFOUEBAIX TPOOIIEM, TPEKIC TeM
MOKHO OyZIeT TOOUTHCS IITMPOKOTO KITMHIYECKOTO TIPH-
MeHeHHs. J1s1 yCIeHOro KIMHNYECKOro BHEIPEHNS,
OCHOBAaHHOI'O Ha HAHOMEAUIMHE, (POTOXUMHOTEpANN
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paxa TpeOyeTtcst 6osiee TECHOE MEKAUCIUIITMHAPHOE
Y MHOTOTIPO(HIIEHOE COTPYIHUYECTBO [46].

Kaunuveckue uccaenopanusg ®IAT + XT

B uccnenosanuu S.R. Wiegell et al. npoeneno
CpaBHEHHE ABYX METOAOB JEUEHUS] aKTUMHUYECKOTO
keparo3a (AK): ®JIT ¢ ucnoas30BaHHEM JTHEBHOTO
ceera (APDT) B monopexume u dPDT B coueTanuu ¢
MECTHBIM IpuMeHeHueM 4 % kpema S-Gropypanuia
(5-FU). B uccnenoBanuu yyacteoBasio 60 maieHToB
¢ AK paznuunoit crenenu tsbxkectu: AK 1 crenenu
nuarHoctupoBaH B 1 278 ouarax, Il crerenn — B 246
ouarax, III crerenn — B 23 ouarax. YacTora moJIHOU
perpeccuu o4aroB MOPaKEHUs B CPOKH HAOIIOICHUS
12 wen mocne ®T + XT (5-FU + dPDT) cocraBuna
87 %, anocie monoreparmu dPDT — 74 % (p<0,0001).
V nanuentos ¢ AK II crenenu nokasarenb MOJHOTO
perpecca omyxonei ypenuauics ¢ 55 % mpu MOHOTe-
parmu dPDT no 79 % nocne 5-FU + dPDT (p<0,0056).
IIpu sTom 75 % manmeHTOB OBLIM aOCOIIOTHO YHO-
BJICTBOPEHBI PE3yAbTaTaMHU JICUCHUS. XOTS MECTHBIC
KOKHBIE PEaKIMu OblIM Oojiee BBIPaXKEHBI MOCIIe
5-FU + dPDT, Hu oauH 13 NanueHToB He MPEKPaTUII
neuenne. MccnenoBanue nokasaio, yto 5-FU + dPDT
a¢dexruBnee, yem MmoHoTepanus dPDT [47].

L.R. Carobeli et al. npencraBunu cucremMaru-
yecKuil 0030p, LENbI0 KOTOPOro CTalo M3y4yeHUe
noctmwkernii B oomactu OJIT + XT Ha pa3znuaHbIx
MCCIIEeIOBATENIbCKUX MOENSIX W MPU KIMHWYECKUX
HCTIBITAHUSIX T10 JICYCHHUIO PaKa MIeHKA MAaTKH. ABTOPBI
ncnoibp3oBay 0a3el ganueix PubMed, WoS, Embase,
Scopus, LILACS u Cochrane u otobpanu 23 opuru-
HaJbHBIC CTATHH, ommyoukoBaHHbIe ¢ 2013 mo 2023 1,
nocesinieHHble kierkaM Hela, mony4yeHHbIM U3 3H-
JIOLIEPBUKAIILHOMW aJICHOKAPIIMHOMBI, 1 KOMOMHAIUSIM
HECKOJIbKUX XMUMHUOTEPANEeBTUUECKUX MPENaparoB.
OT + XT s 1eueHus paka merKd MaTKy rmokaszana
MHOTOO0OEMIAIONINE Pe3yNIbTaThl B JTIOKINHUYECKUX
MOJIETISIX in Vitro W in vivo. ABTOPBI OTMETHIIH, YTO B
MIOCIIC/THAE TOJIbI BCEe OOJIbIIICe BHUMAHUE YIEISIeTCS
KOMOWHAIHAM, BKIIOYAIONINM JOKCOPYOHUIIMH WITH
[UCTIIATHH B KAY€CTBE IIUTOCTATHKOB U TIPOU3BOIHBIC
nopupuHa uian GranounanuHa — B kadectse OC.
Kpome Toro, aBTOpbI NOJUEPKHYIIU, YTO PE3YIHTATHI
OBLIH HAIMPSMYIO CBSI3aHBI C TIOPSIKOM MPUMEHEHHS
nperaparos (X T v OJIT) u THITOM CHCTEMBI TOCTAB-
KU JICKapPCTB, UCIIOIB3YEeMOH NJIsi MHANBUIYATHFHOTO
WJIH OJTHOBPEMEHHOTO BBEJICHHSI 00OUX TPEapaToB B
pamkax OT + XT [48].

Xots XT aBnsiercs craHaapTHo# Tepanveit [ mnHum
IpH HeomnepabenbHON BHETIEYeHOUHOM XOJTaHTHOKap-
nuHoMme (HBXK), pesynbrarel ee jgedeHns SBISIOTCA
HEYIOBJIETBOPUTEIbHBIMU. B mocneanue roasl BHU-
MaHHe CIeNHaJINCTOB ITPUBIIEK METOJ MECTHOM adsi-
nnoHHoU Tepanuu npu HBXK, npu koTopoM jieueHue
B OYare MmopakeHUsi MPOBOAUTCS YPECKOKHBIM HITH
snpockonnmyeckuM gocrynom. AT moxer obecre-
YUTh JOKAJIHHBIA KOHTPOIb, TAKIKE MOKHO OXKHU/IATh
cuneprudeckoro dpdexra GIT + XT [49]. Y. Yuetal.
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OB30PbI

ObUI IPOBEJEH CUCTEMAaTHUYECKUN 0030p Il OLIEHKU
6ezomacHocty 1 dpdextuBHOCTH DT + XT y maru-
entoB ¢ HBXK. Ilonck mpoBoamicst B 6a3ax MaHHBIX
PubMed, Cochrane Library, Embase u WoS 3a Bce
BpeMs 110 utonist 2022 1., BKIIOUEHBI HCCIICAOBAHMUS, B
koTtopbix cpaBHuBaUCh QT + XT u camocTosTeb-
sbie OIIT u XT npu nBXK. Mertaananus nokasas, 4To
OJIT + XT okazbiBayu jy4iee Aeicteue, yeM X T wim
OIT: AT + XT 1o cpaBHEHHUIO € CAMOCTOSATENBHON
XT — OP: 0,69, p=0,02; ®AT B coueranuu ¢ XT no
cpaBHeHHIO ¢ camocTosTtensHor O[T — OP: 0,36,
p<0,01. Yacrora xonaHrura, abCIECCOB U pEaKInit
¢dorouysctBuTensHOcTH ipu GJIT + XT Oblia como-
crauMa ¢ XT u ¢ ®AT B monopexxumax (p>0,05).
bein cpenan BeiBOX, uto OIT + XT ynyumiaer BbI-
KuBaeMocTh manueHToB ¢ HBXK 6e3 yBennuenus
yuciia mo0ouHbx dpdextos. [Torenuuansao GAT +
XT MOXeT cTaTb CTaHJapTHOH Tepanuen Mpu JeUeHun
BXK [50].

3akiouenue

B 00630pe 0606menst pesynbratel OAT + XT 3a
rocienaue rogpl. Takas KOMOMHHPOBAHHAS TEPATTHS
Mo3BoIIsieT T0OUThes JTyuiiero agdekra. C momomipo
ONT + XT MOKHO CHU3UTB 103y LIUTOCTATUKOB, Tpe-
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V.A. Belyavskaya', N.V. Cherdyntseva??, N.V. Litviakov?, A.A. Ponomaryova?,
E.V. Udut*

'State Research Center of Virology and Biotechnology “Vector”, Rospotrebnadzor

Koltsovo, Novosibirsk, 630559, Russia

2Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

3National Research Tomsk State University

36, Lenina St., Tomsk, 634050, Russia

“Siberian State Medical University of the Ministry of Health of Russia

2, Moskovsky trakt, Tomsk, 634050, Russia

Abstract

This review focuses on the role of probiotics as alternative prevention and treatment of cancer. In this regard,
we discuss the alternative cancer biotherapeutic drugs including live or dead probiotics and their metabolites,
such as short chain fatty acids, inhibitory compounds of protein, polysaccharide, nucleic acid and ferrichrome
in vitro, in vivo and clinical studies. We also summarize the available data on the relationship between the
development of cervical, breast and colorectal cancers, and microbiome, as well as data about the potential of
probiotics as an alternative approach to cancer prevention and treatment. Material and Methods. A literature
search was conducted using the Pubmed and eLibrary databases. Of 140 publications, the review included
57 studies. Results. The microbiome plays a crucial role in maintaining cellular and genetic stability within
the body. It acts as a defense mechanism against infectious agents and various pathological processes in-
cluding, cancers. The microbiome employs several strategies to neutralize carcinogenic agents. Preliminary
clinical trials have yielded promising results, suggesting that probiotics may contribute to cancer prevention
and enhance both the safety and efficacy of cancer treatment. However, further research is needed to con-
firm this suggestion. Current anticancer drugs often have significant drawbacks, including negative impact
on patients’ quality of life, development of drug resistance, and high cost. Conclusion. The effectiveness of
probiotic therapies appears to be influenced by several factors, such as the specific bacterial or fungal strain
used, the dosage administered, and the duration of treatment. The review emphasizes the need for further
rigorous clinical trials to validate the significant role of probiotics in cancer prevention and treatment. While
existing research indicates promising results from probiotic treatments primarily in controlled settings, more
extensive studies are required to assess both short-and long-term effects and establish standardized meth-
odologies. This will help minimize potential side effects and find the way for the safe and effective application
of probiotics as a medical intervention.

Key words: microbiome, probiotics, breast and colon cancer, gynecological cancers, cancer prevention
and treatment.
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NMPOBUOTUKU MPOTUB NATOIEHHbIX BAKTEPUU U PAKA
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AHHOTauus

BeeaeHune. O630p hokycrpyeTca Ha ponu NPOBUOTUKOB B KaYeCTBE anbTepHaTMBHLIX areHTOB Ans npo-
rnakTukM 1 neveHns paka. B cBAsn ¢ aTum B HacTosiLwem o63ope Mbl 06Cyxaaem ansTepHaTvBHblEe G10-
TepaneBTMYeCcK/Me npenapatbl A NeYeHns paka, KoTopble NPUMEHSIOTCA B NabopaTopHbIX YCNOBUSX, in
VIVO 1 KINMHUYECKNX MCCrefoBaHnsX. OTU npenapatbl BKIAYAT XWBbIE UM MepTBble NPOBUOTUKN U 1X
MeTabonuTbl, B 4aCTHOCTM, KOPOTKOLIENOYEYHbIE XMPHbIE KUCMOTLI, MHIMbupyowmne coefuHeHus 6enka,
nonucaxapuabl, HyKrnenHoBble KMCNOThl U deppuxpom. B ob3ope npeactasneHsbl MMeLWmMecs faHHbIe O
B3aVMOCBS3 MUKPOOMOMaA C pasBUTMEM paka LUENKMN MaTKu, paka MOIOYHON Xemnesbl U KONOPeKTanbHOro
paka, a Takke AaHHble O NPUMEHEHUM NPOBMOTMKOB ANs NPOMUNAKTUKN 1 NedeHns paka. Matepuan n me-
ToAabl. Hamu 6bin NpoBeaAeH aHanvM3 COBPEMEHHOW NMTepaTypbl C MCnonb3oBaHneM 6a3 AaHHbIX Pubmed 1
eLibrary. 3 140 ctaTern Ha aTy Temy B 0630p GbInn Bkto4eHO 57. Pe3ynbTaTthbl. [TokasaHo, 4To MUKpOGuom
UrpaeT BaXKHyI0 posb B NOAAEPXKAHWUMN KNETOYHON N FeHETUYECKON CTabunbHOCTN B opraHuame. Mukpobriom
[enCTBYET KaK 3aLUUTHbIN 6apbep OT MHEKLMOHHbLIX areHTOB 1 MPWU PasBUTUKN Pas3nnUYHbIX NATONOrMYeCcKnX
npoLieccos, Bktoyas pak. MMKpobrmom ncnonb3yeT HECKONBbKO CTpaTernin Ans HenTpanusawumm KaHLeporeHHbIX
BelllecTB. [1pegBapuTenbHbIE KIMMHUYECKUE UCNBbITaHUSA MoKa3anu, YTo NPoBbUoTukM MoryT BbiTe MCNOMbL30-
BaHbl 4N NPOMUNaKTUKM paka v MOryT BNMATb Ha 3PEKTUBHOCTL NPOTUBOONYXoneBon Tepanun. OgHako
ONs NoATBEPXAEHUSA OAHHOMO NPeanonoXeHns HeobxoamMbl AanbHenwmne nccnenosaHns. CoBpemMeHHble
NPOTMBOOMYXONEBbIE NpenapaThl YaCcTO UMEIDT CYLLECTBEHHbIE HEAOCTATKW, BKINOYAa HeraTuBHOE BNUSHME
Ha Ka4eCTBO XXW3HWU NALMEHTOB, Pa3BUTNE NEKapPCTBEHHOW YCTONYMBOCTU 1 BbICOKYHO CTOMMOCTL. 3aKmntoye-
Hue. Ha aphekTNBHOCTL NPOBMOTUYECKON TepanMmn BUSAIOT HECKOMNbKO (DaKTOPOB, TaKUX Kak KOHKPETHbIN
NCNonb3yemblii LUTaMM H6akTepui nm rpnbkos, NprMeHsiemast 403MPOBKa, NPOAOIKUTENBHOCTL NeveHns. B
HacTosiLeM 0630pe AenaeTcs BbIBOA 0 HEOOXOAMMOCTU AarnbHENLLNX KITMHUYECKUX UCTIbITAHUIA 4518 NOATBEPX-
OEeHUs BaXXHOW poru npobroTMKOB Anst NpodunakTuki 1 nevexHus paka. Heobxognmel 6onee maclitabHole
nccnenoBaHUA ANst OLEHKM Kak KpaTKOCPOUHbIX, Tak U ONTOCPOYHbIX 3hdeKkToB NpobrnoTukos, paspaboTka
CTaHAapTU3MPOBaHHbIX METOAMK. [TpUMEHeHne Takmx NoAXoA0B NO3BOMUT CHU3UTL BEPOATHOCTb BO3HUKHO-
BeHUSA No6oYHbIX 3hPeKToB 1 HanTK cnocob GesonacHoro 1 3aPEEKTUBHOIO NPUMEHEHNSI NPOBUOTUKOB B
KIMHUYECKOWN NpaKTUKe.

KnioueBble cnoBa: MMKPO6VIOM, I'IpOSMOTMKVI, pakK MOJIOYHOM Xene3sbl, KOﬂOpeKTa.ﬂbelﬁ pak,
FMHEeKONOrn4yecKkum pak, npoqmnak'mxa U nevyeHue paka.

Introduction

Cancer remains one of the major causes of death
worldwide. There is currently no definite cure for
cancer. Despite recent advances in the development of
anticancer chemotherapy drugs, as well as molecular
targeted drugs, their efficiency does not exceed 50 %,
therefore it is necessary to find other approaches to
improve cancer treatment. Anti-cancer drugs affect
the quality of life or promote drug resistance and are
expensive enough for widespread use. Therefore,
scientists are looking into clinical management of the
cancer with high efficiency Multiple clinical strategies
including chemotherapy, radiotherapy, and immuno-
therapy are introduced in practice to manage breast,
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colon and gynecological cancers. Besides the protec-
tive roles of conventional remedial approaches, and
non-reversible and deteriorative impacts like healthy
cell damage, organ failure, etc., the world scientific
community is in a continuous struggle to find some
alternative biocompatible and comparatively safe so-
lutions. Among novel treatment modalities of breast
cancer as well as other cancer management/treatment
options, the role of probiotics has become immensely
important [1].

It is well known that the gut microbiota changes
or dysbiosis have an essential impact on the initiation
and promotion of chronic inflammatory pathways and
also have a profound different genetic and epigenetic
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alterations leading to dysplasia, clonal expansion, and
malignant transformation [2].

Probiotics are living microorganism community
that exert potential pathogenic or protective effects,
including modulating inflammatory condition and im-
mune responses, affecting HR-HPV oncogene expres-
sion and oncoprotein production, regulating oxidative
stress and deoxyribonucleic acid (DNA) damage, and
inducing metabolic rewiring [3].

Colorectal cancer and probiotics therapy

Colorectal cancer (CRC) is a leading cause of hu-
man mortality worldwide. As conventional anticancer
therapy not always being effective, there is growing
interest in innovative “drug-free” cancer treatments
or interventions that improve the efficacy of estab-
lished therapy. CRC is associated with microbiome
alterations, a process known as dysbiosis that involves
depletion and/or enrichment of particular gut bacterial
species and their metabolic functions. Supplementing
patient treatment with traditional probiotics (with or
without prebiotics), next-generation probiotics (NGP),
or postbiotics represents a potentially effective and
accessible complementary anticancer strategy by re-
storing gut microbiota composition and/or by signaling
to the host.

In this capacity, restoration of the gut microbiota
in cancer patients can stabilize and enhance intestinal
barrier function, as well as promote anticarcinogenic,
anti-inflammatory, antimutagenic or other important
biochemical pathways showing high specificity to-
wards tumor cells. Potential benefits of traditional
probiotics, NGP, and postbiotics include modulating
gut microbiota composition and function, as well as
the host inflammatory response. Their application in
CRC prevention is highlighted in this review, where
we consider supportive in vitro, animal, and clinical
studies. Based on emerging research, NGP and post-
biotics hold promise in establishing innovative treat-
ments for CRC by conferring physiological functions
via the production of dominant natural products and
metabolites that provide new host-microbiota signals
to combat CRC. Although favorable results have been
reported, further investigations focusing on strain and
dose specificity are required to ensure the efficacy and
safety of traditional probiotics, NGP, and postbiotics
in CRC prevention and treatment [4].

The gut microbiome has an impact on cancer im-
mune surveillance and immunotherapy. Recent studies
have shown categorical differences between immuno-
therapy-sensitive and immunotherapy-resistant cancer
patient cohorts. Although probiotics are traditionally
being supplemented to promote treatments or sustain
therapeutic benefits, the FDA has not approved any for
use with immunotherapy. The first step in developing
probiotics for immunotherapy is identifying helpful
or harmful bacteria down to the strain level. The gut
microbiome’s heterogeneity before and during treat-
ment is also being investigated to determine microbial
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strains that are important for immunotherapy. More-
over, dietary fiber intake, prebiotic supplementation
and fecal microbiota transplantation (FMT) were
found to enhance intratumoral CD8+ T cell to T-reg
ratio in the clinics. The possibility of probiotic im-
munotherapy as a “living adjuvant” to CAR treatment
and checkpoint blockade resistance is actively being
investigated [5].

Probiotics change the microbial flora by implant-
ing or colonizing some parts of the host’s body with a
fragment of DT A, which have a beneficial effect on his
health [6]. Probiotic bacteria have been shown to mani-
fest antitumor activity throw nonspecific physiological
defense and by the initiation the immune response.
This review gives the evidence generated in the in vitro
and animal models that have explored how probiotics
act against cancer development, paying specific atten-
tion to the immunomodulatory mechanisms.

Probiotics are defined as living microorganisms
that, when administered in adequate quantities, ben-
efit the health of the host. In the review of Sandra A
Dos Reis et al. [7], the authors discussed the potential
mechanisms of action of probiotics in the prevention
of colorectal cancer, in the treatment of precancer-
ous diseases (dysbiosis, adenomas, predisposition to
polyposis, etc.)] [7]. In this regard, the composition
of the intestinal microbiota is considered as an im-
portant risk factor for the development of colorectal
cancer and precancerous diseases, and probiotics are
able to positively modulate the composition of this
microbiota. Studies have shown that regular use of
probiotics can prevent the development of colorectal
cancer. In this regard, in vitro and experimental studies
suggest some potential mechanisms responsible for
this anticancer effect. The mechanisms are as follows:
modulation of the intestinal microbiota composition;
changes in the metabolic activity of the microbiota;
binding and degradation of carcinogenic compounds
in the intestinal lumen; production of compounds
with anticarcinogenic activity; immunomodulation,
improvement of the intestinal barrier, changes in the
physiology of the host; inhibition of cell proliferation
and induction of apoptosis in cancerous and function-
ally damaged precancerous cells.

Microbiota modulation by probiotics can be consid-
ered as a part of a therapeutic regimen for patients with
CRC. The interaction between diet, microbiota and
host in maintaining homeostasis is an important fac-
tor in therapeutic strategies for CRC, and microbiome
analysis is a critical component in understanding how
these complex interactions affect the development and
progression of carcinogenesis.

Probiotics in the inhibition and treatment

of cervical cancer

Probiotics are widely used in the treatment of intes-
tinal diseases, but the effect of probiotics on the health
of the female reproductive tract is still controversial.
Lactobacillus is the most common microorganism in
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the vagina associated with the vaginal mucosal barrier.
Lactobacilli adhere to the vaginal epithelium and can
competitively resist pathogen colonization [§].

We review the progress of research on probiotics
represented by Lactobacillus in gynecological dis-
eases such as human papillomavirus (HPV) infection,
bacterial vaginosis (BV) and genitourinary syndrome
of menopause (GSM) to provide a basis for further
identifying the role of probiotics in the treatment of
gynecological diseases and women health.

The microbiota in the female genital tract is an
intricate assembly of diverse aerobic, anaerobic,
and microaerophilic microorganisms, which share
the space within the reproductive tract and engage
in complex interactions. Microbiome dysbiosis
may disrupt the symbiotic relationship between the
host and microorganisms and play a pivotal role in
the pathogenesis of various diseases, including its
involvement in the establishment of human papil-
lomavirus (HPV)-associated cervical cancer (CC).
Interventions to restore microbiota homeostasis (e.g.,
probiotics) and bacterial-vector HPV therapeutic vac-
cines have been reported to be potentially effective in
clearing HPV infection and ameliorating cytological
abnormalities. In this review, we place emphasis on
elucidating the alterations within the cervical-vaginal
microbiota as well as the intratumoral microbiota in
the context of high-risk HPV (HR-HPV) infection and
its subsequent progression to cervical intraepithelial
neoplasia/CC [3]. Furthermore, we pay attention to
the mechanisms by which these microbial communi-
ties exert potential pathogenic or protective effects,
including modulating genital inflammation and im-
mune responses, affecting HR-HPV oncogene expres-
sion and oncoprotein production, regulating oxidative
stress and deoxyribonucleic acid (DNA) damage, and
inducing metabolic rewiring. Lastly, we summarize
the latest evidence in human trials regarding the ef-
ficacy of probiotics, prebiotics and probiotic-vector
HPYV therapeutic vaccines. This review aims to foster
a deeper understanding of the role of the microbiota
in HR-HPV infection-related cervix cancer develop-
ment, and further provide a theoretical basis for the
development of preventive and therapeutic strategies
based on microbial modulation [9].

Various prebiotics, probiotics, and other non-
medical medications have been reported to display
therapeutic effects in cervical disorders. Numerous
studies have reported an association between human
papillomavirus infection and subsequent cervical dys-
plasia, as well as declines in Lactobacillus species. A
continuum of microbiota composition is observed from
the vagina to the upper parts of the FGT, but there is
no evidence to suggest that manipulation of the vaginal
microbiota can help change the composition of other
compartments of the FGT [8].

Therefore, recommending probiotics, prebiotics, or
other over-the-counter supplements for gynecologic
cancer prevention requires larger, well-designed stud-
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ies [8]. Probiotics are products containing a sufficient
number of living microorganisms that change the mi-
crobial flora by implanting or colonizing some parts of
the host’s body with a fragment of DT A, which have
a beneficial effect on his health [6].

Lactobacilli have been proposed as vaginal probiot-
ics due to their properties, such as acidification of the
vaginal environment, participation in the stabilization
of the vaginal bacterial flora, the ability to adhere to
vaginal epithelial cells and disease prevention. Several
reports have shown that probiotic bacteria such as
Lactobacillus casei Lactobacillus plantarum, Lactoba-
cillus rhamnosus GG and Lactobacillus acidophilus,
exert their antitumor effect by activating NK cells and
maturing dendritic cells [ 10]. Various mechanisms by
which lactic acid bacteria exhibit anticancer activity
include [11]: the production of antitumor metabolites
(such as short-chain fatty acids, lactic acid and bacte-
riocins); regulation of cell differentiation, inhibition
of cancer cell migration and regulation of the immune
system.

Moreover, the cell-free supernatants of lactic acid
bacteria contain secretory compounds, such as bacte-
riocins, which are biologically active proteins and are
known as antimicrobial peptides that disrupt cell wall
synthesis and ultimately cause cell death. In addition,
exopolysaccharides produced by heat-treated bacteria
can inhibit cancer cells, significantly inhibiting the
growth of pathogenic bacteria [12].

Lactobacillus is the most common microorganism
in the vagina associated with the vaginal mucosal
barrier. Lactobacilli adhere to the vaginal epithelium
and can competitively resist pathogen colonization.
Factors produced by lactobacilli, such as bacteriocin
and hydrogen peroxide (H,0,), can inhibit the growth
of pathogens and maintain a low pH level in the vagina.
Probiotics play an important role in maintaining the
stability of the vaginal microenvironment, enhancing
immune defenses and blocking the progression of
cervical cancer [8].

Currently, there are some investigations on probiotic
effect against HPV associated cervix cancer. The effect
of prebiotics on HPV clearance was investigated in
four recent studies, three of which showed an increased
rate of clearance of HPV infection following treatment.
Five studies investigated the rates of cytological
and colposcopic clearance of abnormalities, and all
showed positive results following prebiotic treatment.
In the study of Di Pierro and colleagues, none of the
35 participants had an L crispatus-dominant vaginal
microbiota at baseline, but after 3 months of treatment
with the L crispatus M247 probiotic, 33 (94 %) of 35
participants had switched to a L crispatus-dominant
vaginal microbiota, as shown using [llumina MiSeq.
Of the five studies investigating probiotics in cervical
disease, only one showed increased rates of HPV clear-
ance following treatment with L. rhamnosus, and four
reported increased rates of clearance of cytological
abnormalities. The duration of administration ranged
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Table 1/Tabnuua 1
Antitumor effects of probiotic lactobacilli (conventional probiotics and lactobacilli)

MpoTuBoonyxonesble adchekTbl NnpobuoTukos lactobacilli (koHBeHUMOHaNbHLIE NpobuoTukK U lactobacilli)

. Bacteria/ Reference/
Effects/3ddexrs Mechanisms/MexaHu3MbI
bakrepust Ccblika
Inducing apoptosis and inhi-  Increasing expression of Caspase-3 and decreasing expression of
biting oncogenic signaling/ Bcl-2, the prevention of colorectal cancer/
Wunykuus arnonrosa u VBesmueHre 3KCIPEeCcCHy Kacnasbl-3 U CHIKEHHE SKCIIPEecCHr Oelika Lactobacillus delbrueckii [7]
WHTHOHIMST OHKOTEHHBIX  Bcl-2, npezckasanne 3 (eKTHBHOCTH Teparny Py KOJIOPEKTaIbHOM
CHTHAJIOB paxe.
Upregulating the expression of apoptotic genes BAX, BAD,
Inducing apoptosis and inhi- Caspase-3, Caspase-8 and Caspase-9 and downregulating the expres-
biting oncogenic signaling/ sion of the BCI-2 gene. Anticancer pqtentlal against cervix cancer Lactobacillus casei SR1,
Mupyknus anonrosa u (HeLa) cell line/ SR2. paracasei SR4 [24]
MHTUOUIINS OHKOT€HHBIX Up-peryisiys 5KCIPECCUH aroNTOTUYECKUX TeHOB BAX, BAD, P
CHTHAJIOB Kacrasa-3, kacrasa-8, kacrasa-9. Down-peryssiust SKCIpecCHn reHa
BCL-2
I i tosi . . .
ndl.lcmg apoptosis and Downregulating cell-cycle related genes and regulating human papil-  Lactobacillus jensenii (su-
arresting cancer cell cycle/ . L .
lomavirus oncogenes. Inhibitory effect on cervical cancer cells/ pernatants)/
Munykuus aronrosa u R R .. [25]
Down-peryJisius reHOB-peryIsiTOpOB KJIETOYHOTO [IUKJIA U Lactobacillus jensenii (cy-
OCTaHOBKA LMKJIA OIyXOJIe-
PEeryinpoBaHHe OHKOI'€HOB BHPYCa MAIlMIUIOMBI Y€JI0BEKA [epPHATaHT)
BBIX KJIETOK
Inducing apoptosis and Lactobacillus plantarum BF-
inhibiting proliferation/  Enhancing Natural Killer cells activity and dendritic cells maturation/ LP284 (heat-killed)/
Wuaykuus anonro3a u YeuneHne akTHBHOCTH €CTECTBEHHBIX KIETOK-KHILIEPOB H Lactobacillus plantarum BF- [26]
MHrUOMpOBaHKE TponHpe- CO3pEBaHMUs JICHAPUTHBIX KIETOK LP284 (yHUUTOXAETCs IpU
parmu HarpeBaHum)
Inducing apoptosis and
reducing cancer cells pro-
liferation/ Suppressing activity of Nuclear Factor-kB (NF- kB)/ Pediococcus pentosaceus
[27]
Mupykuus anonrosa u Cynpeccopras aktuBHOCTs NF-kB GS4
MHrUOUpoBaHue mpoaude-
parmu
Stimulating Natural Killer cells activation and dendritic cells matura-
Activating immune system/ tion (Anticancer effects of the microbiome and its products)/
AKTHBAIHS HMMYHHO CTuMyIpOBaHHE aKTUBAINH €CTECTBEHHBIX KICTOK-KIILIEpoB U Lactobacillus rhamnosus GG [10]
CHCTEMBI co3peBaHmst AeHAPUTHBIX KieTok ([IpotrBoomyxoneBsie a(heKTs
MHKPOOHOMA U €ro IPOIyKTOB)
Lactobacillus casei Pa-
Enhances antigen-specific IgA secretion. Inducing Interleukin (IL)-12 racaset mccis49 (F)rally
S . . administered heat-killed)/
Activating immune system/ and follicular helper T cells secretion/ . ;
o Lactobacillus casei
AKTHBAIMs UMMYHHOMI VYeunuBaeT CeKpernio aHTHICHCIICU(PUISCKOr0 HMMYHHOIIIOOYITH- . [28]
. Paracasei MCC1849 (npu
CHUCTEMBI Ha A (IgA). Ctumynupyet cexpennto uaTepieiikuna 12 (IL-12) u
[epOpaIbHOM [IpHeMe
(boMKYISPHBIX XelepHbIX T-KieTok
YHHYTOXKACTCS IIPU
HarpeBaHHN)
Modulating immune Decreasing the production of TNF-a and increasing the IL-10 produc- Exopolysaccharides (EPSs)
system/ tion cervical tumor cells (HeLa)/ of Lactobacillus gasseri/ [29]
MoymiupoBaHHEe UMMYHHOM CHwxenne Boipa0boTku TNF-o 1 yBenuuenue BeipaboTku IL-10 Orzononucaxapuowvt (EPSs)
CHCTEMBI OITyXOJICBBIMH KJIeTKaMu meliku Matku (HeLa) Lactobacillus gasseri
Inhibiting cancer cells
igrati lati ion of E-cadheri
migration/ Upregulating expression of E-cadherin/ Lactobacillus delbrueckii [30]

Murubnposanue Murpaun
OITyXOJIEBBIX KJIETOK

Inhibiting proliferation and
migration of cancer cells/
WHrubuposanue mpo-
nudepayui 1 MUTPALuK
OITyXOJICBBIX KIIETOK

154

Up-perynsauus sxcnpeccun E-kajnxepuna

Activating Phosphatase and tensin homolog (P7EN) and inhibiting
AKT pathways/
AxruBarms romosnora gocdorassl u Tensu (PTEN) n nHruOupoBanue
AKT curnambHOro myTu

Pseudomonas aeruginosa
mannose-sensitive hemag-
glutinin (PAMSHA)/
I'emarrmoTHHUH,
YyBCTBUTENIbHbBIH K MAHHO3€
Pseudomonas aeruginosa
(PAMSHA)

[31]
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Antimicrobial effect on
carcinogenic bacteria
Salmonella Typhimurium
and Enterohaemorrhagic
Escherichia coli/
AHTHMUKPOOHEIH d(dexT
B OTHOIICHUH KaHI[EPOTECH-
HbIX Oaktepuii Salmonella
Typhimurium v Entero-
haemorrhagic Escherichia
coli

(CLAs)

Modulating immune
system/
MopynupoBanue UMMYHHOH
CHCTEMBI

tion/

Inhibiting oncogenic signa-
ling. Antiviral activity/
MHrubuposaHne OHKOreH-
HBIX CHTHAJIOB. AHTUBHUPYC-
Hasi aKTHBHOCTb.

Inhibit cervical cancer
cell migration in vitro and
reduce tumor burden/
WHrubupoBaHue MUTPAIIHT
OITYXOJIEBBIX KJIETOK MPH
paKe IMENKH MATKH U PEIyK-
LIUS1 OIYXOJIEBOH MacChl

Cytotoxicity effects on
cancer cells/
urorokcuveckue et
Ha OITYXOJICBBIC KJICTKH

Note: created by the authors.

HpHMeanue: TabNMIa COCTaBICHa aBTOpaMH.

from 3 to 12 months or, in one study, until the high-risk
HPV DNA test yielded negative results. One of the five
studies reported the use of a placebo agent. The size
of the study cohorts ranged from 35 to 160 women.
It were unable to identify any studies investigating
the use of prebiotics or probiotics for the prevention
of endometrial, epithelial ovarian, vulval, or vaginal
malignancy [8].

Lactobacilli have been considered as vaginal
probiotics due to their properties, such as acidifica-
tion of the vaginal environment, participation in the
stabilization of the vaginal bacterial flora, the ability
to adhere to vaginal epithelial cells and disease pre-
vention [10, 11].

Moreover, the cell-free supernatants of lactic acid
bacteria contain secretory compounds such as bacte-
riocins, which are known as antimicrobial peptides
that disrupt cell wall synthesis and ultimately cause
cell death. In addition, exopolysaccharides produced
by heat-treated bacteria can inhibit cancer cells, sig-
nificantly inhibiting the growth of pathogenic bacteria
[13].

Engineering bacteria for the treatment

of cervical cancer

Currently, there is convincing evidence confirming
the interest in the use of lactic acid bacteria (ICD),

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 150-163

Increasing the production of conjugated linoleic acids (CLAs)/
YBenuueHue IpOAyKIHU KOHBIOTHPOBAHHBIX JINHOIEBBIX KUCIOT

Decreasing the production of TNF-a and increasing the IL-10 produc-

Cuwxkenne npoaykuuu TNF-o n yBenmuenue npogykuuu 1L-10

Suppressing £6 and E7 oncogene expression/
IonaBienne sxcrpeccun OHKOreHOB £6 u E7

Upregulation of E-cadherin/
Up-perymsinus E-kaaxepuna

End of Table 1/OkoH4yaHue Tabnuubl 1

Lactobacillus casei ATCC

334 (LC-WT) (32]

Lactobacillus gasseri (an-
aerobe)/
Lactobacillus gasseri (anas-
poObI)

[29]

Bifidobacterium adolescentis

SPM1005-A [33]

Lactobacilli spp (in vitro) [30]

Lactobacillus plantarum
(postbiotic metabolites)/
Lactobacillus plantarum [34]
(mocrbuornyeckue MeTabo-
JIATBI)

in particular, strains of lactococci and lactobacilli, as
well as bifidobacteria, for the development of new
living vectors for the purposes of protecting human
and animal health. ICD is a gram-positive bacteria
that has been used for thousands of years to produce
fermented foods. In addition, numerous studies have
shown that genetically modified lactic acid bacteria
and bifidobacteria can induce a systemic and mucosal
immune response against certain antigens when ad-
ministered through the mucous membrane. Therefore,
they are good candidates for developing new strate-
gies for delivery through the mucous membrane and
are an attractive alternative to vaccines based on at-
tenuated pathogenic bacteria, the use of which poses
a health risk. The development of molecular biology,
obtaining genome-wide sequences of many bacteria-
representatives of the microbiota (bacterial genome
sequences) and the development of new methods of
genetic modification of bacteria and mammalian cells
have expanded the possibilities of using bacteria to
treat cancer [ 14]. Genetically engineered bacteria have
demonstrated good potential for the diagnosis and
treatment of a wide range of diseases. The researchers
plan that the engineered bacteria will be cost-effective,
minimally invasive, safe and more effective than
conventional treatments [15]. In a study by Zitvogel
et al. [10], engineered bacteria were able to enhance
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Table 2/Tabnuua 2
Antitumor effects of probiotic bacteria of the transient microflora (Bacillus spp)

MpoTtuBoonyxonesbie 3¢h¢ekTbl NPOOMOTUYECKUX DaKTepuit TpaH3uTopHou Mukpodnopsl (Bacillus spp)

Bacteria/commercial foreign drugs/

. Reference/
Effects/D¢ddexrsr Mechanisms/MexaHn3MbI Bakrepusi, kommepueckne 3apyOekHbIe Cobiika
npenaparsl
Increased interferon production, Domuvar (BioPronizgllgsglailf;;{ ); Enterogermina
Immunomodulatory and antimicrobial mitogenic T cell proliferation, (Flogra Bal:nc'ei USyA’)' g
properties. Growth inhibition of the and mitogen-induced lymphokine Lactopure (Pharmed Me dica;e In di;)' Lactospore
chancellor-associated strain of Helico- ~ production in ex vivo and in vivo op . ? ’ P
bacter pylori/ models/ (Sabinsa Corp., USA); Neolactoflorene (Newpharma
S.rl, Italy);
O0naiaeT IMMYHOMO/IYJIHPYFOIIMHU TloBblieHHast BhIpabOTKa S ? B [35,36]
1 QaHTUMHKPOOHBIMH CBOMCTBAaMHU. uHTEp(EpOHa, MUTOTCHHAS Sl.}zte;l‘e?);If)?dar;zde?B]?;(}))treochr;:;.S, UASAIBI/E;;I/IIZ; y
ITonasnenune pocra mramma Helico- nponudeparys T-KIeToK 1 3HLTC umlfe MI/II-}I/a (Ilf‘lora-Bal fnce CII)_HA)' HaKTOl‘;
bacter pylori, acCOLMUPOBAHHOTO C MH/Ly[IUPOBAaHHAS! MUTOICHOM POTCPMHE 0 ’ wp
paKom BEIPABOTKA TM(OKIHOB B MOETAX (Pharmed Medicare, naus); Jlakrocrnopa (Sabinsa
X vivo 1 in vivo Corp., CIITA); Heonakrodiopen (Newpharma S. r.l.,

Wranust); Cycreneke (Ganeden Biotech Inc., CIIIA)

. . . . . Bacillus coagulans, spore-forming lactic acid-
Antimicrobial action against a wide . . .
. . P producing bacteria//Lactopure/Pharmed Medicare
range of intestinal opportunistic bacte- .
ria with carcinogenic potential/ Production of coagulants, bacte- (Ui P NER R N, (i)
. . ? and Sustenex/Ganeden Biotech Inc. (USA)/Ba-
AHTUMHUKPOOHOE JIeHCTBHE IPOTHB riocins/ .
cillus coagulans, ciopoobpa3syromue 6akTepuy, [37]
IIIPOKOTO CHEKTPA KUIICIHBIX IIpon3BOACTBO KOATYIISIHTOB,
CIIOBHO-ITATOICHHBIX OAaKTEepHUii GaKTepHOLNHOB S O OO g L T
yo HAAIOIIIX KAHLICDOrCHHBIM ? Pharmed Medicare (Muaus), Neolactoflorene/New-
g anTeH M;(}’M pharm S.r.l. (Mranus) u Sustenex/Ganeden Biotech
= Inc. (CILIA)
Antimicrobial effect by reducing the
pH of the microenvironment/ Lactic acid production/ .
N . Bacillus coagulans [38]
AHTHMHKPOOHBIH 3 deKT 3a cuer TIpou3BOACTBO MOJIOUHOM KHUCIOTHI

cHxeHus pH Mukpocpebt

Bactericidal and bacteriolytic effects
against cancer-associated opportunistic
bacteria (Listeria spp.)/

Bakrepunmanoe u .
P . [1pou3BOACTBO HOBOTO Bacillus coagulans 14 [39]
0GaKTEPHOIIMTHYECKOE JeHCTBIE
HPOTHBOOITYXOJIEBOTO
HIPOTHB YCIIOBHO-ITATOT€HHBIX
. GaKkTepuonHa (KOaryJInHa)
GaKTepuii, aCCOLMHPOBAHHBIX C PAKOM

Production of a new anti-listerial
bacteriocin (coagulin)/

(Listeria spp.)

B. cereus//Bactisubtil (Marion Merrell Dow Labo-

ratories, France; Hoechst, France; Aventis Pharma,
France; Cassella-Med, Germany); Biovicerin (Geyer

o Production of cytotoxic enteroto- Medicamentos S.A. Porto Alegre, Brazil); Subtyl
Inhibition of cancer cell growth/ : X
VHIMOPOBAHHE POCTa OITyXONEBbIX xins/ (Mekophar, Vietnam)/B. cereus//baxtucyorun (Ma- [40]

IeTOK TIposyKIHst TUTOTOKCHYIECKIX rion Merrell Dow Laboratories, ®panuus; Hoechst,

SHTEPOTOKCHHOB @pannyst; Aventis Pharma, ®pannust; Cassella-
Med, I'epmanns); buosunepun (Geyer Medica-
mentos S.A., [Topry-Anerpu, bpaswms); CyoTun
(Mexodap, Beeraam)

Enhances cognitive functions and

L Bacillus licheniformis (in combination with other
glucose homeostasis in diabetic rats . . S et . .
with experimental Alzheimer's tvpe Regulation of glucose homeostasis probiotics: ¢ B.subtilis/Biosporin (Biopharma,
P . yp and accumulation of b-amyloid in ~ Ukraine; Gas (Russia); MegaSporeBiotic (Microbi-
dementia/ . .
the hippocampus of the brain/ ome Labs, USA)/JIuxenutdopmuc (B KOMOHHAITHN
Viy4iraer KOrHUTUBHbIE (QyHKIHN . [41]
Perynsinus romeocrasza u ¢ IPYTUMH NpOOHOTHKAaMu: ¢ B.subtilis/Brocnopux
1 FOMEOCTa3 TTIOKO3BI y KPBIC C
. HaKOIJICHHE B-aMHJIOH/A B («buotdapmay, Yrpauna; «I'a3», Poccnst);
J11abeTOM M SKCIIEPUMEHTATbHON
o TUIIIIOKAMIIE TOJIOBHOTO MO3Tra MeraCnopebuotuk («JIlaboparopun MuUKpoOHoMa,
JIEMEHIMEH [0 TUITy O0oJIe3HN
. CIIA)
Aunbireiivepa
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Increased synthesis of superoxide
dismutase and glutathione peroxi-
dase enzymes; decreased serum
IL-1 levels (P < 0.05); increased
intestinal morphological integrity
(villi height, crypt depth, dense
compounds (ZO-1, claudine-1 and
occludin) and functional lipase
activity in the intestine/
VBennueHue cuHTe3a (epMEHTOB
CYNMEePOKCUUTICMYTa3bl
[Ty TaTHOHIICPOKCHIa3bl; CHIJKCHUE
ypoBHsi IL-1 B chIBOpOTKE
kpoB (P < 0,05); nosimenne
MOP(}OIOrHYECKOi ETOCTHOCTH
KHUIICYHHKA (BBICOTA BOPCHHOK,
[TyOMHA KPUIIT, HATMYHE TUIOTHBIX
coenuHenuii (ZO-1, knayaus-1 n
OKKJIIOJIMH) U (pyHKIIMOHAIBHOI
AKTHBHOCTH JIUIIA3bl B KUIICYHUKE

Antioxidant and anti-inflammatory
properties, influence on the physical
barrier function of the intestine, induc-
tion of improvement of the composi-
tion of the intestinal microbiota with
a higher ratio of beneficial bacteria
and a lower content of opportunistic
bacteria/

O0nagaeT aHTHOKCHIAHTHBIMHA
U IPOTHBOBOCIAIHTEIBHBIMI
CBOWCTBAMH, BIHSCT Ha (DH3UUCCKYIO
OGapbepHyI0 (YHKLHUIO KUIICYHUKA,
CIIOCOOCTBYET YITy4IICHUIO COCTaBa
KHIICYHOI MHKPOOUOTHI ¢ Dosee
BBICOKHM COJICPYKaHHEM ITOJIC3HBIX
OakTepuii u 0oJee HU3KUM
CofepKaHIEM yCIIOBHO-IIATOTCHHBIX
OakTepuid.

Antimicrobial properties against S.
aureus KCM 32359, Clostridium
perfringens ATCC3624 and H. pylori
associated with carcinogenesis/
AHTUMHKPOOHBIE CBOMCTBA B
otHoueHun S. aureus KCM 32359,
Clostridium perfringens ATCC 3624
u H. pylori, accOUMMPOBaHHbBIX C
KaHIIEPOTeHE30M

Production of polyfermentsin SCD
(bacteriocin)/
Tpomykiust nomu(pepMeHTHIHHA
SCD (6axtepHoIH)

Inhibits the expression of ErbB2
ErbB3 in colorectal cancer tumor
cell cultures (HT-29, DLD 1, and
Caco-2)/
Wurubuposanue sxcnpeccun ErbB2
ErbB3 B KybType KICTOK IpH
kosiopektanbHoM pake HT-29, DLD
1 u Caco-2

Antitumor effect/
ITporuBoomyxonesblit ekt

Inhibition of cancer cell growth/
WHruOupoBaHue pocTa OImyXoJIeBbIX -
KIICTOK

Antimicrobial, antiviral and antitumor
properties, regulation of the microbi-
ome composition of broiler chickens/
AHTUMHKPOOHBIE, IPOTHBOBUPYCHBIE -
1 IPOTHBOOITYXOJICBBIE CBOMCTBA,
peryssiiys coctaBa MUKpoOonoma
LBIUIAT-0poiiepoB

Inhibits the adhesion of Salmonella
enteritidis, Listeria monocytogenes
and E. coli to HT-29 cells/
Wnrubuposanue aaresuu Salmonella
enteritidis, Listeria monocytogenes u
E. coli x HT-29 xnerkam
Inhibition of growth of condition-
ally pathogenic bacteria, including
H.pylori/

ITonasienue pocTa yCIOBHO-
IaTOTeHHBIX OaKTepuii, BKIrouas H.
pylori

Secretion of antibiotics amicumacin
A and neamicumacin/
Cexkpenust aHTHOHOTHKOB
aMUKyMalliHa A 1 HeaMHKyMalliHa

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 150-163

Table 2/Ta6bnuua 2

B. licheniformis DSM5749

Bacillus polyfermenticus SCD//Bispan, Binex Co.,
Ltd.)/Bacillus polyfermenticus SCD//bucnan, Binex
Co., Ltd.)

B. polyfermenticus SCD//Bispan (Binex Co. Ltd.,
South Korea/B. polyfermenticus SCD//bucnian
(Binex Co. Ltd., FOxnas Kopest)

Bacillus polyfermenticus KU3

Bacillus subtilis DSM 32315//Biocult (Protein
Health Care), Biosporin (Biofarma, Ukraine).;
Garars (Russia), Lactan Plus (Instituto Biochimico
Italiana SpA, Italy), Bibactil (Tendifar Corporation,
Vietnam), Biosubtil (IVAC, Vietnam), Bidisubtilis
(Bidifar Binh Dinh Pharmaceutical Company,
Vietnam) and Biobaby (Ildong Pharmaceutical Co.
Ltd., Korea)/Bacillus subtilis DSM 32315//buoxkynst
(Protein Health Care), Buocniopun (brnodapma,
VYkpauna); Fappapa (Poccus), Jlakran [Tntoc (MH-
ctutyT buoxumun Uranesno CnA, Uranus), bubak-
Tun (Kopriopanust Tenaudap, Beetnam), buocyorun
(IVAC, Boetnam), buancyotunuc (dpapmareBruue-
ckast komranus bunndap bunb [{unb, Beetnam) u
Biobaby (Ildong Pharmaceutical Co. Ltd., Kopes).

B. subtilis P223 inhibits the adhesion of Salmonella
enteritidis, Listeria monocytogenes and E. coli to
HT-29 cells/B. subtilis P223 unrubupyer aare3uio
Salmonella enteritidis, Listeria monocytogenes n E.
coli k xnerkam HT-29

Bacillus subtilis 3 (B.subtilis 2335/105 Subalin
recipient)/Bacillus subtilis 3 (peunnuent cybannna
B.subtilis 2335/105)

[42]

[43]

[44]

[45]

[46, 47]

[48]

[49]
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Antiviral activity against DNA and
RNA viruses (influenza virus, herpes
virus and equine encephalomyelitis
virus)/
IIpoTHBOBHpYCHAS aKTUBHOCTE B
orHomenuu JIHK- n PHK-Bupycos
(BHpyC IpHIIIa, BUPYC repreca u
BHUPYC dHIIE(hATOMHEIIHTA JIOMA/IeH)

Antiviral effect/
AHTUBUPYCHBIN 3D eKT

Regulation of hemostasis, reduction of
blood clotting/
Perynsiiust cuctemsl reMocrasa,
CHIKCHHE CBEPTHIBAEMOCTH KPOBH
Causes a shift in the intestinal micro-
biome of broilers towards butyrate-
producing bacteria (Ruminococcus,
Lachnoclostridium and Anaerostipes,
and improves intestinal histomorpho-
logy and animal productivity/
BhI3bIBaeT CABUT B MUKPOGHOME
KHIICUHHKA OpPOUIIEPOB B CTOPOHY
GakTepuii, IPOIYLUPYIOMINX OyTHpaT
(Ruminococcus, Lachnoclostridium
u Anaerostipes), a TaK)Ke yIydliaer
HCTOMOP(OJIOTHIO KUIICYHHKA H
[POYKTHBHOCTH )KHBOTHBIX
Induce the production of interferon
IEN in the cells of the mucous mem-
branes/

VHAyIMpyOT BEIPAGOTKY
nurepdepona IFN B kireTkax
CIIM3UCTBIX 000JI0UeK
Microbiome Editing: an increase in
the number of Christensenellaceae
and Caulobacteraceae and a decrease
in the concentration of Vampirovibrio,
Escherichia/Shigella and Parabacte-
roides in broiler chickens/
PenakrupoBanue Mukpoduoma:
yBenaudenue konuyecrsa Christen-
senellaceae n Caulobacteraceae n
CHIDKEHHME KOHIICHTpauuu Vampirovi-
brio, Escherichia/Shigella w Parabac-
teroides y UBITUIAT-OpOiiIepoB

Immunomodulating and immunosti-
mulating activity restores age-related
decrease in immune responses in an
experiment on mice/
VIMMyHOMOYIHUpYIOLIas 1
UMMYHOCTHMYJIUPYIOIasi akTHBHOCTh
BOCCTaHABJIMBACT BO3PACTHOE
CHIDKCHHE HMMYHHBIX PEaKIuii B
9KCMIEPHMEHTE Ha MBILIAX

Note: created by the authors.

Production of peptide P18 with
antiviral activity/
Bripaborka nentuaa P18,
00J1a/1ar01IEeT0 TPOTHBOBUPYCHON
AKTHBHOCTBIO

Production of fibrinizing enzymes/
[Ipou3BoacTBO (HOPUHUIHPYIOINX
(hepMeHTOB

Induction of butyrate in butyrate-
producing bacteria and metabolites
that help strengthen intestinal barrier
function/

Cunre3 Oytupara OakTepusMu U
MeTabOoIUTaMH, TIPOYLIMPYOIIHMH
OyTHpaT, KOTOPBIE TIOMOTAOT
YKPEIHUTh 0apbepHyI0 (QYHKIHIO
KHUIICYHHKA

In 22-month-old mice, the produc-

tion of IFN and IFN type was resto-

red to the levels of these indicators

in the blood plasma of 19-week-old
mice/

YV 22-MecsuHbIX MbILIEH BEIpaOOTKa
IFN u IFN-Tuna BoccraHoBHIaCh
110 YPOBHEH 3TUX IOKa3aTenei
B IJIa3Me KPOBU 19-HeenbHbIX
MBbIIIEH

[pumedanne: Tabiua COCTaBICHA aBTOPAMH.
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End of Table 2/OkoH4yaHue Tabnuubl 2

Bacillus subtilis 3 in vitro and in vivo models (mice)/
Bacillus subtilis 3 Ha Mozemnsx in vitro u in vivo
(MbIm)

Bacillus subtilis 3, on animal models/Bacillus subti-
lis 3, HA )KUBOTHBIX MOJIEIIAX

B. subtilis Hammo

Bacillus subtilis 29784

B. subtilis controversies/criopst B. subtilis

Bacillus subtilis DSM 32315

B. subtilis per os

[50]

[51]

[23, 52, 53]

[54]

[55]

[56]

[57]
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the anti-cancer effect of 5-fluorouracil (5-FU) on a
mouse model [10].

Engineered bacteria have also been used to treat
cervical cancer. Komatsu et al. [16] reported that a
therapeutic HPV vaccine based on a recombinant
strain of L. casei producing E7 papillomavirus typel6
antigens can induce a mucosal immune response
to the E7 antigen due to the production of mucosal
immunity by IFNG-producing Th1 cells and can be
used for the treatment of grade 2 and 3 cervical intra-
epithelial neoplasia of the 2nd and 3rd degree (CIN2
and CIN3), which are is a precancerous disease for
which there is no conventional therapy [16]. After
additional optimization of the expression level of the
E7 gene, placebo-controlled randomized clinical trials
of the strain for the treatment of patients with HPV16-
positive CIN2 were conducted. Only in the GLBL101¢
group, two patients had complete regression (CR;
regression to normal for 16 weeks) and E7-specific
Th1 immune responses in the mucosal link were ob-
served. The authors believe that further improvement
of the strain with higher immunogenicity is necessary.
Considering that IL-12 has been successfully used in
immunotherapy and cancer therapy for a long time, a
recombinant probiotic secreting the native heterodi-
meric form of IL-12 was constructed on the basis of
the probiotic strain Lactococcus lactis. The biological
activity of IL-12 produced by L. lactis was confirmed
in vitro on mouse spleen cells and in vivo by intranasal
administration to mice and as an adjuvant by combin-
ing them with L. /actis expressing the E7 antigen. To
assess the preventive and curative capabilities of re-
combinant lactococcus, a mouse model was developed
in which tumors were induced by subcutaneous cell
implantation. The results showed that prophylactic
administration of lactococci before injection of tumor
cells led to inhibition of tumor development in 50 % of
immunized animals. In addition, a significant adjuvant
effect of IL-12 co-delivered with the E7 antigen was
found; in the absence of an IL-12-producing strain,
tumor disappearance was observed in only 25 % of
immunized mice. Moreover, mice immunized with
LL-E7 and LL-IL12, were able to resist the second ex-
posure (2 months after the first immunization), which
indicates the persistence of induced immunity [17].
Therapeutic use of these strains in mice with already
implanted tumors led to complete regression of tumors
in 35 % of treated animals. These antitumor effects
were the result of a cytotoxic response dependent
on CD4+ and CD8+ T-lymphocytes. These results in
mice represent the first evidence of a preventive and
curative effect against cervical cancer by vaccination
of the mucous membrane with strains. Probiotics from
lactobacilli are the most technologically developed
and studied. The thousand-year history of the safe
use of these probiotics in the composition of lactic
acid food products is the main confirmation of their
usefulness and harmlessness to humans. The antitumor
properties of lactobacilli in probiotics are presented in
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Table 1. However, their use as commercial products
in various probiotic forms is limited by some factors:
loss of viability in the aggressive environment of the
gastrointestinal tract when ingested, which requires
the development of encapsulated forms and protective
coatings; limited shelf life by the requirements of a
cold chain; the mechanism of interaction of lactoba-
cilli with epithelial cells has not been fully studied,
strains associated adhesion and biofilm formation are
observed, which undoubtedly limits the use of lactoba-
cilli as a vector for the delivery of bioactive antitumor
molecules, in particular cytokines, interferons, etc.,
since proper pharmacological dose-dependent control
is not provided.

An alternative and supplement to lactic acid bac-
teria in the arsenal of probiotics are probiotics based
on the transient normal microflora of bacteria of the
genus Bacillus. They also have a centuries-old history
of human use of pickling products, and in some of
them, for example, in sauerkraut, the content reaches
a therapeutic dose (in 1 g/105-8). The antitumor prop-
erties of bacteria of the genus Bacillus and probiotics
based on them are presented in Table 2. The absence
of'adhesive properties, the existence in two physiologi-
cal forms (vegetative and spore) makes these bacteria
an attractive vaccine vector for the delivery of heter-
ologous antigens to the human and animal body, and
the use of these bacteria as a pharmacological vector
for the delivery of biologically active molecules with
antitumor and antiviral effects is also promising. Thus,
we have constructed the world’s first recombinant
probiotic (SUBALIN secreting interferon alpha 2b)
based on a recipient probiotic strain that is a part of
a Biosporin approved for use in medicine. Antitumor
efficacy exceeding the recipient’s effects by an order
of magnitude, the stability of interferon production in
pharmacologically limited terms in volunteers, abso-
lute harmlessness (intraperitoneal administration in
doses a hundredfold higher than therapeutic) allowed
us to hope for a successful the use of Subalin and its
improved forms for the prevention and treatment of
cancer in humans [18)].

Microbiome editing strategies with probiotics

based on transitor microflora Bacillus spp.s

Editing of the human microbiome by probi-
otic microorganisms is one of the most successfully
implemented strategies proposed for the treatment
of syndromes of civilization, such as dysbiosis, dis-
orders of the gastrointestinal tract._Probiotics have
immunomodulatory properties, antitumor effects and
contribute to lowering cholesterol levels. Their func-
tion depends on their metabolites, such as bacteriocin,
biosurfactant, exopolysaccharide and siderophore, etc.
[19]. Recently, the potential effects of psychobiotics
on brain cells or emotions have been investigated.
These mechanisms are based on the modulation of
the intestinal microbiome, which mediates its action
through the production of anti-inflammatory cytokines
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that affect cognitive functions, causing hyperglycemia.
The use of probiotics for many socially significant
diseases related to metabolism, tumor, neurodegen-
erative processes is justified, and the list is constantly
expanding. Great hopes are associated with overcom-
ing the antibiotic resistance of pathogens by replacing
antibiotics with probiotics with targeted antagonistic
properties against pathogens. Based on the results
of experimental studies, it is assumed that the effect
of probiotics administered orally will not be limited
only to the microbiome of the intestinal region, but
will be extended to the microenvironment of cells of
the urogenital tract, and the tissue microenvironment
of immune cells and tumors. The spores of probiotic
bacteria are able to be translated through immune bar-
riers, interacting with immune cells and thus providing
immunomodulatory and immunoactivating effects
[20]. Bimodal probiotic strains of the genus Bacillus
make up the microbiota of the human environment
and are usually found everywhere in soil, water, a
number of non-dairy fermented foods, as well as in
the gastrointestinal tract of humans and animals. Some
researchers believe that microorganisms Bacillus are a
normal component of the human intestinal microflora.
And although the number of bacilli existing in the
intestine is less than, for example, bifidobacteria, but
they regularly in large quantities (107-108 CFU) in
fall with food, water, air into the gastrointestinal tract
and respiratory tract of healthy people [20]. Probiotic
Bacillus spp. are gram-positive bacteria capable of
spore formation, which, unlike vegetative cells, have
a unique resistance to environmental factors and
technological effects during manufacture. Bacillus
probiotic spores, as demonstrated by Bernardeau et al.
[21], germinate, grow and resporulate in the gastro-
intestinal tract. The mechanisms of the life cycle and
sporulation were studied on an in vitro human stomach
model and clinical trials of the properties of probiotic
Bacillus subtilis [21]. Bacillus sp. has a biochemical
effect such as antimicrobial and enzymatic activity
and other activities (Table 2), thereby contributing
to the protection of the gastrointestinal mucosa from
conditionally pathogenic and pathogenic microorgan-
isms associated with cancer — pathogens of infections,
as well as protection from various toxins and heavy
metals [20]. Despite the wide range of beneficial prop-
erties for humans, most Bacillus strains belonging to
the GRAS safety group are generally recognized as
safe (usually considered safe). A number of strains
can pose a significant health risk because they carry
genes of various toxins, enzymes or antibiotic resis-
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Conclusion
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KIMIMHWYECKOE HABJNMIOOAEHUE XOHOPOCAPKOMbI TPAXEU
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3BY «CypryTckas okpyHas KnuHudeckas 6onbHuua
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‘BY BO XMAO-tOrpbl «CypryTckuil rocyaapCTBEHHbI YHUBEPCUTET»

Poccus, 628412, . CypryT, np. JleHuHa, 1

AHHOTauuA

AkTyanbHoCTb. XOHApOCapkoMa Tpaxeu SIBASIETCS KpalHe peaKon 31oKavyecTBEHHOM OMyXosbio, COCTaB-
naowen nuwb 0,1 % OT onyxonen gaHHOW nokanusauumn. Cuntaetcs, 4to xoHgpocapkoma (XC) Bo3HMKaeT
13 3110Ka4YECTBEHHOW AereHepaunm B Me3eHXUManbHbIX MIOPUNOTEHTHBIX KINETKaxX XPsLLEBON TKaHW, OCCU-
hMLMPOBaHHBIX XpsiLLax, a Takke B 3HXOHApPoMax. XOHApOCapKoMa Tpaxeu sBNSeTCs HaMMeHee U3y4eHHOM
Onyxorbto faHHo Mopdornoruyeckor rpynnel. C 1959 no 2020 r. B nutepatype onncaHo nuib 35 HabnogeHuii.
970 onpepensieT To, YTO 30M0TbIM CTAHAAPTOM B JIEYEHUN SIBIISIETCS XUPYPrMYecKUini MeTos, C BbINONTHEHNEM
pagukanbHoro Bmeluatensctea RO. CpegHuin Bo3pacT naumeHToB Ha MOMEHT AMAarHOCTUKM cocTaBnsn 68
net, n B abcontoTHOM GonbLUMHCTBE OHU BbINK NpeacTaBneHbl MyxynHamn — 91 %. Hanbonee yactbimu
cumMnToMamu Npu NepBuUYHOM obpatueHun 6binun oabiwwka (8o 80 % HabnogeHuin). Cpeam XC Tpaxeun npe-
BanvpyrT ONyxonu, NoKanuM3oBaHHbIe B MPOKCUMarnbHOW Tpetu, — 54 %, Toraa Kak Onyxonu AuctanbHOn
TpeTu cocTaBnsoT 29 %. MNpeobnagatoT cryyam onyxonen HU3KoM cTeneHun 3nokadectseHHocTn G1 — 54 %.
30M0TbIM CTaHO4APTOM B AMArHOCTMKE OMyXOfiel Tpaxeu SIBNSEeTCs KOMMbITEpHasi ToMorpadums opraHoB
rpyaHon knetku (OrK). Llenb nccnepgoBaHus — AeMOHCTpaUMs YCMELHOro KITMHUYECKOro criyyas nevyeHns
XOHApOCcapkoMbl Tpaxen. OnucaHue KNUHUYECKOro cnyyas. Y nauveHTa, 67 net, AnarHoCcTMpoBaHa onyxoslb
Tpaxeun. OnepatuBHoe rneveHne BbinosniHeHo 04.07.22 B 06beMe LMPKYNspHOW pesekummn 2, 3 n 4-ro konevy,
Tpaxeu ¢ NMMAOANCCEKLMEN perMoHapHbIX NapaTtpaxeanbHbix nuMmdoyanos, RO. NocneonepaynoHHbIn ne-
pviog npoTekan 6e3 oCnoXHeHW. AIbIOBaHTHas Tepanus He NnpoBoaunachk. [Npy KOHTPONbLHOM UCCneaoBaHNUM
Yyepes 2 roga TpaxearbHbli aHacToMo3 CBOOOAHO nNpoxoaum. 3aknyeHue. Ha gaHHbIi MOMEHT 3050TbIM
CTaHAapToOM B pagukanbHoM nedeHun XC Tpaxeu siBMsiloTCS OTKPbITble XUPYPruyeckne BMelLaTenscTea ¢
BbINOSTHEHNEM LIMPKYNAPHON pe3ekunn Tpaxen RO 1 oopMrMpoBaHMeM aHacTOMO3a Tpaxeun KOHeEL, B KOHeL, —
nono6HbI noaxon 6bin BbINOMHEH B 77 % HabniogeHwid, NpyydeM B JAHHOW rpynne npu cpegHem nepuoae
HabntopeHus 6onee 30 Mec YacToTa peunamBa cocTaBuna nuib 6 %. AQblOBaHTHAs XMMUOTEpPanus He
npuMeHsnack H1 B OQHOM HabnoaeHuu, YTo 0OyCrnoBMNEeHO KparHe HU3KOW YyBCTBUTENBLHOCTHIO OMYXONn K
X“MUonpenapaTam.

KnioueBble cnoBa: XoHApOCapKoMa Tpaxeu, Xupypru4yeckoe revdeHue, pe3ekuusi Tpaxeu, CUCTEMHbIN 0630p.

#=7 AxkcapuH Anekcei AnekcaHapoBud, alexaa1971@mail.ru
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Abstract

Background. Chondrosarcoma of the trachea is an extremely rare malignant tumor, accounting for only 0.1 %
of all tracheal tumors. It is believed that chondrosarcoma arises from malignant degeneration in mesenchymal
pluripotent cells of cartilage tissue, ossified cartilage, and enchondromas. Chondrosarcoma of the trachea is the
least-studied tumor, with only 35 cases described in the literature from 1959 to 2020. Surgery with RO resection
remains the gold standard treatment of tracheal chondrosarcoma. The median age of patients at the time of
diagnosis was 68 years, and 91 % were male. The most common symptoms at the initial visit were dyspnea
(up to 80 % of cases). Tumors located in the proximal third of the trachea were observed in 54 % of cases,
while tumors in the distal third of the trachea were found in 29 % of cases. Low-grade tumors (G1) were the
most common (54 %). Computed tomography of the chest is considered the gold standard for the detection
of tracheal tumors. Purpose: to demonstrate a successful case of treatment of tracheal chondrosarcoma.
Case presentation. A67-year-old male patient was diagnosed with a tracheal tumor. On 04.07.2022, surgical
treatment was performed: circular resection of the 2nd, 3rd, and 4th tracheal rings with lymph node dissection
of the regional paratracheal lymph nodes RO. The postoperative period was uneventful. Adjuvant therapy
was not given. At the 2-year follow-up, no anastomotic complications were reported. Conclusion. To date,
circular resection of the trachea (R0) with end-to-end tracheal anastomosis is the gold standard for treating
tracheal chondrosarcoma. This approach was performed in 77 % of cases with the median follow-up time of
more than 30 months and relapse rate of only 6 %. It should be noted that adjuvant chemotherapy was not

used in these cases due to the extremely low sensitivity of the tumor to chemotherapy drugs.

Key words: tracheal chondrosarcoma, surgical treatment, tracheal resection, systematic review.

Xonapocapkoma (XC) Tpaxeu sBISETCS KpaiiHe
PEAKOH 3710Ka4€CTBEHHOM OITyXO0JIbIO, COCTABISIOLICH
mumb 0,1 % oT omyxonei MaHHOUW JTOKaTHU3aIlHH.
HaunbGonee wacto XC pa3BuBaloTCs U3 XPSIIEBON
TKaHU KPYITHBIX TPyOuaThix kocTei. Cpenu omyxoeit
rosioBsl 1 1iien XC TakKe SBISIETCS JOCTATOUHO Pel-
KoM, cocTaBiss Takxke aumb 0,1 %. HauGomnee gacto
OTTYXOJIM ATOU JIOKAJTN3AINY BOSHUKAIOT U3 XPSIICBOM
TKaHU JIMIA ¥ TIapaHa3aJIbHbIX CHHYCOB, 3HAYUTEIIEHO
peke BO3HHKAsI U3 XPSIIEBBIX CTPYKTYp TOPTAHH W
MSTKUX TKaHel mapadapunreansHoit oomactu. Tak
KaK JT0Ka3aTebHBIX 000CHOBAHWI TyMOpOTEHE3a B
HACTOSIIIIEE BPEMS HE MPEACTABICHO, CYUTACTCS, UTO
XC BO3HHMKAET U3 3J0KAYECTBEHHOMN JET€HEPALUH B
Me3eHXUMAIIbHBIX TUTFOPUTIOTEHTHBIX KIIETKaX XpsIiie-
BOH TKaHH, 0CCU(UIIUPOBAHHBIX XPSIaX, a TAKKE B
suxoHIpoMax [ 1-5]. Onrcano HECKOIBKO CHHIIPOMOB,
ACCOLMUPOBAHHBIX C BEICOKOM yacToTol pa3BuTus XC,
BKITIo4ast cuaapom Maddytet (Maffucci syndrome) [6,
7] — 3aboneBaHue, COMPOBOKIAIONICECS PAa3BUTHEM
JI00OPOKAYECTBEHHBIX MHOXKECTBCHHBIX 3HXOHJIPOM,
[IPEUMYIIIECTBEHHO B KOCTSIX KOHEYHOCTEH (JIA0HU U
CTOIIBI, HO MOTYT MOpaKaThCs U Oosiee KpyIHbIe TPyO-
YaTble KOCTH ), & TAKXKe CTPYKTYPHBIMHA H3MEHEHUSIMHU

CUBUPCKIY OHKONMOTMYECKW XXYPHAT. 24(1): 164-173

B MSTKUX TKAaHSIX KOXXKH C Pa3BUTHEM T'€MaHTHOM U
mumpanruoM. CrienyeT OTMETUTh, YTO JIaHHBIA CHH-
JIPOM YBEITMUYMBAET PUCK PA3BUTHS paKa SUIYHUKOB U
nederd. [ latoreneTnaecknM (hakTopoM pa3BUTHS TaH-
HOTO CHHIpOMa SIBJISIETCS MOSIBIIEHNE My TaIlUH B TeHaX
IDH1 u IDH2 B comartnueckux KieTKax, Orpeaesss
HEHACIIEICTBEHHBIN XapaKTep IMaTOIOTHH.

XoHJIpocapKOMa Tpaxew SBISETCS HauMeHee
M3YYEHHOU OMyXOJbI0 JaHHOU MOP(OIOTHIECKOM
TPYMIIBL, TPUYEM B IOCTYITHOM JIUTEpAType 3a eproJ]
¢ 1959 no 2020 r. npeAcTaBIeHO ONMUCAHUE JIULIB 35
CiTy4aeB, HanOollee 9acTo B BUJIE€ OTACIBHBIX KIIMHU-
geckux mpuMepoB [8—13]. DTo ompenenseT To, UTO
JTIOKa3aTeIbHBIX aJITOPUTMOB JIEUEHHUS ITON OITyXOJIHU
He CYLIECTBYET, a 30JI0ThIM CTaHApTOM SIBJISETCS XU-
PYPTUYECKUI METOJI C BHIMIOJIHEHUEM PaIUKATHHOTO
BMemarenbcTBa RO. [Toaxomsr kK KOMOMHUPOBAHHOMY
JICUYEHUIO SIBIISIOTCS CTIOPATUYECKIMH U TaKKe Tpe-
OyIOT JabHEHIIero KIMHUYECKOTo u3ydeHus. B Ha-
CTOSITIIEM 0030p€ MBI HCKIIFOUHITU JAHHBIE TIAIIMEHTOB
¢ XC ropraHH, JETKUX U KPYITHBIX OPOHXOB.

Knunuveckuii coryyaii

bonvrou I1., 67 nem, obpamuncsi Ha KOHCYTbMAYUI0
K oHKonoz2y ¢ CypeymcKyr OKPYICHYIO KIUHUYECKYHO
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Puc. 1. KT opraHos rpyaHow knetku ot 25.10.20. B Tpaxee Ha ypoBHe C7-Th1 umeetcsi okpyrnoe obpasoBaHue,
pasmepamu 10%9 mm. MpumevaHune: puCcyHOK BbINONHEH aBTOpaMu
Fig. 1. Chest CT scan (25.10.2020) showing tumor 10x9 mm in the trachea at the level of C7-Th1. Note: created by the authors

OONLHUYY ¢ AHCAT0OAMU HA OUCKOMDOPM 8 20PMAHU,
Hexeamky 6030yXd, Kauleib ¢ mpyoHOOmMOes1eMoll
moxpomotl. Okono 2 mec HA3a0 NOSABUAUCH 3ampPYyO-
HeHus 8 ovixanuu. Jleekue npucmynwvl yoyulbs npu
Quszuueckol Hazpyske NOCMeNneHHO HAPACMAlU U
CManu nposasIsAMsbCs 8 NOKoe.

U3 anamnesa: npu écnvluike KOpOHABUPYCHOU UH-
Gexyuu nayuenmy svinonnsnace KT opeanos epyouoii
xknemku (31.10.20): no enympenmnell nogepxHocmu
mpaxeu (na yposue C7-Thl) onpedensnoco okpyenoe
obpazosanue ¢ 4emKuMu KOHMypamu, pasmepamu
10%x9 mm (puc. 1). Yuacmrogvim epavwom ungopma-
Yusl 0 HaIUYUY ONYXoaU mpaxeu Ovlia UeHOPUPOBAHd,
bonvHoMY 0 Hell He coobwunu. Ilayuenm x oukonoey
He Hanpaesics.

DubpobpoHxoCcKOonUsL: 20pmaHsb be3 0CoOeHHOCmell.
Ilpocsem mpaxeu 6 sepxueu mpemu (na 2,0 cm Ouc-
manvhee 20100801 weiu) nepekpolm Ha 2/3 dx30¢phum-
HbIM ONYX0Ne8bIM 00PA306AHUEM, UCXOOSUUM U3 1e60L
bokosoul u nepednetl cmenok. Obpazoeanue npomsi-
JHCEHHOCMBIO OKONO 2,5 CM, C HEPOBHOU U3bA3GLEHHOU
NOBEPXHOCMbIO HA 8ePXYUIKe, NIOMHO-I1ACTNUYECKOT
KOHcucmenyuu (coeounumenvras mraus?). buon-
cus. Ilpu 6uoncuu Kposomoyusocmy He nosvliieHd.
Membparosnas yacms oucmonuuna. Cnuzucmas uc-
monyena. Kapuna: no yenmpy, ocmpas. Cocyoucmoiii
PUCYHOK 8blpadicet. 3aKaioueHue: onyxoib mpaxeu.
Iponanc 3a0nei cmenku mpaxeu u 21a6HbIX OPOHXOS.

UT'X: komniekchas ummyHomopghoniozuieckas
Kapmuna 8 obveme UCCied08anHH020 mamepuaia (c
Yuemom KIUHU4ecKux OaHHbIX) N0360s1em npeonond-
eamv Hanuyue xonopomul. Manwviii 06vem mamepuana
He n03607s1em 00CHO8EPHO 8epUPUUUPOBAMb UMEIO-
WuULCa namoao2udecKutl npoyecc.
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KT opearnos epyonotui knemxu (19.05.22.): 6 mpaxee
1o nepeowell u 1e6ou 1amepaibHol CIeHKAM Onpeoeisi-
emcest 06pazosanie ¢ 10KAIbHIM NPOPACTNANUEM 8 NPU-
Jledcauyio napampaxeaibHyio Kiemuamxky, pazmepamu
16 %20 mm, 6 akcuanvrotl nrockocmu. /lannoe obpaso-
8aHUe 3HAUUMENbHO Oeopmupyem npoceem mpaxeu.
IIpusznaku H0800Opa306anUs Mmpaxeu ¢ pacnpocmpa-
HeHueM 6 NPUneNcawyio Kiemyamxy (puc. 2).

IIpu xomnnexcrnom obcnedosanuu (A1 J]C, OKC,
Y3U opeanos oprownoti nonocmu, KT opeanoe opious-
HOU NOIOCMU) OAHHBIX 3a OMOALEHHbLE MEMACA3bl
nem. IIposeden onxonocuueckuil koncunuym. Ioxasa-
HO Xupypauyeckoe Jedenue.

Ilnanosoe onepamusnoe ieyenue 8blNOIHEHO
4.07.22. Honooicenue 601bHO20 HA CNUHE C BATUKOM
noo aonamkamu u pazeubanuem weu. Mumybayus
mpaxeu OvlLia 8bINOIHEHA NOO PUOPOOPOHXOCKO-
nuyeckum Kouwmpoaem mpyoxou Ne 5 ¢ yenvio npo-
Qunakmuxu mpasmamuyeckozo (UHmyoayuoHHo20)
N0BPENHCOCHUST IKZOPUMHOZ0 KOMNOHEHMA ONYXOJU.
1100 KOMOUHUPOBAHHBIM HAPKO30M C MUOPETAKCAHMA-
Mmu 6 ycnosusx BJI evinonnena yepsuxomomus u ya-
CMUYHASL CMEPHOMOMUS 00 MPENbe2o MexcpedepbvsL.
Buidenena mpaxes, npu smom 6 oonacmu 3-2o u 4-2o
KoJey BblsiGIeHd ONYXoib, 0ehopMUpPYOUas CIMeHKy
mpaxeu no nepedretl u 1e6oti DOKOBOI CHeHKe, ¢ NPo-
pacmarnuem 8 nApampaxeaibHyro kKiemuamxy (puc. 3).
Havama BY-senmunayus ¢ OucmansHyo mpems mpa-
Xeu, uHmybayuorras mpyoka yoanena. Beinonnena yup-
Kynapuas pezekyus 2, 3 u 4-20 koney mpaxeu 8 npedenax
300p06bIX MKAHEl ¢ TUMPOOUCCEKYUEU PECUOHAPHBIX
napampaxeanpHulx aUmpoysnos (puc. 4, 5).

Dopmuposanue MeICmpaxeaibHo20 aHACMOMO3d
0CYyUecmenanocy ciedyrowum cnocooom. Y kpas
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Position: FF$

5.1 Chest + CONTRAST (3 Phases|

W:1500 L:-700
B4%

11 [sY2)
511x263 wi ne-32272
SW: 0.00 mm

v [67)
19.06.2022 [14:39:00]
41.2 mm

CHEST [CT)
Position: FFS

Puc. 2. KT opraHoB rpyaHou knetku oT 19.05.22. B Tpaxee no nepeaHent n nesBow narepanbHON CTEHKaM OMyXorb C JIOKanbHbIM Mpo-
pacTaHvem B napaTtpaxearnbHyto knetyatky, pasmepamu 16x20 mm. lNprMeyaHne: pucyHOK BbINOMHEH aBTOpamMu
Fig. 2. Chest CT scan (19.05.2022) showing tumor with local growth into the paratracheal tissue (16%x20 mm) in the trachea along the
anterior and left lateral walls. Note: created by the authors

Xpawesvlx Koey Hanodcenvl 2 wea-oepicaixu. Ha
MEMOPAHO3HYI0 UACb Mpaxeu HAL0#CeH 008UBHOU
HenpepvleHbill U068 MOHODUIAMEHMHOL HUMbIO NPO-
sen 3/0. C nomowbio ueo6-0epiucaiok COnoOCmas/ienvl
Kpas mpaxeu u 3a6a30H Wos8 Ha MeMOPAHO3HOU 4acmu
(puc. 6). Ha xpsiwesyro uacmes mpaxeu HAL0NCEHbL
omaoenvHuvle 8-00pasHbie wiswl Humvto nponer 3/0 u 3a-
eazanvl (puc. 7). Koumpons na aspocmas. Buinonneno
VKpblmue nepeonell NowyoKPYHCHOCMU AHACIOMO3d C
NOMOWBIO KANCYIbl WUMOBUOHOU Jicee3bl nymem ee

Puc. 3. Tpaxes ¢ onyxonbto B obnactu 3-ro u 4-ro konetl.
[MprMeyaHne: pucyHOK BbINOMHEH aBTOpamMm
Fig. 3. Trachea with a tumor in the area of the 3rd and 4th rings.
Note: created by the authors
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npowueanus (puc. 8). 3aepyOurno ycmanosieHvl 2
openadca. Ilposonounvle 8-obpasmuwvie uigvl Ha epyou-
Hy. llocnoiinoe ywusanue onepayuontou pausi. 1100-
OOPOOOK HENHCECKO PUKCUPOBAH OMOETbHBIMU UBAMU
K Kodice 2pyonotl kiemku oe3 ceubanus wieu no Grillo.
bonvHou Obln nepeseden Ha CNOHMAHHOE ObIXAHUE
yepes 40 mun nocie onepayuu, SKCnyoOUpoBaHn.
Ilocneonepayuonnviii nepuod npomexan be3
ocnoxcnenutl. Ilepopanvnoe numanue cmecsamu 01
cununea nawamo Ha 3-u cym. Boinucan na 10-e cym.

Puc. 4. LnpkynapHas pesekums 2, 3 n 4-ro konew, Tpaxeu.
[MpymeyaHne: pucyHOK BbINOMHEH aBTOpamMu
Fig. 4. Circular resection of 2, 3 and 4 tracheal rings.
Note: created by the authors
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Ilamoeucmonoeuueckoe 3axaouenue: Mop@ono-
euyeckue NPUSHAKU 8vlCOKOOUppepenyuposanno
xonopocapxomsl. Omeniyn om Kpaeg onyxoiu 6 obe
cmoponwl Ha 0,3 cm npokcumanvro u 0,4 cm oucmaino-
no. Kpas pezexyuu mpaxeu 6e3 onyxoneevix Kiemox.
B 13 numpoysnax npusnaku peakmugHvix usmeHeHutl,
0e3 npu3HaKos onyxone802o pocma.

Huaenos: Xonopocapxoma mpaxeu G1, pTINOMO
cmaousi: 1. Aoviosanmuas mepanusi He nPOBOOUNLACH.

Yepes 2 mec nocie onepayuu npu GubpoopoHxo-
CKONULU BbISIGNIEHbL PA3PACMAHUSL HA YPOGHE CIUIUCTOU
6 obnacmu anacmomosa. Ilpu cucmonocuueckom uc-
cnedosanuu — epanyaayuu. Buinonnena snoockonuue-
cKas pe3exyust Spanyaisayuil.

Konmponvroe obcnedosanue npogedero uepes 4,
6, 9 u 12 mec (puc. 9, 10, 11). Jannvix 3a peyuous
U npozpeccupoganue 3a001e6aHus He NOIYyUeHo.
Anacmomos be3 pyoyesanust u epanyiayuil.

Pwuc. 5. PeseunpoBaHHas 4acTb Tpaxeu C Onyxosbo.
MprMeYaHve: pucyHoK BbINOMHEH aBTOPaMm
Fig. 5. Resected part of the trachea with a tumor.
Note: created by the authors

Puc. 7. Ha xpsiLLeByto 4acTb Tpaxeun HanoxeHbl oTaenbHbIe
8-06pasHble LBkl HUTbIO nporeH 3/0.
Mp1MeyaHve: pucyHoK BbINOIHEH aBTOpaMm
Fig.7. The sutures on the cartilaginous part trachea.
Note: created by the authors
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Puc. 6. C nomoLLbto LLBOB-AepXKanok COnocTaBrneHbl Kpas Tpaxen
1 3aBA3aH LWOB Ha MeMBpPaHO3HON YacTu.
[MprmevaHve: pucyHOK BbINONHeH asTopamm
Fig. 6. The suture on the membranous part trachea.

Note: created by the authors

——

Puc. 8. BbINnonHeHo yKpbITME NnepegHen nonyokpy>XHOCTN aHa-
CTOMO3a C NMOMOLLIbIO Kancyrbl LMTOBUAHOW Xenesbl nyTem ee
npoLmnBanHus. MNpuMedaHne: pucyHoK BbINMOMHEH aBTopamu
Fig. 8. The anterior semicircle of the anastomosis was covered
using the thyroid capsule. Note: created by the authors
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@HC (24.07.23): 6 sepxueti mpemu mpaxeu 6 2,0 cm
om 2010CO80U wieu Onpedensiemcs YUPKYIAPHblil
pybey 6 mecme paree chopmMupoBaHHO20 AHACHOMO-
3a, npoceem mpaxeu 8 3MOU 0OIACMU MUHUMATHHO
oechopmuposan, c60600H0 npoxodum. I1o xody pyoya
onpedensiromest aueamypwl. [Ipoceem mpaxeu ouc-
manvree pyoya ne oepopmuposan. Cnusucmasi huzuo-
noeuyeckoli okpacku. Kapuna no yenmpy, ocmpas.

Tpu xoumponvHom oocedosanuu uepes 2 200a no-
ce onepayuu, no oaunvim @BC (10.07.24): 6 eepxneti
mpemu mpaxeu, 8 2,0 cm om 20100801 wenu onpede-
JISLeMCsL YUPKYIApHbIUL pyOely 6 Mecme panee HaloiCeH-
HO20 GHACTNOMO3d, NPOCEEN Mmpaxeu 8 dmoti 00aacmu
HEZHAUUMENbHO 0eqhopMuUpo8aH, c60H0OHO NPOXOOUM.
Ilpoceem mpaxeu oucmanvHee pyoya ne deghopmu-
posan. Kapuna no yenmpy, ocmpas. B oucmanvhuix
omoenax OPOHXUAILHO20 Oepesd — be3 0COOeHHO-
cmetl (puc. 12). Ipu xonmponvnou KT mpex 30n —
0e3 npusHakos peyuousa sabonesanus. B obnacmu

weu u opeanax epyoOHoll KIemKu 8 30He mpaxediv-
HO20 aHACTNOMO3A NAMONO2UYECKUX 00PA306AHULL He
sviagneno. [IDT/KT: ouacoe namonozuueckoii mema-
bonuyeckou akmueHocmu He 8viseneno. Ilayuenm
COXpamsiem xopoututi (hyHKYUOHATbHBLL CIMAmyc, npo-
Odomdicaem pabomamv, KIUHUYECKU Yyscmeyem cesl
yoosremsopumenvro. llpu ymepennoi ¢usuueckoi
HazpysKke 00blUKU Hem.

O6cy:xneHue

Kak yxe ormeuasnocs Bblllle, B COBPEMEHHOM JTUTe-
parype mpecTaBiIeHbl JaHHBIE JIUIIB O 35 TalueHTax.
Cpennuii BO3pacT NalMeHTOB Ha MOMEHT TMarHOCTHKU
cocrasisul 68 jer (Bo3pacTHOM MHTEepBal — OT 58 10
75 net), B aOCOMOTHOM OOJBIIMHCTBE OHU OBLITH MYK-
yrHamu — B 91 % ciyuaeB. HanGosnee yacteiMu cum-
NTOMaMH IPH NEPBUYHOM OOpaIEHUH OBbUTH OJIBIIIIKA
(mo 80 % wnabmronenwuit), cyxoi kamens (10 40 %),
a TaKKe CBUCTSAIIEE ObIXaHWE U cTpuiop (1o 37 %).

Puc. 9. AHactomo3 yepes 4 mec.
MprmeyaHve: pucyHOK BbINOMHEH aBTOpaMm
Fig. 9. Anastomosis after four months.
Note: created by the authors

Pwuc. 11. AHacTomo3 yepes 1 roa.
[MprMeyaHue: pucyHOK BbINOMHEH aBTOpamMm
Fig. 11. Anastomosis after one year.
Note: created by the authors
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Puc. 10. AHacToMo3 4epes 6 mec.
[MprmevaHue: pucyHOK BbINONMHEH aBTopamm
Fig. 10. Anastomosis after six months.
Note: created by the authors

Puc. 12. AnacTomMo3 Yepes 2 roga.
MpyvMeYaHne: pucyHOK BbINOMHEH aBTOpamMu
Fig. 12. Anastomosis after two years.
Note: created by the authors
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OOBIYHO TOCTETHUE OCTIOKHEHUSI BCTPEUAIOTCS MIPU
CY’KeHUU TIpocBeTa Tpaxen Ha 2/3 mpocsera (>75 %)
u 6omee [14]. Taxke 1OCTAaTOYHO YACTO BCTPEUAIHICH
OCHITJIOCTh T0JI0CA, CBsI3aHHAs C ITape30M BO3BPATHO-
ro ropranHoro Hepsa (10 20 %) [15]. OcnoxHeHwMsI
OCHOBHOTO 3a0osieBaHus B Buze nucdaruu (10 6 %),
a Taxoke KPOBOXapKaHbsI BBISBILLINCH B 17 % 0T Bcex
Habmronennii. B cpemHeM y aGCOMIOTHOTO dYHCIa
MalMeHTOB Ha MOMEHT JUATHOCTUKH OTMEYaIOCh
nBa 1 Ooyee cuMmToMa 3aboneBanus [16]. B cBsa3m ¢
TOPIHIHBIM TEUEHHEM 3a00JIeBaHUS CPEIHEE BPEMs
OT TIOSIBJIEHHUS] CUMIITOMOB IO TTOCTaHOBKH JHAarHO3a
cocrapisio oonee 7 mec. [Ipudyem B OonbIIMHCTBE
CJIy4aeB NpU MEPBUYHOM OOpaIlleHHH K TepareBTaM
MAI[MEHTaM BBICTABISUICS AMArHO3 BIIEPBBIE BO3HUK-
mei OporxuansHol acTMbI (10 20 % HabiromeHuit)
JIU00 JICKOMITCHCAIIMA XPOHUYECKOW 00CTPYKTUBHON
Oose3nn Jierkux (710 9 %), o MOBOJY KOTOPHIX ITallu-
€HTBI TIOTyYalTi TEPAITHio 6€3 JOIHKHOTO KIIMHIIECKOTO
noobcnenosanms [17, 18]. Cpenuuii pasmep omyxoiau
Ha MOMEHT JIMarHOCTHKH COCTABIISUI OKOJIO 3 CM.

Crnemyer OTMETUTBH, YTO €CJIM B TIEPBOM MeTaaHa-
nu3e, ormyOnrkoBaHHOM 110 poOiieMam XC Tpaxeu B
2017 . u BrirouaBiiem 17 HaOrogeHu, ObLIH ITpe/I-
CTaBJICHBI JAHHBIC O IPEUMYIIECTBEHHOM MOPAKCHUN
TUCTAITLHOW TPETH Tpaxew (4acToTa MopakeHus H/3
cocrasnsina 43,8 %, B/3 — 37,5 %, ¢/3 — 18,8 %) [19],
TO B OoJiee MO3HEM M3 ONMYOJIMKOBaHHBIX MeTaaHa-
nu30B [16] yxe mpeBamupoBalid OMYXOJIH MPOKCH-
MaJIbHOM JloKanu3auuu B Tpaxee — 54 %, Torma Kak
OITYXOJIH TUCTAIIbHOU TpeTn cocTapisum 29 %, a mo-
pakeHue CpeaHel TpeTH TUarHocTupoBaioch B 17 %
CITy4aes.

B cBsizu ¢ HesCHOW MPUYHMHON TpaHCPOpMAIHH
HOPMaJIbHOM XPAILIEBON TKAHU B OIYXOJEBYIO, YTO
BBI3BIBACT JIOCTATOYHBIE CIOKHOCTU MPU MOPQOIIOo-
ruYecKoil nuddpepeHnnanbHol TMarHoCcTHKe 100po-
KadecTBEeHHBIX sHXOHAPOM 0T XC [20], B mocieaHux
MIPEBAIMPOBAIH OITYXOJM HU3KOH CTEIEHH 3JI0Kade-
ctBeHHOCTH (G1) — 54 %, TOTIa KaK OMYXOJIH CPETHEH
(G2) u BeIcOKOI (G3) cTeneHU 37TOKAYE€CTBEHHOCTU
Berpeuasuck B 31 u 3 % ciydaeB cOOTBETCTBEHHO.
OjHaKo UIMEHHO B MOCJIEHUX IPyIIax Hauooee Ja-
CTO OBIITM PEUANBHI ITOCIIE PAAUKAITEHOTO JICUSHHS —
B 50 % u 13 % coorBercTBeHHO. Kanbuudukanus B
OITyXOJICBBIX y3J1aX quarnoctuponana B 71 %, skctpa-
TpaxeaJbHbIM POCT OIyX0oiu — B 74 % HaOmoneHuH.

30JI0TBIM CTaHAAPTOM B THATHOCTHKE OITyXOJIeH
Tpaxeu sIBISICTCS] KOMITBIOTEpHAst TOMOTpagusl, O3BO-
JIAIOLIas ONUCATh TOYHYIO JOKAJIU3AUI0 IEPBUYHON
OTIYXOJIH, CBSI3b C XPSIIEBBIMHU KOJIBIIAMHU TPaXCH,
HaJIMYUe KAITBIIMHATOB B OITyXOJIH Kak nuddepeHiu-
anpHOTO cumnToMa XC, a TakXKe OLEHUTh CTETCHb
OOCTPYKIIMU TPaxeu W HaJIUuue TepUTpaxeabHOro
KOMIIOHEHTA U CBSI3b ONYXOJH C OKPY>KaIOIUMHU
cTpyKTypamu [21].

B macrtosmee Bpems 30JI0THIM CTaHIapTOM B
panukanbHOoM JedeHnn XC Tpaxeu SBISIOTCS OT-
KpBITblE XUPYyPruYeCcKue BMEIIaTeIbCTBA C PE3EK-
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el MOpakeHHOTO OpraHa B MpeJeNax 3J0POBBIX
TKaHEN — MOIMOOHBIN MOAX0M ObLI BEIIONHEH B 77 %
HAOJFOICHUH, TPUYEM B TAHHOM TPYIIIIE, IIPU CPSTHEM
niepuojie HabmoneHus: 6onee 30 Mec, yacToTa peru-
JTUBa COCTaBHIIA UMb 6 %. B poTHBOMONIOKHOCTH
JIAaHHOMY TOJAXOJY B JIUTEpaType OMHUCHIBAIUCH
CIly4au DHJIOCKOTIMYECKOTO YIAICHUsS! IK30(HUTHOTO
KOMIIOHEHTA OIyXOJHU C BO3MOXKHBIM IIPOBEICHUEM
MOCJICONEPALIMOHHOM a/IbIOBAHTHOM JTy4E€BOM TEpanuu
Ha 30HY MEPBUYHOTO OYara M peruoHapHbIe TuMda-
TUYECKHUE KOJUICKTOPHI cpenoctenus [22]. Jlanabrii
HEpaJUKaIbHBIN MOAXOA K JICUCHUIO BBITOJIHSIICS B
CITy4asx 0TKasa OT ONepaIuu JIn00 (PyHKIIMOHAITEHOM
WHOTIEpaOMIIFHOCTH TaueHToB [23]. B aToii rpyme
YacTOTa HEpaJUKAIbHBIX OTEPalMii COCTaBUIIA 10
75 %, a yacToTa MOCIEIYIOLIEr0 JIOKOPETHOHAPHOTO
penmauBa Obl1a HanOoIBIIel U cocTaBmia 10 85,7 %.
CrnemxyeT OTMETHTH, YTO aAbIOBAaHTHAs XHMHOTEpa-
MU HE TIPUMEHAIAch HU B OJTHOM HAOJIOIEHUH, YTO
00yCJIOBIEHO KpaiiHe HM3KOH 4yBCTBUTEIBHOCTBIO
OTYXOJIM K XUMHUOIIpernapaTaM, 0COOEHHO BBICOKO-
nuddepenmupoBannor XC. Kak yxe oTMedanoch
BBIIIIE, CTaHAApTOM B JieueHUN XC Tpaxeu sBIseTcs
LHUPKYJIApHas pe3eKlus Tpaxeu B Ipejenax 3/10po-
BBIX TKaHEH, CO CPOUYHBIM UCCIEIOBAHUEM JUHUU
peseknnu 1 pOopMHUPOBAHUEM aHACTOMO3a «KOHEI] B
KOHEI] 10 OOIIMM ITpaBUIaM TpaxeaabHON XUpypruu,
onucanubeiM H.C. Grillo u D.J. Mathisen [20, 24].
ITonbITKM 3HAOCKONMUYECKOMN IIEMBUHI-PE3EKLIMN HE
PEKOMEHIYIOTCS, KPOME CIydaeB HEOOXOIUMOCTH
BPEMEHHOTO YAYUIIIEeHNS TPaXeaTbHON TPOXOTUMOCTH
100 B BApHAHTE MAJUTMATUBHOTO BMEIIATEIHLCTBA ITPH
(hyHKIIMOHAJIPHOW WHOTIEPAOMIIBHOCTH MAIMEHTOB
[22]. B nuteparype mpUBEAECH JUILIb OAUH CIydail
YCHENIHOTO SHOCKOMTNYECKOTO yAaleHUs, TPUIeM
B DTOM HaOIIOJICHUH OITyXOJIb OITUCHIBANIACH 10 TUITY
rpuOOBHIHOM C HANWYHEM BhIpakeHHOH HOXKKH. Crie-
JIyeT aKIIeHTUPOBaTh BHUMaHKE, YTO UIMEHHO B TPYII-
e SHIO0CKOTTMYECKUX pPe3eKInidi MOP(OIOTHIECKH
BBISBIIJIOCH HAIMYHUE PE3UAYATBHON OIyXoH JH00
pa3BUTHE JOKAJIBHOTO PELUANBA, IPUUEM Pa3HULIA C
TPYMIION paJIuKaIbHBIX OTIepaIfii OblIa CTATUCTHYC-
cku 3HaUnMoi (75 vs 9 %; p=0,001). ITpu pagnkans-
HBIX ONEpPaIUsIX PETHOHAPHBIN PeUIUB ObLT JIUIIb Y
2 ManyeHTOB, UTO eIle Pa3 ONpeesseT KIMHUYECKYIO
3HAYMMOCTb JIOCTHIKCHUS aJICKBaTHBIX HETaTHBHBIX
KpaeB PEe3eKIHNH, TOJITBEPKICHHBIX MPH CPOIHOM
MOPQOJIOTHIECKOM HCCaenoBanuu [22, 25].
3HaueHue aIbIOBAHTHOMN JIy4eBOW Teparuu UrpaeT
KpaliHe OrpaHUYEHHYO poJib pu nepBuyHoi XC Tpa-
X€H, yYUTHIBAs TO, UTO 3Ta OITYXOJIb PACCMATPHUBACTCS
Kak paguopesuctenTHas [26]. B muteparype npenacras-
JICH JIUIIb OJIUH CITy4Yail paTuKalbHOrO XUPYPruuecKoro
JIe4eHUs MalMeHTa ¢ yMepeHHO quddepeHnnpoBaHHOM
XC TpaxeH, TTOTYyYHBIIETO aIBIOBAHTHYIO KOHPOPM-
uyto sgydeByto Tepamuto (JIT) no COL 50 I'p ¢ paz-
BUTHEM JIOKOPETMOHAPHOIO peluanBa yepes 4 rona,
MOTPEOOBABIIIETO BHITTOIHEHHUS TIOBTOPHOTO PaINKaIIb-
HOTO XHPYPTHYECKOTO YAAJICHHS: TIPU TIOCIETYIOIeM
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HaOJIIONCHNH B TEUCHHUE 2 JIET JAaHHBIX 32 PELUIUB HIH
CHCTEMHOE ITPOTPECCUPOBAaHNE OOJIE3HN HE TIOTYIEHO
[27]. B ocTanmbHBIX CITydasx MPOBEICHIE aTbIOBAHTHOM
JIT Ob110 00YCIIOBICHO HEPAAUKAILHBIM XapaKTepOM
BMeIIaTeIbCTBA TMO0 MPOTHBOIIOKA3aHUSMH K €T0 BbI-
nosHeHuro. B onaoM HaOmonennu agsroBadTHas JIT
TOCJIe PHJI0CKOTTMYECKOTO MATHATHBHOTO YIaJICHUS
omyxonu g0 COJl 60 I'p Ha 30HY MEPBUYHOTO OYara
u 40 I'p Ha cpenocTenne odecneynsa cTabuIn3aIHio
npotiecca B TeueHue 82 mec [28].

B mocnennemM peTpocrieKTHBHOM KOTOPTHOM HC-
CJIETOBAaHUM HAIIMOHAIBHON OHKOJIOTHYECKO 0a3bl
(CHIA) mpu anamuze 5 427 ciydaeB XC mokasaHo,
YTO MPOBEJICHUE JIYYEBOW TEepariu XapaKTepU3yeTCs
3HAYMMBIM YITy4IIIeHHEeM S-JIETHEH BEDKHBAEMOCTH TIPH
CO/I 6omee 60 ['p, 0COOCHHO TTPH MPUMEHEHHIH COBPE-
MeHHbIX BapuaHToB JIT: nporonnas JIT, IMRT, crepeo-
TaKCUYeCKas paJuOXUpyprusi, 0COOCHHO Y MallMeHTOB
C TIOJIOKUTEIBHBIMU KpasiMU pe3ekuuu [26].

Crnengyetr oTMeTUTh, uTo anbioBanTHas XT He
paccMaTpuBaeTcs Kak BapHaHT KOMOMHHUPOBAHHOTO
JICUEHUS], YTO OTIPEICTISETCS €€ HU3KOH AP PEeKTUBHO-
cthio [29]. CormacHO TaHHBIM 0030pa, TTOCBSIIEHHOTO
HeTpaxeandbHbIM XC, CHCTEeMHasl IIUTOTOKCHYECKas
Tepanus crocoOHa MOBIMATH JIMIIL Ha Oe3penH-
nuBHYI BbDKHBaeMocTh (BPB), B ocobenHOCTH ¥
MAIUEHTOB C XOPOIINM (PYHKIIHOHAIHLHBIM CTAaTyCOM,
COJIMTAPHBIM XapaKTepOM OTJAJIEHHBIX O4aroB, a TaK-
e TP KOMOMHALMH Pa3IMYHBIX [UTOTOKCHYECKUX
areHToOB, HE BJIMS B I1€JIOM Ha OOIIYIO BBDKHBae-
MocTh (OB). CornacHo JaHHBIM 0030pa JTUTEPATyPHI
o npobieme TpaxeanbHbx XC, B 00mel rpymme
MAUEHTOB NPU MPUMEHEHUHU Pa3INYHBIX METOOB
neuenus S-netaas BPB cocrasnsama 58 %, Torna xak
OITyXOJIb-CTIeIIU(hIeCcKasi BEDKHBAEMOCTD JIOCTHTAIa
90 % B 9TOT MIEpHOa HAOMIONCHUSI. DTU U PHI e1Ie
pa3 oTpa)karoT MHJIOJIEHTHBIN XapakTep TeueHust XC
TpaxeH, 0COOCHHO MPH OMYXOJISIX HU3KOH CTETICHU
3II0Ka4eCTBEHHOCTH.

Hanbonee gacto penuanBHBIE OMYyXOJH BBISB-
JISJIUCh 'y TALUEHTOB CTapLIEH BO3PACTHOW IPYIIIIbI
(75 u Oonee Jyier), MONyYaBIINX IHJIOCKOITHUYECKOES
WM KOMOMHUPOBAaHHOE JieueHHe, 0COOEHHO TPH €ro
HepaJguKaJIbHOM Xapakrepe. Eie oJHUM BaKHBIM
(hakTOpOM B pa3BUTHHU peluanBa OOJC3HH SIBIISIIACH
Mopdoornueckas TudpepeHInpoBKa, IpUIeM Mpu
Huskoaudpepenuuposantoil XC BOZHUKHOBEHUE
peuuanuBa CTATHCTUYECKH HOCHIO NMOTPaHUYHBIN
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XapakTep, HyMEpHUYEeCKH MPEBBIIIAs €0 YaCTOTy MPH
BbICOKOIM (B (hepeHITMPOBAaHHBIX OMyxousx. pyrue
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3akJirouenue

B Hacrosiee BpeMst TaHHBIE JTUTEpaTypbl, 0000111a-
IOII[€ HAKOTIJICHHBIH KITMHUYECKUHN OTIBIT, TO3BOJISIOT
OTMETHUTH, 4T0 XC Tpaxen HanbOoJIee YacTo XapaKTepH-
3yeTcs KaK OITyXO0JIb HU3KOU CTETICHH 3]I0KaYeCTBEHHO-
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CBEAEHUA OB ABTOPAX

Tep-OBaneco Muxauna JIMuTpHeBHY, JOKTOp MEAWIMHCKUX HayK, podeccop, 3aBeayromuil kKageapoil OHKOJIOTHU U JTy4eBOH
tepanun, @I'BOY BO «Poccuiickuii yHUBepCUTET MEAUIMHB MuH3apaBa Poccun; Bexymmii HayuHblil coTpyaauk, @I'BY «Hammo-
HAJIBHBII MEIUIMHCKUIA NCCIe0BaTeNbCKIIA IeHTp oHKoorun uM. H.H. broxuna» Mun3zapasa Poccun (. MockBa, Poccust). SPIN-kox:
5400-1301. ORCID: 0000-0002-0042-1150.

AxcapuH AJiekceii AjieKCaHAPOBHY, TOKTOP MEIUIIMHCKUX HAYK, JOIEHT Kadeaps! xupyprudeckux 6omnesneit, bY BO XMAO-IOrpst
«CypryTcknil TOCyIapCTBEHHBIH YHHBEPCHTET); PyKOBOAUTETb OKPY)KHOTO OHKOJIOTHYECKOro meHTpa, bY «Cypryrckas okpyskHas
knuHrYeckas 6ompHUIA» (T. CypryT, Poccus). SPIN-kom: 3942-3223. ORCID: 0000-0002-7441-9846.

Koneiika Cepreii MuxaiiJioBu4, 3aBeyIOIINI OHKOJIOTHYECKUM OT/eNICHHEM a0IOMUHAIBHON U TOpakanbHO! oHKoJoruu, BY «Cyp-
TyTCKast OKpykHas knuHudeckas 6ompauLay (I CypryT, Pocens). SPIN-kom: 3956-3163. ORCID: 0009-0005-2450-8516.

BKINAQ ABTOPOB

Tep-OBanecoB Muxani JIMUTpHeBHY: pa3pabOTKa KOHIIEMIMH HAy4YHO! pabOThI, aHAIU3 HAY4YHOH paboThl, HAITMCAHUE CTAThH, KPH-
THYECKHH MePecMOTp C BHECEHUEM LIEHHOTO MHTEJIEKTYalIbHOTO COAEP)KaHNs, yTBEPKACHHUE MyOIMKYEeMOil BEpPCHU CTAThH.
AxcapuH AJlekceii AjleKcaHAPOBHY: Pa3paboTKa KOHIEIMU HayYHOH paboThI, aHaJTN3 Hay4yHOI pabOThI, HAMCAHHUE CTAThU, KPUTH-
YeCKHIi IepecMOTp € BHECEHHEM LIEHHOTO MHTEJIEKTYalIbHOTO CO/IeP KaHMsI, yTBEPKAEHHE ITyOINKyeMOii BEpCUH CTaTbU.

Koneiika Cepreii MuxaiinoBu4: aHaiu3 HayqHOI pabOTHI, KpUTUUECKHI TIEPECMOTpP C BHECEHHEM LIEHHOTO HHTEIUIEKTYaIbHOTO CO-
JepKaHusL.

Bce aBTopsl 0100pnin GHHAIBHYIO BEPCHIO CTAThHU MEepe Ty OrKaleil, BRIPa3uiii Corllacue HeCTH OTBETCTBEHHOCTD 33 BCE ACTIEKTHI
PaboTHI, MOPa3yMEBAIONLYI0 HAJUIEXKAIIEe H3ydeHHEe U PElIeHHE BOPOCOB, CBA3AHHBIX C TOYHOCTHIO U JIOOPOCOBECTHOCTBIO JIFO0OM
4acTH pabOTHI.

Qunancuposanue
Omo uccnedosarue He nompebo8aLo OONOIHUMETbHO20 PUHAHCUPOBAHUSL.
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Hugpopmuposannoe coznacue

Om nayuenma noayueno NUCbMeHHoe UHGOPMUPOBaHHOE 000POBONIbHOE co2nacue Ha NYyOIUKAYUI0 ONUCAHUS
KAUHUYECKO20 CIYYaAs U NYOIUKAYuio pomomamepuanos 8 MEOUYUHCKOM HCYPHANE, BKIIOUAS €20 INEeKMPOHHYIO
sepcuio (Oama noonucanusi: 16.12.24).
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AHHOTauus

AkTyanbHOCTb. PacnpoctpaHeHHOCTb OHKONOrMyecknx 3abonesaHnin NPOAOMKaET yBENUMYMBATLCH, COMPO-
BOXJasCb POCTOM CIly4aeB BTOPMYHOIO MOPaXKeHMs FOfIOBHOMO Mo3ra. 310 NogyepkvMBaeT HeobxoanMocTb
pa3paboTkm adhheKkTMBHBIX MeToAoB Tepanui. OnucaHue KnMHMYecKoro cnyyvas. [peacraBneHo KnmHuye-
ckoe HabnogeHne nauneHTkm, 49 neT, ¢ NOCKOKNETOYHbLIM PAKOM HVXHEA0NEBOro 6poHxa NpaBoro nerkoro
cT1bN2M1 (meTacTtas B ronioBHOM Mo3r) IV cTagmm ¢ nokanbHbIM peunanBoM MeTacTtasa B NpaBoni BUCOYHOMN
pore. [NoBTOpHOE HEMpOXMpyprnyeckoe yaaneHne onyxonu npoBeAeHO nog KOHTponem criyopecLeHTHON
ONarHoCTuKM 1 BMOCMNEKTPOCKONUM C UCMOMb30BaHNEM BOSIOKOHHO-OMNTMYECKOrO 30HA4A M MPOrpaMMHOro
obecneyerns Uno. Mopdonoruyeckoe nccnegosaHve buoncunHoro matepuana ¢ UMX nogreepauno ructo-
NOrMYecK1Mn aMarHo3 — Metactas NoCKOKNETOYHOro paka. Ha noxe yganeHHon onyxonu nposeaeHa hoTo-
AnHamunyeckas Tepanua (POT) ¢ ncnonb3osaHvem nasepHon yctaHoBkn JIPT-02-BrnocnekT ¢ npumeHeHem
BuocnekTpockonun. Tepanus 3aBepLuanachk Npu JOCTKeHUN apdekTa HPOTOBNNYNHIA U CHUXKEHNS HAEKCa
dnyopecueHUMn No AaHHbIM OMOCMEKTPOCKONUM OO0 3HAYEHUI, BNM3KMX K HOpMarbHbIM TkaHsaM. OueHka
nepudokansHon 30Hbl nocne ®AT npu rMCToNorM4eckoM NccnefoBaHMn NPOAEMOHCTpMpOBana OTCyTCTBrE
ONyXOmneBbIX KNETOK N Hanu4une BbIpaXKeHHOW MHpUNsTpaumMm numdounTamMmm, YTO KOCBEHHO MOXET CBuae-
TenbCTBOBaTh 006 aKkTMBaLUMKM NOKanbHOro0 MMMYHHOTO OTBeTa. B ganbHerwem nauveHTka Habnioganace y
OHKOJSI0ra Mo MecCTy XUTenbCTBa C NPOBEAEHNEM KOHTPOIbHbIX ccneqoBaHuin. [poTueoonyxonesas Tepanus
He HasHavanacb. 3akntoyeHue. B gaHHOM knnHndeckom criydae nocne AT pernctpmpoBanuce ANUTENbHBLIN
noKanbHbIN KOHTPONb OTCYTCTBUA peunanBa 3abonesaHus (6onee 11 mec), a Takke cTonkasa ctabunusaums
OCHOBHOW OMyXONun C PEerpeccoM 3KCTpaKpaHuarnbHbIX o4aroB B TeveHne 6 mec 6e3 nMpoTMBOOMYXOneBon
Tepanun. AT — meToq neveHns, n3bmpaTensHO 1 NOKaNbHO YHUUTOXAIOLWMIA OMyXoneBble KNeTku, npea-

#=7 [OukoHeHko Muxaun BukropoBu4, mischa.tober2011@yandex.ru
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cTaBnsietcst 6e3onacHbIM, 06HaAEeXMBaOLWUM U NepcneKkTnBHbIM, 0COOEHHO NS MaLMeHTOB C BTOPUYHBbIM
nopaxeHmem ronoBHOro Moara.

KnioueBble cnoBa: LepebpanbHbI MeTacTa3, BTOPMYHOE NopaKeHne rofloBHOro Mo3ra,
¢oTognHammueckas Tepanus, pnyopecueHTHasa AMarHocTuka, 6umocnekTpockonusi, XuMmoTepanusi, pak
rierkoro.

A CLINICAL CASE OF SUCCESSFUL TREATMENT OF THE
PATIENT WITH BRAIN METASTASES USING PHOTODYNAMIC
THERAPY AND FLUORESCENCE DIAGNOSTICS
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Abstract

Background. Cancer incidence is steadily increasing every year, and an estimated 20 % of cancer patients
will develop brain metastases. This dictates the need to develop effective treatment modalities. Clinical case
description. A49-year-old female patient was admitted to the Russian Research Neurosurgical Institute with
stage IV cT1bN2M1 squamous cell carcinoma of the right lower-lobe bronchus (metastases in the brain)
with a local recurrence of metastasis in the right temporal lobe. Removal of the tumor was performed under
fluorescent guidance and biospectroscopy using a fiber-optic probe and Uno software. Histopathological
examination of the biopsy sample and IHC staining confirmed metastastatic squamous cell carcinoma.
Photodynamic therapy (PDT) of the bed of the removed tumor was performed using the LFT-02-Biospect laser
system (Biospec, Russia) with biospectroscopy. The therapy was completed upon achieving the photobleaching
effect and reducing the fluorescence index to values close to normal tissues. The histological examination
of the perifocal zone after PDT demonstrated the absence of tumor cells and the presence of pronounced
lymphocyte infiltration, which may indicate activation of the immune system. Evaluation of the perifocal zone
after PDT by means of histological examination demonstrated the absence of tumor cells and the presence of
pronounced lymphocyte infiltration, which may indirectly indicate activation of the local immune response. The
patient was subsequently observed by an oncologist at her place of residence with follow-up examinations.
Antitumor therapy was not prescribed. Conclusion. In this case, no disease recurrence during a follow-up
of 11 months, as well as persistent stabilization of the primary tumor with regression of extracranial foci for
6 months was observed. PDT, a treatment method that selectively and locally destroys tumor cells, appears
to be safe and promising especially for patients with brain metastases.

Key words: cerebral metastasis, secondary brain damage, photodynamic therapy, fluorescence
diagnostics, biospectroscopy, chemotherapy, lung cancer.

OyHmaMeHTanbHbIEe UCCIEIOBAHUS 3HAYUTEIHLHO
pacLIMpUIIN IPECTABICHUE O MEXaHU3MaxX MeTacTa-
3MPOBaHMUs 37I0KaY€CTBEHHBIX OITyXO0JICH B CTPYKTYpBI
neHTpanbHoii HepBHOU cuctemsl (LIHC), B HacTostmee
BpeMsI TaHHBIH ITpoIecc paccMaTpUBAETCs HE Kak CITy-
YaifHOe, a KaK FeHEeTHYECKH 3alporpaMMHUPOBAHHOE
cobprtue [1-3]. ComacHO CTaTHCTHYECKUM JaHHBIM
nocienaux jet, y 20 % mamueHToB cO 370Kave-
CTBCHHBIMU OITYXOJIAIMU PETUCTPUPYCTCS MMOPAKCHUC

CUBUPCKIY OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 174-188

TOJIOBHOTO Mo3ra [3, 4]. Pe3ynbTarsl ayTONCHHHBIX
UCCIEeIOBAHUN AEMOHCTPUPYIOT 0oJiee BBICOKYIO
yactory MertactazupoBanusi B [IHC y manueHnTos c
pa3nmaHBIMU HOBooOpazoBaHusmu (10 40 %) [4, 5].

CymiecTByIonye ONIUKN JICYSHHUS MaIlMeHTOB C
OHKOJIOTUYECKOH naronorueit mpu [V craauu 3aboiie-
BaHUs1, 0COOCHHO IPU BTOPHUYHOM ITOPAKESHUHN T'OJIOB-
HOTO MO3T'a, OTIINIAFOTCS HU3KOH A(h(heKTHUBHOCTEIO [4,
6]. YuuThIBasg ITMCCEMHHAIIMIO TPOIIECcCa, BEAYIINM
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METOJIOM JI€UEHHU SIBJISIETCS MPOTUBOOIYXOJEBAS
nekapcTBeHHas Tepamnus [6]. [Tpu nepedpaapHOM Me-
TaCTaTUIEeCKOM MOpakeHuH 3(p(peKTHBHOCTH TAHHOTO
MOJX01a BEChbMa OTPaHUYCHA, YTO OOBSCHSCTCS HE
TOJIBKO CYIIECTBOBAHHWEM TeMaTOdHIIEe(aTnIecKoro
Oapbepa, Ho 1 HOPMHUPOBAHMEM I'€MaTO-OITyX0JIEBOTO
Oapbepa, MOJIEKYIIPHO-TeHETUYECKUMU OTIINUUTEIb-
HBIMU 0COOEHHOCTSIMH BTOPUYHBIX 04aroB ¥ IMMYHO-
CYIIPECCUBHBIM MUKpPOOKpYxkeHueM [7—11]. JlyueBas
Teparus SBISIeTCs BaKHOH JIe4eOHOM OTIIneH y maiu-
€HTOB C METaCTaTMYECKUM ITOPaKEHUEM I'0JIOBHOTO
Mosra [6]. Tem HEe MEeHEe CpeTHSIST OJHOTOANIHAS BhI-
YKHBAEMOCTb JJa’Ke ITPH MIPOBEIACHUH CIICIU(UUECKOTO
MIPOTHBOOIYXOJIEBOT'O JICYCHHSI OCTACTCSI HU3KOH U B
cpenaem He nipeBbrmaet 20 % [3, 4].

OnHUM 13 OCHOBHBIX METOIOB JICYEHHSI TTAI[IEHTOB
C METacTaTU4ECKUM MOPAKEHUEM TOJIOBHOTO MO3ra
SIBJISIETCSL XUPYPrUUecKoe yjaajieHue omyxoau [6].
BueznpeHnne MeTon0B MHTPAONEPALIMOHHOTO KOHTPO-
JI51, TAKUX KaK HeMpoPHU3NOIOrHueCKUA MOHUTOPHHT
C KapTUpoBaHWEM (YHKLIMOHAJIBHO 3HAYUMBIX 30H,
YIBTPa3ByKOBasi 1 MArHUTHO-PE30HAHCHAS! HABUTALIUS,
HE TOJIBKO I03BOJISIIOT MaKCUMAaJIbHO PaguKaIbHO
YIAJIUTh OIyXOJb, HO M YMEHBIINTb PUCK I1OCIIEOIe-
paIMoOHHOTO HeBposornyeckoro aepunura. OqHaAKO
XUPYPrUYECKOe JIEUEHUE HE CHMYKAET BBICOKYIO Be-
POSITHOCTH MECTHOTO PELUANBA MM BOZHUKHOBEHHS
BTOPUYHOTO O4yara B Jpyroi 00JacTu roJIOBHOTO MO3-
ra. Takum 00pa3om, BO3HHKJIIA OCTPast HEOOXOMMOCTb
MOKCKA METOJIA JICUCHHsI, KOTOPBIA OyJeT He TOJIBKO
n30MpaTesbHO Pa3pyIIaTh OIMyXOJIEBble KIETKU, HO U
HMHAYLHUPOBATh CUCTEMHBIE IIPOTUBOOIYXOJIEBBIE M-
MYHHBIE PEaKIIiy, He OKa3bIBast TOKCHYECKOTO A ex-
Ta Kak Ha OPTaHu3M, TaK 1 Ha MO3TOBOE BEIIECTBO.

B nocnennee necaruneTve B KIMHUYECKOH OH-
KOJIOTHHM OTMEYaeTCsl BO3PACTAIOMIMI MHTEpeC K
dhotommaammaeckoit Tepanuu (OT) [12—-16], xoTo-
pas IpeJICTaBIAeTCsl OPraHOCOXPAHSIOIIUM METO0M
JIOKaJBHOTO BO3/EHCTBUSA HA OINyXOJIEBBIE KIIETKH,
OCHOBAaHHBIM Ha COYETAHHOM HCIOJIb30BaHUU (HOTO-
CeHCHOMIIM3aTopa U JIa3€PHOI0 U3JIy4eHHs OIpene-
JieHHOM muTrHBI BoMHBL. Ocoboe mecto O/ T 3ansna B
Heripoonkosnoruu [16, 17]. B psiae kpynHbIX uccaeno-
Banuii npumenenne O T nocne ynaneHus NHalbHbIX
orryxodeii grade 3—4 IpoIeMOHCTPHPOBAIIO IITUTEIb-
HBIH JIOKaJTBHBIA KOHTPOJH [ 16—19].

[Mpu ®JT wxiaroueBbiM (HAKTOPOM, OMPEASISIO-
LIMM €€ JUTUTENBHOCTh U 3 (EKTUBHOCTD, SIBISETCS
KOHTPOJIb HaKOIUIeHUs (OTOCEHCUOMIM3aTopa B
OITyXOJIEBBIX KJIeTKaX. J[muTenpHOoe BpeMs ¢ 3TOil 1ie-
JIBIO TIPUMEHSIETCSI OIIEHKA HMHTEHCUBHOCTH BUIMMOMN
(ryopecLeHLUH, YTO IPECTABISAETCS CyObEKTUBHBIM
METOZIOM C HU3KOH UyBCTBUTEIBHOCTHIO. bHocnekTpo-
CKOTIHSI a0COJTIOTHBIX TIOKa3aTelied (IIyopecieHIInN
(nHIeke QayopecueHuu) MO3BOJIMIIAa TOCTOBEPHO
OTIPE/IEIIATH HATMYHE OITYyXOJIEBbIX KJIETOK C U3MEHEH-
HBIM MeTa0om3MoM [16].

bnaropapst npoBeAeHHBIM HCCIIEIOBAHUSIM YCTa-
HOBJIEHO HE TOJBKO MPSIMOE IMUTOTOKCHYECKOE
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neiicreue @) T Ha oryxoeBbIe KIETKHU, HO U (DaKT aK-
TUBAIINY CTISI(PHYECKOTO UMMYHHOTO 0oTBeTa [12, 16,
20-22]. YHUYTOKEHHUE Oy XOJIEBBIX KJIIETOK TPUBOTUT
K Pa3BUTHUIO OCTPOTO BOCIAJICHUS U, KaK CICACTBHE,
MIPUBJICYCHUIO KIIETOK UMMYHHOM CHCTEMBI, TAKHM 00-
pazoM, THUIUUPYSI CACTEMHBINA POTUBOOIYXOJIEBBIMA
MMMYHHBIN OTBET. Y UMTHIBAs CYILIECTBYIOIIIEE HA JIaH-
HOE BpeMs MPEICTABICHUE O MEXaHU3MaX JECHCTBUS
u OezonacHocTu npumenenus, /T npencrasisercs
YHUKAJbHBIM U BECbMa MEPCHEKTUBHBIM METOAOM
JICUEHUS JUIs TAaLMEHTOB C METaCTaTHYECKUM ITOPaKe-
aueMm [{THC u mucceMuHIpOBaHHBIM OHKOJIOTUYECKUM
MIPOLIECCOM B LIEJIOM.

Onucanue KIMHUYECKOTO CJIyYas

bonvuas 3., 49 nem, nocmynuna 21.03.23 6 ueti-
poxupypeuyecxkoe omoenenue Ne 4 Poccuiickoeo
HAYYHO-UCCIe008AMENbCKO2O HeUpOXUPYPIUUECKO20
uncmumyma um. npogeccopa A.JI. Ilonenosa.

Hnuyuayus 3abonesanus npouzouina c éepuguxa-
yuu 06veMH020 00PA306AHUS NPABOLL BUCOYHOU OO,
08.02.22 no sxcmpennviM NOKA3AHUAM BbINOTHEHO
Xupypauyeckoe eMeulamenbcmseo 8 obveme KOCMHO-
nIacmuyeckol mpenanayuu yepena 8 npasoli 8UCoY-
HoU obnacmu, yoaneHusi obpazosanusi. B danvhetiwem
nayuenmia Haba00aNaAch y OHKOI02A NO MeCmy
JHCUMeENbCMEd, Npu 00C1e008AHUU OUASHOCMUPOBAH
YEHMPANbHbIL NIOCKOKIEMOUHbIN PAK HUNMCHeOOo le-
6020 OpoHXxa cnpasa ¢ nepexooom Ha cpeoHedonesol
OpOHX ¢ 6061IEUCHUECM CE2MEHTNAPHOU 1e20UHOU ap-
mepuu cTIBN2M1 IV cm. B mae 2022 2. nposeden
KYpC JIy4esoti mepanuu Ha obaacmy YOaieHHO20 Me-
macmaza COH 27 I'p, a makoce xumuomepanusi no
cxeme TC (kapoonnamun AUCS—6 + naxiumakcen)
6 yuxnog c uions no oexkaopv 2022 2. Onucvisaemoe
npozpeccuposanue 3a001e8anUs 8biA6IEHO 8 Mapnie
2023 2. 6 8ude 10KAIbHO2O peyuousa mMemacmasda 8
npasoii sucoyHotl done (puc. 1).

24.03.23 6 nnanosom nopsoxe npogedeHo yoaieHue
00pa306aHUs 3A0HUX OMOEN08 NPABOL BUCOUHOL 00U
u AT na nooice yoanrenHotl onyxonu ¢ npumMeHeHuem
@yopecyenmHnou OuaeHOCMuUKU 1 OUOCNEKMPOCKONU-
yeckum Koumponem. 3a 6 u 0o onepayuu nayuenmxa
NepopaIbHO NPUHAILA PACEOP (OMOCEHCUDUNUZAMO-
pa (npenapam 5-amunonesyiuHo8oU KUCI0mMbl) 8 003U-
poske 20 me/ke. [{is unmpaonepayuoHol 6u3yaibHouU
(kKawecmeenHol) oyenKu UHMEeHCUSHOCIU (ryopec-
YeHYUU ONyxXoau UCHONb308AACA UCHOYHUK CUHE2O
ceema ¢ Onunot sonnvt 400 um (cmayuonapmwiil ayo-
pecyenmuulii MoOyIb Ha ONEPAUUOHHOM MUKPOCKONE
Leica, I'epmanus). [lomumo xavecmeeHnou oyeHku
UHMEHCUBHOCTU (DILyOpecyeHyul OCyuWecmsisiidch
KOIUYEeCMBEHHAs ee OyeHKa (pacuem unoexca ¢yo-
pecyeHyul) ¢ NOMOubI0 DUOCHEKMPOCKONUYECKO20 UC-
C1e008aHUsL HA 1A3EPHOLL TNEKMPOHHO-CNEKMPATbHOU
yemanosgke JIDCA-01-buocnekm (buocnex, Poccus)
C UCNONB308AHUEM BOJIOKOHHO-ONMUYECKO20 30HOA U
npoepammnoeo obecnevenus Uno. Hnoexc ¢hnyopec-
yenyuu (M®D) mraneil 8b14UCTANCA KAK OMHOULEHUE

SIBERIAN JOURNAL OF ONCOLOGY. 2025; 24(1): 174-188



CNYYAN U3 KNTMHUYECKOW MPAKTUKN

UHMEHCUBHOCMU (DIyopecyeHyuu GomocencuduIu-
3amopa K UHMEHCUBHOCIU OMPANCEHHO20 JIA3EPHO0
cuenana u evlpaxcancs 8 ycaoeuvix eounuyax (VE).
Llenmpanvras 30Ha namonocu4ecKol mkanu Xxapakme-
PU308a1aCh OMCYMCMEUEM 8UOUMOT (hryopecyeHyuu
u Huzkum U@ no dannvim cnexkmpockonuu (2 VE), ma-
KpoCKonuuecku 0anHas 001acms oviia npeocmaesiend
nexposom. [locne yoanenus nosoobpazoeanus 6 10ice
8bIABIIEHO SPKOE PO30BOE C8edeHue homoceHcuouIU-
samopa ¢ nogviueruem U® (puc. 2).

Yyumvieas pecucmpayuio gnyopecyenyuu, umo
noopasymesaen noo coooil Haauyue MemadoIudecKu

UBMEHEHHBIX KIEeMOK, NPUHSMO peuleHie 0 nposedenuu
QT na nosice yOaneHHoU OnyxXoau ¢ UCHOLb308AHUEM
nazepuoti ycmarnoexu JIOT-02-buocnexm (buocnexm,
Poccust) mownocmoio 2 Bm u OnuHot 601HbL U3TYYEHUs
635 HM ¢ MOHOBOIOKOHHBIM SUOKUM CBETOBOOOM C
YUTUHOPUYECKUM KOHYebLM uziyuamenem. 1lnouaow
obnyuaemo2o nodxca cocmasuna 25 cm?, o docmudice-
HUsL mepanesmuuecko2o sgpexma nompebosanocy 2
ceanca DT no 2 u 3 mun coomeemcmeeHHO ¢ nepe-
Ppbleom 3 MuH OJis 8bINOIHEHUsS CHEKMPOCKONUYECKUX
usmepenutl, nromnocms mownocmu 80 mB/cm?,
umoz08as ceemosas 003a Npu CyMMAapHOM 8peMeHU

Puc. 1. MPT ronoBHOro mosra ¢ KOHTpacTHbIM ycuneHmem (22.03.23): A — akcnanbHas npoekumsl, NocTkoHTpacTHbin 3D-MP-RAGE,
T1 BW; b — kopoHapHasi npoekuust, noctkoHTpacTtHeln 3D-MP-RAGE, T1 BU; B — caruttanbHas npoekuusi B pexvume DWI.
[MaTonornyeckoe KUCTO3HO-CONMAHOE 0bpa3oBaHune B 3a4HMX OTAeNax NpaBoi BUCOYHOM Aonu, padmepamu 37x28x30 MM, UHTEHCUBHO
HakannvBeatoLee KOHTPacTHOe BELLEeCTBO, COMPOBOXAAtOLLEECs BblpaXeHHbIM nepudoKarnbHbI OTEKOM U CMELLEHNEM CPEANHHbIX
cTpykTyp 4o 10 mm. NprmMeyaHue: pUCyHOK BbIMOSIHEH aBTopamMmn
Fig. 1. MRI of the brain with contrast enhancement (22.03.23). A — axial projection post-contrast 3D MP-RAGE, T1 VI, B — coronary
projection post—contrast 3D MP-RAGE, T1 VI, C — sagittal projection in DWI mode. Pathological cystic solid lesion in the posterior parts
of the right temporal lobe, measuring 37x28x30 mm, intensively accumulating contrast agent, accompanied by pronounced perifocal
edema and displacement of median structures up to 10 mm. Note: created by the authors

8

Hupeke ayopecueHunn
Fluorescence index 0 +

100 T T T T

80 4

L HHTEHCHBHOCTH  photosensitizer

tayopecuenunn  fluorescence

60 = = 3
(horocencngnanzaropa intensity

50 1 MHTeHCHBHOCTH
OTPaKEHHEHHOTO
40 T nazepHOro curuasa

tintensity of reflected 3
laser signal

10 + 2

‘
600 650 700 750 800
Anwuua sonkbl, kv Wavelength, nm

4

UHTEHCUBHOCTL, OTH.2A.

30

Puc. 2. A — nHTpaonepaunoHHas otorpacus noxa yaaneHHoro HosoobpasoBaHusi B 6eriom ceete; b — nHTpaonepaumoHHas Bu3ya-
nm3auums ipKo-po30Boii hryopecLEHLIMN CTEHOK Noxa yaaneHHoro HoBoobpasosaHus o AT B cuHeM ceeTe (400 HM); B — gaHHbIe
6GuocnekTpockonuyeckoro nccrnenosanus o ®AT: 1 — P nHTakTHOM KOpbI ronoBHoro Mosra coctasun 1 Y.E.; 2 — O ueHTpanbHoM 30HbI
natonormyeckoro HosoobpasosaHus — 2 Y.E.; 3 — ® noxa ynaneHHoro HoBoobpasoBaHus/nepudokansHas 3oHa (gHo noxa) — 6,8 Y.E.;
4 — V1® noxa yaaneHHoro HoBoobpasoBaHus/nepudokanbHas 3oHa (CTeHku noxa) — 6,7 Y.E. NMprumedaHue: pucyHoK BbINOMHEH aBTOpamMu
Fig. 2. A — intraoperative photograph of the bed of the removed tumor in white light; B — intraoperative visualization of the bright pink
fluorescence of the walls of the bed of the removed tumor before PDT in blue light (400 nm). B — data of the biospectroscopic examina-
tion before PDT: 1 — IF of the intact cerebral cortex was 1 Cu.E.; 2 — IF of the central zone of pathological neoplasm — 2 Cu.E.; 3 — IF of
the bed of the removed tumor/perifocal zone (bottom of the bed) — 6.8 Cu.E.; 4 — IF of the bed of the removed tumor/perifocal zone
(the walls of the bed) — 6.7 Cu. Note: created by the authors
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QT 5 mun cocmasuna 24 [c/cm’. Tepanus 3asep-
wanacs npu Q0CMuUMNCeHUU homoodezpadayuil Mo1exKy
¢omocencubunuzamopa (3¢ppexm omodruuunea)
U CHUdICEHUU UHOEKCa pryopecyenyuu 00 3Ha4eHull,
Onuskux Kk Hopmansuvim mrausim, — 1 VE (puc. 3).
Uccnedosan buoncuiinsiti mamepuan (pazmen-
mos onyxonu 0o nposederusi CUT u nepugoxranvbHoll
30nvl nocie npogedenus OIT (puc. 4, 5). Mamepuan

Guxcuposaru 6 10 % 3abyghepennom gopmanune,
00e38001CUBANU CIMAHOAPMHBIM CHOCOOOM U 3d-
aueanu 8 napagun. Mzyuanucey eucmonozuveckue
cpesbl, OKpauleHHble 2eMAMOKCUTUHOM U DO3UHOM,
a makdce pe3ynbmamsl UMMYHOSUCNOXUMUYLECKUX
(UT'X) peaxyuii c anmumenamu K naH-YumMoKepamuHy,
CD68 u mapxepy nponugepamuenoli akmueHocmu
Ki67 (aumumena ¢upmor Dako (Hanus), cucmema
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Puc. 3. A — nHTpaonepauunoHHas dotorpadus nposefeHus ®AT Ha noxe yaaneHHoro HoBoobpasoBaHus C UCMONb30BAHUEM CBE-
TOBOAA C UMNUHAPUYECKMM KOHLEBBIM U3nyyaTteneM; b — uHTpaonepauvoHHas Busyanusauus addekta potobnuumHra (oTcyTcTBre
BMOVMOW ¢priyopecLieHLMM) B CUHEM cBeTe nocre 3aBeplueHus ®OT; B — aHHble 6MOCNEKTPOCKONMYECKOrO CCNEAOBAHNS BO BpEMSI

OOT: 1 — U nHTakTHOWM Kopbl ronoBHoro Mosra — 1 YE; 2 — N noxa ynaneHHoro HoBoobpasoBaHusi/nepudokansHas 30Ha 4o Hadana
1-ro ceanca T — 6,7 Y.E.; 3 — ® noxa ynaneHHoro HoBoobpasoBaHusi/nepudokanbHas 3oHa nocrne 1-ro ceaHca ®AT — 2,6 YE;
4 — N noxa ynaneHHoro HoBoobpasoBaHus/nepudokarnbsHasi 3oHa nocrne 2-ro ceadca OOT — 1 YE.
MpuMeyaHne: puCyHoK BbINOSIHEH aBTOpaMu
Fig. 3. A —intraoperative photo of PDT of the bed of a removed tumor using a light guide with a cylindrical end emitter; B — intraopera-
tive visualization of the photobleaching effect (absence of visible fluorescence) in blue light after completion of PDT. B — data from a
biospectroscopic examination during PDT: 1 — IF of the intact cerebral cortex — 1 UE; 2 — IF the bed of the removed tumor/perifocal zone
before the start of the 1st PDT session — 6.7 CU; 3 — IF the bed of the removed tumor/perifocal zone after the 1st PDT session — 2.6
CU.; 4 — IF the bed of the removed tumor/ perifocal zone after the 2nd session of PDT — 1 UE. Note: created by the authors

Puc. 4. Mukpodoto. [mctonornye-
CKOe nccnegoBaHne onyxonu Ao
@[T, okpacka reMmaToKCUITMHOM U
303nHoM, x200: A-B — meTacTas
NOCKOKNETOYHOro paka; I — rpa-
HML@ OMyXomnu € TKaHbto Mo3ra (*).
MprmeyaHue: pucyHOK BbIMONMHEH

aBTOpamMu

Fig. 4. Microphoto. Histological

examination of tumor specimen
before PDT. Staining with hematoxy-
lin and eosin, x200. A-C — Metasta-

ses of squamous cell carcinoma;

D is the border of the tumor with

brain tissue (*).

Note: created by the authors
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suzyanuzayuu EnVision). ['ucmonoeuueckuii ananusz
u Muxkpogomoepagpuposanue npogoouULUCy ¢ No-
MOWbIO cKanupyruezo mukpockona Leica Aperio
AT2 ¢ ucnonvzosanuem meneddlcepa u300paxiceHul
AperiolmageScope (Leica Microsystems, CILLIA).

1o pezynbmamanm 2ucmonocuuecko2o uccied08anus
mamepuana hpazmennos onyxoiu 8blA61eH MEmacmas
NJIOCKOKAEeMOUH020 paka (puc. 4), npedcmasniennviil

NAACMAMU U 2HEe30aMU NOTUMOPDHBIX INUMENUATLHBIX
kemox. Onyxonegvie K1emKi OKpy2no-06aIbHOU (hopMbl,
¢ KpYynHbLMU S0PAMU,; XPOMAMUH 8 0PAX 3ePHUCbIL,
Makice GU3VATUZUPYIOMCS KPYNHbIE D03UHOPUIbHbIE
AOPLIUKY. YMepenHo 8bIpajiceHHblil KIemoyHO-10epHblll
ROMUMOPPUIM C HATUYUEM 08Y- U MHO2OSAOEPHbIX Kile-
moxk. OOHapylicuBarOmes MHO2oOUUCTeHHblE ucypbl
MUMO308, 8 MOM HUCLE AMUNUYECKUX, 04all HEKPO308.

A/A

-

Pwuc. 5. MukpodoTo. MNcronoruyeckoe uccrnenoBaHune nepudokanbHorn 3oHbl nocne ®AT: A — nons nwemMmny4eckoro HeKpo3a ¢ ABMeHus-
MW OpraHu3aLmun, okpacka reMaToKCUMHOM 1 303uHoM, X100; b — ructroumnTapHasa MHUILTPALMS MO Kpak eAMHUYHbIX hparmMeHToB
TKaHW, okpacka remaToKCUIIMHOM 1 303uHoMm, x200; B — ructnounTapHas MHUNETPaUns 1 SBNeHUS KonnareHn3aumm HeKpoTUYECKNX

Macc, okpacka reMaTokCUIMHOM 1 303uHOM, x400; [N — uMMyHorMcToxnMmuyeckasi peakums ¢ mapkepom CD68, okpalumBaHue 4Yactu
TMCTUOLMTAPHBIX KNETOK (yka3aHo CTpernkoi). MNpumevaHue: pucyHoK BbIMOMHEH aBTopaMm
Fig. 5. Microphoto. Histological examination of the perifocal zone sample after PDT: A — fields of ischemic necrosis, staining with hema-
toxylin and eosin, x100; B — histiocytic infiltration along the margin of single tissue fragments, staining with hematoxylin and eosin, x200;
B — histiocytic infiltration and the phenomena of collagenization of necrotic masses, staining with hematoxylin and eosin, x400;
G — immunohistochemical reaction with CD68 marker, staining of part of histiocytic cells (indicated by arrow).
Note: created by the authors

Puc. 6. MPT ronoBHoro mosra ¢ KoOHTpacTHbIM ycuneHueM (28.03.23): A — akcuanbHas Npoekuusi, MOCTKOHTpacTHbIN T1 BU;
B — akcnanbHas npoekuyms B pexxume DWI. OTmevaeTcst HaKonneHne KOHTpacTa BAOMb CTEHOK NOCTOMNEPaLMOHHOM NOMoCTU.
Mo nepudepun noxa yaaneHHon onyxonu HabnoaaeTcsi CHMKeHne koadpduumeHTa anddysnum Ha TonwuHy 1-2 mMm. CmelleHve
CPeaVHHbIX CTPYKTYp A0 4 MM. [NpyMedaHune: pucyHOK BbINMOMHEH aBTopamu
Fig. 6. MRI of the brain with contrast enhancement (28.03.23): A — axial projection, post-contrast T1 VI; B — axial projection in DWI
mode. There is an accumulation of contrast along the walls of the postoperative cavity. Along the periphery of the bed of the removed
tumor, a decrease in the diffusion coefficient by a thickness of 1-2 mm is observed. The displacement of the median structures is up to
4 mm. Note: created by the authors
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Puc. 7. MCKT opraHoB rpyaHOm KneTku 1 GproLLHOM NONocT B akcmanbHow npoekumn (29.06.23): A — B KOpHe NpaBoro Nerkoro Busya-
nmaupyetcs obbi3BecTBNEeHHOe obpasoBaHune, pasmepamu 6x3 MM (OTMeYeHO KpacHow cTpenkon); b — B cybnnespanbHbix otaenax
HWXKHEW JONN NEeBOro Nerkoro onpeaensieTcs 30Ha KOHCONUAaL MM Nero4Hon TkaHu, pasmepamm 25x14 MM (OTMEYEHO OpaHXeBOW
cTpenkon); B S6, S8, S9 npaBoro nerkoro Ha MoHe THKUCTO N3MEHEHHOW NIEro4YHON NMapeHXMMbl BU3yanuanpyTcs ConnaHble u cyb-
conuaHble o4aru, paamepamu ot 2 40 9 MM (OTMEYEHO XENTON CTPenkon); B S6 1 S8 npaBoro nerkoro BU3yanuavpyoTcs eauHnYHbIe
KanbLMHMPOBaHHbIE o4arun, agnameTpom Ao 4 mm. NpoxoanMocTb Tpaxeo-6poHXmanbHOro Aepesa He HapylueHa. JlumdaTtnyeckme ysnbl
CpefoCTeHUs, NOAMBILLEYHBIX Y HAAKMIYNYHBIX 0bracTeln He yBenuyeHbl; B — coxpaHsieTcs yBenuyeHHbIn nuMdaTtnyeckun y3en rpyn-
Mbl NEYEHOYHON apTepumn (OTMEYEHO 3eneHon cTpenkon). o cpaBHeHWIO ¢ nccnegosaHvem B siHBape 2023 r. — 6e3 3Ha4YvMmol AnHaMm-
k. MprmeyaHue: pUCyHOK BbIMOMHEH aBTopamu
Fig. 7. MSCT of the chest and abdominal organs in an axial section (29.06.23). A — calcified lesion measuring 6x3 mm is visualized in
the root of the right lung, (marked with a red arrow). B — in the subpleural sections of the lower lobe of the left lung, a zone of consolida-
tion of lung tissue with dimensions of 25x14mm is determined (marked with an orange arrow); in S6, S8, S9 of the right lung, solid and
sub-solid foci ranging in size from 2 to 9 mm are visualized against the background of severely altered pulmonary parenchyma (marked
with a yellow arrow). Single calcified foci with a diameter of up to 4mm are visualized in S6 and S8 of the right lung. The course and
patency of the trachea and bronchi are not impaired. The lymph nodes of the mediastinum, axillary and supraclavicular regions are not
enlarged. C — the enlarged lymph node of the hepatic artery group remains (marked with a green arrow). According to medical records,
compared with the study in January 2023, there were no significant changes. Note: created by the authors

1o pe3ynomamam 2ucmonocu4eckozo uccie008anus
nepughokaibHoll 30HbL nocie npogedenusi OUT: 98 %
Mamepuana npedcmasieHo NOIAMU UEeMUYECKO20 He-
Kpo3a c Agnenuamu opeanusayuu (puc. 5), 2 % — nepu-
¢hoxanvroli 30101l 8 8Ude 61020 Beuyecmed 20J106H020
mosea. Ilo kparo edunuunvix hpacmenmos gviasiena
SUCTNUOYUMAPHO-MAKPOPDA2ATbHAS UHDUILMPAYUS
(puc. 5 b—B). Onyxonegvie kiemxu 6 obveme ucciedo-
sanHo20 mamepuana omcymcmayiom. lpu nposedenuu
UMMYHOSUCTOXUMUYECKO20 UCCTe008AHUSL IKCIPECCUs.
NAH-YUMOKepamuHa He 0OHapyicena, nporughepamus-
Has akmueHocmv no Ki67 omcymemeyem, Kiemku
aumghouonozo psoa sxcnpeccuposanu mapkep CDG6S.

28.03.23 gvinonneno xonmponvroe MPT conosnozo
mo3zea (puc. 6)

Pannuii nocneonepayuonnvlii nepuoo npomexan
0e3 0CNodCHeHUT, NAYUEHIKA GLINUCAHA 6 KOMNEHCU-
POBANHHOM COCMOAHUY NOO HAONIOOEeHUe OHKON02a NO
mecmy orcumenvcmea. [Ipomusoonyxonesoe neuerue
He NPOBOOUTOCD.

Ilepevie KonmponbHble UCCLe008aANUA OP2AHO8
2PYOHOU KemKU U OPIOUHOU NOTOCMU NOCe NOGMOP-
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HO20 XUpYypeuueckoz2o ledeHusi 8bINOJIHEeHbl 8 UIOHE
2023 e. (puc. 7). Taxoce 6 urone 2023 2. gvinonnena
koumponvras MPT eonogrnozo mosea ¢ konmpacm-
HolM ycunenuem (puc. 8). Iayuenmxa npoodonsicuna
Hab00amsbcsi y OHKON024 NO MeCHy HCUMELbCMEd.
IIpomusoonyxonegoe neuenue He nPOGOOUNOC.

B oxmsbpe 2023 2. 601bHOU NAAHOB0 GbINOTHEHO
ouepeonoe oocnedosanue — MCKT opeanos epyoroti
Kknemku u oprownou nonocmu (puc. 9) u MPT 2onos-
HO20 M032ad ¢ KOHmpacmHuim ycunenuem (puc. 10). Hz-
3G HEe3HAUUMENbHBIX PA3MEPOS BNEPEbLE BbIABLEHHOE
obpasosanue (no oannvim MCKT opeanos epyouoi
knemxu om 06.10.23) 6 S10 635mo noo ounamuueckoe
Haobnodenue 6e3 npogedenuss NPOMuUBOONYXoLe6020
neuenus. Ouepeonoe nianogoe obcredosanue, 8
ooveme MCKT opeanog epyonoil knemxu u opioui-
HoU norocmu, o6vi10 evinonneno 04.04.24 (puc. 11).
Tayuenmrka npooondicuna HadbawdeHue y paoHHo2o
onxonoza. Cneyughuueckoe npomusoonyxoiegoe Jie-
YyeHUe He HA3HAYEHO.

AHanm3upys JaHHOE KIMHUYECKOe HaOIIoJIeHNE,
HEOOXOIMMO OTMETHUTh, UTO JaXKe MIPHU MAKPOCKOIIH-
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Puc. 8. MPT ronosHoro moara ¢ KoHTpacTHbIM ycuneHunem (08.06.23):

A — akcnanbHas npoekums noctkoHTpacTHbin 3D-MP-RAGE, T1 BU; b — akcnanbHasa npoekumns B pexume FLAIR. CoxpaHsaeTtcsa Hako-
NreHne KOHTPaCTHOro BeLLeCcTBa BAOMb CTEHOK NOCNeonepaLnoHHON NOIOCTY C YMEHbLLEHUE ero MHTEHCUBHOCTY U CHXKEHNE CTENeHn
nepudokansHoro oteka. [pusHakoB nporpeccrpoBaHns 3abonesaHns HeT. MNprMeyaHye: pucyHOK BbINOHEH aBTOpamu
Fig. 8. MRI of the brain with contrast enhancement (08.06.23). A — axial projection post-contrast 3D MP-RAGE, T1 VI, B — axial projec-
tion in FLAIR mode. There is an accumulation of contrast agent along the walls of the postoperative cavity with a decrease in its inten-
sity and a decrease in the degree of perifocal edema. There are no signs of disease progression. Note: created by the authors

Puc. 9. MCKT opraHoB rpyaHoI KneTku 1 GproLwHOM NonocTu B akcmarnbHo npoekumn (06.10.23): A — B KOpHe NpaBoro Nerkoro
coxpaHsieTcsi 06bI3BECTBMNEHHOE 06pa3oBaHmne, NPEXHUMU pasmepamu 5x4 MM (OTMEYeEHO KpacHou cTpenkon); b — B cybnneBpanbHbIxX
oTAenax HWKHeN Aonu NeBoro ferkoro CoXpaHseTcs 30Ha KOHCONMAALUMM NErOYHON TKaHN NPEXHUMU padmepamm (25%14 mm) (oTmede-
HO OpaHXeBoOW CTpernkomn); b n B — B H/XHeW fone NpaBoro ferkoro oTMevaeTcs yMeHblUeHre B pa3Mepax ovara B S8 o 6 mm (paHee
9,5 MM), NonHbIV perpecc oyara B S6 (paHee 0o 9 MM), HEKOTOPOE YMEHbLLEHWE ovara B nateparnbHbix otaenax S6 o 8x3 mm (paHee
10x4 mm) (OTMe4YeHo xenTon cTpenkown). OnpegensieTcsa nosiBreHne HoBoro ovara B S10 npaBoro nerkoro, AvameTpom 4o 4 MM (oTme-

YeHOo cuHel ctpernkoit); I — coxpaHsieTcs NMM@aTUYecKnii y3en BAosb O6LLE NeYEHOUYHOW apTepum (OTMEYEHO 3EMEHO CTPENKON).

MpuMeyaHue: pUCyHoK BbINOSTHEH aBTOPaMM

Fig. 9. MSCT of the chest and abdominal organs in an axial section (06.10.23). A — calcified lesion in the root of the right lung with the
same dimensions of 5x4 mm (marked with a red arrow). B — in the subpleural sections of the lower lobe of the left lung, the zone of con-

solidation of lung tissue remains at the same size (25%x14 mm) (marked with an orange arrow). B and C — in the lower lobe of the right

lung, there is a decrease in the size of the focus in the S8 to 6 mm (previously 9.5 mm), a complete regression of the focus in the S6
(previously to 9 mm), a slight decrease in the focus in the lateral sections of S6 to 8x3 mm (previously 10x4 mm) (marked with a yellow
arrow). The appearance of a new lesion in S10 of the right lung with a diameter of up to 4 mm is determined (marked with a blue arrow).

D — the lymph node remains along the common hepatic artery (marked with a green arrow). Note: created by the authors
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Pwuc. 10. MPT ronoBHoro mosra ¢ KOHTpacTHbIM ycuneHnvem (14.10.23): A — akcmanbHas npoekums, nocTkoHTpacTHbii 3D-MP-RAGE,
T1, BU; b — akcnanbHas npoekums B pexume FLAIR. OnpenensaoTcs KMCTO3HO-TMMO3HblE UBMEHEHUS B 30HE YAaneHHON OnyXomnu.
[laHHbIX 3a NporpeccrMpoBaHne Onyxonu HeT. MNprmeYaHne: pUCYHOK BbINOSIHEH aBTopamu
Fig. 10. MRI of the brain with contrast enhancement (14.10.23). A — axial projection post-contrast 3D MP-RAGE, T1, VI, B — axial projec-
tion in FLAIR mode. Cystic-gliotic changes in the area of the removed tumor are determined. There is no data for the progression of the
disease.Note: created by the authors

Puc. 11. MCKT opraHoB rpyaHoi knetku n 6ptoLuHon nonoctu (04.04.24): A-B — MCKT opraHoB rpyaHon knetku; T — MCKT opraHoB
OptoLLHON nonocTh. PaHee BbIsSIBNsieMble COMNMAHbIE 04arn B HXXHUX OTAenax nerkmx no cpasHeHuto ¢ MCKT ot 06.10.23 ctabunbHble,
0[HaKO VX CTPYKTypa TpaHcdopmMmpoBanach U3 convaHoi B cybconmaHyto, B octansHoM 6e3 AuHamuKu.

MprvMeYaHne: pucyHoOK BbINOMHEH aBTopamMu
Fig. 11. MSCT of the chest and abdominal organs 04.04.2024. A—C — MSCT of the chest organs. G — MSCT of abdominal organs. Previ-
ously detected solid foci in the lower lung compared with MSCT from 06.10.2023 are stable, but their structure has transformed from
solid to subsolid, otherwise without dynamics. Note: created by the authors

YECKU PAAUKAILHOM yOAJCHUHM METacTaTUYECKOTO
ouara OIyXOJIEBbIE KJIETKH MOTYT COXPAaHSIThCS B
nepudokaIbHON 30HE. B TmpencTaBieHHOM cirydae
MocJie pe3eKIuu peluJuBa MeTacta3a MpoBEeJAEHNE
KaK KauyeCTBCHHOM, TaK U KOJUYCCTBEHHOU OIICHKH
HakoIieHUusI (POTOCEHCEeOMmIN3aTopa MOITBEP IO
HaJIMYMEe OIyXOJIEBBIX KJIETOK, B CBSI3U C UEM IPOBE-

182

JieHa uurpaonepauronnas @I T Ha noxe ynanieHHON
omyxonu. CpaBHUTEIBHBIN aHAIN3 METa0OIHMYECKUX
n3meHennit 1o u mocie GT (3ddhext poTodbmmumara)
C MICII0JIb30BaHUEM OHOCIIEKTPOCKOIINY II03BOJIMII J10-
CTOBEpHO yOeauThCst B 3Q(HEKTUBHOCTH TEpPAITUH. ITO
MOATBEPIUIIOCH IPH TUCTOJIOTHYECKOM HCCIIEIOBAHUN
OouoncuiiHOro Marepuana nepudoKaabHON 30HBI
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(puc. 5). Ilocne ®AT peructpupoBacs ATUTEITbHBINR
JIOKaJIbHBIM KOHTPOJIb B BUJE OTCYTCTBHS PELIUBA
MeTacTa3a Ha MpoTsukeHuH Oonee dyem 11 mec.

Oo6cy:xneHue

MeractaTudueckoe 1epedpaibHOe MOpakeHHe
SBIISIETCS KpaliHEe aKTyalbHOM MPoOIeMOi B OHKOJIO-
M. 3a MOCJICHEE BPEMsl OTMEUACTCS YBEIMUCHUS
YaCTOTHI BBISBICHUS 1epeOpaibHBIX METAacTa3oB, a
CYIIECTBYIOIINE TIOAXOABI K TEPAITUU HE TIO3BOJISIOT
TIOCTUTHYTH KeJTaeMOT0 pe3yibrara [3, 4], 9To TUKTY-
€T OCTPYHO HEOOXOAMMOCTh ITOUCKA aIETEPHATHBHBIX
1 3P PEKTHBHBIX METOIOB JICUCHUSI.

doTogMHAMUYECKUE PEAKITIH OBLTA OTKPBITHI 00-
JIee BeKa Ha3a cTyneHToM-MennkoM Ockapom Paabom
[23]. OmHako akTHBHOE KIMHUYECKOE MPUMCHCHHE
JTAHHOM JIe4eOHOI OIMIUU HAYAIOCh TONBKO ¢ 1970-x IT,
u B Hactosuee Bpemss QT sBisercss nepcrneKkTus-
HBIM B OBICTPO Pa3BHUBAOIIUMCSI METOJIOM JICUSHHUS
pa3InYHBIX 3a00JICBaHUM, B TOM YHCII€ OHKOJOTH-
yeckuX. Bricokast 3pPeKTUBHOCTh JaHHOTO METOJa
JICUCHUIO YXKE MPOJAEMOHCTPUPOBAHA MPHU OITYXOJSIX
KOYKH, 37I0Ka9€CTBEHHBIX HOBOOOPA30BAHUAX MICHKHU
MAaTKH, TIOJIOCTH PTa, IPEACTATSILHOM xKemne3bl [ 13—15,
23]. ®/IT omoOpeHa Jisi MALUEHTOB C PAKOM JIET'KO-
o, JUIsl IAJUTUATUBHOTO JICUECHUSI OOJIBHBIX C PaKOM
numeBoja [ 15, 23]. Cerogus ®JIT siBaseTcst BaXXKHBIM
WHCTPYMEHTOM B JiedeHuu omyxonueit [THC [16, 17].
YuutsiBast AudQy3HbI poCT OnMmyxoJsei, Hepeakoe
WX PaclpoCTpaHCHUE B (PYHKIMOHATHHO 3HAYMMBIC
30HBI (YTO 3aTPYAHSAET PAUKAIBLHOE yHAaJeHUE OITy-
XOJIM), BBIPAKEHHYIO MOJIEKYIISIPHO-TEHETHYECKYIO

reTepOreHHOCTh, OrPAaHUYHUBAIOIILYIO 3()(HEKTUBHOCTD
xumuotepanuu, O[T crama ocoOeHHO aKTyaTbHBIM
MOJIXOJIOM B JIEUEHHs, a (DIyopecueHIus — pe3yib-
TaTUBHBIM METOJIOM JIMAarHOCTUKHU JIJIS TTAllUEHTOB C
actpouutomami [18, 19]. [IpoBenennsie uccienona-
HUS TIPOJIEMOHCTPHUPOBAIH 3(PPEKTUBHOCTH JTaHHOU
Tepanuu M JJs TalUeHTOB ¢ METAaCTaTHYECKUM TI0-
paxkeHuem ronoBHOro Mo3ra [17, 24]. Bo-mepBrIx,
npumenenue GIT u dyopecueHTHON AUATHOCTUKU
YBEIMYHUBAET PAAUKATHLHOCTD YIAJICHUS OITyXOJIH, YTO
SIBIISIETCS BAYKHBIM TIPOTHOCTHYECKAM (DAaKTOPOM TSt
MAIMEHTOB C BTOPHYHBIM MOPAKEHHUEM TOJIOBHOTO
Mo3ra. Bo-BTOpbIX, 10Ka3aHO, 4TO Me/IMaHa BhIKHUBae-
MOCTH IaIUEHTOB JI0CTOBEPHO BBIIIIE TIPH IIPOBEICHUH
JTaHHOTO B JeueHus [17].

[puntun OAT npoct, HO obTamaeT pacupocTpa-
HEHHBIMH M Pa3HOHAINPABICHHBIMA MEXaHU3MaMHU
nericreus. /T BKIrOUaeT TpU BaXKHBIX KOMIIOHEHTA:
(hoTOoCeHCMOMITN3ATOP, CBET OMPEICICHHONW BOJHBI
W MOJIeKYJSpHBIA Kuciopox [16]. M3buparenpHo
HaKaIUTMBasACh B OMYyXOJIEBBIX KIJIETKaxX, (poToceH-
CUOMIM3aTOp TOJI ACHCTBHEM BHEIIIHETO JIa3epHOr0
W3IYYCHUS] CTUMYIUPYET GOPMHUPOBAHUE aKTHBHBIX
dhopm kucmopona u (POTOXHUMHUYECKOE OKHCIICHHE
JUTIAIOB KJIETOYHBIX MEMOpPaH OMYXOJH, YTO BHI-
3BIBACT HEKPO3 W/WIIM AllONTO3 OIyXOJIEBBIX KIIETOK.
YuutsIBas BO3JeiiCTBIE Ha KJIETOUHOM YPOBHE, BaXK-
HBIM SIBJIIETCSI COIIPOBOXAEHUE JUArHOCTHYECKOM
MeTonukoi oreHku dpdexruBHOCTH DT, YVike mmm-
TEJIHHOE BPEMS JJIs OTPEeTICHUS HATMYHUS <GKUBBIX)»
OITyXOJIEBBIX KJIETOK MTPUMEHSIETCS (IIyopecleHTHas
JUArHOCTHKA, OCHOBAaHHAs HA CyObEKTHBHOM aHa-

BeTpeua aKTHBHPOBAHHEIX THMPOUHTOB ¢
omyxoaeBbiv Al B THIHC METACTATHICCKHX
ouaros

Encounter of activated lymphocytes with
tumor antigen and lysis of metastatic foci

Mnr])amul AKTHBHPOBAHHBIX .‘Dl'hld)oml'l’oﬂ Mo KPOBCHOCHOMY pycCcay
Migration of activated lymphocytes through the bloodstream
A~

JInsHc OMyXOJeBBhIX KISTOK B pesyIbTaTe
BO3acHiCTBHA TA3CPHOrO HITYUCHHA

Lysis of tumor cells as a result of exposure
to laser radiation

TIpuBIcUcHHE KISTOK HMMYHHON
CHCTEMBI H 3aXBaT ONMYyXOIeBBIX
AHTHICHOB JCHIPHTHBIMH KISTKAMH
Attracting immune cells and
capturing tumor antigens by
dendritic cells,
P4

3‘%1

IIpeseHTauMa OMYyXOICBLIX AHTHICHOB
msadpouTanm B mnadarHaccroM yIae B
AKTHBALAA HX

Presentation of tumor antigens to
Iymphocytes in the lymph node and their
activation

Puc. 12. Peanu3aumsa aganTMBHOIO CMCTEMHOIO MMMYHHOIO OTBeTa npu nposegeHun AT Ha ovar B ronoBHOM Mo3re. [NpumevaHue:
PVICYHOK BbIMOMHEH aBTopamu
Fig. 12. The implementation of an adaptive immune system response during PDT of the brain tumor. Note: created by the authors
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JIn3€e, YTO JENaeT €€ HeAOCTATOYHO JOCTOBEPHOM
[16, 18]. B HamemM KIMHUYECKOM Cllydae Uil OLeH-
KU JOCTIKEHHs TepareBruueckoro spdexra OUT
MIPOBOJHIIACH (PIyOpECIIeHTHAs TMarHOCTHKA ¢ OHo-
CIEKTPOCKONMUYECKUM KoHTpousieM. [locne mepBoro
ceanca OJIT urmekc GuryopecueHINN 3HAYUTEeIEHO
CHM3WJICS], a IIPOBEJCHUE BTOPOTO CEaHCa MO3BOJIH-
JIO JOCTUYb KOHTPOJIBHBIX I10KA3aTeJIEH UHTAKTHOM,
HOpPMaJbHON KOpHI TOJIOBHOTO MO3Ta MO JIaHHBIM
CHEKTPOCKOIIHH.

doToaMHAMUYECKAs Tepanusl ACUCTBYEeT U Ha
OIlYXOJIEBBIM YHAOTENUM, IPUBOAS K J€30praHuU-
3alUU KJIETOYHBIX MeMOpaH M (epMEHTAaTHUBHBIX
CHCTEM, TEM CaMbIM pa3pyllasi COCyAUCTbIC CTCHKH,
Hapymias KpoBOCHAaOK€HHE M MUTaHWEe HOBOOOpa-
30BaHUM, HHUIIMUPYS BOCHAJEHUE C HKCIpeccHueit
WHTEPJIEHKNHOB U LIUTOKUHOB, YTO CIYKUT ITyCKO-
BBIM (DaKTOPOM Pa3BUTHS UMMYHHBIX peakiwii |12,
21, 22, 25]. llpuBiiedeHHbIE NCHAPUTHBIC KICTKH
3aXBaThIBAIOT OMYXOJIEBBIE AHTUTE€HBI U MUTPUPYIOT
B TUM(aTuiecKue y3ibl, 1€ TPOUCXOANUT aKTUBALIUS
HauWBHBIX JUMQPOIUTOB U MU epeHIInPOBKa UX B
CD4+T-xenmepsl, CD8+T-IUTOTOKCHYECKHUE KIIETKH
n T-xneTkn namsaTH. AKTUBHPOBAHHBIE JIMM(OIIUTEI
MOKHUJIAIOT JTUM(aTHUECKUe y3JIbl U MUTPUPYIOT TIO
OpraHu3My B IOMCKaX MPEICTABIECHHBIX UM aHTH-
I'€HOB, «BCTpEYa» ¢ KOTOPbIMU HMPUBOIUT K JIU3UCY
OITyXOJIEBBIX KJIEeTOK. Takum oOpazom, peannsyercs
aJanTUBHBIM UMMYHHBIH oTBeT (puc. 12). Becbma
JIOTUYHBIM SIBIISIETCS] MIPEAIOJI0KEHNE, YTO aKTUBH-
poBaHHbIE TUM(POLUTHI CIOCOOHBI BO3ACHCTBOBATD U
Ha OTJAJICHHbIE OITyXOJICBbIE OUart, He OABEPIIINECs
@O/IT. ITonTeepxkaeHne faHHOMY (EHOMEHY €CTh B
psize Hay4dHbIX myOnukanuii [12, 20-22]

B mpencraBieHHOM KIMHHYECKOM Ciydae Mocie
OJIT Ha J1oKe yaaJeHHOM OMyX0JId peTCTPUPOBAIICS
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FrEHEPAIIN3OBAHHOE JIMM®OINEHHOE
METACTA3UPOBAHUE C NOPAXEHUEM
NMAPEHXUMATO3HbIX OPITAHOB MNMPU PAKE XEJTYOKA
(CNYYAN U3 NMPAKTUKN)

M.B. 3aBbsanoBa'?, A.B. 3aBbsanos’, E.C. NygoBa'? U.I'. KyueHko',
M.A. EryHoBa', K.A. Knayc', [.A. Opén', C.B. BropywuH'?2, B.M. NepenbmyTep?

'®IrbOY BO «Cubupckuii rocyaapCTBEHHbIN MeAMUMHCKIIA YHBepcuTeT» MuHsgpasa Poccumn

Poccus, 634050, r. Tomck, MockoBCKuI TpakT, 2

2Hay4Ho-uccnenoBatensCkuii UHCTUTYT OHKOMNOrUM, TOMCKUIA HaLMOHarbHbIA UCCNEnoBaTENbCKUA MEAM-
LMHCKMI LeHTp Poccuinckor akagemmy Hayk

Poccus, 634009, . Tomck, nep. KoonepaTtneHbin, 5

AHHOTauus

[eHepanm3oBaHHOE MeTacTaTU4eckoe MopaxeHne MapeHXMMaTo3HbIX OPraHoB MPWU pake >Xenyaka valle
BCEro OOBACHSIOT remaTtoreHHbIM pacnpocTpaHeHneM ornyxonesbix knetok. O6wunpHoe numdoreHHoe
MeTacTa3vpoBaHVe nopaxkaeT oTAaneHHble PernoHbl NMMAOY3IoB 1 Ccepo3Hble 06onoYkn. MNpakTnyecku
OTCYTCTBYIOT CBEAEHMS O MaCcCMBHOM MEeTaCTaTUYECKOM MOPaKEHUN NapeHXMMaTO3HbIX OPraHOB B pe3yrb-
Tate onyxoneson ambonuu nx nuMdaTnyecknx cocyaos. [aHHbI criydan 4EMOHCTPUPYET UMEHHO Takoe
pacnpocTpaHeHne onyxonesoro npouecca. Llenb nccnegosaHma — AeMOHCTpauus crydvas netanbHOro
UCXOAa NpW pake xenyaka ¢ reHepann3oBaHHbIM NMMAOreHHbIM MeTacTaTUYeCKUM MopaXKeHNEM NapeHXu-
MaTo3HbIX opraHoB. OnucaHue cny4vas netanbHoOro ucxopaa. lNpeacraeneH cnyyan netansbHOro ncxoaa ¢
OBLLMPHBIM NMMAOreHHLIM MeTacTa3apoBaHNEM pPaKa XernyaKa C MopaXXeHneMm NapeHXMMaTo3HbIX OPraHoB.
MaumneHTka, 56 nert, nonyyana cuMmnTomaTmyeckoe nedeHme B TedeHne 11 korko-aHen B cTaumoHape obLue-
XUPYpPruyeckoro npoduns ¢ anarHo3om: Pakxenyaka, IV ctagua. CoctosiBLLeecs )ernyaouHoe KpOBOTEHEHME.
Bo Bpems natonoroaHaToMM4YeCKOro nccriefoBaHuns obHapyxeHa obLumpHas nMMdoBackynspHas UHBa3ns ¢
MaccusHoun ambonuen nuMdaTnyeckmx CocyaoB GPIOLLMHbI, MNEBPLI, NepuKapaa, 3abpHoLLNHHON KeTYaTKu
1 NPaKTUYECKM BCEX OPraHOB 3a UCKIOYEHNeM ronoBHOro moara. Onyxonesble aMO0mbl B NMMMAaTUYeCcKmX
cocyaax MHTEHCMBHO 3KcnpeccupoBanu cybbeanHuLbl MHTErpUHOB ab 1 b4, a Takke cyObeguHuULy namu-
HuHa y2. 3akntoyeHue. OBLLIMPHOE MeTacTaTuyeckoe nopaxeHne NapeHxMMaTo3HbIX OpraHoOB MOXET BbiTb
pe3ynsTaTtoM OnyxoneBon aM6onmMu NMM@aTnyecknx cocynoB. [JaHHbIN BapuaHT NporpeccupoBaHns MOXeET
ObITb accounmMpoBaH C 3KCNpeccuert onyxoneBbiMU KneTkamu cyobeanHuL, MHTErpuHoB a6 1 B4, a Takke
cyb6beanHuLbl NaMuHuHa y2.

KnioueBble croBa: reHepanvu3oBaHHoe NMMdQOreHHoe MeTacTasMpoBaHue, pakK Xxenyaka, onyxonesasi
amb6onus nuMdaTM4ecKnx Cocynos, Cy6bLeANHNULbI MHTErpUHOB 06 1 B4, cy6beanMHULa NaMUHUHA V2.

#=7 NypoBa EneHa CepreeBHa, elenasergeevna9607 @gmail.com
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CASE REPORTS

GENERALIZED LYMPHOGENOUS METASTASIS INVOLVING
PARENCHYMAL ORGANS IN GASTRIC CANCER
(CASE REPORT)
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M.A. Egunova', K.A. Klyaus', D.A. Orel', S.V. Vtorushin'? V.M. Perelmuter?
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2, Moskovsky trakt, Tomsk, 634050, Russia

2Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

Abstract

Generalized metastases to parenchymatous organs in gastric cancer are usually associated with hematogenous
spread of cancer cells. Generalized lymphogenous metastasis involves the spread of cancer cells to
distant lymph nodes and serous membranes. There is very little information on generalized metastases to
parenchymatous organs due to tumor embolism of their lymphatic vessels. Objective: to present a fatal case
with generalized lymphogenous metastases to parenchymatous organs. Case presentation. A 56-year-old
female patient with gastric cancer presented to the hospital with generalized lymphogenous metastases to
parenchymatous organs. The patient received palliative treatment in the hospital for 11 days. The pathological
examination showed extensive lymphovascular invasion with massive embolism of the lymphatic vessels of the
peritoneum, pleura, pericardium, retroperitoneal tissue and almost all organs except the brain. Tumor emboli
in the lymphatic vessels intensively expressed integrin subunits a6 and b4, as well as the laminin subunit y2.
Conclusion. Widespread metastases to parenchymatous organs may be caused by tumor embolism of the
lymphatic vessels. This variant of progression may be associated with the expression of integrin subunits a6
and B4, as well as the laminin subunit y2 by tumor cells.

Key words: generalized lymphogenous metastasis, gastric cancer, tumor embolism of lymphatic vessels,

integrin subunits a6 and (34, laminin subunit y2.

AKTYyaJIbHOCTH

MaccuBHOE METacTaTHUeCKOe MOpakeHUE BHY-
TPEHHUX OPraHOB SBJISETCA OJHOM M3 OCHOBHBIX
MIPUYUH HACTYTUICHUS JIETAJIbHBIX UCXOI0B MIPU Kap-
LIMHOMAaX Pa3HOM JIOKaJIN3aI1H, B TOM YHCJIE IPU paKe
senynka [1, 2]. Hamne MexaHnu3m reHepagu30BaHHOTO
MeTacTa3uPOBAaHNUS CBSI3bIBAIOT C TeMAaTOI€HHBIM pac-
MIPOCTPaHEHHEM 3JI0KaYe€CTBEHHOTO HOBOOOpa3zoBa-
Husi. O0mupHOEe TMMGPOTEHHOE METacTa3upOBaHHE
MIpH pake XKelyaKa, Kak MpaBUIo, COMPOBOKIAETCS
MOpPa’KeHUEM OTAAJICHHBIX 0aCCEHHOB MMM(POOTTOKA
1 Cepo3HbIX 000JI04YEK, a TaKkKe sIMYHUKOB. Ilopaske-
HUE SSUYHUKOB 00YCIOBICHO KOPOTKUM PaCCTOSTHUEM
MEXKIY KETyJOUYHBIMU JTUM(PAaTHIECKUMHU y3JIaMHU
U UUCTEepHOU rpynHoro mpotoka [3]. KitoueBbiM
YCIJIOBHEM TAaKOTO BapHaHTa NPOrPECCUPOBAHUS SIB-
JIIeTCS] BOSHUKHOBEHHUE PETPOTPAJHOTO TOKA JTUM]HI
[4-6]. CornacHO AaHHBIM JIUTEPATypPbl, MEXaHU3MBbI
peTporpaaHoro IuMQpaTnieckoro pacnpoCcTpaHeHHs
PAKOBBIX KJIETOK OOBSICHSIOTCS CICAYIOLIUMH MO-
MEHTaMH: MOBBIIICHHEM BHYTPHIMM(PATHIECKOTO
JIaBJICHUS] HIDKE 110 TeUEHHIO, BBI3BAHHBIM JIMM(aTH-
YEeCKOM 0OCTPYKLHMEH BCIIEACTBUE PAKOBOM MHBA3UU
WM BHEIIHUM JaBICHHUEM INPWIETaloluX TKaHEH;
COKPaTUTENbHON AUCHYHKIIMEH TuMbaTrdecKoi
CTEHKH, BBI3BAHHOH OIyXOJEBBIM TPOMOO30M WIIH
JneicTBUEeM (U3MOJOTHYECKH aKTHUBHBIX BELIECTB
(raxux xak VEGF-C, xoTopbIii MOXKET OBITH BBICBO-

190

00X JIEH PAKOBBIMH KJICTKAMH WM JTUM(ATHICCKIMHU
SH/IOTEJINATBHBIMU KIICTKAMHU); MIEPUOANUSCKON pe-
TyprUTAIUei TUM(PaTHIeCKOTO KIlallaHa, BRI3BAHHON
muM(aHTHIKTA3UECH WM aAre3nei paKOBBIX KIIETOK
K TUM(aTHUECKUM SHIOTEIHANIbHBIM KIeTKaM [ 7-9].
OpHaKo MpUYMHA U3MEHEHUS MapuIpyTa JuMEGOTOKa
ocTaeTcs HeM3BeCTHOH. HekoTopble uccnemoBaresu
CBSI3BIBAIOT ATO C aHTEPOTPATHBIM TEpPEeMEIIeHUEeM
4gepe3 BHOBBH CO3/IaHHBIA OOXOMHOW MyTh W KOJIjIa-
TepasnbHble TuM@parnueckue cocyasl [10]. IIpo-
THOCTUYECKUMH KPUTEPHUSMH T€HEPAIU30BAHHOTO
TMM(OTEHHOTO METACTa3UPOBAHUS TP PaKe )KeTyIKa
SIBISIFOTCS My 3HBIIN MITH ITIEPCTHEBHTHOKICTOYHBIH
TUCTOTHIIBI, a TaKke JIMM(OBACKYJIIpHAsS WHBA3USI.
[To maHHBIM OOJBIIMHCTBA UCCIIEIOBAHNH, TAPSHXU-
MaTO3HbIC OPTaHbI TPU PaKe KENyIKa BOBICKAIOTCS
B METACTAaTUYCCKHUM TIPOIECC TeMATOTEHHBIM ITyTEeM
[11]. CBenenust 0 TUMQPOreHHOM reHepaTM30BAHHOM
MOpPaXCHUN MapeHXUMATO3HBIX OPraHOB KpalHe
CKY/IHBI.

Kannnueckoe HaOII00eHHE

Tlpeocmasnenvt pesyibmamsi nAmMonL020AHAMOMU-
YeCcK020 UCCAeO08AHUS CYYAsL TeMAbHO20 UCX00d C
2EHePANU308AHHBIM TUMGPDOSEHHbIM Memacmamuye-
CKUM NopasiceHuem napeHxXumamo3sHulx opeanos npu
paxe oucenyoka 1V cmaouu. I[layuenmra, 56 n1em, 6
meuenue 11 KouKo-OHell noayuana cumnmomamuye-
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CKoe JiedeHue 8 00WXUPYPSULeCKOM Cmayuorape no
10600y NPOSPECCUPOsanisl ONYX01e6020 npoyeccd,
OCTONCHUBUUE2OCSL IHCETYOOUHBIM KPOBOMEYEHUEM.
Anamnes 3abonesanus cocmagui oxono 2 mec.
npu obcnedosanuu 8 ycnosusax Tomckoeo obnacmuozo
OHKONLO2UYECKO20 OUCNAHCePd YCIMAHOGNEH OUACHO3:
HUBKOOUDDepenyuposannas adeHoKapyuoma dice-
ayoKa (cybmomanvhoe nopasicenue, Memacmasol 8
nepueacmpaivbHvle 1umpoysvl u ¢ neexkue IV cmaous
(T4N2M1)). C yuemom pacnpocmparneHHocmu npo-
yecca u HU3K020 COMamu4ecko20 Cmamyca peuieHuem
OHKONLO2UYECKO20 KOHCUTUYMA PEKOMEHOO0BAHA CUM-
NIMOMAMUYECKask mepanist No MeCcmy JCUmenbCmed.
Coenacro OaHHbIM NPOBEOEHHO20 NAMOI020AHA-
MOMUYECKO20 UCCTI008AHUSL, CEPO3HAS 0DONOUKA Jice-
JIyOKa Oblia myckaot, ¢ OUp@y3Ho pacnoio’ceHHbIMU
PUIXTBIMU CBEMIO-CEPLIMU HUMAMU U NIAEHKAMU, C
MHO2OUUCTEHHBIMU NIOMHLIMU V3EAKAMU CEEmIO-
cepozo ysema, ouamempom om 5 0o 7 mm (puc. 14).
Cmenka scenyoka ougpysno yniomuena 3a cuem pas-
pacmanusi Oyepucmort nIOMHOU C8eMJiI0-Cepoll MKAHU
¢ yuyacmkamu pacnaod, nponumaHHulMu Kpoevio

(puc. 1b). Onyxonb pacnpocmpaHsiacs Ha CHO MOaULY
CMEHKU JCenyOKa U BPACMANA 6 JIeGYI0 000 NEYeHLL.
Tlapuemanvuwiil u ucyeparbHblll TUCMKU OPIOWUHDL
MYCKAble, C PLIXALIMU CePOBAMbIMU NIEHKAMU U
HUMAMU U ¢ OUPDY3ZHO PACNONIONCEHHBIMU MHO2O0-
YUCTEHHBIMU NIOMHbIMU CEEMIIO-CePLIMU V3ETKAMU,
ouamempom om 2 0o 10 mm (puc. 24, b).

Oba auunuxa ysenuuenvl, 3ameujeHvl NIOMHOU
ceemuo-cepou mxauwio (puc. 1B). B napamempuu u 6
cepo3noll 00010UKe MAMOYHBIX MPYO U MAMKU — MHO-
2HCECMBEHHBLE HEUEMKO OMSPAHUYEHHbIE Y3TTbl CEENIO
cepoeo yeema, niomuou KoHcucmenyuu. OOun u3
V3108 (Ouamempom 5 cm) 8pacman 6 CMeHKy Mamxu
oonee yem Ha 2/3 monwunvl muomempusi (puc. 1 I).

Mnuocouucnennvie Ough@ysno pacnonroxicennvlie
NIAOMHbIE C8EMLO-Cepble V3eIKU, duamempom om 2 00
10 mm, onpedensiucey @ napuemaibHoll U GUCYEPATbHOL
nnespe (puc. 2 B, I), neexkux, nepuxapoe (puc. 2 J, E),
Muokapoe, Kancyie u no8epXHOCMuU nevenu, napapex-
MANLHOU KAEMYAmKe U CePo3HOU 00010UKe NPSAMOT
Kuwiki. Bocomoti cecmenm 1e6020 1e2ko2o u Haonouey-
HUKU OUhy3HO YNIOMHEHb, 3aMeleHbl CEemI0-Cepoll

Puc. 1. Makpockonunyeckas kapTvHa: A — cepo3Has obomouka xenyaka ¢ MHOrO4YMCIEHHbIMU CBETIO-CEPbIMM MITOTHBIMY o4aramu (xen-
Tble cTpenku); b — B xenyake paspactaHue 6yrpucTon TkaH € ydacTkamu pacnaga, UMbubnpoBaHHbIMU KPOBbLIO (KenTasi CTpernka);
B — ANYHMKM 3HAUNTENBHO YBENNYEHbI, 3aMELLEHbI NITOTHOM CBETNO-CEPO TKaHbIO (KenTble cTpenku); [ — co CTOPOHbI Cepo3Hor 060-
TIOYKN B CTEHKY MaTKu BpacTaeT HEYETKO OTrPaHNYEHHbIN MOTHbIM CBETMNO-CEPbIN Y3en (YepHasi CTpernka).
lMprMeYaHne: pucyHOK BbINOMHEH aBTOpamMu
Fig. 1. Macroscopic image: A — serous membrane of the stomach with numerous light gray dense foci (yellow arrows); B — in the
stomach there is a proliferation of tuberous tissue with areas of decay imbibed with blood (yellow arrow); C — ovaries are significantly
enlarged, replaced by dense light gray tissue (yellow arrows); D — from the side of the serous membrane, a vaguely demarcated dense
light gray node grows into the wall of the uterus (black arrow). Note: created by the authors
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Puc. 2. Makpockonuyeckas kapTuHa: A — BucLepanbHasa OploLMHa C MHOTOUUCIEHHBIMU CBETO-CEPbIMU NIOTHBIMUY y3namu
(xenTas ctpenka); b — BucuepanbHas GptolunHa ¢ MHOTOYUCIIEHHBIMY CBETO-CePbIMU NMOTHBIMU Y3namu (xenTas cTpernka); B — napu-
eTanbHas nneBpa ¢ MHOrOYNCNEHHbIMU CBETMO-CEPbIMU NIOTHLIMU y3namu (kenTas cTpenka); [ — BucLepanbHas nnespa ¢ MHOro4mnc-

TNEeHHbIMN CBETIO-CepbiMU NIOTHBIMK Y3namu (xentas ctpenka); [l — BucuepanbHblii Nepukapg, ¢ MHOTOYMUCIIEHHBIMW CBETII0-CepbiMU
NNOTHLIMU y3namu (xenTas cTperka); E — co cTopoHbl BUCLiepanbHOro nepykapaa B MMOKap BpacTaeT nioTHas CBeTNo-cepas TKaHb
(xenTas ctpenka). NpumeyaHue: pucyHoK BbINOSIHEH aBTOpaMu
Fig. 2. Macroscopic image: A — visceral peritoneum with numerous light gray dense nodes (yellow arrow); B — visceral peritoneum with
numerous light gray dense nodes (yellow arrow); C — parietal pleura with numerous light gray dense nodes (yellow arrow); D — visceral
pleura with numerous light gray dense nodes (yellow arrow); E — visceral pericardium with numerous light gray dense nodes (yellow ar-
row); F — from the side of the visceral pericardium, dense light gray tissue grows into the myocardium (yellow arrow).

Note: created by the authors
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mxauwio. [lepubponxuanvhvle, Oughyprkayuonmsie, napa-
mpaxeaibHbie, 1e6blil HAOKIIOUUYHbLIL, NPAGbLE U 1€6ble
aKCULIAPHbIE TUMPDOY3NbL, HYNOUHOE KOIbYO ObLIU YEe-
JIUHEHHBLMU, NLOMHBIMU, 3AMEUeHHBLMU CEEeMILO-CePOll
mKauwlo. B obnacmu sopom newenu, eenamooyooenao-
HOUL C8S13KU — KOH2TLOMEPAM Y8ENUUCHHBIX TUMPOY3T086,
3aMeWeHHbIX NIIOMHOU C8EMI0-CePOU MKAHBIO.

Ilo pezynbmamam 2ucmonocuiecko2o ucciedo-
8aHUsL 8 JiCeNYOKe ONPedeNsioCh pa3pacmanue ony-
XON€BOU MKAHU C NOPANCEHUEM 6Cell MOIUU CIEHKU
Opeana u ¢ 8PACMAaHUeM 6 AHCUPOBYIO KIemuamKy
manou kpususnvl. Onyxonesas mKaHb npedCmaeiena
RONAMU NOTUMOPGHHBIX ONYXOLEBbIX KIEMOK ¢ 60/b-
WIUM YUCTIOM MUMO308, C HATUHUEM NEPCIHEBUOHBIX

KIEeMOYHBIX DNIeMEHMO8, YUMo COOMBEMmCmeo8aio
MAaKoMy 2UCHIOLOSUYECKOMY MUNY, Kax oud@ysmwiii
pax sxcenyoka G3, high grade, ymo 6 anenoasviunou
aumepamype onpeoensiemcs Kax OUCKo2e3uHas Kap-
yunoma (puc. 3 A).

B cmenxe orcenyoka u 6 sacupoeou Kiemuamie
MAnoil KpUGU3HbL OOHAPYICUBATUCH MHOSOUUCTEHHbLE
onyxojegvlie d5MO0bL 8 TUMPamuueckux cocyoax,
ONyxob 0011a0aNA BLIPAINCCHHBIM NEePUHEBPATLHBIM
pocmom. InmepecHotl Haxo0Kol A6UN0CL OOHAPYice-
HUe TUMGPDPOSEHHBIX MeMacmasos 8 NapeHXUMANO3HbIX
opeanax. B mxanu nooaicenyoounoti sicenesvi, neueni,
noueK, HaONOYeYHUKO8 OOHAPYICUBANUCH MHO2O-
yucienHvie onyxonesvie dIMO0NLL 8 TUMPAMUUECKUX

Puc. 3. MukpodoTo. Okpacka reMaToKCUIMHOM U 303MHOM: A — OnyxorieBasi TkaHb B CTEHKe xenyaka, x400; b — onyxonesble amM6onbl B
nMMdaTUYeCcKnx CoCyaax CTEHKM xenyaka (YepHble CTperku), NnepuHeBpanbHbIi pocT (kpacHas ctpenka), *200; B — onyxonesble ambo-
nbl B IMMcaTUYECKNX COCyAax NoKenyao4HoN xenesbl (YepHas cTpenka), x200; ' — onyxoneBble aMb0onbl B MMM aTn4eckyix cocyaax
neyeHu (4epHas ctpenka), x100; [ — onyxoneBble aMb0nbl B MMM aTU4eckyx CoCyaax Movkn (YepHas cTperka), paspactaHue onyxo-
NeBo TkaHu B nouke (kpacHas cTpernka), x200; E — onyxoneBble aMb0sbl B IMMdaTUYECKnx COCyAax Kancynbl HaanodYeyHnka (YepHas
CTperka), paspactaHvie OnyxoneBoW TKaHW B HagnovevHuke (kpacHasi ctpenka), x200. MNpumMevaHne: pucyHOK BbINOMHEH aBTopamMu
Fig. 3. Microphoto. Hematoxylin and eosin staining: A — tumor tissue in the wall of the stomach, x400; B — tumor emboli in the lymphatic
vessels of the stomach wall (black arrows), perineural growth (red arrow), x200; C — tumor emboli in the lymphatic vessels of the pan-
creas (black arrow), x200; D — tumor emboli in the lymphatic vessels of the liver (black arrow), x100; E — tumor emboli in the lymphatic
vessels of the kidney (black arrow), proliferation of tumor tissue in the kidney (red arrow), x200; F — tumor emboli in the lymphatic vessels
of the adrenal capsule (black arrow), proliferation of tumor tissue in the adrenal gland (red arrow), x200. Note: created by the authors
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€OCYy0ax u MHO20UUCTEHHbIe 0Yaeu pa3pacmaHus
ONYXONe8oll MKAHU, 3aMewaroujue NapeHxXuUMmy nepe-
yuciennvix opeanos. Onyxonesvie smoO01bl 0OHAPY-
HCUBATUCH U 8 TUMPAMUUECKUX COCYOAX Mpadexyi
cenezenku (puc. 3 b—E).

B nezkux onpedensnocy paspacmanue onyxoie-
601l MKAHU 8 Niespe, ONYXonegvle IMOOIbL 8 TUMPa-
MUYECKUX cocyoax NIieepvl, d maxdice onyxoiesvie
IMOONBL 8 TUMPAMUUECKUX COCYOAX NO X00y 6emeell
JIe20UHOU apmepuu, 1e204UHbIX 8eH ¢ (OPMUPOBAHUEM
«MYPmMOoOPAHLIX ONYXONEbIX UHDUILMPAMO8), 8
CMEHKax OPOHX08, 8 MENCATLECONAPHBIX NEPecopOO-
Kax, a maxaice MHO2OYUCLEHHbIE N0 PA3PACTNAHUS
ONYXONeBOU MKAHU ¢ 0eCMONIACTIUYECKOU peakyueti
cmpomsl. [lepubponxuanvrvie, buyprayuoHHvle u
napampaxeanibHvle IUMPOY3ivl ObLIU MOMATLHO 3d-
Mewjenvl onyxonegou mxanvlo. Onyxonegvle MO0l
0OHApYICUBATUCD 8 AhhepenmHbIX U 3¢hpepenmHblx
AUMpamuieckux cocyoax.

B nepuxapoe 6vis61envl MHOCOUUCTEHHBIE ONYXO-
negvle dIMOOIbL 68 TUMPAMULECKUX COCYOax U oYasu
paspacmanus onyxonesou mxanu. Onyxoneeas mrkan
e8pacmana co cmopomvl MUKAPOA 8 MUOKAPO, 6 KO-
MOPOM MAaKdICe OOHAPYICUBATUCH MHOSOUUCTEHHbIE
onyxonesvie dMOOIbL 8 TUMPAMULECKUX COCYOAX.

B numgpamuueckux cocyoax wupoxou ceazKu
Mamku, cepo3HOll 060104KU MAMOYHOU MPYObl, Cepo3-
HOU 000NIOYKU MAMKU GbIAGIANUCH MHO2OUUCTIEHHbIE
onyxoneguvle amoonvl (puc. 4 A). Onyxonesas mramo
€O CMOPOHBL CEepO3HOLU 0DONOUKU 8PACANA 6 MKAHb
CmenKUu mMamxu, uHeazupys oonee 2/3 monuuHvl
muomempus. B numpamuueckux cocyoax o6prouunbl,
NOKpblearoujell AUYHUKU, d MAKH#Cce 8 MKAHU AUYHU-
KO8 OOHAPYHCUBANUCH MHOSOYUCTICHHbIE ONYXOTlesble
aM60b1 U OOWUPHBLE NOJIA PA3PACMAHUS ONYXO0NEBO
MKAHU, 3aMeuarouue mraHs AUYHUKOG 3a UCKIIoYe-
Huem cmpykmypul oenvix men (puc. 4 b-I).

Paspacmanue onyxonesoii mkauu ¢ sameujeHuem
NapeHxumbvl Op2aHo8 U MHO2OYUCIeHHble ONYXoJlesble
9MOONbL ONPedenanUch 60 6cex MAKpOCKONUUECKU
UBMEHEHHBIX OP2aHaX, TUMPAMUYEecKux y3uax, 6
agpgepernmubix u 3¢ppepenmuvix TUMpPamuyeckux
cocyoax, ymo A6semcs YHUKAIbHOU 4epmotl ONUCAH-
HO20 KIUHU4ecko2o cayuas. Kpome mozo, oonapyoicu-
6a710Cb MOMANbHOE MEMACMAMU4EcKoe nopadiceHue
7166020 HAOKIIOHUUYHOO TUMPOY3NA, NPABIX U 1€BbIX
AKCUNTAPHBIX TUMPOY3T108, NYNOYHOO KONbYA, NAPa-
PEKMATLHOU KI1eMYUaAmKU.

IIpu ymounenuu muna cocyoos, cooepicaujux
onyxonesvie 3MO0IbL, MEMOOOM UMMYHOLUCTHOXUMU-
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Puc. 4. MukpodoTo. Okpacka reMaToKCUIMHOM 1 9031HOM: A — onyxorneBble aMO0sbl B MM aTnieckmnx cocyaax ceposHon 060noukm
MaTKu (YepHas CTperka), paspactaHue onyxorneBou TkaHu (kpacHas ctpernka), x400; b — onyxonesble ambosbl B MMM aTUYECKUX COCY-
fAax GproLLMHBI, MOKPbIBAOLLEN ANYHKK (YepHas cTpenka), x200; B — onyxonesble ambonbl B NMMMaTUyeckmx cocyfax smuHuka (YepHas

cTpernka), 6ernoe Teno (kpacHas ctpenka), x400; I" — paspacTaHue onyxoneBoi TKaHu B MYHKKe (YepHasi cTperka), x100.
lMprMeyaHne: pucyHOK BbINOMHEH aBTOpPamMu
Fig. 4. Microphoto. Hematoxylin and eosin staining: A — tumor emboli in the lymphatic vessels of the serous membrane of the uterus

(black arrow), proliferation of tumor tissue (red arrow), x400; B — tumor emboli in the lymphatic vessels of the peritoneum covering the
ovary (black arrow), x200; C — tumor emboli in the lymphatic vessels of the ovary (black arrow), white body (red arrow), x400; D — prolif-

eration of tumor tissue in the ovary (black arrow), x100. Note: created by the authors
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Puc. 5. MukpodoTto. IMMyHoructoxnMmyeckoe nccnegosanuve: A — nosuTtreHas akcnpeccus Podoplanin (Clone D2-40) B aHaoTenvu
nMmdaTnyecknx CocyaoB, COAepXaLlmX ornyxoneBble amM0onbl (YepHas cTpernka), X400; b — nosntueHas akcnpeccus Ki67 B knetkax
onyxonesBoro ambona (4epHas ctpenka), x200. [MprMeyaHne: pucyHOK BbINOMHEH aBTOpamMm
Fig. 5. Microphoto. Immunohistochemical study: A — positive expression of Podoplanin (Clone D2-40) in the endothelium of lymphatic
vessels containing tumor emboli (black arrow), x200; B — positive expression of Ki67 in tumor embolus cells (black arrow), x200.
Note: created by the authors

Puc. 6. MukpodoTto. MiIMMyHOrMcToxnMmyeckoe nccnegoBanme: A — reTeporeHHas 3KkCrpeccus MHTErprHa ab B KneTkax nepBUYHON
OMnyxonu: MO3NTUBHAS (YepHas CTperka) u HeratueHas (KpacHas ctpenka), x600; b — romoreHHas No3nTUBHasA IKCMPECCUSA UHTErpuHa
a6 B kneTkax onyxonesoro ambona (4epHas cTpenka), x400; B — reTeporeHHas akcnpeccus nHtTerpuHa 34 B kneTkax nepByMYHON ony-

XOnu: NO3NTMBHAs (YepHas CTpernka) u HeratueHas (kpacHas ctpenka), X600; [N — romoreHHas No3nTUBHAasA 3KCMPeccus UHTerpuHa 4 B
KneTkax ornyxornesoro ambona (4YepHas ctpenka), x400. MNprumevaHne: pUCyHOK BbINOSIHEH aBTOpamu
Fig. 6. Microphoto. Immunohistochemical study: A — heterogeneous expression of a6 integrin in primary tumor cells: positive (black
arrow) and negative (red arrow), x600; B — homogeneous positive expression of a6 integrin in tumor embolus cells (black arrow), x400;
C — heterogeneous expression of 34 integrin in primary tumor cells: positive (black arrow) and negative (red arrow), x600n; D — homo-
geneous positive expression of 34 integrin in tumor embolus cells (black arrow), x400. Note: created by the authors

uecko2o uccnedosanus ¢ npumenenuem Anti-Human
Podoplanin (Clone D2-40) oxazanocs, umo amboau3u-
posanvl OvLau tuMpamureckue cocyowvl. B onyxonesvix
ambONaX ONPedensinacy GblCOKAsl NPOUpepamueHas
akmusHocms (puc. 5).

buvino evinonneno ucciedosanue IKCnpeccuu
cybvedunuy unmezpunos ab u f4 6 cuyuasx eeue-
PANU308AHNHO20 KAHYEPOMAMO3H020 TuMPaneuma
€ MACCUBHBLIM MemAacmamuieckum nopaxiceHuem
auMhoy3noe pasnvix pecuonos. Oxazanocw, 4mo 8
NepeUYHOl ONYXOaU OelUCmBUMENbHO HAOII00ANACH
eemepocennas dKcnpeccust cyovedunuy a6 u 4, ¢ mo
8peMsl KaK 8 ONYX01e8bIX IMOONAX 6 TUMPaAMUIECKux
€OCYOax NpuCymcmeosana 20MOSEHHAST NOZUMUBHASL
IKCHPeCccUsi — 8ce ONYXONeBble KNeMKU IKCNPECCUposa-

CUBMPCKUI OHKONOMYECKUM XXYPHAI. 2025; 24(1): 189-198

au smom mapxep (puc. 6). Kpome moeo, xax 6 knemxax
NepPeUYHOL ONYXOIU, MAK U 6 KIeMKAX ONyXOIeeblX
aMO0106 ONPedeNanaCy NOZUMUGHAST 2eMePO2eHHAs
aKcnpeccust 1amununa Y2 (puc. 7).

3akioueHnue

HebnaronpusiTHoe TeueHHE OITyX0JIEBOI0 IPOLEC-
ca B JIAaHHOM KJIMHUYECKOM CJ1y4ae ObLI0 00yCIOBICHO
OMoIOruuecKor MPUPOAOH Omyxonu — TUPPy3HBIM
TUIIOM paka sxenynka. Omyxonb obnajana BbICOKOH
nponudepaTuBHON aKTUBHOCTBIO, BBIPAXKEHHBIM
UHTpa- U SKCTPaMypallbHbIM HEPUHEBPAJIbHBIM PO-
CTOM, MacCUBHOH MHTpa- U IKCTPaMypalbHON JTHUM-
(doBackynsipHold nHBa3ueH. BeICTpBIN Temml pocTa
CrocoOCTBOBAJI pacnaay OIyXOJIH, KOTOPbII HMpuBel
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Puc. 7. MukpodoTo. MmmyHormcToxnmmyeckoe uccrnegosanmve: A — NO3UTUBHAs reTeporeHHas 3KCnpeccus NamyHHa Y2 B KneTkax
nepBUYHOI oMyxonu (YepHas ctpenka), x600; b — no3uTnBHas reteporeHHas aKCNpeccusi NaMUHMHa Y2 B KIeTkax ornyxoneBoro ambona
(4epHas ctpenka), x400. MNpumevaHne: pUCyHOK BbIMOMHEH aBTopaMm
Fig. 7. Microphoto. Immunohistochemical study: A — positive heterogeneous expression of laminin y2 in the cells of the primary tumor
(black arrow), x600; B — positive heterogeneous expression of laminin y2 in tumor embolus cells (black arrow), x400.

Note: created by the authors

K BOBHUKHOBEHHIO KEITYJI0YHOTO KPOBOTEUeHHS. BbI-
pPaXCHHBIH MEPUHEBPATbHBIA POCT 00YCIOBIMBAIT
pa3BUTHE HAPACTAIOIIEr0 OOJIEBOrO CHHAPOMA.

OOmmpHas muMpOBacKyIIsIpHas HHBA3US MPHUBETA
K OOIIMPHOMY METACTaTHIECKOMY MTOPaYKEHNUIO PETHO-
HaJIBHBIX JUMQOY310B. BEICTPBIA pOCT U TOTanbHOE
3ameneHne JTUMQoy3I0B criocoOCTBOBAIM MOBBIIIE-
HUIO JIaBJICHUS B TUM(ATUIECKON CUCTEME JKEeITyIKa, a
nanee OPIOIIMHBL, TUIEBPEI, TepUKapa, 3a0pIOMIMHHON
KJeT4aTky. [loBbIIeHne MU pOCTaTHUECKOTO IaBIeHHUS
B JIMM(aTHIECKHX COCYAaX CIIOCOOCTBOBAIO OTKPBITHIO
KJIallaHOB JINM(aTHYECKUX COCYIOB, UTO IIPUBEIIO K pe-
TPOTPaTHOMY TOKY JTHM(DBI 1 MACCUBHOM dYMOOITHH JTHM-
(aTruecKux cocy0B OPIOIINHBI, IUIEBPHL, IEPHKApP/A,
3a0pIOMIMHHON KJIETYaTKU. 3a 3TUM MOCJIeI0BaJI0
00LIMPHOE METACTATHYECKOE NOPAYKEHUE NPAKTHYECKU
BCEX OPIraHOB, 33 HCKJIIOUEHHEM IOJIOBHOTO MO3Ta.

B Hamem uccneoBaHUU JAMCKOTE3UBHBIC KICTKH
OITYXOJIEBBIX AMOOJIOB B TMM(pAaTHIECKUX COCYAaX UH-
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TEHCHBHO HKCIPECCHPOBAIIH CYObETUHUIIBI HHTETPUHOB
a6 u b4, a TakKe JAaMUHUH — JIMTAHJ TeTepoauMepa
06p4. DTH PaKTHI TO3BOIISIOT HAM MTPEATIOIOKHUTD, YTO
CYIIECTBEHHBIM 3BEHOM Pa3BUTHS KaHIIEPOMATO3HOTO
TUMQaHTHTAa MOXKET OBITH TIPUOOPETEHHE OITYXOJICBHI-
MH KJIETKaMH CIIOCOOHOCTH K «SKOPh-HE3aBUCHMOMY»
CYILIECTBOBAHUIO U CHM)KEHHOH CHOCOOHOCTH KJIETOK
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H.B. BACUJILEB. HAYKA U OBLLECTBO B XXI BEKE.
YETBEPTb BEKA CIYCTHA

E.J1. YonH3oHOB, H.B. YepabiHueBa

Hay4Ho-uccnegoBaTenbCKUii MHCTUTYT OHKOMOTrMK, TOMCKUI HAaUMOHanbHbIA UCCNEeaoBaTENbCKUIA
MeauUMHCKUI ueHTp Poccuiickon akagemum Hayk
Poccus, 634009, r. Tomck, nep. KoonepatusHbin, 5

AHHOTaUuA

CrtaTbs nocesiLeHa 95-neTunto Co OHSA POXAEHNUSI UBBECTHOIO POCCUMNCKOIO y4eHoro, mnocoda U MbICIIUTENS
Hukonast Bnagumupouda Bacunbea (1930—-2001). Yke 25 neT Halwlero yuntenst HET C HAMM, HO TOYHOCTb
1 MPO30PSIMBOCTb €ro NpeaBuaeHWIn NPoaoIHKaT YAMBASATL M NopaxaTtb. ATa cTaTbs NOCBSLLEHA KpaTKo-
My aHanuay COCTOSIHUSI, B KOTOPOM OKa3asniocb YerioBe4eCTBO Ha pyOexxe BEKOB, Y BO3MOXHbIX MEPEMEH,
onpefensanwmnx passutmne Lmsunmusaunn. Hukonarn Bnagummposuy BacunbeB cuntarn, Yto «OAHUM U3 Npu-
3HaKOB HE3PENOCTN 3EMHON LNBUIN3ALIMM SBIISIETCSA HE TONBbKO ANCrapMOHMS TEXHOTEHHOTO 1 HPaBCTBEHHOTO
NMPOLIECCOB, HO U YPOBEHb Pa3BUTUS T'yMaHUTAPHbIX, OMONOIMYECKNX U TEXHUYECKNX HAyK B COBPEMEHHOM
obulecTBey. B ctatbe obcyxpatotcst napannenu cobbiTuin, npeackasaHHbix H.B. BacunbebiM 1 Habntogato-
LLIMXCS B HacTosLLee BpeMsd. buomegmumHa paccmatpmBaeTCs Kak «CnacuTenbHbIN BEKTOP AanbHEeNWmnx o-
CTUDKEHWI pa3BuBatoLLierocs YenoBevecTBa B XXI| Beke 41151 COBEPLLUEHCTBOBAHUS TEXHOMOTMIA MPOUIaKTUKN
N BOCCTaHOBIEHMWS 340POBbSA, NOAAEPKaAHNS 3a0poBoro gonronetus» (Bacunbe H.B., 2001). Kak 310 HK
YAVBUTENBHO, HANMLO BCe NpeackasaHHble H.B. BacunbeBbiM HanpaBrieHnsi pa3BuTsi MUPOBLIX NPOLIECCOB,
B3aUMOOTHOLLEHWI Pa3nMYHbIX NONYNAUUIA, @ Takke TeHOEHLMN pa3BUTUS YenoBeyecTBa. B HacToswen cTa-
Tbe OCHOBHOE BHMMaHMWe yaeneHo npobneme reTeporeHHOCTM YenoBeYeCcTBa, HEOAHO3HAYHOCTM NEPCNEKTUB
pasBUTKS YenoBevecTBa, OMONOrMYeckM 1 GUOMEONLIMHCKUM acrnekTam pasBUTUS HayKu.

KnioueBkle cnoBa: Hukonawn Bnagumuposuy BacunbeB, nctopus 6momeanunHbI.

SCIENCE AND SOCIETY IN THE 21ST CENTURY.
A QUARTER OF A CENTURY LATER

E.L. Choinzonov, N.V. Cherdyntseva

Cancer Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences
5, Kooperativny St., Tomsk, 634009, Russia

Abstract

Twenty-five years have passed since the death of Nikolai Vladimirovich Vasiliev (1930-2001), the famous
Russian scientist, philosopher and thinker, but the fruits of his foresight continue to surprise and amaze
with their accuracy and insight. This article is devoted to a brief analysis of the situation in which humanity
found itself at the turn of the century and changes that contributed to the development of civilization. Nikolai
Vladimirovich Vasiliev believed that “one of the signs of the immaturity of earthly civilization is not only the
disharmony of the technogenic and moral process, but also the level of development of the humanities,
biological and technical sciences in modern society.” The article analyzes the parallels of events predicted
by N.V. Vasiliev and taking place at present. Biomedicine is considered as a “saving vector of further
achievements of developing humanity in the 21st century for improving technologies of disease prevention
and health restoration, and maintaining healthy longevity” (Vasiliev N.V., 2001). Surprisingly, the concepts
of the development of world processes, relationships of different populations, as well as the tendencies of
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the development of humanity predicted by N.V. Vasiliev, find their place. In this article, the main attention
will be paid to the problem of heterogeneity of humanity, ambiguity of humanity development prospects, and
biological and biomedical aspects of science development.

Key words: Nikolai Vladimirovich Vasiliev, history of biomedicine.

16 ssaBapst 2025 1. COCTOSIIOCH TOPIKECTBEHHOE 3a-
cenanue Yuenoro copera HMUU onkonoruu Tomckoro
HUMII, nocesienHoe 95-netuio co IHS pOXKICHUS
W3BECTHOTO POCCUUCKOTO y4eHOTOo, puiocoda u
mbiciuTenss Hukonas Brnagumuposuya Bacunbesa
(1930-2001). YouBHTENBHO SPKO, TBOPYECKH OOTa-
TOH, TyXOBHO COJEPKATEIBHON U Pa3HOCTOPOHHEH U
B TO € BpeMs HEOOBIYaliHO CKPOMHOHN ObIia )KU3Hb
H.B. Bacunnera. Ero HeT ¢ Hamu 6€3 Majioro 4eTBepTh
BEKa, 0JTHAKO OOraToe HacjIeAne, COXPaHUBIIICECS B €I0
MOHOTPa(QHUSIX U CTAThSIX 110 BOIPOCAM UMMYHOJIOTHH,
NaTo(U3NOIOTHH, OHKOJIOTUH, MUKPOMOJIOTHH, 00TIIe-
CTBOBEIICHUSI, UCTOPHH U T.II., TIOMOTAET HaM y3HaBaTh
TE€ HOBBIC PEAJTHH KU3HH, HACTYIIHUBIITUE CITYCTs Oojiee
YETBEPTH BEKA, KOTOPHIE B CBOE BpeMsl MPEABUICIT
akagemuk H.B. Bacuinbes.

UpesBbiuaiiHasi pa3HOCTOPOHHOCTh HAyYHBIX HH-
tepecoB H.B. BacuibeBa, ero spyauuus, MHOIOCTO-
POHHUH, MOIKPEIJICHHBI UCTOPUYECKUMH (DaKTaMu
aHaJN3, TO3HINS aKTUBHOTO TYMAaHUCTA U 3allIUTHUKA
CTIPaBENTUBOCTH — BCE 3TO KOHIICHTPUPOBAHHO TIPE/I-
cTaBleHo B ero crarbe «Hayka u obmectBo B XXI
Beke» [1]. AHanm3 HampaBieHUs Pa3BUTUS LUBWIU-
3aIlU| B TIETIOM, ITPEXKJIE BCETO, B TEXHOJIIOTHYECKOM, a
TakKe B TyMAaHUTApHOM M OMOMEIMITMHCKOM aCIeKTaxX
pOoOJIEMBbI COXPAaHEHUST YEIOBEUECTBA — a0COIIOTHO
coBpeMeHeH U aktyaneH. CTaThsl HamUcaHa UM He3a-
JIOJITO IO YXO/ia U COAEPKUT MHOTO Marepuaia, Ko-

Hwvkonan Bnagumuposuy Bacunbes
(1930-2001)
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TOPBIN OPraHWYHO BIMCHIBACTCS B HAIIM PEasni, KaK
Hayd4HbIE, TaK ¥ olIlIeuenoBeueckre. B Haieii cratbe
OCHOBHOE BHHMaHHE YJICJICHO TIPOOJIeMaM TeTepOreH-
HOCTH YEJIOBEYEeCTBA, HEOJHO3HAYHOCTH MEPCIICKTHB
€ro PBOIIOLUH, OMOIOTHYECKIM U OMOMETUIINHCKIM
ACTICKTaM Pa3BHUTHUS HAYKU, COOTHOCS UX CO B3I IAMHA
Hukonas Binagumuposuua Bacuiibesa.

H.B. Bacuines roBopui B koHIle X X Beka: «CTpa-
TETMYECKOM LEIbI0 BHEAPEHMs JOCTHXKEHUM HayKH
B OOIIECTBEHHYIO MPAKTUKY SIBJISICTCS MPOJJICHHUE
MPOAODKUTENLHOCTH KU3HU YenoBeka 10 90-95 ner,
YTO MPEJCTABIAETCA BIONHE peaibHbIM» [ 1]. Ceroans
B paMKaX HAyYHO-TEXHOJOTHUYECKOTO pa3BUTHs Poc-
cuiickoii denepanviv BHITIOIHIIOTCS HAllMOHAJIbHbBIE
npoekThl «IIpogomkuTeabHas U aKTUBHAS JKU3HBY,
«PereneparnBHast MEIUITNHA, TEXHOJIOT MY IPEBEHTHB-
HOW METUITMHBI, 00€CTIeYeHNE aKTHBHOTO U 3/I0POBOTO
JIOJITOJICTUS U psll (penepaibHbIX MPOrpaMM, Ha-
MIPABJICHHBIX Ha 00ECIIeUEeHUE 37I0POBOTO JIOIATOICTHS
HaceneHus Poccuiickoit @enepaiiuu, B KOTOPOH KHUBET
6omee 100 STHUIECKUX TPYIIIL.

H.B. Bacunnes paswsicHseT curyanuio: «Crieayer,
OJTHAKO, UMETh B BU]LY, UTO, 110 OIICHKE CTICIIMAIUCTOB,
yb 20 % NaToreHHbIX (PakTOPOB, BO3AEHCTBYIOMINX
Ha YeJIOBEeKa, MOTYT OBITh YCTPaHEHBI CPEJICTBAMH H
cuyaMu 37paBooxpaHeHus, a 80 % 3aBUCAT OT COIH-
AJIBHBIX ()aKTOPOB M B KOMITCTCHITUIO MEJTUKOB, CTPOTO
roBopsi, He BxozaT» [ 1]. C npucyieil eMy HpoHUEH OH
MTUIIIET O Mepe HaIllero O3HaHus Mupa: « Bo-mepBsix,
WCXOIUTH U3 TOTO, YTO MBI YK€ CETOIHS BCE HJTH IIOYTH
BCce 000 BceM 3HaeM, Henemno. <...> He HaBs3bpIBas
HUKOMY CBOIO JINYHYIO TOYKY 3PEHUS U CBOE Cyry0o
JIMYHOE OIIYIIIeHNE, CKaXy, YTO TO3HAHHASI HAMHU JIOJIS
Mupa cocTaBIIsIeT, BEpOSTHO, aXKe HE IPOIIEHTHI, a UX
THICSTYHBIC OT HETIO3HAHHOM €T0 YaCcTH, U IIPEICTaBIS-
€M MBI ce0e ero HICTUHHYIO IPUPOY U CIIOKHOCTD HE
Jy4lIiie, 4eM MyXa yCTPOHCTBO KOMITBIOTEPA, Ha YeXJIe
KOTOpOTO OHa moTtupaet yanku» [1]. H.B. Bacunnes
CUHTAI, 9YTO «OTHUM W3 IPU3HAKOB HE3PEIOCTU 3€M-
HOM UBWIN3AINH SIBJISIETCS HE TOJIBKO JUCTAPMOHUS
TEXHOT€HHOTO M HPABCTBEHHOI'O IPOIIECCOB, HO U
YPOBEHb Pa3BUTHUS TYMAHUTAPHBIX, ONOIOTHIECKHUX U
TEXHUYECKUX HayK B COBpeMeHHOM obOmectse» [1].

CpaBHHUTENBFHOE OTCTABAHHUE PA3BUTHUS OMOIOTHU-
YEeCKUX HayK YaCTUYHO OBbLIO TPEOJI0ICHO Ollaroaps
otkpeithto cTpykrypsl JJHK (®. Kpuk u J[x. Yorcos,
1953) u cuntesa 6enka ([x. Keampro u M. Ilepym,
1959). DTo cTano mokaszaTeneM YCHUJIEHHS POJIH
OMOJIOTUYECKUX JUCLUUIUIMH B HAYYHOM IO3HAHUHU.
Cynb00HOCHBIE COOBITHS B MOJIEKYIISIPHOM OHKOJIOTHH,
a UMEHHO BO3MOXHOCTh M3YYECHHSI MOJIEKYISIPHOTO
maToreHesa 3a00JIeBaHUs KaK OCHOBBI IIJIST JICUCHUS
MAIMEHTOB, CYIIECTBEHHO MOBLICHIH YD DEKTHBHOCTb
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MIPOTHUBOOTYXOJIEBOW TEpaIMu 3J10KaueCTBEHHBIX
HOBOOOpa30BaHUH.

OJnHaKo peub He HIIET O «TEOPUH IBOIIOINH U, TEM
Ooitee, 0 OMOIOTHUN YEIOBEKA, BCE €IIE HAXOAAIIEeHCs
IO CYIIECTBY B 3a4aTOYHOM COCTOSHUM. Mexay TeM
MMEHHO 3TO HalpaBJIeHWE Pa3BUTHA HAYKH JOJKHO
CTaTh HBIHE KITFOYCBBIM, MO0 TapaHTHPOBAHHOE OYTY-
Iee YeJI0BEYECTBY MOXKET OBITh 00ECIEUeHO TOIBKO
Ha MyTSAX HPABCTBEHHOT'O MPOTpecca, MOCICIHHN Ke
HEBO3MOXKEH 0€3 M3y4YeHHUs OCHOB MOTHBAIINH TTOBE-
JICHHSI YeTI0BeKa Kak Ha WHAWBHIYaJbHOM, TaK M Ha
nonynsiiionHoM yposHe» [1]. Cormacno H.B. Ba-
CHJIBEBY, «... B IOMYJISIIUOHHOM acIeKTe MPeIMEeTOM
YEIIOBEKOBE/ICHUS SIBIISIETCS] STHOC, KOTOPHIH Orpeie-
nsuies JILH. ['ymuneBsIM kKak mpupoiHoe, 00BEKTHBHO
CYIIECTBYIOIIEE SIBIICHNE, KaK COBEPIIEHHO 0COOBIH,
(hOPMUPYIOIIUICS CTONETUSIMU U THICAYCTICTUIMHU
MEXaHU3M 0TOOpa U TMOJJIepKaHusI TeHODOH/ 1A YeIno-
Beyeckux momyisiuii. C BOSHUKHOBEHHEM 3THOCOB
(bopMuUPYIOTCS OJTHOBPEMEHHO U HPABCTBEHHBIE
HOPMBbI IOBEAEHUS JIIOJIEN, U MOPAJIbHbINA KOAEKC OT-
HOILIEHUS K npupone» [2].

CerofHst MUp CTOWT Ha MOPOTE CO3JaHMS OTHO-
[IeHUH HOBOTO THIAa MEXIy CTpaHAMH M HAIWSIMH,
IJIe OCHOBOIIOJIATAIOIIUMHI NPUHIIUTIIAMHE SIBIISTFOTCS
paBHOIIpaBUE W B3aUMOYyBakeHHE. B 3TUX yclio-
BUSX BaXHOCTh Pa3BUTHS OMOMEIUIIMHBI TPYIHO
MepPEOIeHUTh, MMOCKOIBKY UMEHHO ee 3ajadeil sB-
JISIETCSI BOCCTAHOBJICHUE 37I0POBbSI U TIOJJICPIKAHHMS
3[J0POBOTO JOJITOJIETHS YeJIoBeuecTBa. YTo Kacaercs
OMOMEIMIIMHCKUX aclIeKTOB MUPOBOH HAyKH, 0c000¢
BHHMAaHHE aKIEHTHPYETCs Ha OHKOJOTHMYECKHX 3a-
00JIeBaHUSAX, ITPH KOTOPBIX BO3MOKHOCTD PETYJISIIHH
B3aMMOOTHOIICHUH OpraHu3Ma U OITyXOJU OTKPHI-
BaeT MEPCIEKTUBBI YCICIIHOW OOpPHOBI B MHTEpEcax
OpraHN3Ma-X03sIMHA. DKCITO3UITHS K TOBPEXK TAOIIHM
(hakTopaM, KOHCTUTYTUBHBIC TCHETHUCCKUE OCOOCH-
HOCTH XO35IMHA, CHCTEMHAS! PETyJISIIHSL, JIOKaJIbHAS pe-
rynsnus (MUKPOOKPYKEHHE), TKAHEBasi apXUTEKTypa
OTIPENIEIISAIOT ABOJIOIUI0 COMATUYECKON KIIETKH U, B
KOHEYHOM CYETe, FICXO]T 37I0Ka9eCTBEHHOTO TpoIiecca.
Kax1p1i1 uenoBek — yHUKaJIbHask 3KOCUCTEMA.

CoBpemeHHasi OnomeuurHa (GaKTHISCKH MPU3HA-
J1a, 9TO pa3inyus B 3a00J€BACMOCTH U KIMHHYECKOM
TEYEHUN paKa 3aBUCAT OT PACHI/ITHHYECKON TMpH-
HaJUIeKHOCTH. Pe3ynprar B3aMMOAECHCTBUS HACIIE-
CTBEHHBIX (DAKTOPOB C COIMATBLHO-IKOHOMHYECKUMH,
COIMATIbHO-IKOJIIOTHYCCKUMU, TTOBEACHYCCKUMU |
OHMOIIOTHYECKUMHU TPOIIECCAMHU TPHBOIUT K (POPMUPO-
BaHUIO HHIUBUAYATBHOTO O9KTpayH/Ia (TCHETHYECKOM
OCHOBBI) YEJIOBEKA C pa3HbIM PUCKOM (POPMUPOBAHUS
MaTOJIOTMYECKUX MpoLeccoB. HacenoBanne reHoB ¢
BBICOKOIICHETPAHTHBIMUA MYTAIUSAMU SIBISIETCS TIPH-
YUHON Pa3BUTHS HACIEJACTBEHHBIX OHKOJIOTHUYECKUX
CHHJJPOMOB H, COOTBETCTBEHHO, ITOBBIIIEHHOTO PHCKA
3JI0KQYECTBCHHBIX HOBOOOPa30BaHUH.

CogepiieHCTBOBaHE OMOMEINIIMHEI B COBPEMEH-
HOM OOIIIECTBE OPHEHTUPOBAHO HA PA3BUTHIE CTPAHBI.
KpynHble MpoeKThl M0 UCCIEeI0BAHUIO0 (PAKTOPOB,

CUBUPCKIM OHKONOTMMYECKW XXYPHAT. 2025; 24(1): 199-203

CIIOCOOCTBYIONIUX BO3HUKHOBEHHUIO M MPOTPECCH-
POBaHUIO paka, B OCHOBHOM COCPEIOTOYEHBI Ha T10-
MyJSILUSAX €BpONEHCKoro nporucxoxaeHus. Hexsarka
KIIMHUKO-TTATOJIOTMUECKUX U TEHETHUSCKUX JIAHHBIX,
a Tak)Ke OTpaHWYCHHAs! JIOCTYIMHOCTh OHMO0OpPAa3IoB
W3 Pa3NAYHBIX MOMYISAIUN CIIOCOOCTBYIOT YBeTHUe-
HUIO TIPOOEIIOB B 3HAHUSIX M BBI3BIBAIOT HEPABEHCTBO
B OTHOIIICHUW COXPaHEHUS 37I0POBbS, CBSI3aHHOTO C
pa3BUTUEM paKa JIJIsl Pa3HBIX TOITYJISIIHIMA.

AKTyaJlbHO TECTHPOBAHHME MHIICHEH s Tap-
T€THOW Tepanuu — MyTalluid T€HOB BBICOKOW IeHe-
TpaHTHOCTH, TakuxX kKak BRCAI n BRCAZ2 noaTumnos
OTIYXOJIM MOJIOYHOMW JKEJe3bl CPEIU PACOBBIX U IT-
HUYECKUX Tonyisnuid. Hampumep, y TEMHOKOXKHUX
YKeHIITUH (a)pUKaHOK) gacToTa MyTaruii PIK3A amxe,
4yeM y O€JIbIX JKCHIIMH, ¥ [T03TOMY OHU C MCHbIICH
BEPOSITHOCTHIO TIOJTyYar MOJIb3y OT TAPreTHOM Tepariu
uHrudutopamu PI3K.

PacoBwie/sTHUUECKME MEHBITUHCTBA, CBS3aH-
HBIE C COIMAIIBHO-D)KOHOMHYECKUM HEPABEHCTBOM,
Haunbonee sipko mpenactaBieHsl Ha npumepe CIHIA:
a(hpoaMepHrKaHIIbl/ TEMHOKOXKHE, a3MaThl, KOPCHHBIC
raBaiIIbl/XKUTEIH IPYTHUX OCTPOBOB THXOr0o OKeaHa U
JaTHHOAMEpHUKaHIIEl [3]. MupoBasi OHKOJIOTHYECKAs
0011eCTBEHHOCTD (B JHIle BecemupHO# opranuzanun
3]IPaBOOXPAHEHUS) KOHCTATUPYET, YTO HEOOXOAMMBI
JIOTIOJTHUTEINIbHBIC YCUIIHS JIJIsl BKJIFOYCHUS YYaCcTHU-
KOB M3 Pa3HBIX TPy HACEJIEHUS B MCCIIEAOBAHUS
STHOJIOTHH paka, OMojoTuu ero jedeHus. Kpome
TOTO, YTOOBI YCTPAHUTHh HEPABEHCTBO B OTHOIICHUU
3JI0pOBBSI OOJBHBIX PAKOM, HEOOXOIUMO OOJErdyuTh
JIOCTYTI M HCTIOJIb30BAHNE METUITUHCKUX YCITYT BCEMHU
nutamu [4].

Otxkpeitre B Tomcke B 1979 1. Cubupckoro ¢uina-
11a Bcecor3HOro OHKOJIOrnYeCKOro IIEHTPa IMOCTABUIIO
HOBBIE 33J1a4M 110 UCCIIEOBAHUIO 3a00JI€BAEMOCTH H
CMEPTHOCTH OT paKa Ha TEPPUTOPUU OIPOMHOTO pe-
ruona Poccun — Cubupu u JJansnero Bocroka. Axa-
nemuk H.B. Bacunbes crai nielHbIM OpraHu3aTopoM
Y PYKOBOJIUTEIIEM UCCIIEOBAHUH 110 STTHIEMUOIOTHH
3JI0KQYECTBEHHBIX OTYXOJIEH Ha STUX TEPPUTOPHIX
JUTS BBIPa0OTKHU CTpaTerduu npoduiIakTuku 3abode-
BaHUS C yYETOM T'€HETHUECKHX, JIeMOTPapUUSCKHUX,
COIMATIbHO-DKOHOMUYECKUX U KYJIBTYPHBIX 0COOCH-
HOCTEH HACEJICHUS.

B 80-e rr. mpomutoro cronerns akagemuk H.B. Ba-
CWJIBEB CTAaBHJI 33J[a4¥l y4yeTa TEHETHUYECKUX Pa3Jiu-
YU ¥ STHUYECKOTO Pa3HOOOpa3usi HACEICHUS MpH
M3yYEHUH SMUAEMUONOTHH paka. [lom ero HaydHBIM
PYKOBOJICTBOM IPOBE/ICHBI IIUPOKOMACIIITA0HBIC 3T~
JIEMUOJIOTUYECKUE UCCICIOBAHUS PACIIPOCTPAHCHUS
3JI0KQYECTBEHHBIX HOBOOOPA30BaHUI HA TEPPUTOPUHU
pETHOHA B MOMYJNSAINUAX, HEOIHOPOIHBIX 110 CBOEMY
ATHUYECKOMY cocTaBy. [IpoBeseH CpaBHUTEIbHbBIN
aHaJIN3 MoKa3areseil 3a00JeBaeMOCTH Cpelu KOpeH-
HOTO W IPUIILIOTO HACEJICHUS, MPOKUBAIOIIETO Ha
OJTHOM U TOM K€ TEPPUTOPUH, HA TIPUMEPE HACEITICHHS
pecrryomuk TeiBa, Anraii, Caxa(SkyTus). Pesynsrarer
SMHJIEMHOJIOTHYECKUX UCCIIeIOBAaHUHN MTOKazamn Ooee

201



MEDICAL HISTORY

HU3KYIO0 3a00J1€Ba€MOCTh PAKOM MOJIOUHOU KeJe3bl
CpeAH >KEHILUH KOPEHHBIX 3THOCOB, MOHTOJIOUIHOTO
MIPOMCXOXKACHUA, TTPOXKUBArOINUX B Cubupu, uem y
MPUIIUIBIX CIABSTHOK.

B nauane XXI Bexka MbI IIPOBEIU UCCIIEJOBAHUA
10 OLIEHKE HACJICACTBEHHBIX PAKOBBIX CHHIPOMOB,
ACCOLIMMPOBAHHBIX C MyTALUSIMU B ['€HAX penapanun
BRCA1/2, na repputopuun Cubupu u Jlansuero Boc-
ToKa. IMEHHO B 9TO BpeMst ObIIIO YCTaHOBICHO, YTO
MyTalMi yKa3aHHbIX T€HOB, HICHTH()UIIMPOBAHHBIX Y
JIMIL CJIABSHCKOH MOMYJISIMY, HET y IIpeJCcTaBuTeNeH
KOPEHHBIX 3THHYECKUX rpynn Cubupu. 310 Ob1I0
MOATBEPKACHUEM 3THOCTICHU(PUIHOCTH TEPMUHAIIb-
HBIX MyTalluid, OTBETCTBEHHBIX 3a HACJIEJCTBEHHBIC
cuHapoMbl. K Hacrosimemy BpeMEHH B MHUPOBOM
MaciTabe HaKOIUICHO MHOTO MHGOpPMAIUd O MOJe-
KyJSIPHBIX MeXaHM3Max HacJeJICTBEHHBIX pakoB. I1o
cienam anuaeMuonorndecknx Haxonok H.B. Bacu-
JIbEBA M €ro MOMOITHHIIEI, podeccopa JI.D. [Iuca-
PEBOIA, COTPYIHUKAMU JTaO0OpaTOpHH, KOTOPOH paHee
3aBenoBai H.B. Bacunbes, a ¢ 1991 . — npodeccop
H.B. YepapiHuesa, BbISBICHBI clieliu(pUIeCKUEe My-
TalU1, ACCOLUUPOBAHHBIE C PAKOBBIMU CHHPOMaMH.
HccnenoBanus npoBeIeHbI B HECKOIbKUX STHUYECKUX
rpyIax KOpeHHOTo HaceneHus (peciryomuku bypsitus,
TeiBa, Xakacwust, [opubiii Antaii, Caxa(Skytus)). Ha
MOBECTKE JTHS aKTyaJIbHO BHEPEHHE OIyYCHHBIX pe-
3yJIbTAaTOB B IPAKTUKY OPIaHOB 3PAaBOOXPAaHEHUS IS
ydeTa ’THHYECKHUX 0COOEHHOCTEN 37I0Ka4eCTBEHHOTO
nporiecca npy HazHaueHUH 3(Q(HEKTUBHON Teparnum,
[IPOBEJICHUH PAHHEH AMAarHOCTUKH M MEpONPHUATHI
o mpodmrakTuke. Pa3paboTka pa3IMYHBIX CTpaTe-
T BEJEHNS OHKOJIOTHYECKHX IMAIMeHTOB Pa3HOU
pacoBOM M STHUYECKOW MPUHAJIEHKHOCTH IPUBEIET
K YIy4IIEHUIO Pe3yJIbTaTOB JIEYEHHS, MOBBIIIEHUIO
BbDKUBAEMOCTH, CHI)KEHHIO CMEPTHOCTH.

B nocnennux padorax ryMaHUTapHOTO XapakTepa
akajieMruk BacuinbeB MHOTO BHUMaHHUS yIesiI BOIIPO-
caM rapMOHMYHOTI'0O pa3BUTHS YejoBedecTBa. B cratbe
«Hayxa n obmectBo B XXI Bexe» H.B. Bacunbes
(hakTHUeCcKkr 0003HAYMIT OCHOBHBIC HAMTPABJICHHUS pa3-
BUTHUS HayKu: «l OBOpS crienMaibHO O TMEePCIIEKTHBAX
pa3Butusi MmeauiuHebl B X XI cToneruu, HeoOXoAuMO
YETKO pa3rpaHUYUTh KaK MUHUMYM TPHU acleKTa
MPOOIEMBI:

a) pa3BuTHe (PyHIaMEHTAJbHOU MEIUIIMHCKOM
HayKH;

b) BO3MOXKHOCTH BHEIPEHUS TOCTHIKEHUM Meau-
LUHCKONW HayKH B OOILECTBEHHYIO NPAKTHUKY, B TOM
YHclie B MPAKTUKY 3/IPaBOOXPaHEHUS;

JIMTEPATYPA/REFERENCES

1. Bacunves H.B. Hayka u obmectBo B XXI Beke. Cubupckuii
MeauuHCKuH sxypHai. 2008; 23(3-1): 5-12. EDN: KZLEDL.

2. Konsoa T.U., Konaoa O.H. C toukn 3peHus BeuHoCTH. CHOMpCKuit
MenuuuHekuit xkypHai. 2008; 23(3-1): 68-71. EDN: KZLEIL.

3. Zhang C., Zhang C., Wang Q., Li Z., Lin J., Wang H. Differences
in Stage of Cancer at Diagnosis, Treatment, and Survival by Race and
Ethnicity Among Leading Cancer Types. JAMA Netw Open. 2020; 3(4).
doi: 10.1001/jamanetworkopen.2020.2950.

202

¢) OmmkalIMe W OTHalICHHBIC OMOCOIHAIbHBIC
MOCIIE/ICTBUS yCIIEXOB MEUIIHHEI.

ITporyo3 1o nepBoMy HalpaBJICHUIO, IIPU BCEH €ro
YCIIOBHOCTHU, MOXET OBbITh CHOPMYTHUPOBAH CIIEHYIO-
M o0pazom. Crparernyeckasi 1einb — PacKphITHE
MEXaHU3MOB PETYISINN TOME0CTa3a OMOIOTUIECKIX
CHCTEM pa3JUYHBIX UEPAPXUUCCKUX yYPOBHEH, OT
KJIETOYHOTO J0 MOMmyJisinuoHHoro. <...> Crpare-
TUYECKOU IENIbI0 BHEJPEHUS TOCTIKCHUN HayKH
B OOIIECTBEHHYIO MPAKTUKY SBISIETCS MPOJICHHUE
MPOAOJDKUTEIBPHOCTH JKU3HU deloBeka 1o 90-95
JICT, YTO NPEACTABIISIETCS BIIOJHE pPE€aJbHBIM. <...>
IlepcniekTUBBI BHEAPEHUS NOCTHKCHUU MEIULIMH-
CKOW HayKW B MPAKTHKY 3/IPABOOXPAHCHUS 3aBUCST
OT TOTO, TI0 KaKOMY ITyTH TOIIET COolMaabHOe pas-
BuTHE uenoBeuecTBa (M ctpan CHI' B ToM uncie)
B XXI cronerun. Ecnu coXpaHUTCs OTMEUYaBLIEECs
HaMH C TNIyOOKOW TPEBOTOH pas/ielieHHe Mupa Ha
«IIPOCBEIIEHHYIO apUCTOKPATHIO» U Ha «OBIIIO», HA
«OpaxMaHOB» U UIYAPY», HA «30J0TOM MUJUTHAPI
Y MHOTOMUJIJIMAPJHBINA HUILIUN «TPETHH MUP», TO
B JIy4IllIeM Cy4ae MOKHO OXHJIATh HCIIOb30BaHUE
TJI0JI0OB MEIUITMHCKON HAayKH «YHCTBIMHUY» IIPH OT-
CyTCTBUHU TapPMOHUYECKOTO Pa3BUTHS UEIOBEUCCTBA
B nenoM. Eciu aTo pelictBurensHo Oyner tak, XXII
CTOJICTHE YEJIOBEYECTBO BCTPETHUT B O0OJICE IIIIAYEBHOM
COCTOSIHUU CBOETO OOIIECTBEHHOTO 3I0POBbS, YeM
XXI[1]». Oqaaxo HOTa MOXKET OBITH MEHEE TPYCTHOH,
HA YTO ¥ MOXKET HaJIEATHCS YEIOBEUCCTRO.

«Hayka Bce 0oJbIlie CTAaHOBUTCSI OOIIECTBEHHOM
cunoid. OTKpbITHE (PeHOMEHA KIIOHMPOBAHUS 03HAYAET,
9TO B OMKaifimeM OymyieM OyayT IpeITpHHSITHI IT0-
MIBITKH BMEIIATENILCTBA B CBATAS CBATHIX MPUPOIHI — B
MIPOLIECCHI BOCTIPOU3BOCTBA MOMYIISIIIUMA, B TOM YUCIIE
MOMYJSITUE dyenoBeka. CienyeT moq4epKHyTh, 4TO
9TOT pasaen OMOJIOTHH BOOOIIE W aHTPOTIOONOIOTHH
B 0COOCHHOCTH M3y4YeH OueHb ciabo. [ToaTomy Iro-
Oble MPaKTHUYECKUE MIATH B JJAHHOHN 00JIaCTH JIOJKHBI
JIENaThCs C YPE3BBIYANHON OCTOPOXKHOCTHIO M TIOJ
s PeKTHBHBIM KOHTpOIIeM obriecTBa. Kak u B cimydae
MPAKTHYECKOTO WCITOTH30BAHUS SICPHON DHEPTHUU,
YeJI0BEUECTBO JOJDKHO HAaIlMCaTh Ha ()POHTOHE HAYKU
3-ro ThICSAYENETUSI KPYITHBIMU OyKBaMHU CIIOBO «OT-
BETCTBEHHOCTEY», KOTOPOE JIOJDKHO COMPOBOXKIATh
U TEOPETHUUECKYIO, W MPAKTHICCKYIO NEITCIbHOCTD
y4eHbIX B OyaymeM [1]».

U ece amu 20061 Mol ydexncoanucv ¢ npaguIbHO-
cmu e2o nPpeodsuUOeHUll U mex OPUSUHAIbHBIX MOYeK
3peHuUs, Komopole He 8ce20d CAUBANUCH C 0OUUM
XOPOM CYHCOCHUTI RO MOMY UL UHOMY 60RPOC).
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BKNAQ ABTOPOB

YoiinzonoB EBrenmii JIxamanbsipenoBu4: pa3paboTka KOHIETIIMU CTAaTbU, PEIAKTUPOBAHNE CTATbU C BHECEHHEM I[EHHOTO MHTEJ-
JIEKTYaJIBHOTO COAEPIKAHMS.

Yepasinuesa Hane:xna BukropoBHa: pa3paboTka KOHIEIIINH CTAaThH, HAIIMCAHUE CTAThH, PEIaKTUPOBAHUE CTATHH.

Bce aBrops! 0100priH pUHATEHYIO BEPCHIO CTaThH Iepe]| MyOnnKanuei, BRIpa3iIi COIVIacHe HeCTH OTBETCTBCHHOCTD 3a BCE ACTIEKTHI
paboThI, MOIPa3yMEBAOLIyI0 HA/UIeKallee N3yIeHHE U PEeLIeHHE BOIPOCOB, CBA3aHHBIX C TOYHOCTBIO M JOOPOCOBECTHOCTBIO JIFOOOH
9acTH pabOTHL.
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NAMATU AKAOEMUKA PAH,
NMPODPECCOPA M.U. NABbIAOBA

8 despanst 2025 1., Ha 78-M TOAYy yLIEN U3 KU3HU
Muxaun UBanoBu4 J{aBbI10B — JOKTOP MEAULIMHCKUX
HayK, npodeccop, akagemuk PAH, 3acmyxeHHBIH
Jesrenb Hayku PD, BbIIAOIIMKICS XUPYPT, YUEHBIN
C MUPOBBIM UMEHEM, J0JIT0€ BPEMsI PyKOBOAMBIINMA
HaunonansHbIM MEAUIIMHCKUM HCCIIEAOBATEIBCKUM
ueHtpoM onkoxoruu um. H.H. broxuna.

M.U. Hassinos poawics 11 oxtsiopst 1947 . B T. Ko-
Horone Cymckoil obmactu, B ceMbe ciryskariero. B
1966 r. 3akonunn KnueBckoe CyBOpOBCKOE BOEHHOE
YUUJIHIIE, OTCIYXKHUII 3 TOJIa B BO3AYIIHO-/I€CaHTHBIX
Botickax Boopyxenusx cmt CCCP. C 1970 mo 19751
M.U. NaBbinoB yumics B 1-M MOCKOBCKOM METUITHH-
ckoM unctutyte uM. .M. CeueHoBa, o OKOHUAHUU
kotoporo B 1975-77 rT. oH oOyd4alcsi B OpIuHAType,
3arem B 1977-80 rr. — B acnupantype Bcecoroznoro
OHKOJIoTHYecKoro HayuHoro rnearpa AMH CCCP. B
1980 . M.U. /1aBbIA0OB 3alTUTHII KAaHAUAATCKYIO JAHC-
cepraiuio Ha TeMy « KOMOMHMpOBaHHBIE PE3EKIINU U
racTPOIKTOMHUH TPH paKe MPOKCHMAIBLHOTO OT/elNa
xemynka»y. B 1986 1. oH cranm BeayluM HaydHBIM
COTPYJTHUKOM TOPaKaJIbHOI'O OTJEJIEHHUS 3TOTO Ke
teHTtpa. B 1988 1 3amuTui TOKTOPCKYO TUCCEPTALIIO
Ha TeMy «OJTHOMOMEHTHBIE OTIepaIlii B KOMOUHUPO-
BaHHOM M XHPYPTUYECKOM JICUSHUH paKa MHIIEBOIAY.
C 1988 . M.1. [1aBbII0B PYKOBOJMII XUPYPTrUUECKUM
OTJICJICHUEM TOPaK0-a0JJOMUHAIBHONW OHKOJIOTHH
HWUW xnuanuveckoit onkonorun BOHI AMH CCCP.
B 1992 r. eMy ObLTO TPHCBOEHO YUEHOE 3BAHUE TIPO-
(beccopa 1Mo CennaIbHOCTH «OHKOJIOTHS.

B 1993-2001 rr. M.U. /]aBbI10B ObLIT AUPEKTOPOM
HWMW xnunanveckoit onkonornn OHIL PAMH. Kpome
TOTO, OH PYKOBOJIWII OT/ICJICHHEM TOPaKaIbHON OHKO-
soruu (1993-2003 rr.), oT/IeNneHneM XUPYPTUdeCcKuM
TOpaKaJbHBIM U TOPaKO-a0JOMHHAIBHBIM OTIEIIOM
(2003—16 rT1.), TOpaKO-aOJOMHUHAIBHBIM OTACIOM
(2016-17 rr.) atoro nacTUTyTa. OTHOBPEMEHHO C
1993 1o 2001 r. 3aHUMAIT AOIKHOCTH 3aMECTUTEJIS JTH-
pexropa 1o HayyHoi padore OHI[ PAMH. B 2001 r.,
nociie cmeptu akagemuka H.H. Tpanesnukosa, Mu-
xaun MBanoBuu [laBBIIOB BO3rIaBuia Poccuiickui
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OHKOJIoruueckuid HayuHbli neHTp um. H.H. brnoxuna,
KoTOpkbIi B utojie 2017 1. 6611 mpeobdpazosan B HMULL
onkonoruu um. H.H. bioxnuna. PykoBoauit oHKOI0T M-
YECKUM IISHTPOM J10 HOsiOpst 2017 1. OTHOBpEMEHHO
¢ 2002 o 2017 r. akagemux M.J. [laBp1goB 3aBemo-
Ban kadenpoit onkosoruu B IleppoM MockoBCKOM
TOCYIapCTBEHHOM MEIUITMHCKOM YHUBEPCUTETE WM.
.M. CeuenoBa MuHHCTEpCTBa 3paBOOXPAHEHHUS
Poccuiickoit @enepanun.

B 1999 . M.Y. JlaBbiioB ObLT M30paH YIeHOM-
KoppecnonaeHToM Poccuiickoil akageMun MeIuIIUH-
CKuX HayK, B 2003 . oH cran akagemukoM Poccuiickoit
akageMuu HayK, B 2004 r. — neCTBUTEIbHBIM YJICHOM
Poccuiickoil akanemun MequuuHCcKux Hayk. C mapra
2006 . mo depanb 2011 . akamemuk M.. [laBbimoB
SBJIsUICS nipe3ueHToM Poccuiickoil akageMun Meau-
nuHCKUX Hayk. B 2013—-17 rr. M.W. [laBbioB ObLI
[JIaBHBIM BHEIITATHBIM OHKOJIOTOM MUHHUCTEpPCTBA
3npaBooxpanenus: Poccuiickoit denepanuu.

Haydnast u mpakTtudeckas IeSITeIbHOCTh aKaje-
muka M.J. JlaBbi10Ba ocBsitieHa pa3padoTKe HOBBIX
U COBEPILEHCTBOBAHUIO CYIIECTBYIOIIUX METOIOB
OTIEpATHBHOTO JICUEHHUS 3JI0KAY€CTBEHHBIX HOBOOO-
pa3oBaHUil JICTKHUX, TPAXeH, OPOHXOB, CPEIOCTCHHUS,
MIUIIIEBO/IA, JKEITY/IKA, TIOKETYTOUHOM KEIIe3bl, IOUeK.
WM pa3zpaboTaHbl IPUHITUITHAIIEHO HOBBIE METOTUKH,
OTJIMYAIOIIHNECS OPUTHHAIIBLHON TEXHUKON BBIMOIHE-
HUS, YITy4LIAFOIIME HENOCPEICTBEHHBIE U OT/JaICHHBIE
pe3yIbTaThl JICUCHHUS.

M.H. JIaBb110B IEPBBIM B OHKOXUPYPIUH CTal IIPO-
BOJIUTBH OTEPALIMU C TNTACTUKOM MOJI0H BEHBI, JIETOUHOU
aptepuu, aopThl. OH BHEC 3HAUUTEIIHHBIA JTMIHBINA
BKJIAJ] B Pa3pabO0TKy HOBBIX XUPYPIHUECKHUX MOIXOI0B
JUTSL TIPOBEJICHNUS] OPOHXO- M TPAXEOIJIACTHUECKUX OTIe-
pauuii. UM BHeIpeHa TEXHOIOTUsl, CBSI3aHHAs C yAaJie-
HHEM MAacCHBHBIX OITyXOJIEBBIX TPOMOOB W3 HIDKHEH
TIOJION BEHBI U IIPABOTO MPEACepans, pazpadboTaHa Me-
TOMKA MaruCTPalibHOW COCYIUCTOM IJIACTUKH, B TOM
YUCIIE TIOCIIE SKCTUPIIALNN OOINTEPUPOBAHHON OITy-
XOJIEBBIM TPOMOOM HIWKHEH ToJiol BeHbI. VM paspa-
0oTaH METO KOMOMHUPOBAHHOH PE3EKITNH ITUIICBOIA
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HEKPOJOI

C LIMPKYJSIPHOM pe3eKLnel U MIaCTUKON Tpaxe! MpH
pake MUIIEeBOJA, OCIOKHEHHOM MUIIEBOIHO-TPaXe-
aJbHBIM cBUIITIOM. Akanemuk M.I. JIaBbIIOB sIBIIIETCS
OJTHUM U3 IEPBBIX aBTOPOB METOJIUKU XUPYPrUUYE€CKOrO
JICYSHUSI OITYXO0JIe BEpXHEH arepTypbl FeMUTOpPAKCa U
OOJILHBIX C BBIPAKEHHONH KOMOPOHTHOH MMaTOJIOTHEH.

M.J. {aBb110BBIM pa3paboTaHa MPUHIMITHAIEHO
HOBasi METOAMKA BHYTPUIUIEBPAIBHBIX KETyI0UHO-
MUIIEBOAHBIX U MHUIIEBOAHO-KUIICYHBIX aHACTO-
MO30B, KOTOpasi OTIMYAETCs] OPUTHUHAIBHOCTHIO
TEXHUYECKOTO BBIIMOJIHEHUS U BEICOKOW (PH3UOIOTHY-
HOCThIO. M oOorarieH apceHasn OpOHXO- U aHTHO-
OpOHXOIUTACTUYECKON XUPYPTHH.

M.U. JlaBb110BBIM pa3paboTaHbl 3-30HAIbHBIC
OTIEpaITUH C BHIMTOIHEHNEM a0JOMHHOMETNACTHHAIIb-
HOW W MIEHHO-HAIKITIOUYNIHOW TUMOPOTUCCEKITNH,
YTO MO3BOJMJIO MOBBICUTh PAJUKAIBHOCTh JICUEHUS
3JI0KaY€CTBEHHBIX omyxoniei nuiesoaa. [Tox Hemno-
Cpe/ICTBEHHBIM pyKoBOACTBOM M.U. [laBbiioBa ObLIH
BHEJIPEHBI PAaCIIUPEHHBIE OTIEPAIIMHN P paKe JKeTyIKa
1 3()(PEKTUBHO pemanich BOMPOCH XUPYPrUIeCcKOro
JICYCHUSI TIPH OCJIOKHEHHOM TEYEHUH 3TOTO 3abouie-
BaHus. AkagemMuk M.W. JlaBbIZIOB yCOBEPILICHCTBOBAI
METOJl XUPYPIUU HEOPTaHHBIX 3a0PIOIIMHHBIX OITyXO-
Jed U onmyXoJeidl HaANO4YeyHUKA, KOTOPbIE YCIEIIHO
MPUMEHSIOTCS B KIIMHUYECKON NIPAKTUKE.

Ocob6oe mMecTo B mpodeccHoHaNbHON NesITeNb-
Hocty M.U. JlaBbIi0Ba 3aHMMaja PEKOHCTPYKTHBHO-
IjlacTU4YeckKasi Xupypruu B onkonoruu. Ilox ero
PYKOBOJCTBOM OBUIHM pa3pabOTaHbl U yCOBEPLICH-
CTBOBaHbI METO/Ibl MTPEAONEPAIMOHHON OATOTOBKHU U
MOCJIE0NEPAIIMOHHOTO HHTEHCUBHOTO BE/IEHNS] OHKOJIO-
THYECKUX OOJIBHBIX TOPAKO-a0OMUHAIBHOTO MTPO(HUIIS.
WM BHeOpeHbl B KIIMHUYECKYIO NPAKTUKY METOAUKU
[peIoNnepalMOHHON CUCTEMHOM U BHYTpUapTEpHaIIb-
HOM pErHOHAPHON XUPYPIUH.

[[upoko M3BECTHHI MPUHLUNHAILHO HOBBIE Ha-
yunble uccnenoBanus M.W. JlaBpi1oBa o U3y4eHuIo
3aKOHOMEPHOCTEH pa3BUTUS U METACTa3MPOBAHUS
paka MUIIEBOJA, JKEIyAKa U JIEFKOro, IPOrHOCTHYE-
CKOTO 3HAYEHHS OMOMOJIEKYISPHBIX MapKepoB, Xa-
PaKTEpU3YIOMINX aToITO3, MPOTU(EPALINIO, a TAKKE
LUKJI KJIMHUKO-3KCIIEPUMEHTAIBHBIX PadOoT B 001aCTH
MMMYHOTEpanuu paka.

Hogsie xupypruueckue texuonoruu M.M. J[aBsI-
JI0Ba, OCHOBAHHBIE Ha M3yYEHUH 3aKOHOMEPHOCTEM
(bM3MONIOTHY U TATOJIOTHH Yy OHKOJIOTHYECKHUX 0OIIb-
HBIX, [T03BOJIMJIM 3HAYUTEIILHO YIIYUIIUTh PE3YIbTAThI
JICYCHHsSI U MOBBICUTh Kau€CTBO YKU3HU PaJUKAJIBHO
MPOJICYECHHBIX MTALIUEHTOB.

3aromel BpaueOHOU nmpakTuku Muxani FiBaHoBHY
JaBb110B ipose cBbiie 20 Toic. oneparnuii. OH BHeC
OrpOMHBIH BKIIaJ B popmupoBanue Poccuiickoii mko-
JIbI OHKOXHUPYPTHUH, TIPOIOIIKAs HallpaBJIeHUE, KOTOPbIE
aKTHUBHO pa3BUBaJIM akajgeMuku Hukonait Hukonaesuu
brnoxun n Hukonait Hukonaesuu Tpane3HUKOB.

Axanemuk M.U. J[aBBIZOB SIBIISITICS aBTOPOM OoJTee
900 HayuHbIX TyONMHUKaImii, okoso 20 n300peTeHuit u
paIMOHAIN3aTOPCKUX MPEATIOKEHUHN, OJTBEPHKICH-
HBIX areHTaMu P®, 9 HayuyHo-MeToAnYEeCKUX (PriTb-
MoB. [lof ero pykoBoaCTBOM OBLITO 3amTUIIEHO OoJiee
70 noxtopckux u 100 KaHAUAATCKUX TUCCEPTAIIHIA.

M.J. JlaBbIA0B OBLT WICHOM PEAKOJUICTHH, pe-
JAKIIMOHHBIX COBETOB psifia HAyYHO-MPAKTUUECKUX
JKYpHAJIOB, TakuX Kak «Bonpocs! oHkomorum», «Jler-
CKasl OHKOJOTUsh», «KilmHu4eckasi OHKOreMaroJiorusy,
«KpearnBHasg xupyprus u OoHKoJorus», «Pamnamu-
OHHAsl OHKOJIOTHS U siiepHas mMeauluHay, «Poccuii-
CKUI OMOTepaneBTHUECKUH KypHam», «CHOUpCKHii
OHKOJIOTHYECKUH KypHa», « TpaHCIIIaHTOIOT U,
«Ycrexyu MOJIEKYJISIPHOM OHKOJOTHWY», « XUPYPIHUsl.
Kypunan um. H.W. TTuporosay, «Journal of Clinical
oncology» u 1ip.

Axanemuk M.U. JlaBeinoB 0601 unieHoM [Ipe3unmy-
Ma PAH (2013-17 rr.), mpe3umeHTOM AcCCONMAINA
JUPEKTOPOB OHKOJIOTHYECKHUX M PaAHOJIOTHYECKUX
nentpos crpan CHI, npeacenarenem mpaBiaeHUs
Acconuanuu oHKoJ0roB Poccuu, 4jieHoM npe3uany-
Ma MOCKOBCKOTO OHKOJIOTHYECKOTO O0IIecTBa, IO0-
YETHBIM JOKTOPOM MHCTUTYTa 3KCIEPUMEHTATIbHOU
MeauuuHbI. Ero BKIaag B MEOUIMHY U HAayKy ObLI
MpU3HaH He ToJbKO B Poccuu, HO U 3a ee npeaenamu.
M.U. JlaBeimoB ObLT wieHOM MeEXITyHAPOTHON KOJI-
JIETHH XUPyproB, AMepuKkaHckoro u EBpomnefickoro
OHKOJIOTMYECKOrO M XMPYPru4€CKOro o0mecTs,
yieHoM Hpro-Mopkckoit akageMuu HayK, Y4JI€HOM
MexayHapoJHOro KOHCOpLHyMa 0 U3yUEHUIO paKa
JIETKOTO ¥ TIOYKH, OITyXOJIeH BEPXHUX ABIXaTeNbHBIX
U TMUIIEBAPUTENBHBIX OPraHoB, a Takke MexayHa-
POAHOT0 KOHCOpIIMYMa MO U3y4YEHHUIO TeHOMa 3J10Ka-
YECTBEHHBIX OIyXOJIeH.

3a OrpOMHBIN BKIJIQJ] B pa3BUTHE OHKOJIOTHH aKa-
nemuk M.U. JlaBbyioB Obu1 HarpaxkieH [Tou€THoit
rpamotoli IIpaBurensctBa Poccuiickoit denepanuun
(1997 r.), l'ocynapcTBeHHoOI pemueli Poccuiickoit
®Oenepanuu B obnacth Hayku B TexHUKH (2001 1.);
oprenoMm Ilouéra (2002 1.), ITouéTHO# rpamoToii
IIpaBurensctBa Mocksbl (2007 1.), opaeHom «3a
sacayrm» Il crenenn (Ykpauna, 2009 r.), npemueit
uM. A.H. Bakynesa (2011 1.), opmeHoMm «3a 3aciyTn
nepen OtewectBom» IV crenenn (2016 ). AkagemMuk
M.U. [1aBbII0B OBLT YAOCTOCH 30JI0TOM MEIAU KM.
A.H. bakynesa, npemun uMm. T.M. Epomesckoro,
3onotoi menanu akagemuka b.B. IlerpoBckoro
«BpIgaromemycst Xupypry Mupa» 3a O0JIbIION BKIIAT
B pa3BUTHE OHKOJIOTHH, npeMun «Tpuym¢ Haykay,
npemun Jlronsura HobGens. OtMeuen opaeHoM «3a
YECTh, 100IeCTh, CO3UIaHNE, MHJIOCEPANE» 1 IUTLIO-
MoM MexxayHapoaHoi [Ipemun «IIpodeccus-Knu3ab»
B HOMMHAIIMU «3a BBIJAIOIIMICS BKIJIJ] B Pa3BUTHE
KJIMHAYECKOW METUIMHBI B 00JaCTH OHKOJIOTHID).

B namsamu opyseu, xonnee, yuenuxos Muxaun Heanosuu /laévloos nascecoa ocmamnemcs 8bi-
oarowerics IUYHOCMbI0, MALAHMIUBLIM OP2AHU3ATNOPOM, DIECMAUUM XUPYPESOM.
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