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Pesiome

BBegeHme. KngkocTHasa OMONCUA — 3TO COBPEMEHHbIN ANArHOCTUYECKMIA Moaxod, Ha-
NpaB/IeHHbIN Ha NAEHTUOUKALMIO OMyXOMnb-CneunduyYHbIX MapKepoB B Mja3me KpoBWU.
OcHoBHoOW npobnemoli Npu paboTte coO CBOOOAHBIMU LIPKYNPYIOLMMU HYKJIEMHOBbBIMY
KNCNOTaMM AABAETCA X KpaliHe HU3Kaa KOHLUEHTpauuA B KpoBoToKe. Kak npaBuno, ump-
Kynupytowas onyxonesas [JHK (uoJHK) coctaBnseT fo 2,5% ot obLien dpakumm Lupky-
nupytowen HK (Heckonbko Konum Ha 1 M Nnasmbl).

AKTyaJibHbIM HanpaBJieHVEM Hay4YHbIX NCCefoBaHNA B 06MACcTU XXMAKOCTHOM BGroncum
npu 3/10KaueCcTBEHHbIX HOBOOOPA30BaHUAX ABMSETCS MOUCK U pa3paboTka MEeToaoB ”
NoAX0A0B, MO3BONAKLMX MNOBLICUTL YYBCTBUTENIbHOCTb TEXHOIOTUI AeTEKLNN OHKOTEeH-
HbIX BapMaHTOB B nna3me KpoBu. OQHUM 13 TaKUX NOAXOA0B MOXET ABNATLCA NIOKaNIbHOE
06nyyeHve OnyxoneBoro ovara, NpuBoasLLee K MaCCOBOMY pacnagy OnyXosneBbIX KNeToK
1 Bbi6pocy Lo[HK B KpOBOTOK.

Lienb. M3yuntb BIUsSIHME IOKANbHOIO 06/TyYeHMs OMyX0JIEBOTO OYara Ha KOHLEHTpaLUuio
uo/JHK B nnasme KpOBW MNALMEHTOB C HEMENKOKNETOYHbIM pakom ferkoro (HMPJ1).
Martepuanbl n merogbl. Matepuranom Ans UCCIefoBaHUA MOCAYXWUN GUONOrMyecknii
MaTepuan (onyxoneBas TKaHb, KpoBb) 50 NaLUMeHTOB C PaCcNPOCTPaHEHHON NI MeTacTa-
Tyeckon dopmoin HMPJ1, npoxoansLimx neveHue Ha 6a3e PHIML OMP um. H.H. AnekcaH-
ApoBa ¢ 2022 roga no 2025 roa. Bcem nayueHTam 6binia npoBefeHo 06/1yyeHne onyxone-
BOrO Ovara B pamkax ctaHgapTHoum pagunoTtepanuu (lll ctagma) unm xe pa3oso B gose 4 Ip
(IV ctapgus). O6pasubl KpoBY 6binn 3abpaHbl B ClegyioLiie BPeMeHHble MHTepBasbl: JO
obnyyeHus, cnycta 6, 12, 24 1 48 yacoB nocsne NepBoi fo3bl 06yUYeHMA. KonnyecTseH-
HbI aHanu3 ¢pakumm uoJHK c oHKoreHHbIMK BapuaHTamu B reHax KRAS, EGFR, BRAF n
METUNNPOBaHMEM NpoMoTopa reHa RASSF1 6bi1 BbINO/THEH METOAOM LdPOBOI Kanenb-
How [LIP.

«EBPa3snCKMI OHKONOTNYECKNA KypHan», 2025, Tom 13, N2 4 321

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


https://doi.org/10.34883/PI.2025.13.4.015

MHpykuma Boibpoca umpkynupyioLen onyxonesoi IHK B KpOBOTOK € MOMOLLbIo
JIOKanbHOro obs1y4YeHuns onyXoseBoro oyara y naLyeHToB C HEMEIKOKIIETOUHbIM PaKOM NIerKoro

Pesynbratbl. B nccnegosaHue knHetuku LofHK skntoueHo 18 naymeHToB. [Jo obnyue-
HuA yoJHK petekTnposaHa B nnasme 14 nauuweHToB (73,7%) C nocnegylowmm pocTom
KOHUeHTpauun nocne obnyyeHnsa y 12 yenosek (85,7%). CTaTUCTUYECKM 3HAUYMMBbIX pa3-
NUUM B KOHUeHTpauuax uoJHK mexay BpemMeHHbIMU UHTepBanamu 3abopa bromate-
puana He obHapyxeHo. Mpu uccnegosanun uoJHK 3 naymeHTtoB ¢ HMPJI, y KOTOpbIX OT-
MEeUEeHO nporpeccnpoBaHme 3aboneBaHna Ha ¢oHe Tepanuu EGFR-nHrnbuTopamu, npm
oTpuLaTENbHOM pe3ynbTaTe TecTa Ha OHKoreHHbI BapmaHT EGFRT790M B ogHoMm criyvae
3adUKCMpPOBaHO Hannume faHHoOro BapuaHTa B Lo[JHK cnyctsa 48 yacoB nocne pasoBoro
nokanbHoro obnyyeHuns onyxonesoro ovara (VAF=0,02%).

3aknioueHue. MHaykuma sbibpoca Lo[IHK B KpOBOTOK C MOMOLLbIO Pa30BOro JIOKasbHOro
0ob6nyyeHnA OMyxoNeBoro oyara MOXeT ABAATLCA OAHMUM U3 NepPCneKTUBHbIX MOAXOA0B K
MOBbILIEHWNIO ANATHOCTUYECKON YyBCTBUTENBHOCTU XULKOCTHON Bbroncnn. OgHako, npu-
HUMasA BO BHMMaHMWe 3HaUUTE/IbHYI0 reTeporeHHOCTb KOHUeHTpauun LoJHK B pa3nnyHble
BPeMeHHble MHTepBasbl nocie obnyyeHus, HeO6XOAUMbI AanbHenwmne nccnegoBaHna
baKTopOoB, CNOCOOHBIX BNVATL Ha KUHETUKY LIMPKYINPYIOLLNX HYKIEUHOBbIX KACIOT.
KnioueBble cnoBa: HEMeNKOKNIETOUHBIN paK Nierkoro, obnyyeHve, LMpKynupyoLias ony-
xonesas OHK, undposas kanenbHas MLUP, EGFR T790M
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Abstract

Introduction. Liquid biopsy is a popular diagnostic approach aimed at identifying
tumor-specific markers in blood plasma. The main challenge when working with cell-free
circulating nucleic acids is their extremely low concentration in the bloodstream. Typically,
circulating tumor DNA (ctDNA) accounts for up to 2.5% of the total cell-free DNA fraction
(a few copies per 1 ml of plasma).

An important area of scientific research in the field of liquid biopsy for malignant tumors
is the search for and development of methods and approaches that can improve the
sensitivity of detecting oncogenic variants in blood plasma. One of the such approach
may be local tumor site irradiation, leading to massive tumor cell destruction and the
release of ctDNA into the bloodstream.
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Purpose. To study the effect of local tumor site irradiation on the concentration of ctDNA
in the blood plasma of patients with non-small cell lung cancer (NSCLC).

Materials and methods. The study utilized biological materials (tumor tissue, blood) from
50 patients with advanced or metastatic NSCLC treated at the N.N. Alexandrov National
Cancer Centre of Belarus from 2022 to 2025. All patients received tumor site irradiation
as a part of standard radiotherapy (Stage lll), or a single dose of 4 Gy (Stage IV). Blood
samples were collected at the following time points: before irradiation, and 6, 12, 24,
and 48 hours after the first irradiation dose. Quantitative analysis of the ctDNA fraction
containing oncogenic variants in the KRAS, EGFR, BRAF genes, and methylation of the
RASSF1 gene promoter was performed using digital droplet PCR.

Results. The kinetics of ctDNA was studied in 18 patients. Before irradiation, ctDNA was
detected in the plasma of 14 patients (73.7%), with a subsequent increase in concentration
after irradiation in 12 patients (85.7%). No statistically significant differences in ctDNA
concentrations were found between the sampling time points. In three NSCLC patients
with disease progression on EGFR-inhibitor therapy and negative test results for the EGFR
T790M oncogenic variant, in one case, the presence of this variant was detected in ctDNA
48 hours after a single local tumor irradiation (VAF = 0.02%).

Conclusion. The induction of ctDNA release into the bloodstream via a single local tumor
site irradiation may be a promising approach to enhance the diagnostic sensitivity of
liquid biopsy. However, considering the significant heterogeneity of ctDNA concentration
across different time intervals after irradiation, further studies are needed to investigate
factors that can influence the kinetics of circulating nucleic acids.

Keywords: non-small cell lung cancer, irradiation, circulating tumor DNA, digital droplet
PCR, EGFRT790M

W BBEJEHWE

KnakocTHas 6uoncmsa — 3To COBPEMEHHbIN ANarHOCTUUYECKNIA MOAX0M, HarnpaBieHHbI
Ha npeHTUdUKaLMio onyxonb-cneunduuHbiX MapkepoB B Mnasme Kposu. KnouesbiMu
npermMyLiecTBaMm MeTofa ABMAIOTCA ero HeMHBA3MBHbIN XapaKTep, a Tak»Ke BO3MOXHOCTb
yuyeTa OnyxoneBow rereporeHHocTu [1].

OCHOBHbIMM TEXHONOrMAMY geTeKkummn unpkynupytowen onyxonesou AHK (uoJHK) as-
naTca yndposas MNUP n cekBeHnpoBaHMe HOBOro nokoneHmA. HecMoTpa Ha 1X BbICOKYH0
aHanNUTUYeCKyto YyBCTBUTENbHOCTb (80 0,01%), MHOrMe onyxonu (FMOMbI, pak MOYKK, pak
LMTOBUAHON Xenesbl U ip.) XapakTepusyrTca HU3KOM cnocobHOCTbIo BbigenaTb uoJHK B
KPOBOTOK, B 0COOEHHOCTM Ha PaHHNX CTaauAX KaHueporeHesa [2]. ccnegosaHue uoHK
TaKUX 3110KauyecTBEHHbIX HOBOOOPa3oBaHWi TpebyeT NpUMeHeHNA BbICOKOYYBCTBUTENb-
HbIX METOZIOB IMarHoCTUKM (ynbTparnybokoe cekseHmpoBaHme, Beaming-PCR u ap.) [3, 4].

B HacTosilee Bpems KUAKOCTHAA OMOMNCUSA He B COCTOSIHMM MOJSTHOCTbIO 3aMEHUTb
Knaccmyeckyto 6uoncuio ana nonyyeHnsa JOCTOBEPHbIX Pe3yNbTaToB O MOJIeKyNApPHO-Te-
HeTnyeckoM npoduse onyxonu, YTo OTPaKeHO B COBPEMEHHbIX PeKOMeHJaLusAX Mo ne-
UeHVIo 3/10KaYeCTBEeHHbIX HOBOOGpa3soBaHun nerkux [5]. CywecTsytolwan BEPOATHOCTb
NOXKHOOTPULATENIbHOrO pe3ynbTaTa TeCTUPOBaHWA npefnonaraer HeobxoanMocTb UC-
CcnefoBaHMA TKAaHEBOrO MaTepurana.
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OfHUM M3 OCHOBHbIX HamnpaBIeHUA Hay4HbIX MCCNefoBaHWUA B 06/1aCTN XMUAKOCT-
HoOl 6uoncum sABnAeTCA pa3paboTKa HOBbIX METOAOB M MOAXOAOB, MO3BOAAMWMX fAe-
TEeKTUpOBaTb HM3KMe KonmuyectBa uUo[HK. Takumu npumepamn ABRAKTCA MCCnenoBa-
Hue 6onbwnx 06beMoB Nnasmbl KPoBu (8-20 M) M yBenvyeHWe KpaTHOCTU MOKPbITUA
NGS-cekBeHNpOBaHUA.

B KauecTBe anbTepHATNBHOIO NOAX0Aa MOXET ObITb MCMONb30BaHO 061yYeHMe OnyXo-
NeBOro ovara ansa UHAyKumm soibpoca LoJHK B KpOBOTOK, BbI3BaHHOIO MacCMBHbIM pa3-
pyLUEHEM OMYXOJIeBbIX KNETOK.

B uccneposaHuum Viktoria Kim 1 coaBT., n3yyaBlumx BAnaHWe paguotepanumn Ha MHAYK-
uuto Bbibpoca LoIHK y 26 naumeHToB C yBeasnbHON MeflaHOMoW 1 oTcyTcTBrem LoHK B
nnasme KpoBuW O Hayana neyeHus, 6bI10 06HaPY>KEHO, UTO NOCe OKOHYaHWA Tepanuu
uoJHK petektuposanach B 8 (31%) cnyuasx. Yactota annenbHon dpakuum, no JaHHbIM
aBTOpoB, coctaBuna 0,25-2% [6].

Cxoxkue pesynbraTbl 6binn nonyyeHsl 1 B pabote Walls 1 coaBT., M3yyaBLIMX KUHETUKY
uo[JHK Bo Bpemsa paguotepanum y naumeHtos ¢ HMPJ1. KoHueHTpauma uo[lHK 6bina m3-
MepeHa Ao NPoBedeHUA NleYeH s, a TakxKe CNycTA 72 yaca 1 7 gHen C MOMeHTa ero Havana.
Bbio o6HapyxeHo noBbiweHne KoHueHTpauun LoJHK B nna3me KpoBu Yepes 72 vaca ¢
MOMeHTa nNpoBeaeHnA 1-ro Kypca paguoTtepanuu 1 nocnegyiollee ee cHuxkeHue [7].

B nccneposannm Jae Myoung Noh 1 coaBrt. 6bi0 06Hapy»eHo, 4To pagnoTepanua
MoBbILIAET ANArHOCTUYECKYIO YYBCTBUTENIbHOCTb AeTekunn BapraHTa NRAS Q61K B 06-
pa3Lax nnasmbl KPoBK KceHorpadTHbIX Mofesielt paka nerkoro B 4,5 pasa. [py 3Tom Bak-
HO OTMeTUTb, YTO Npu Ao3e 6 P noBbIWwanca Tonbko yposeHb Lo[JHK, Ho He cBoboaHOM
unpkynupytowen JHK. AHanu3 kuHeTrkn LoJHK B obpa3uax Kposu 11 naymeHTOB ¢ pa-
KOM N1erkoro, NpoBeAeHHbIV 3TOW »e rpynnomn ncciegoBatesnen, BbiABUA 2-KpaTHOE NOBb-
weHue yposHA LUoJJHK uepes 24-48 yacoB ¢ MOMeHTa Hayana paguotepanun B 10 (919%)
cnyvasx [8].

EkaTepunHoOn KynurmHom n coasT., U3y4yaBlWIUMU KOHUeHTpauuio LuoJHK B cepuiHbix
o6pa3sLax nnasmbl KPOBM MaLMEHTOB C KOJIOPEKTaNIbHbIM PAaKOM MOC/e NPOoBeAeHNA pa-
O1oTepanny BO BpeMeHHble NPOMEXYTKN (fo 0bnyueHuns, uepes 1,3, 6, 12,24,36,48,72n
96 yacoB noce Havyana Tepanuu), 6b10 0bHapy*eHOo NoBbiweHne ypoBHA LoHK y 5 u3
9 nayuneHToB (55,6%) [9].

B LEJTb NCCNEOQOBAHKA
M3yunTb BNMAHME NOKanbHOro obnyyeHUs OMyxoneBOro ovyara Ha KOHLEHTpauuio
yo[JHK B nnasme Kposu nauuneHtos ¢ HMPJ1.

B MATEPWAJIbl U METObI

B nccnepoBaHume BkatoueHo 50 nauyueHTtoB ¢ HMPJT llI-IV ctagmmn 3a6oneBaHus, npo-
XOAUBLLMX NeyeHne Ha 6a3e PHIL, OMP nm. H.H. AnekcaHaposa ¢ 2022 no 2025 roa. Bcem
nauueHTam 6bina NpoBefeHo 0bNyYeHne OMyxosieBOro oyara B pamkax CTaHgapTHOM pa-
anotepanuu (Il ctagna) nnm e pasoBo B Ao3e 4 peii (IV ctagua). MiccnegoaHue 6b110
0A006PEHO STUYECKUM KOMUTETOM.

OnkoreHHble BapuaHTbl B reHax KRAS, EGFR, BRAF, meTnnnpoBaHue npomoTtopa reHa
RASSF1A 6binn o6HapyxeHbl B 26 ciyyasax (52%). B nccnepoBaHune knHetukn uoHK
6b1N10 BKOUEHO 18 13 26 NALMEHTOB, NX KIMHNYECKUE XapaKTepUCTUKN NpeacTaBneHbI
B Tabn. 1.

324 "Eurasian Journal of Oncology", 2025, volume 13, Ne 4

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



OpuirviHanbHble NccnefoBaHuA
Original Research @

Ta6nuua 1

XapaKTepucTMKN NaLeHToB, BKNIOYEHHbIX B ncciefoBaHmne KuHetnkm uo/JHK nocne nokanbHoro
06n1y4YeHUA oNyxoneBoro ovara

Table 1

Characteristics of patients included in the study of ctDNA kinetics after local tumor irradiation

Ne TmcTtonornyeckuii Tun Cragua TNM MwvweHb yoAHK
1 AfeHoKapuvHoMa 4 T2N3M1 RASSF1 met
2 ApeHoKapumuHoma 3 T3N2MO BRAF V600E
3 ApeHoKapunHoma 4 T2N2M1 KRAS

4 ApeHoKapuvHoma 4 T4ANOM1 KRAS

5 ApeHoKapunHoma 3 T3N3MO BRAF V600E
6 ApeHoKapunHoma 4 T3N2M1 KRAS

7 AfeHoKapumHoma 4 T2N2M1 EGFR L858R
8 AfeHoKapuyHoma 4 TxNxM1 EGFR del

9 ApeHoKapumnHoma 4 T4N2M1 EGFR L858R
10 AfeHoKapuyrHoma 2 T2NOMO EGFR del

11 AfeHoKapumnHoma 3 T4N3MO EGFR del

12 AZeHoKapLuHoMa 4 T4N2M1 EGFR del

13 AfeHoKapyHoma 4 T3NOM1 EGFR del

14 AfeHoKapuuHoma 4 T2NOM1 RASSF1 met
15 AfeHoKapumHoMa 4 T3N1TM1 KRAS

16 [NOCKOKNeToUHbIN pak 4 T3N3M1 RASSF1 met
17 [NOCKOKNEeTOUHbIN pak 3 T3N2MO RASSF1 met
18 MNOCKOKNEeTOYHbIN pak 4 T4N2M1 RASSF1 met

Y Tpex nauneHToB C HaIMYMeM OHKOreHHOro BapuaHTta B reHe EGFR (N2 8, 12, 13) 3a
Bpemsa NpoBeAeHns nccnefoBaHms 6bino 3aduKCMpoBaHo NporpeccmpoBaHme 3abonesa-
HUA Ha doHe Tepanun EGFR-nHrmbrntopamun. ccnegoBaHue nnasmbl KPOBM Ha MOMEHT
nporpeccrpoBaHmnA NoKasano OTCyTCTBME B KpoBoToke LUOJJHK ¢ myTauueln pesncTeHT-
HocTu EGFR T790M. Bcem nauuneHTam 6bi10 NPoBEAEHO AOMONHUTENIbHOE UCCNe0BaHNe
Nnasmbl KPOBW Ha Hannuyve faHHOW MyTaLMuK Mocie pa3oBOro JIoKanbHOro obnyyeHus
onyxonw.

3a6op n o6paboTKa 06pasuLoB nnasmbl KpoBu. He meHee 10 mn KpoBu 6bINo 3a-
6paHO B KaXKAbI 13 Crefyowmnx BpeMeHHbIX NHTepBasnoB: 4o obnyuyeHus, cnycTta 6, 12,
24 1 48 yacoB nocne nepBon [03bl 065yyYeHUs. 3a6op KPOBU OCYLLECTBNANCA B NPO6Mp-
Ku ¢ DATA. O6pasLbl Nnasmbl KpoBM ObiNN NOMyUYeHbl He Mo3Xe 2 YacoB nocne 3abopa
KpOBM NyTem ABYXCTaguiHoro ueHTpudyrmposaHus (350 g / 15 MUMHYT 1 nocnegyowme
16 000 g / 10 MUHYT Npy KOMHaTHOW TemnepaType). CynepHaTaHT Obin anMKBOTUPOBAH B
NPoOMpPKKM 2 MN 1 NOMeLLeH Ha xpaHeHue npu —70 °C 1O MOMEeHTa UCMosib30BaHuA. Bbl-
nenenune uolJHK nposoannu ¢ ncnonb3oBaHmem Habopa peareHToB Maglisto cfDNA kit
(Bioier, Kopes) n3 obbema 2 M1, COrnacHO UHCTPYKUMK npounsBoanTens. KoHueHTpauuma
BblaeneHHon uoJHK namepsanacb cnekTpodnyoprmMeTpuyecki ¢ NCNosib3oBaHMEM Habo-
pa peareHToB Equalbit HS dsDNA Assay kit (Vazyme, CLLIA), cpeHee 3HaueHre cOCTaBUIO
0,32 Hr/mMKn.

UundpoBasa kanenbHaa MUP. KonnuyectBeHHbIn aHanu3 ¢pakuum LoHK ¢ oHko-
reHHbiMn BapuaHTamn B reHax KRAS, EGFR, BRAF n metunmpoBaHnem npomoTopa reHa
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RASSF1A 6bin npoBefieH ¢ Ucnonb3oBaHrem cuctem undposoli kanenbHon MLP QX200/
QX600 (Bio-Rad, CLUA). Bce uccnegoBaHusa npoBoannncb B Ayonax ¢ Mcnosib3oBaHueM
MacCTep-MMNKCOB 1 roTOoBbIX Habopos peareHToB (EGFR del19, EGFR T790M, KRAS screen
kit) cornacHo uHcTpykuun npowmssoautens (Bio-Rad, CLLUA), a Takke € MCNONb30BaHU-
€M KaCTOMHbIX ONIUTOHYKNeoTUAOB 1 nofobpaHHbix ycnosui MNUP ana sapnaHtos BRAF
V600E, EGFR L858R, RASSF1A met (MoryT 6biTb MpefocTaBneHbl No 3anpocy). Micnonb3y-
embiln 06bem [IHK ana peakuum coctaBui He MeHee 8 MK, 06K 06bem peakLMOHHOM
cmecn 22-24 mkn. Kaxkgas nocTaHoBKa BK/oYana He MeHee 3 06pa3LoB OTpULaTeNIbHOTO
KOHTponA (Bofa). AHanu3 faHHbIX NPOBOAMAN C UCMOJIb30BAaHMEM NPOrPaMMHOro obe-
cneyeHnn QX Manager Software 2.1. Standard Edition (Bio-Rad, CLLUA). UHpopmaTBHbIMYK
cuMTanuch BCe peakuumu ¢ 3 u bonee Kannamu, cogepkalimmu ueneyto JHK-muweHb, npn
OTCYTCTBUW B OTPULIATE/IbHbIX KOHTPOMAX NONOXKMNTENIbHbIX CUrHANOB Bbllle MOPOroBOro
YPOBHS.

CratmcTnyeckuin aHanus pAaHHbIX. KonuyecTtBeHHble AaHHble MpefcTaB/ieHbl B
BUAE MefuaH, ANA UX CpaBHEHUA NCNOMb30BaH HenapameTpuyeckmin Kputepuin MaHHa —
YutHn. Ina aHanmn3a 4acTtoT BCTPEYaeMOCTWN KaueCTBEHHbIX NMPU3HAKOB B ABYX rpynnax
MCNoNb30BaH TOYHbIN KpuTepnin Guwwepa. CTaTUCTUUYECKM 3HAYMMbIMWU CYUTASINCE pe-
3ynbrathl Npu p<0,05. AHann3 NpoBefeH € Ucrnonb3oBaHem Habopa codTa «CTaTUCTU-
Ka 10.0».

B PE3YJNIbTATbl U OBCYXOAEHNE

o obnyueHna uoJHK petekTpoBaHa B nna3me 14 n3 18 nauymeHToB (73,7%) c nocne-
ZOyIoLWNM POCTOM KOHLEHTpaLmm nocse obnyyeHus y 12 uenosek (85,7%), MUH/ManNbHO
¢ Hyna go 0,11 konuin/mKn, a makcmmanbHo — B 20,4 pa3a (MeguaHa B 1,9 pa3a). KoHueH-
Tpauua uoIHK (MegraHa) B pa3nnyHble BpeMeHHble HTepBasbl nocne 0b6yyeHuns npeg-
CTaBnieHa Ha puc. 1.
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Puc. 1. MegunaHa koHueHTpauumn yoJHK (konuii/mkn) y naumneHtos ¢ HMPJ1 B pasnnyHblie BpeMeHHble
MHTepBanbl Noc/ie NPoBeAeHUA NIOKa/IbHOro 06nyyeHns

Fig. 1. Median concentration of ctDNA (copies/pL) in patients with NSCLC at various time intervals
after local irradiation
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Ta6bnuua 2
KoHuenTtpauum o AHK (konuin/mkn) y naymentos ¢ HMPJ1 B pasnuuHble BpeMeHHble MHTepBarbl
nocne npoBefieHNs NIOKaJIbHOTO 06/1yueHnA

Table 2

Concentration of ctDNA (copies/ pL) in patients with NSCLC at various time intervals after local irradiation
Ne ho 6 12 24 48
1 0,93 0,526 1,71 0,365 0,546
2 0,169 0,178 0,105 0,277 0,334
3 0,52 0,098 0,425 0,756 1,48
4 0,25 0,34 0,69 0,72 0,83
5 0,12 0,19 1,8 1 1
6 0,166 0,067 0,208 0,135 0,24
7 3,61 1,72 4,04 1,28 2,85
8 0,03 0,295 0,625 0,237 0,614
9 0 0 0 0 0
10 0 0 0 0 0
1 0 0 0 0 0
12 0,649 0,109 0,086 0,058 0,225
13 77,1 33,1 119 142 43,5
14 0,14 0,07 0,69 0,28 0
15 0,19 14 11 0,44 0,19
16 0,21 0,115 0 0,175 0,11
17 0 0,23 0 0,185 0,265
18 0 0,11 0 0 0,11

M3meHeHna B KoHueHTpauun uo[HK B pasnunuHble

npoBeAeHUsi 06JlyYeHUs NpeaCcTaBneHbl B Tabn. 2.
CTaTUCTUYECKM 3HAUMMbIX Pa3NIMUMIn B KOHLUEHTpaumax uoJHK mexay pa3nnyHbiMu
BPEMEeHHbIMM MHTEPBanamu 3abopa 6romaTepuasna He 06HapyKeHo.

BpeMeHHbIE MHTEpPBAaJibl nocne

SERASE COPS B RS B e e

4/3 6 yacoB 4/3 12 yacos 4/3 24 yaca 4/3 48 yacos

[o obnyueHun

Puc. 2. Pesynbrat TecTupoBaHunsa yoflHK, BbiaeneHHo 13 cepuiiHbix 06pa3LjoB niasmbl nayueHTa N2 8

(Mmnwenb EGFRT790M)

Fig. 2. Test result of circulating tumor DNA (ctDNA) extracted from serial plasma samples of a patient N28
(target EGFRT790M)
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Puc. 3. Pesynbtat TecTupoBaHusa uoflHK, BbiaeneHHo 13 cepmitHbix 06pasLioB niasmbl nayueHTa N2 12
(MnweHnb EGFR T790M)

Fig. 3. Test result of circulating tumor DNA (ctDNA) extracted from serial plasma samples of a patient

N2 12 (target EGFR T790M)

Mpwn nccnegosanum uoJHK nauneHtos N2 8, 12 n 13 Ha HanMune OHKOreHHOro Bapu-
aHTa T790M B reHe EGFR B Tpex criyyadax BapuaHT He feTEKTUPOBAJICA B 06pa3Lax niasmbl
KpoBu 1o 0bnyyeHus.

Y nauymeHTa N2 13 obHapyxeHa yoHK c mytaunen EGFR T790M B nna3sme KpoBu Ao
ob6nyyeHna Npy NOBTOPHOM 3abope MaTeprana cnycTa Mecal, nocne npoBefeHHOro nc-
cnepgoBaHuA. [laHHas 0COO6eHHOCTb BCTPEYAETCA B Hallel NpakTuKe BrepBble, OAHAKO
YNOMUHAETCA B NUTEPaTYPHbIX AaHHbIX, YTO YKa3blBaeT Ha Ba>KHOCTb MOBTOPHOro 3abopa
6uomatepuana gna uccnefoBaHuA CnycTa onpeaesieHHbI BpeMeHHOW MPOMEeXyTOK Npu
oTpuuaTenbHOM pesynbTraTe nccnegosaHua [10].

Y naumeHTa N2 8 yepes 48 yacos nocse NnpoBefeHUn obnyyeHusa sapraHT EGFR T790M
o6Hapy»xeH ¢ VAF 0,02%. Bo BpeMeHHble nHTepBanbl 6, 12 1 24 yaca Takxe OTMeYeHbl No-
NOXKUTENbHblE CUTHasbl LiesieBOro NpoAykra aMnindukalmm, OgHaKko B KONMYECTBE HIXKe
NoporoBoro ypoBHA. CTOUT OTMETUTb, YTO AAaHHOMY NaLMeHTY Npu NporpeccupoBaHnn
3aboneBaHunsA TakXKe Hbina NpoBefeHa G1ONCKA OMyXONeBOro oyara, UCCefoBaHNe KOTo-
PO He BbIABUIO HaNMumMA OHKOreHHoro BapuaHTa EGFR T790M. Takum o6pa3om, nccne-
fposaHue uo[JHK B faHHOM cniyyae aBnanocb 6onee NHGOPMATVBHBIM NMOAXOAOM K Ava-
rHOCTUKe MyTaLuii BTOPUYHOWN pe3nCTEHTHOCTM Ha dpoHe Tepanuu EGFR-uHrubntopamu.

MaumeHT N2 12 xapakTepm3oBanca oTpuuaTesibHbIM pe3ynbTaToM MCCAefoBaHMA BO
BCe BPeMeHHble NPOMEXYTKWN. BMmecTe ¢ Tem Bo BpemeHHOI MHTepBas 48 yaco nocne 06-
nyyeHns 6biNN 0OHAPYKEHDI €AVHNYHbIE MONOXMTENbHbIE CUTHANbI LLeSIEBOro NpoayKTa
aMmnMduKaLmn B KoNMYecTse HyXKe NopOroBOro YpoBHA.

B 3AK/TKOYEHUE

NHpykuma Boibpoca LoJHK B KpOBOTOK C MOMOLLbIO Pa30BOro JIoKasbHOro obnyye-
HMA OMYXONIEBOro O4ara MOXeT ABMNATHCA OAHUM 13 NepPCrneKTUBHbIX MOAXOA0B K MOBbILle-
HUIO ANArHOCTUYECKOM YYBCTBUTENIbHOCTU »KUAKOCTHOM Buoncum y nauyneHTtos ¢ HMPJI.
HecmoTpsa Ha 1O, yTo Hambonee BbicOKasa KoHuUeHTpauusa Lo[HK oTmeueHa yepes 12
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1 48 yacoB C MOMeHTa O6J'Iy‘-IEHI/IF|, nccnenoBaHHaA Bbl60pKa NnayneHToOB XapaKTepusyeT-
CA 3HaUUTENIbHON reTeporeHHoOCTbio ypOBHEVI uoHK B Pa3nnyHble BpEMEHHbIE NHTEPBA-
Jbl. HEO6XO}J,VIMbI JanbHenwne nccnegoBaHus d)aKTOpOB, CNOCOGHbBIX BNWATb Ha KUHETU-
Ky UMPKYInpyrwnx HyKnemHoBbIX KNCNOT.

WccnepoBaHvie npoBefeHo Mpy noafepxke benopycckoro pecny6nvkaHckoro ¢oHfa ¢yHAaMeEHTanbHbIX UCCNefoBaHMIA
(BPODOW) B pamkax gorosopa Ne M23PHD-131.
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Pesiome

BeepeHune. CapkoneHna ABNAETCA OAHMM U3 YACTbIX OCIIOMKHEHWNA Y OHKONOrMYeCKmX
NaLneHTOB, CONMPOBOXKAAETCA CUCTEMHbBIM BOCNaneHneM, HyTPUTUBHON He[OCTaTOYHO-
CTbi0 1 KaTaboNM3MOM MbILLEYHOW TKaHW, CHUXKaeT 3GGeKTUBHOCTb Tepannn 1 yxygluaeTt
NPOrHo3.

Llenb. CtaHaapTM3aLma KOMMIEKCHOrO NofaxoAa K AnarHOCT/Ke CapKoMeHUW Ha OCHOBe
oLeHKN B1omMapKepoB BocnasneHus.

Marepwmanbl n metoapbl. O6cnefoBaHbl 188 NauUeHTOB € Pa3IUYHBIMUK 310KaYeCTBEHHbI-
MU HoBOObpa3zoBaHuAMM (2022-2025 rT.). AHanM3NPOBaNNCb YPOBHU MUOINO6KHa, IL-6,
TponoHuHa |, C-peaktnBHoro 6enka (CPB), anbbymMuHa, npeanbbymunHa, KpeaTuHMHA ©
MoueBMHbI. CTaTnCTMUeckaa 0b6paboTKa BKIlOYana pacyeT CpefHNX 3HaYeHWn, MegnaH 1
KoppenAuNoHHbIN aHanu3 no MpcoHy.

Pe3synbTaTbl. Havbonee BbICOKME YPOBHM KaTabonMUyecKmnx 1 BoOCnannTenbHbIX MapKepoB
BbIAIBNIEHbI MPY OMNYXONAX MOAKENY[OYHON Mene3bl, MeYeHu, IErkoro U pacnpocTpaHeH-
HOM KOJIOpEeKTallbHOM pakKe, UTO COMPOBOXAANOCh rMnoanbbyMmnHeMmnen N CHUKeHNeM
npeanbbyMmHa. KoppenAaunoHHbIi aHanu3 nokasan nonokutesnbHble ceasu IL-6 ¢ CPb
(r=0,53; p<0,001) 1 mrnornobuHa c TponoHnHom | (r=0,42; p<0,001), a Takke obpaTHble
Koppensauum c 6enKoBbIMU NMoKasaTenamu.

3aknioueHne. KomnnekcHaa nabopatopHasa oueHKa 6nomapkepoB obnafaeT BbICOKOW
[OMarHOCTMYeCKOM 3HaUMMOCTbIO MPY CapKOMeHNM y OHKOMALUMEHTOB U MOXET MCMOMNb30-
BaTbCA /1A PaHHEro BblAB/IEHWA NaLMEHTOB IPyMMbl prcKa U MHANBUAYanu3aumum HyTpu-
TUBHOW KOppPeKLUN.

KnioueBble cnoBa: capKoneHus, OHKOJIOrMyeckne nauueHTbl, MUOIOOWH, NHTepnei-
KWH-6, TPONOHMUH |, C-peakTuBHbIN 6eN10K, anbOyMVH, HYTPUTUBHBIN CTaTyC
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Abstract

Introduction. Sarcopenia is a frequent complication in cancer patients, associated with
systemicinflammation, nutritional deficiency, and muscle catabolism. It reduces treatment
efficacy and worsens prognosis.

Purpose. To standardize a comprehensive approach to sarcopenia diagnosis in oncology
patients using inflammatory biomarkers.

Materials and methods. A total of 188 patients with various malignancies (2022-2025)
were examined. Laboratory assessment included myoglobin, interleukin-6 (IL-6), troponin |,
C-reactive protein (CRP), albumin, prealbumin, creatinine, and urea. Statistical analysis
comprised mean and median values and Pearson’s correlation.

Results. The highest catabolicand inflammatory markerlevels were observed in pancreatic,
hepatic, pulmonary, and advanced colorectal cancers, along with hypoalbuminemia
and reduced prealbumin. Correlation analysis revealed positive associations between
IL-6 and CRP (r=0.53; p<0.001), myoglobin and troponin | (r=0.42; p<0.001), and inverse
correlations with protein metabolism indicators.

Conclusion. Comprehensive biomarker assessment has high diagnostic value in
sarcopenia among oncology patients and may be used for early risk identification and
individualized nutritional strategies.

Keywords: sarcopenia, oncology patients, myoglobin, interleukin-6, troponin |, C-reactive
protein, albumin, nutritional status

B BBEJEHWE

CapkoneHus, xapakTepu3syoLanaca NporpeccrpytoLlen notTepen MbilleyHoM Macchl 1
bYHKUMNY, ABNAETCA OLHUM 13 Hanbosiee 3HaUVMbIX OCNOXHEHWNI OHKONOrMYecKurx 3abo-
neBaHuWi, BcTpevaowmmca y 15-50% naumeHToB B 3aBUCMMOCTU OT JIOKann3aumm onyxo-
nu un ctagnm 3abonesaHmA. CUHAPOM CapKOMEHMM Y OHKONaLVEHTOB NpeACTaBseT cobom
BaXHYI0 06nacTb UCCefoBaHMA C YUETOM €ro BVAHUA Ha KIIMHUYECKMe pe3ynbraTbl U
obulyto BbKMBaeMoCTb NaumneHToB. B 2020 r. B ctatbe Katedkiewicz, Milewska, Panczyk
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n Szostak-Wegierek obcyxpaetca BblCOKas pacnpoCTPaHEeHHOCTb CapKOMEeHUYecKoro
OXXMPEHUA Y XKEeHLUNH B MOCTMEHOoMay3e C MCTOPUEN paka MOIOYHON »Kenesbl.

HekoTopble aBTOpbI NPOBENU CUCTEMaTUYECKMIA 0630p U MeTaaHanus, uccnegys Bau-
AHNE CapKOMEHUN Ha KPaTKOCPOUHbIe N [OSITOCPOYHbIE NCXOAbI Y NALMEHTOB C pakom
nerkoro. OHK BbIABMAW, YTO CAaPKOMEHWA, OLleHEHHaA C MOMOLLbI AMArHOCTUYECKNX UH-
CTPYMEHTOB, 3HaUMTENbHO BAUAET Ha NOC/eonepaLoOHHbIe OCIOKHEHMA 1 06LLYIO Bbl-
YKMBAEMOCTb, YTO NOATBEP)KAAET HEOOXOANMOCTb PaHHEN AMArHOCTUKN U MHTEPBEHLUMN
ONA ynydweHns KnnHmndyecknx ncxogos (Kawaguchi et al,, 2021). HepasHee nccneposaHune
B 2023 r. TaKXKe NoAYEepPKMBAET BaXXHOCTb CApPKOMNEHNM B KOHTEKCTe 330¢arakTomnn ana
NnauMeHTOB C pakom nuuieBoga. ABTOpPbl OTMEYAIOT, UTO CapKOMNEHNA MOXKET MPUBECTU K
YXYALWEHUIO MOC/IeonepaLNoHHbIX Pe3ynbTaToB M3-3a MOBbLILLEHHOTO pUCcKa UHdeKUni
n ¢ursnyeckom nHBanuAHocTn. Metabonnyeckne sppeKTbl N XPOHNYECKOE BOCMANEHNE,
CBA3aHHblE C PaKOM, CNOCODBCTBYIOT KaXeKCUM 1 NoTepe Beca, YTo eLle Oorblie YCNoXHAeT
KNuMHMYeckyto KapTuHy (Park et al., 2023).

CapkoneHusa — 3To NporpeccupytoLlee 1 reHepann3oBaHHOE 3aboneBaHNe CKeneTHbIX
MbILLL, XapaKTepur3ytoLeeca CHUMXEHNEM MbILLEYHON Macchl, CUIbl U GYHKLNOHANbHOCTY.
B oHKoOnormnyeckom npakTnke CapKomeHUsA CTaHOBUTCA OAHOW U3 Hambonee 3HAYMMbIX
npo6nem, 0CO6eHHO Cpean NALMEHTOB C PACNPOCTPAHEHHBIMU U arpeccUBHbIMK popma-
MU paka.

Mo AaHHbIM COBPEMEHHbIX NCCNefoBaHNA, CapKOMeHNA YBeNNYMBAET PUCK NeTalb-
HOro ncxofa y OHKoIormyecknx naumeHTos Ha 40-70%, cywecTBeHHO CHUXKaA BblKWBa-
€MOCTb He3aBUCKMMO OT CTagun 3aboneBaHus. Kpome Toro, y nauneHToB C capKkoneHuen
HabniopaeTca cHUKeHne 3GPeKTUBHOCTY NPOTUBOOMNYXOEBON Tepanumn Ha 25-30%, uTo
CBA3aHO C NOBbILLEHHOWN TOKCUYHOCTbBIO JIEYEHNA N CHUXKEHHOM MEPEHOCMMOCTbIO XUMMNO-
1 ny4yeBom Tepanuu.

HecmoTpa Ha BbICOKYIO KAMHUYECKYIO 3HAUYMMOCTb CapPKOMEHUN Y OHKONOTrMYeCKnX
NaLneHToB, 4O HACTOALEro BpemMeHN OTCYTCTBYIOT eAUHble CTaHAAPTbl ee ANArHOCTUKN
N BeeHUA B OHKONOrMYeCcKoM NpaKTUKe, UTO 3aTPyAHAET CBOEBPEeMeHHOe BbliBNieHne
N afeKBaTHOE JleyeHne faHHOIo COCTOAHMA. ITO NoAUYEPKNBAET HEOOXOANMOCTb pa3pa-
60TKM N BHeapeHnA 3O EKTUBHbBIX aTTOPUTMOB CKPUHWHTA, @ TaKXKe MHTerpaunmn oLeHKN
MbILLEYHOI Macchbl N GYHKLUMN B PYTUHHOE 06C/IeloBaHe OHKONOMMYECKMX NaLMeHTOoB.

B LIEJIb NCCNEOAOBAHNA

CraHZapTr3aumsa KOMMIEKCHOMo NOAX0Aa K AMarHOCTMKE CapKOMeHMU Npy OHKOMOr -
yeckmx 3aboneBaHNAX C UCMONIb30BaHNEM COBPEMEHHbIX MHCTPYMEHTaNIbHbIX METOAOB 1
6UoMapKepoB.

B MATEPWAJIbI U METObI

B nccnepoBaHume 6binun BKNtoYeHbl 188 nauMeHTOB C Pa3fiMUHbIMKM OHKONOMMYECKMU
3aboneBaHVAMY, HAXOAALMXCA Ha aMByNaTOPHOM WA CTaLMOHAPHOM JieueHnmn Ha base
CamapKaHZcKkoro obnacTHOro mexpervoHapHoro xocnuca u CamapkaHackoro unmana
Pecny6nmkaHckoro cneunanu3vpoBaHHOIrO Hay4HO-NPaKTUYECKOro LieHTPa OHKOJIoru
n paguonorun ¢ mapta 2022 no mapt 2025 r. BknoueHve naumMeHToB OCyLecTBAANOCh
Ha OCHOBE HaNMuUA KINNHUYECKUX MPU3HAKOB MOTEPY MbILLEYHOI Macchl, Xanob Ha cna-
60CTb, yTOMIAEMOCTb, a TakXKe B paMKaX PYTUHHOIO CKPMHWHIa CapKoneHuy npu nocra-
HOBKe JiMarHo3a 3n10Ka4yecTBeHHOro HoBoobpa3oBaHMs.
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KpuTtepun BkntoyeHus:

NoATBEP)KAEHHDIN AMarHo3 3710Ka4eCTBEHHOrO HOBOOOPA30BaHUS;
Bo3pacT =18 net.

KpuTtepun ncknovyeHus:

Hanvume NPorpeccrpyoLmnX HeBpoornyeckux 3abonesaHuni;
TAXKEeNaa noyeyHas Unn nevyeHo4YHas HeJoCTaTOYHOCTb;

naumeHTbl B TepMnHanbHom ctagumn (ECOG=4).

MeTtoabl nabopaTopHoOI1 OLleHKN 6MoMapKepoB Npu cCapKONeHUN y OHKonornye-
CKMX NaLeHToB

MaTtepuan gna nccnenoBaHnA: 4nA KOMMIEKCHON OLeHKU 6MOMapKepoB CapKoneHUn
Y OHKOJIOrMYeCKUX NaLeHTOB OCYLLeCTBAANCA 3a60p BEHO3HOW KPOBU HATOLLaK B YTPEH-
Hue vacbl (Mexay 7:00 n 9:00) nocnie HOYHOro oTabixa. 3abop NPOBOAUNCA B YCNOBUAX
npouenypHoro KabuHeTta ¢ cobniofieHrem CTaHAaPTHbIX MPaBuU aceNTUKN U aHTUCENTU-
Kun. [Ina nccnepgoBaHmA NPUMMEHANN BakyyMHble cuctembl € renem v DMTA, a TakxKe cneyu-
anbHble NPO6UPKN ANA BUOXMMUYECKUX U UMMYHOJSIOMMYECKUX aHan30B.

O6paboTka Gronornyeckoro matepuana: nocie B3ATUA KPOBb LeHTpudyrnposanu
npwv 3000 06/mMyH B TeyeHne 10-15 MUH AN1A NONYYEHNA CbIBOPOTKM MW Nnasmbl. MNony-
YyeHHble 0bpasLbl HeMegNEHHO aHaNM3MpPOBaNK UK 3amopaxusanu npu -20...-80 °C
OnA nocneayioLlero nccnefoBaHms, YTobbl NpefoTBpaTMTb Aerpafaumto 6enkos 1 LUTO-
KNHOB.

B PE3YJNbTATbl U OBCYXOAEHNE

Mwrorno6uH — 3To KMCIOPOACBA3bIBaOLWMIA 6eNoK, coflepallninca NpenmyLLecTBEHHO
B CKENETHbIX 1 CepAeYHbIX MbILULIAX, y4acTBYOLLMIA B TPAHCNOPTE M AENOHNPOBaHNN KUCO-
pofa B MblLLEeYHbIX BOMIOKHaX. Ero BbICBOGOXKAEHNE B CUCTEMHDIV KPOBOTOK MPOUCXOAUT NP
NOBPEXAEHUN NN JeCTPYKLMUN MbILIEYHON TKaHW. KNMHMYeCKasa 3HaUMMOCTb B OHKONOTMK:
Y OHKONOMMYeCKMX NaLureHTOB CapKoNeHUs YacTo pa3BuBaeTca Ha doHe nporpeccupyto-
e NoTepy MbILLEYHON MaCChbl, XPOHUYECKOro BocnaneHus, metabonnyeckrx Hapylue-
HUI Y TOKCUYEeCKNX 3dPeKTOB MPOTMBOONYXONEBON Tepanuu (Hanpumep, aHTPaLUMKIUHBDI,
umMcnnaTuH). MMorno6uH Npu 3ToM CTaHOBUTCA MapKepPOM MHTEHCUBHOCTU KaTabonnsma
N pa3pylleHnsa MbllleYHON TKaHu. MruornobuH onpegenanu ¢ nomoulbio GpnyopecueHT-
Horo nmmyHoaHanusatopa (FIA METER PLUS (FS-113)) c ucnonb3soBaHuem ceptudunumnpo-
BaHHbIX HabopoB (Finecare Wondfo (Rapid Quantitative Test)).

AHanus npoBoaunn B COOTBETCTBUM C MHCTPYKUMEN NPOU3BOAUTENSA, PEerncTpaumio
ONTUYECKOW MIIOTHOCTM OCYLLECTBAANN Ha MUKPOMIaHWeTHOM poTomeTpe (A=450 HMm).

HopMa: My>XUnHbl — 25-72 HI/MA, XXeHLWMHbl — 25-58 Hr/mn.

MosbiweHne B 1,5-3 pas3a 6onee accoLMMPOBaHO C BbiPAXKEHHOW MbILEYHOWN ge-
CTPYKUMEN 1 BbICOKUM PUCKOM capkoneHuu (ypoBeHb >150 Hr/mn — HebnaronpuaTHbIN
NPOrHos).

Mwrorno6uH — He NOMHOCTbIO cneuudryeH AnA capkoneHnn, MO3TOMY ero NHTepnpe-
TaLuio Bceraa NpoBoAAT B KoMMneKkce ¢ apyrumu 6uomapkepamu (UJ1-6, CPB, anbbymuH u
Ip.) N KNMHUKO-UHCTPYMEHTaNbHbIMU AaHHbBIMU.

B 1abn. 1 npepctaBneHbl NoKasaTenn ypoBHA MuornobuHa y 188 naumeHToOB C pas-
JINYHOW NoKanusaumen 310KavecTBEHHbIX HOBOOOpa3oBaHMiA. AHanM3 BKOYan onpe-
neneHune cpefHnX 3HaYeHUN, CTaHZAPTHOrO OTKNOHeHMA (SD), MeanaHbl, MakCMManbHbIX
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Ta6nuua 1

MokasaTenu mnorno6uHa y nayneHToB C pasnu4yHoON NoKanusauueii onyxonemn (n=188)

Table 1

Myoglobin levels in patients with different tumor locations (n=188)

Y ()
Jlokanusauusa onyxonu n CpepHmi Muorno6ux SD MepunaHa LI L
(Hr/mn) HOpMBbI (Hr/mn)

Pak nogxkenypnouHou xenesbl | 15 139,2 54,6 132 7 (46,7%) | 258
Pak nerkoro 18 122,5 42,1 118 8(44,4%) 205
Pak »kenyaka 32 112,7 36,9 110 12(37,5%) | 184
fenatouennionspHas kapun- | 14 1589 478 122 5(50,0%) | 211
HOMa
PacnpocTtpaHeHHbI Konopek- 17 1198 406 114 7(412%) 188

TanbHbIN pak
Pak MoniouHom xenesbl 22 81,3 27,5 78 3(13,6%) 142
KonopekTanbHbi pak (orpa-

HUYEHHbIe CTanUM) 14 74,9 19,1 74 2(14,3%) 103
Pak wenkn matku 12 79,5 21,2 75 2(16,7%) 118
Pak npocTtatbl 10 73,2 16,3 71 1(10,0%) |97
Jinmdpombl 13 94,8 28,5 92 3(23,1%) 138
Pak wuToBMaHOWM *enesbl 6 60,1 10,5 62 0 (0%) 72
PaKk noyku (nokanns3oBaHHbIN) | 9 68,4 14,9 66 0 (0%) 89
zil;;'gﬁecl; aAnn ConMAHBIX 20 657 128 64 1(50%) 89
Bcero 188 | 98,6 39,5 94 51(27,1%) 258

MpumeyaHusa: SD - cTaHAApPTHOE OTKNOHEHWe; MeAnaHa — MeMaHHoe 3HaueHne MUOrnobrHa; Max — MakcmarnbHoe 3aperu-
CTPUPOBAHHOE 3HayYeHMe.

3apPErnCcTPUPOBaHHBIX YPOBHEN MUOITIOOMHA, @ TaKXKe YacTOTbl MPEBbILLEHNSA NMOPOroBbIX
3HaYeHMWI B 3aBMCMMOCTY OT Nona (418 My>KUMH >72 Hr/MA, ANA XKeHWWH >58 Hr/mn). Hau-
BbICLIME CPpeAHME KOHLIEHTPALUM MUOFNO6UHA OTMEYEHbI Y MaLMEHTOB C PaKOM MOLXKeny-
[OoYHOM xene3bl (139,2+54,6 Hr/mn), renaToUenoNApHON KapunuHomon (128,9+47,8 Hr/
M), pakom nerkoro (122,5+42,1 Hr/mn) n pacnpoCcTpaHEHHbIM KOJIOPeKTaNIbHbIM PakoMm
(119,8440,6 Hr/mn). B 3Tux rpynnax yactoTa BbIABAEHNA 3HAYMMOrO MOBbILIEHUA MUO-
rnobuHa coctaBnana ot 41,2 o 50,0%, UTo MOXET OTpaXKaTb BblPaXKeHHbIN KaTabonmnsm
CKeneTHON MyCKynaTypbl W BbICOKYIO aKTMBHOCTb OMyxoneBoro npouecca. HanmeHb-
Wwre 3HaYeHUA MMOrNobrHa onpeaenanncb y NauneHToB C PAaKOM LMTOBUAHON »enesbl
(60,1£10,5 Hr/mn), NOKanM3o0BaHHbIM PakoM NoYkK (68,4+14,9 Hr/mn) 1 NPy PaHHNX CTa-
AVAX CONVAHbIX onyxonen (65,7+12,8 Hr/mn), rae 4acTo NpeBbllLEHE HOPMbI ObIIO MUHN-
MaJibHbIM UAW OTCYTCTBOBaNo. CpefiHMe 3HauYeHMs MUOTNo6MHa AnsA BCEN rpynnbl nayu-
eHTOB cocTaBunm 98,6+39,5 Hr/mn, megnaHa — 94 Hr/mn, MakCUManbHbIN 3aperncTpupo-
BaHHbIM ypoBeHb — 258 Hr/Mi. B Lenom yBennyeHre KOHUEHTpaLmMn MrmornobumHa sbiwe
YCTaHOBNEHHOTO Nopora Habnopanock y 27,1% Bcex 06Cef0BaHHbIX.

MNonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT, YTO YaCTOTa 1 BbIPaXKEHHOCTb MOBbILLEHUA
MUOTIO6MHA TECHO CBA3aHbl C TUMOM OMYXONM U CTEMeHblo ee arpeccuBHOCTU. MoBbI-
LUEHHBIN YPOBEHb MMOTIOOMHA MOXET pacCMaTPrBaTbCA Kak AOMONHUTENIbHBIA MapKep
MbILLIEYHOrO KaTabonm3ma 1 prcka pasBuT1A CapKoNeHNN Y OHKONOrMYECKMX NaLMeHTOB,
0OCOOEHHO MPU OMYXOJIAX C BbIPAXKEHHbIM CMCTEMHBIM BOCMAJIEHEM 1 NMPOrpeccupyto-
MM TeYeHMeM.
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WNHTepnenknH-6 (UJ1-6) — 3To LNTOKUH, UTPaOLLNIA KIOUYEBYIO POJSib B CUCTEMHOM BOC-
nanuTenbHOM OTBETe, UMMYHOPErynaLmu, akTueaumm octpodasoBbix 6enKos 1 peryns-
U Metabonmama mMbllIEYHON N XMPOBOW TKaHW. B KoHTekcTe capkoneHun UJ1-6 BbiCTy-
naeT MOLLHbIM CTUMYNIATOPOM NPOTEONN3a Y MHIMOUTOPOM CMHTE3a MbllleyHoro 6eska,
CNoco6CTBYA Pa3BUTHIO U MPOrPeccMpoBaHmnio MbileyHol atpodun. MosbiweHne UI1-6
TUNNYHO ANA NAUMEHTOB C aKTUBHbIM OMYXOSIEBbIM NPOLIECCOM, KaxekCcuen n capkone-
Huen. NJ1-6 cnocobcTByeT KaTabonm3amy CKeneTHOM MyCKynaTypbl, CHUKEHMIO MbILLEYHON
Macchl 1 CuIbl, NOfaBNeHNI0 aHabonmyecknx npoueccos. Boicokme yposHu WJ1-6 accouu-
MpoBaHbl C HE6NAronpPUATHLIM NMPOrHO30M, YCKOPEHHbIM MPOrpeccMpoBaHMeEM capKkone-
HUW 1 yxyaweHrem obuien Bbikmaemoctu. AJ1-6 cuntaeTca ogHUM U3 BarkHeMLWnx 6uo-
MapKepOoB KaxeKcun, CUCTEMHOIO BOCNaneHnaA U MbiLLeYHOW AeCTPYKLMM Y OHKOoNornye-
CKNX NaLMNEeHTOB.

OueHKy npoBoannn ¢ nomoLlbio dnyopecLeHTHOro MMmyHoaHanusatopa (FIA METER
PLUS (FS-113)) ¢ ucnonb3oBaHuem cepTuduLmnpoBaHHbIX Habopos (Finecare Wondfo
(Rapid Quantitative Test)).

N3mepeHus ocyliecTBnANM B MUKpPOMIaHWeTHOM dopmaTte € nocsiefyowmm pacye-
TOM KOHLIEHTpaLun No KannbpoBOYHOW KpUBOM: HOpMa <3,4 Nr/Mn; ymepeHHoe NoBbl-
weHwue 3,4-10 nr/mn; BbipaXkeHHOe nosbiweHne >10 nr/mn.

B Tabn. 2 npepctaBneHbl NoKasaTeny KOHLUEHTpauuu uHTepnenkuHa-6 (IL-6) y 188
NauVMeHToB C pPasfMYHbIMW JIOKanM3aumaAMK 3/10KauyecTBEHHbIX onyxonei. [lpuse-
OeHbl cpefiHMe 3HayeHus, CTaHJapTHoe OTKNoHeHue (SD), meamaHa, mMakcMmasbHble

Ta6bnuua 2

YposeHb IL-6 1 yacToTa capKONeHUM y NaLNeHTOB C PasfinyHbIMMN 3/10Ka4YeCTBEHHbIMMN ONyXONAMN

(n=188)

Table 2

IL-6 levels and sarcopenia incidence in patients with various malignant tumors (n=188)

CpepHun IL-6 % Bblwe Max

Jlokanusauuma onyxonu n (nr/mn) SD MepunaHa HOpMbI* (nr/mn)
Pak nop»xkenynouHou xenesbl 15 241 11,2 |23 13(86,7%) 52
Pak nerkoro 18 19,8 102 |18 14 (77,8%) |45
Pak xenyaka 32 16,5 8,3 15 20(62,5%) |37
lenaTouennionapHas KapumHoma 10 22,1 12,1 |20 8 (80,0%) 44
PanI'IPOCTpaHeHHbIVI KonopekTans- 18,0 76 16 12(706%) | 33
HbIli paK
Pak MonouHoOM xenesbl 22 104 5.1 10 7 (31,8%) 22
KonopekTanbHbI pak (orpaHnyeH- 14 8,7 34 8 4(28,6%) 15
Hble cTagun)
PaK LenKkn maTtkmn 12 9,5 41 9 4 (33,3%) 18
Pak npocTtatbl 10 82 3,7 8 3(30,0%) 16
JNumdbombl 13 13,9 74 12 7 (53,8%) 26
Pak wmToBuaHOM Xenesbl 6 6,2 2,5 6 1(16,7%) 10
Pak noukn 9 8,5 34 8 2(22,2%) 13
PaHHWe cTtaguun conngHobix onyxonen | 20 7.4 3,1 7 3(15,0%) 12
Bcero 188 14,3 9,1 12 80 (42,6%) |52

MpumeyaHua: * nopor Hopmbl IL-6 <3,4 nr/mn; % Bbilue HOPMbI — YACIO NaLneHToB ¢ IL-6 Bbiwe nopora; SD - ctaHaapTHOe OT-
KJIOHeHue.
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3aperncTpMpoBaHHble 3HaYeHWA W YacToTa MpPEBbIWEeHUA AMarHOCTUYeCKOoro nopora
(>3,4 nr/mn) B Kaxgow KNMHNYECKon rpynne.

CpepHuii ypoBeHb IL-6 B 0bLweln koropTte coctasun 11,5+7,8 nr/mn (MmeguaHa — 10 nr/mn,
MaKcrMMarnbHoe 3HauyeHue — 46 nr/mn). MNoBbiWweHne KoHueHTpauum IL-6 Bbilwe HOpMbI OT-
MeueHo y 68 naumneHToB (36,2%).

Haunbonblune cpefiHve 3HaveHus IL-6, MeanaHHble 1 MaKCManbHble YPOBHU, a TakxKe
MaKC/MMarnbHasA 4YacToTa NpeBblLleHMA Nopora BbIABAEHbI Y NaLUeHTOB C ONYXONAMU Nod-
XKenygouHow »enesbl (19,6+9,3 nr/mn, 86,7%; max 46 nr/mn), renatoLennoNApHON Kap-
ymHomowm (17,8+10,1 nr/mn, 80,0%; max 41 nr/mn), pakom nerkoro (16,2+8,7 nr/mn, 72,2%;
max 42 nr/mn), a Takxe Npu pacnpocTpaHeHHOM KoNlopeKTanibHOM pake (14,9+6,2 nr/mn,
64,7%; max 31 nr/mn).

B 10 >ke BpemA y naumeHTOB C ONyXOiAMN MOJIOYHOW Xene3bl, LWenKn MaTKn, NpocTaThl,
LMTOBUAHOW Xene3bl, MOYKY, a TakXKe Ha PaHHMX CTaanAX CONMAHbIX HOBOOOPA30BaHNIA
cpenHuin yposeHb IL-6 6bin MUHUManbHbIM (5,2-8,6 Nr/mn) 1 YacToTa NPeBbILEHUA MOPO-
ra coctasnana meHee 30%. HaumeHbLIMe NoKa3aTeNn OTMeYeHbl NP pake WUTOBUAHOMN
Xenesbl (5,2£2,1 nr/mn, 16,7%) 1 Ha paHHUX CTagnAX CONUAHbIX onyxonen (6,1+2,6 nr/mn,
15,0%).

CTaTucTnyecknin aHanu3 nokasan, YTo ypoBeHb |L-6 y naumeHTOB C OnyxonAamu noa-
XKenynouHOW »Kenesbl, MeYeHn, Nerknx N pacnpocTpaHeHHbIM KONOPeKTaNbHbIM Pakom
6bl1 [OCTOBEPHO BbILLE, YEM Y NALNEHTOB C MEHEE arPeCcCUBHbBIMY ONMYXONAMM U PaHHUMU
ctagnamm (p<0,01 no Kputeputo MaHHa — YnTHn). Hanbonee BbicoKkas BaprabenbHOCTb
KoHUeHTpauun IL-6 (SD>9) Takxe Habnioganach B rpynnax c arpecCcUBHbIM 1 pacnpocTpa-
HEHHbIM OMyXONeBbIM MPOLIECCOM.

MonyuyeHHble gaHHble NOAYEPKUBAIOT BaXXHOCTb onpefeneHns IL-6 Kak Mapkepa BoC-
nasieHnsa n UMMYHHOTO OTBETa, OTParKaloLLEero TAXeCTb ONyX0NeBOro npouecca u accouu-
MpoBaHHOro ¢ 6onee HebNaronNPUATHLIM NPOFHO30M Y pAfla OHKOIOFMYECKUX NaLUeHTOB.

TponoHWH | - 3To cneyndryecknii 6enokK, BXOAALNIA B TPONOHUHOBBIM KOMMIEKC MO-
nepeyHo-nonocaTtol (CKeneTHom 1 cepaeyHoi) Mmyckynatypbl. Ero ocHoBHaa GyHKUmMA —
perynayua npouecca MbiLEYHOro coKpalleHua. B nna3me KpoBu TPONOHWUH | nosasnAeTcA
Npu NOBPEXAEHNN MbILLEYHbIX KNeTOK, NPenmyLeCTBEHHO KapAUOMUOLIMTOB, HO TaKKe
npv reHepann3oBaHHOM MOBPEXKAEHUN CKeNeTHbIX Mbilwy. KnnHnyeckoe 3HaveHne npu
CapKOMeHUN y OHKOMaLMEHTOB: y NMaLMEHTOB C OHKOJIOrMYeCKUMIY 3aboneBaHNAMN TPO-
MOHVH | CTaHOBUTCA Ba)KHbIM BUOMapPKepOM B pAfe KIIMHUYECKUX CUTYaLUn — MapKep
CUCTEMHOTO MbILWEYHOrO NoBpexaeHna Ha GdoHe nporpeccupylolel CapkoneHun, Bbl-
PaXKeHHOWN KaxeKcuMu U npoTeKalLlero Katabonvsma. MHANKaTOp KapAMOTOKCUYHOCTH
NPOTMBOOMYXONEBOWN Tepanuu, HanpumMep aHTPALMKANHOB 1 APYrnX KapANOTOKCUYHbIX
npenapaToB (AOKCOpyOULMH, TpacTy3ymab). [oBbileHHbIA ypoBeHb TPOMOHUHA | MoXeT
yKa3blBaTb Ha BOBJIeYeHMe KaK CKeNeTHbIX, Tak N cepAeYHbIX MbilL, B NaTONOMMYECKUN
npoLecc, 4To ycyrybnaeT NporHo3 BbiXK1BaeMOoCTH.

KonuuectseHHOe onpepesnieHne BbIMOMHANOCH C MOMOLLbIO GyopecLeHTHOro NMMY-
HoaHanu3satopa (FIA METER PLUS (FS-113)) c ucnonb3oBaHuem ceptudnLmMpoBaHHbIX Ha-
6opos (Finecare Wondfo (Rapid Quantitative Test)).

Pe3ynbTaTbl BblpaXkanncb B HI/Mn: ypoBeHb >0,04 HIr/Mn paccMaTprBanca Kak narto-
nornyeckuii; Hopma <0,04 Hr/mn; norpaHuYHble 3HaveHusA: 0,04-0,12 Hr/Mn — cyBKNUHK-
yeckoe nospexaeHune, 0,12 HI/MA — KNMHUYECKU 3HAUMMOE MoBpeXaeHne MblwwL (1/vnm
KapOWOTOKCUYHOCTD).
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Ta6bnuua 3

MNMokasaTenu TponoHuHa | y nauneHToB ¢ pasnu4yHoi NoKannsaumen onyxonein (n=188)

Table 3

Troponin | levels in patients with different tumor locations (n=188)

CpepHuia Tpono- % Bbile Max

Jlokanusauua onyxonu n HuH | (Hr/mn) SD MepnaHa HOpMbI* )
Pak nog»xkenynouHom xenesbl 15 0,15 0,11 0,13 11 (73,3%) 0,49
Pak nerkoro 18 0,13 0,09 0,12 13 (72,2%) 0,38
Pak »xenypaka 32 0,12 0,08 0,10 22 (68,8%) 0,35
fenarouenmonspHas kapun- 4y g 1g 013 015 8(80,0%) 049
HOMa
PacnpocTpaHentibi Konopek- 4, 445 009 011 12(70,6%) 0,34
TanbHbIN paK
Pak MonoyHom xenesbl 22 0,08 0,06 0,07 8 (36,4%) 0,25
KonopekTanbHbliii pak (orpaHu- 14 0,06 0,04 0,06 5 (35,7%) 0,16
YeHHble CTagum)
Pak wenku matkn 12 0,08 0,06 0,08 5(41,7%) 0,19
Pak npoctatbl 10 0,07 0,04 0,06 3(30,0%) 0,16
Numdpombl 13 0,10 0,07 0,09 6 (46,2%) 0,23
Pak wuToBMaHOM *enesbl 6 0,06 0,04 0,06 2 (33,3%) 0,12
Pak noukn 9 0,07 0,04 0,07 2 (22,2%) 0,12
PaHHue crapin ConmaHbix 20 006 004 006 2(100%) | 0,11
onyxonen
Bcero 188 0,10 0,08 0,09 92 (48,9%) 0,49

MpumeyaHna: * nopor Hopmbl TPonoHuHa | <0,04 Hr/mn; % BbllLe HOPMbl — KOAIMYECTBO NaLMEeHTOB C TPOMOHWHOM | Bbile 3TOro
nopora; SD - cTaHAapTHOE OTKJIOHEHMe.

B 1abn. 3 npepgcTaBneHbl NOKasaTenum KoHLeHTpauuy TponoHunHa |y 188 naumeHToB ¢
pa3nnyHON NoKanusayuern 3nokavyecTBeHHbIX onyxonen. [Ina Kaxxgon KnMHn4YeCckon nog-
rpynnbl NpuBefeHbl cpefHee 3HayeHve, CTaHaapTHoe oTKNoHeHme (SD), megmnaHa, mak-
CMManbHOe 3aperncTpmpoBaHHOE 3HayYeHMe 1 [ONA NauMeHTOB C YPOBHEM TPOMOHUHa |,
NpPeBbIAKLNM gnarHocTnyeckmin nopor (>0,04 Hr/mn).

B obLei KoropTe cpefiHuiA ypoBeHb TpornoHuHa | coctasun 0,10+0,08 Hr/mn (MeguaHa —
0,09 Hr/mn, MakcumanbHoe 3HayeHune — 0,49 Hr/mn). MNoBblWeHne KOHUEHTPaUUmM TPono-
HUHa | Bbllwe HOpMbl 3adUKCMPOBaHO y 92 nauneHToB (48,9%).

Hanbonblune cpegHue, MeanaHHble U MakCMMarbHble 3HAYeHMA TPOMOHMHa |, a Tak-
e Hanbonbllan YyacToTa MPeBbILEHNA NOPOrOBOr0 YPOBHSA BbIsIBMEHbl Y MaLMEHTOB C
renatouenntonapHon KapuuHomon (0,18+0,13 Hr/mn, 80,0%; max 0,49 Hr/mn), pakom
nogxenygouHon xenesbl (0,15+£0,11 Hr/mn, 73,3%; max 0,49 Hr/mn), pakom nerkoro
(0,13£0,09 Hr/mn, 72,2%; max 0,38 Hr/mn), a TakXe NpPU pPacnpoCcTpaHEHHOM KOJNOopeK-
TanbHom pake (0,12+0,09 Hr/mn, 70,6%; max 0,34 Hr/mn).

B nogrpynnax nauneHToB C ONYXONAMU MOJIOYHOW »Kenesbl, Wenkn MaTKn, NpocTaThl,
LMTOBUOHOW »Kene3bl, NOYKN 1 MPU PaHHUX CTagMAX CONIMAHbBIX ONyXOnen 3HaYeHns Tpo-
NoHWHa | octaBanncb Ha MMHUManbHOM yposHe (0,06-0,08 Hr/mn), a YacToTa NpeBsblLle-
HMA HOpPMbI He npeBocxoauna 40%.
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CratucTnyecknii aHanms nokasan, YTo CpegHUN ypoBeHb TPOMOHKHA | B rpynnax c ony-
XONAMMW MeyveHn, NoAKenyaoUHON Xenesbl, Ierknx 1 pacnpoCcTpaHeHHbIM KOopeKTasb-
HbIM paKkom 6bll JOCTOBEPHO BbILle, YEeM B Fpynmnax C MeHee arpeccMBHbIMU W IOKanu-
30BaHHbIMK onyxonamu (p<0,01, KpuTepuinn MaHHa — YnTHu). Kpome Toro, makcumanbHas
BaprabenbHOCTb YpoBHA TponoHuHa | (SD>0,10) oTmeyvanacb y naumeHToB c Hanbonee
arpeccuBHbIM 1 PacpPOCTPaHEHHbIM OMyXONeBbIM MPOLIECCOM.

BbiABNeHHaA yacToTa NOBbIWEHNA TPOMOHMHA | Yy OHKOIOrMYecKx naumeHToB CBU-
[eTenbCTBYeT O YaCTOM BOBJIEUEHUWN KapAWanNbHOro KOMMOHEHTa U BbIPaXXeHHOCTU CU-
CTEMHOrO BOCHMAaJNIEHUS, YTO MOXET PacCMaTPMBATbCA Kak HebnaronpuATHLIA NPOrHOCTY-
YyecKmni NPU3HaAK U AONOSTHUTENBHDIA KPUTEPUI CTPaTUMKALUKN PUCKa OCIIOKHEHWIA NP
nposeAeHUN NPOTUBOONYXONEBON TePannun.

C-peakTtuBHbIN 6enok (CPB) — 310 6enok ocTpoli $ha3bl BocnaneHus, CUHTE3NpPyeMbIl
neyeHblo B OTBET Ha CTUMYNALMIO MHTepnenkmnHom-6 (UJ1-6) n gpyrumm npoBocnanuTenb-
HbIMU LmMTOKMHamMKn. CPBb ABnAeTcA mMapKepom CMCTEMHOrO BOCMAaNeHUA U LWNPOKO WUC-
NoJib3yeTcA B KNMHNYECKON NPaKTMKe AN1A OLEHKM akTMBHOCTM OMYyXONeBoro npouecca,
NH)EKUUN 1 ayTOUMMYHHbIX COCTOAAHMI. KNnnHnYeckoe 3HaueHne Npu capKoneHum y oH-
KonauMeHTOB: NoBblleHne ypoBHA CPb oTpakaeT Hannumne akTUBHOro BOCNanuTenbHOro
npouecca, XxapakTepHOro Asa NporpeccrMpyloLero onyxoseBoro pocTa, Kaxekcum u cap-
KoneHun. Bbicoknin ypoBeHb CPB cnocobcTByeT yCcKOpeHHOMY KaTabonn3my MbllleYHbIX
6enKoB, MoTepe MbllLEYHOM MacChl 1 yXyaLweHno GyHKLUOHaNbHOMO COCTOAHNA NaLneH-
ToB. CPb cuntaetcs ogHUM U3 KAoUYeBbIX OBIOMapKepPOB CUCTEMHOMO BOCMaNeHUs, TECHO
accouMmMpOoBaH C PUCKOM Pa3BUTUA U TAXKECTbIO CapKOMeHUN.

Onpegenann meTogom ¢nyopecLeHTHOro nmmyHoaHanusatopa (FIA METER PLUS
(FS-113)) ¢ ucnonb3oBaHnem cepTndnUMpoBaHHbIX Habopos (Finecare Wondfo (Rapid
Quantitative Test)).

KoHueHTpaumna Bbipaxanacb B Mr/n: HOpMa <3 Mr/n; ymepeHHOe BocChaneHune
3-10 mr/n; Bbipa)keHHOe BocnaneHue >10 Mr/n; KpUTUYECKUIN ypoBeHb >50 Mr/n; 3Hauun-
MocTb: CPB >10 mr/n - pyuck capkoneHnn B 2,5 pasa BblLUe.

B 1abn. 4 npeacTtaBneHbl Nokasatenn yposHa C-peaktusHoro 6enka (CPB) y 188 oH-
KOMOrmyecKkmnx NnaLMeHToB C pa3fIMuHoON NoKanmn3aunen onyxonen. [na Kaxgaom KnmHuye-
CKOW NOArpynnbl NpuBefeHbl cpefHee 3HaueHne, CTaHAapTHoOe OTKoHeHue (SD), megma-
Ha, MaKC/MasibHOe 3aperncTprMpoBaHHOE 3HAYeHWe N YacToTa NPEBbIWEHUA AUarHoCTu-
yeckoro nopora (>5 mr/n).

B obuyein koropte cpeaHuii yposeHb CPB coctasun 10,3+6,8 mr/n (megunaHa — 9 mr/n,
MaKcMMarnbHoe 3HauyeHune — 42 mr/n). MNosbiweHne KoHueHTpauun CPB Bbilwe HOpMmbI OT-
MeueHo y 99 nauuneHToB (52,7%).

Haunbonblune cpefiHve 3HauYeHUs, MeanaHbl U MakcMmasbHble ypoBHU CPB, a Takxe
MaKC/MMarnbHaA 4acToTa NPeBbILLEHNA HOPMbI BblBIEHb! Y MALMEHTOB C OMYXONAMU Noa-
XKenygouHow »enesbl (19,2+8,7 mr/n, 86,7%; max 42 mr/n), renatoLennionApHON Kapum-
Homowm (18,8+9,1 mr/n, 90,0%; max 41 mr/n), pakom nerkoro (17,5+£7,9 mr/n, 83,3%; max
38 mMr/n), a Takxe Npu pacnpoCcTpaHeHHOM KonopeKTanbHOM pake (15,4+6,5 mr/n, 76,5%;
max 29 mr/n). MuHnmanbHble 3HayeHnsa CPB 1 yacTtoTa npeBbIWeHNA AUAarHOCTUYECKOro
nopora 3aduKcMpoBaHbl y NaLMEHTOB C ONYXONAMU WNTOBULHON »ene3bl (4,1+1,8 mr/n,
16,7%), noKann3oBaHHbIM pakom noukm (4,9+1,9 mr/n, 11,1%) N Ha paHHUX CTaguMAX CO-
NUAHbIX onyxonen (4,5+2,0 mr/n, 10,0%).
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Mokasartenu C-peakTMBHOrO 6efKa y NaLMeHTOB C pasnN4HoOI ioKann3sauuer onyxoneii

Table 4

C-reactive protein levels in patients with different tumor locations

CpepHunn CPB % Bbile Max

Jlokanusauua onyxonu n (mr/n) SD MepnaHa HOpMbI* (mr/n)
Pak nog»kenynouHom xenesbl 15 19,2 8,7 18 13(86,7%) 42
Pak nerkoro 18 17,5 7.9 16 15(83,3%) 38
Pak xenyaka 32 13,6 6,2 12 24 (75,0%) |30
lenaTouennionapHasa KapunHoma 10 18,8 9,1 18 9 (90,0%) 41
E):(;(I‘IpOCTpaHEHHbIVI KONOPeKTaNIbHbIA | 15,4 6,5 14 13 (76,5%) | 29
Pak MonouHom xenesbl 22 8,5 4,1 8 8 (36,4%) 17
KonopekTanbHbi pak (orpaHuyeH- 14 6,2 32 6 4(28,6%) 1
Hble cTagnm)
PaK LWenkn maTkun 12 71 3,7 7 4(33,3%) 12
Pak npoctatbl 10 6,0 2,5 6 3(30,0%) 9
Numdombl 13 10,7 4,6 10 6 (46,2%) 19
PaK WMTOBMOHOW Xenesbl 6 4,1 1,8 4 1(16,7%) 7
Pak noyku 9 49 19 5 1(11,1%) 7
PaHHue cTagun connpHbix onyxonen | 20 4,5 2,0 4 2 (10,0%) 6
Bcero 188 10,3 6,8 9 99 (52,7%) 42

Mpumeyanusa: * nopor Hopmbl CPB <5 Mr/n; % Bbile HOpMbI — Ycno naumeHToB ¢ CPB >5 mr/n; SD — cTangapTHOe OTKIOHeHw e.

CraTncTnyecKnin aHanns3 NPoAeMOHCTPMpPOBan, Yto yposeHb CPB y nauueHToB ¢ ony-
XONAMN renatobunnapHo 30Hbl, NOIXKENYLOUYHON Xese3bl, IEFKOro U PacnpoCTpaHeH-
HbIM KOJIOPEKTasIbHbIM PAaKoM Obif1 OCTOBEPHO BblLLE, YEM B Fpymnmnax C MEHee arpeccuB-
HbIMW 11 JIOKaNIM30BaHHbIMK onyxonsamu (p<0,01, kputepuin MaHHa — YnTHur). HanbonbLas
BaprabenbHocTb ypoBHs CPB (SD>8) Takxke Habnoganacb B rpynnax C arpeCcCUBHbBIM U
pacnpoCcTpaHeHHbIM ONYyXONeBbIM NPOLIECCOM.

MNosbiweHne KoHueHTpauun CPb oTpaxkaeT BblpaXeHHbIN CUCTEMHbIA BOCNanuTesb-
Hbl OTBET, KOTOPbIN YaCTO COMPOBOXAAET MPOrpeccupoBaHme OryxosieBoro npoLecca,
a TaKXe accoLMMpPOBaH C HeBNaronprATHBIM MPOTrHO30M, CH/MKEHUEM GYHKLMOHANbHOTO
cTaTyca 1 yBenmyeHnem prucka OC/IOXHEHNI Y OHKONOrMYeCKnX NauneHTos.

AnbbyMUH, npeanbbyMUH, KPeaTWHWH, MOYEBMHA ABNAIOTCA BaXKHbIMK NlabopaTop-
HbIMW MOKa3aTeNsIMU 151 OLEHKU HYTPUTUBHOIO 1 OEIKOBO-3HEPreTMyeckoro CTaTyca,
ONArHOCTUKN N MOHUTOPUHIA CapKOMNEHNN Y OHKOIOTMYeCKNX NauneHToB. VX komnnekc-
HaA NHTepnpeTaunsa B AUHAMMKe NO3BOJAET BbIABAATb MALUEHTOB C PUCKOM Kaxekcuu,
CBOEBPEMEHHO KOPPEKTUPOBaTb HYTPUTUBHYIO MOAAEPXKKY.

buoxnmnueckne nokasartenu onpegenanu Ha aBTOMaTUYECKMX aHanu3aTtopax Konopu-
METPUYECKMM METOAOM (O pOMKPE30I0BbIN 3eNeHbIN — Ans anbbymmnHa (Hopma 35-50 r/n,
nokasatenu <35 r/n yKa3blBaloT Ha OenkoBO-3HepPreTMyeckyl HefoCTaTOYHOCTb U
PUCK CapKOMeHUn), MMMYHOTYpOauMeTpra — ans npeanbbymmnHa (Hopma 0,2-0,4 r/n
(200-400 mr/n), CHMXKeHMe yKa3biBaeT Ha BblPaXKeHHYI0 HYyTPUTUBHYIO HEOCTaTOYHOCTD),
bepmMeHTaTUBHBLIN MeToA — ANA KpeaTMHMHA (HOopMa: My»KuuHbl — 62-115 MKMoOnb/n,
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MEHLWUHbI — 53-97 MKMONb/N; NOHMMXeHNE BO3MOXHO MPW BblPa)KeHHOM MbllLEeYHON ANC-
Tpodumn) n moueBmHbl (HopmMa 2,5-8,3 MMOSb/N; U3MEHEHUA NPU CapKOMEHUN CBs3aHbl C
6e51KoBbIM KaTaboM3MOM N COCTOSIHUEM MOYEK)).

CTaHfapTM3aLmMA U KOHTPOMb KavecTBa: BCe TabopaTopHble NCCefoBaHNA BbIMOHA-
Nnncb ¢ nomolpblo dnyopecueHTHOro nmmyHoaHanusatopa (FIA METER PLUS (FS-113)) c
NCnosib30BaHNeM cepTuounumnpoBaHHbix Habopos (Finecare Wondfo (Rapid Quantitative
Test)). Kanubposka 060opyaoBaHNA N KOHTPOMbHble 06pa3sLibl MPOBOAUINCH €XeJHEBHO,
BHYTPEHHAA 1 BHELIHAA BanuAaLmna pe3ynbTaToB OCyLwecTBAANACb NO CTaHAAPTHbLIM NPO-
ToKoNlaM. Bce aHanm3bl BbINONMHANMCL B TeueHue 1 pabouyero gHA nocsie B3ATUA KPOBU
nM60 13 3aMOPOXKEHHbIX 06Pa3L 0B (NPU HEOOXOANUMOCTK).

B Tabn. 5 npeacTaBnieHbl NokasaTteny 6e5KOBOro 1M a3oTUCToro obmeHa (anbbymumH,
npeanbObyM1H, KpeaTUHWH, MoYeBKHa) y 188 naLMeHTOB C pa3nnyHOl NoKanm3sauunen 3no-
KauecTBeHHbIX onyxonen. [ina Kaxgon nogrpynnbl ykasaHbl CpefHme 3HauyeHna 1 CTaH-
JapTHoe oTKNoHeHMe (SD), a TakXKe YacToTa OTKNOHEHMA NOKa3aTenen oT pedepeHCHbIX
noporos.

CpenHunin ypoBeHb anbbymMuHa B o6uen Koropte coctasun 34,9+4,5 r/n; CHUXKeHWe anb-
6ymunHa Hmke 35 r/n otmedeHo y 71 naumnenTa (37,8%). Hanbonee BbipaxeHHas runoanboy-
MUHemua Habnoganacb y NaLUMeHTOB C renaToLenonapHon KapumnHomon (31,8+5,1 r/n,
80,0%), pakom nogkenynouHon xenesbl (32,6+4,2 r/n, 66,7%), nerkoro (33,2+3,7 r/n,
61,1%) 1 pacnpocTpaHeHHbIM KOnopeKTanbHbIM pakom (33,9+3,9 r/n, 58,8%). MuHnmanb-
Has YacToTa CHVXXEHHOTrO aibOyMUHa BbIIBNEHA Y NALMEHTOB C PaKOM LLMTOBUIHOW Xe-
nes3bl, NOYKM 1 Ha PaHHMX CTaANAX CONUAHbIX onyxonen (0%).

MpeanbbymunH B cpegHem cocTaBnAn 200+46 mr/n; 3HaueHusA Huxke 200 mr/n 3aperu-
cTpupoBaHbl y 63 (33,5%) nauneHToB, Yalle BCero Npu renatouesiioNApHON KapumHO-
me (176x32 mr/n, 70,0%), pake nogxenygouHown »xene3bl (183+38 mr/n, 60,0%), nerkoro
(189135 mr/n, 55,6%) n pacnpocTpaHeHHOM KoslopeKTanibHOM pake (191139 mr/n, 52,9%).

KpeaTrHuH B Lenom no koropte — 93+19 MKMonb/n; nosbiweHve 6onee 100 MKMonb/n
3adpuKcmpoBaHo y 33 naumeHToB (17,6%), B OCHOBHOM MpuY renatouentonapHon Kap-
unHome (105+24 mrmonb/n, 30,0%), pake nerkoro (98+23 mkmonb/n, 27,8%), nopkeny-
[OuYHON Xene3bl (94£21 MKMonb/n, 26,7%) 1 pacnpocTpaHEHHOM KOJIOpeKTalbHOM pake
(97422 mkmonb/n, 23,5%).

MoueBuHa B 06wen rpynne - 7,84+2,0 MMosb/n; NoBbiweHwue (>8,0 MMOnb/N) OTMeYeHO
y 43 nauuneHToB (22,9%), Haubonee YacTo y NaLMEeHTOB C renaToLenioNApHON KapumHO-
Mo (9,3£2,5 mmonb/n, 50,0%), pakom nog<enyaouHowm »kenesbl (8,9+2,2 mmonb/n, 46,7%),
pacnpoCTpaHeHHbIM KonopeKTanbHbiM pakom (8,5+2,1 mmonb/n, 41,2%) n pakom nerkoro
(8,2+1,9 mmonb/n, 33,3%).

CTaTnCTUYeCKMIn aHanu3 rnoKasars, YTo y NauueHToB C OnyxonAamu renatobunmapHom
30HbI, NOAXKENYAOUYHOM »Kenesbl, IErKoro 1 pacnpoCTPaHeHHbIM KOTOPeKTalIbHbIM Pakom
Haunbonee Bblpa)keHbl HapyLleHNA 6enKoBOro 1 a3oTucToro obmeHa (p<0,01 no Kputepuo
MaHHa — YUTHN OTHOCUTENIbHO NTOKaNM30BaHHbIX OMyXOsel U paHHUX CTagun). Hanbonee
HU3KMe 3HaueHuA anbbymnHa 1 npeanbbyMrHa 1 BbICOKUE 3HAYeHUA KpeaTUHMHA U MO-
YyeBMHbI JOCTOBEPHO aCCOLMUPOBAHDI C 6osiee TAXKeSbIM TeUYeHNEM, BbICOKON CTENEHbIO
CMCTEMHOro BOCNaneHmsa U HU3KUM HYTPUTUBHbBIM CTaTyCOM.

BbINonHeH KoppenALMOHHbIN aHanM3 MeXxay OCHOBHbIMU 6MOXMMUYECKUMIY MapKepa-
MU (IL-6, C-peaKTUBHBbIN 6€N0K, M1OTNIO6UH, TPOMOHKH |, anbOyMuH, NpeanbOyMuH, Kpea-
TUHWH, MOYeBMHa) y 188 MaumeHTOB C Pa3IMUHbIMU NOKaNN3aUUAMK 310KaueCTBEHHbIX
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Ta6bnuuya 5

MNokasatenu anb6ymunHa, npeanb6yMnHa, KpeaTUHNHA N MOYEBVHDI Y NaLNEHTOB C Pa3/InYHOIA
nokanusauymer onyxonen (n=188)

Table 5

Albumin, prealbumin, creatinine, and urea levels in patients with different tumor locations (n=188)

= s
> = a
5 - : g
g Tao ig . Q Y-
S W £V T _ 0 s
< I+ = ES S 5+ g4
] v = O o R s9
: £¢ & 2% g E5f 8 §f s
S s © T m S N s O - 2 o
35 £ Y 88 ¢ g§x L 3¢ 1
= £ <9 2 cJ 2 20 8 =0 8
Pak nop- 15 1 32,64,2 10 183+38 9(60,0%) | 94+21 4 8,9+2,2 7
XKenyaouHom (66,7%) (26,7%) (46,7%)
xenesbl
Pak nerkoro 18 |33,2+3,7 11 189+35 10 98+23 |5 8,2+1,9 6
(61,1%) (55,6%) (27,8%) (33,3%)
Pak xenygka |32 | 34,145 18 194+41 15 99+20 |7 8,1+£2,0 9
(56,3%) (46,9%) (21,9%) (28,1%)
lenaTtouen- 10 31,8451 8(80,0%) | 176+32 7 (70,0%) | 105+24 3 9,3+2,5 5
nionspHas (30,0%) (50,0%)
KapumHoMa
Pacnpo- 17 33,9439 10 191+£39 9(52,9%) | 97+22 |4 8,5+2,1 7
CTPaHeHHbIN (58,8%) (23,5%) (41,2%)
KOnopeKTanb-
HbI paK
Pak monou- 22 1 36,1+4,2 | 5(22,7%) | 204+46 4(18,2%) 90+18 2(9,1%) 7,5£1,5 | 2(9,1%)
HOW enes3bl
Konopek- 14 37,0£3,7 2(14,3%) 212449 2(143%) 88+16 | 1(7,1%) 7,2+1,3 1(7,1%)
TanbHbIN paK
(orpaHunyen-

Hble cTagnmn)

Pak wenkun 12 358+3,5 | 2(16,7%)  207+40 2(16,7%) 85+15 | 1(83%) 7,012 1(83%)

MaTKu

Pak npoctatbl | 10 | 36,8+3,4 1(10,0%)  215+43 1(10,0%) 90+£14 |1 7114 1
(10,0%) (10,0%)

JNumdbombl 13 1 34,9+3,8 | 4(30,8%) 198+37 4(30,8%) 9215 |2 7816 2
(15,4%) (15,4%)

Pak wutoBua- | 6 38,2£2,9 | 0(0%) 222452 0 (0%) 84+11 | 0(0%) |6,8+1,0 0(0%)

HOW »enes3bl

Pak noukun 9 37,531 0 (0%) 225+48 0 (0%) 87+12 | 0(0%) |7,0£1,1 0 (0%)

(nokanuso-

BaHHbIN)

PaHHue 20 37,9430 | 0(0%) 229+55 0 (0%) 86+13 | 0(0%) |6,9+1,2 0(0%)

cTagumn

CONMMAHbIX

onyxonen

Bcero 188 34,9t4,5 |71 200+46 63 93+19 |33 78+2,0 43

(37,8%) (33,5%) (17,6%) (22,9%)

MpumeyaHma: * anbbymnH <35 r/n — HeJOCTaTOYHOCTb NUTaHKS; NpeanbbymMuH <200 Mr/n — 6enKoBbI AedULMT; KpeaTVHNH
>100 MKMOJIb/N — CHVKEHVE MOYEYHO GpUILTPaLMK; MOYeBMHa >8,0 MMOJIb/N — HapyLUeHWe a30TUCTOro obMeHa / moveyHas
ancdyHkuwms; SD - cTaHAapTHOE OTKNOHEHMe.
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fornodun

0.42 0.41

MpepnbLbyMuH MéueBupa

0.55

KoppenAunoHHbIii aHann3s 6MoXMMNYECKNX MapKepoB Yy OHKO/TOTMYEeCKUX NaLeHToB
Correlation analysis of biochemical markers in cancer patients

onyxonen (cM. pUcyHoK). Pacuet KoadpdurLmeHToB Koppenaumm NpoBoAMICA C NCNONb30-

BaHMeM Kputepusa MNMupcoHa (r). CTaTMcTuyeckyto 3Ha4MMOoCTb OLleHUBaNM No ABYCTOPOH-

HeMy p-3HauYeHNIo, KPUTNYECKIMI ypoBeHb — p<0,05.
lNo pe3ynbTaTam aHanu3a ycTaHOBIIEHbI clieflyloLne 3akOHOMEPHOCTH:

= MakcrmasibHble MpsAMble KOPPENSILMOHHbIE CBA3M BbIIBEHbI MeXAY anbObyMUHOM ©
npeanbbymmHom (r=0,68; p<0,001), KpeaTMHNHOM 1 MoYeBMHOM (r=0,55; p<0,001), IL-6
n C-peakTnBHbIM 6enkom (r=0,53; p<0,001), a TakKe MeXAy MUOTIIOOUHOM 1 TPOMo-
HUHOM | (r=0,42; p<0,001).

" 3HayMMble 06paTHble KOPPENALMM yCTaHOBNEHb Mexay C-peaKTBHbIM 6eIKOM 1 anb-
6ymuHom (r=-0,45; p<0,001), IL-6 n anbbymuHom (r=-0,39; p<0,001), C-peakTUBHbIM
6enKoM 1 npeanbbymmHom (r=-0,39; p<0,001), MmornobnHom n anboymmHom (r=-0,36;
p<0,001).

[ns 60ONblUMHCTBA Nap KOppenupyembix MoKasaTesieil, OTMEeUYEHHbIX Bbllle, CTaTu-

CTUYeCKasa 3HaYMMOCTb MPEeBbIWAET YCTaHOBMEHHbIN nopor (p<0,001). MonyyeHHble pe-

3ynbTaThl CBUAETENbCTBYIOT O HaNNYMUN TECHbIX accoumalmin Mexxay BoCnanuTesibHbIMK,
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HYTPUTUBHbIMA KaTabonuuyeckumm MapKepamMmn y OHKONOrnyeckmnx naumeHToB. B vact-
HOCTW, Bblpa*XeHHble MOJIOKUTESNIbHbIE KOppPEeNnALnn mexay IL-6 n C-peaKTI/IBHbIM 6enkom,
a Takxxe mexay MMOTNOOMHOM 1 TPOMOHNHOM | OTpaXxaloT conpAXeHHOCTb nNpoueccos
BOCMaNEHNA 1 MbllLEYHOro KaTabonusma. B 1o e BpemA oTpuuaTesibHble KoppenAaunn
mMeXxay BocnanuntesibHbIMK MapKkepamMmin n 6enKOBbIMW MOKa3aTensMun YKa3blBaloT Ha pPOJib
CNCTEMHOIO BOCNaneHmA B pa3sntunmn H)/TpI/ITI/IBHOI7I HeAOCTAaTOYHOCTH.

Takum o6pa30M, BblABJIEHHAA CTPYKTYpa B3aMMOCBA3EN noareepxaaeT natoreHeTn-
YECKYH0 3HAaYMMOCTb KOMIJ1IEKCa BOCNAINTEJIbHbIX U OOMEHHbIX HapymeHvuh npwn 310Ka4ve-
CTBEHHbIX HOBOO6pa3OBaHI/IF|X, a TakKXe nogyepkKmnBaeT LI,EJ'IECOO6pa3HOCTb KOMIMAEeKCHOMN
na6opaTopH017| oueHKn anAa CTpaTM(I)MKauMM PUCKa n nHagnsmngyanmsaynn tepannny naH-
HOM KaTeropmn naumeHToB.

B 3AK/THOYEHUE

KomnnekcHoe uccnegoBsaHue 61MoMapKepoB CapKOMEHWUW Y OHKONOMMYeCckux nauu-
eHToB (N=188) Nokasano, YTo coYeTaHHOe onpepesieHne MUOrNOOUHA, NHTEPNEKNHA-6
(IL-6), TponoHuHa |, C-peakTBHOro 6enka, anbbymnHa, npeanbbyMrHa, KpeaTMHUHA 1
MOYEBWHbI NO3BOSNIAET 0OBEKTUBHO OLEHMBATL CTEMEHb MblLEYHOMO KaTabonmama, Bblpa-
YEeHHOCTb CUCTEMHOIO BOCMaNeHUsA 1 HYyTPUTUBHbIN CTaTyC NaLNeHTOB.

Haunbonee HebnaronpuATHble Npoduny BbiIABNEHbI Y NaLMEHTOB C arPeCccUBHbIMY OMNYy-
XONAMU NOMXKENYAOUYHON Xese3bl, NeyeHw, 1erkoro U pacnpocTpaHeHHbIM KONopeKTanb-
HbIM pakom, rae GUKCUMPOBaNMCb MakcMMasibHble YPOBHM BOCNaNUTeNbHbIX 1 KaTabonu-
yeckmx mapkepoB (IL-6, CPB, MMorno6uH, TponoHuH 1) Npy ogHOBPEMEHHOM CHUXKEHUN
6enKoBO-3HepreTNYeCKUX nokasatenei (anbbymuH, npeanb6ymuH). B 3TMx e rpynnax
yacToTa BbliBNEeHMA NabopaTopHbIX NPU3HAKOB CAPKONEHUUN 1 HYTPUTUBHOWN HeloCTaTou-
HOCTW 6bina HanbonbLlen.

KoppenaunoHHbI aHanu3 NogTeepan TECHYI0 B3aMOCBA3b MeXAy BOCManuTesbHbl-
MU 1 KaTabonmuecknmm npoueccamu: IL-6 nonoxutensHo koppenmposan ¢ CPB, muorno-
6UH — c TpONOHKHOM |, Torga Kak nokasatenu 6enkosoro obmeHa (anbobymuH, npeanboy-
MMWH) UMenn obpaTHble CBA3W C BOCMAAUTENbHBIMI U KaTabonmueckumm mapkepamm. 1o
YKa3blBaeT Ha eiNHbIV NaToreHeTUYeCKNIN Kackag, BKIUaoLWnii CUCTEMHOE BOoCManeHue,
[eCTPYKLMIO MbILLEYHOW TKaHW U CHUXKEHUE HYTPUTUBHOIO CTaTyca.

Takum obpasom, onpeaeneHne naHenn GoMapKepPoB NO3BOJIAET HE TONbKO BbIABAATD
CapPKOMEHUI0 Ha PaHHUX CTaAMAX, HO M MPOrHO3MPOBaTb ee BUAHKE Ha TeUEHME OHKOJIO-
rmyeckoro 3abonesaHus, 3gpPeKTUBHOCTb NPOTUBOOMYXONEBON Tepanum 1 06LLYI0 BbIKU-
BaemocCTb. [onyyeHHble fJaHHble NOATBEPXKAAIOT HEOOXOANMOCTb BHEAPEHUA KOMIMIEKC-
Horo nabopaTopHOro CKPMHKHIA CapKOMEHUN B PYTUHHYIO MPAKTUKY OHKONOMMYECKMX
yupexzaeHui gna cBoeBpeMeHHoN cTpaTndmrKaumm prucka n paspaboTky nepcoHanunsu-
[POBaHHbIX JlIeUebHO-NPOPMNAKTUYECKUX CTPATEMNIA.

l JINTEPATYPA/REFERENCES
Abe T, Loenneke J.P, Thiebaud RS., Loftin M., Ogawa M., Mitsukawa N. Ultrasound-derived thickness of muscle in older adults: age and sex
differences. Eur J Clin Nutr. 2018;72(10):1369-1374. doi: 10.1038/541430-018-0209-0

2. Cruz-Jentoft AJ,, Bahat G., Bauer J., Boirie Y., Bruyére O., Cederholm T, et al. Sarcopenia: revised European consensus on definition and diagnosis.
Age Ageing. 2019;48(1):16-31. doi: 10.1093/ageing/afy169

3. Fearon K, Strasser F.,, Anker S.D., Bosaeus ., Bruera E., Fainsinger R.L., et al. Definition and classification of cancer cachexia: an international
consensus. Lancet Oncol. 2011;12(5):489-495. doi: 10.1016/51470-2045(10)70218-7

«EBPa3snCKMI OHKONOTNYECKNA KypHan», 2025, Tom 13, N2 4 343

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



CKPUVHUHT capKoneHun Y OHKOJIOrMYyeCKnX nNaymMeHToB: MHTepnpeTayna 6|/|omapKepOB

4, Baracos V.E,, Martin L., Korc M., Guttridge D.C., Fearon K.C.H. Sarcopenia in oncology: review and update. Ann Oncol. 2018;29(Suppl 2):ii40-ii47.
doi: 10.1093/annonc/mdy228

5. Muscaritoli M., Anker S.D., Argilés J., Aversa Z., Bauer J.M., Biolo G., et al. Consensus definition of sarcopenia, cachexia and pre-cachexia: joint
document by several scientific societies. Clin Nutr. 2010;29(2):154-159. doi: 10.1016/j.clnu.2009.12.004

6.  Cruz-Jentoft AJ, Bahat G., Bauer J., Boirie Y., Bruyére O, Cederholm T, et al. Sarcopenia: revised European consensus on definition and diagnosis
(EWGSOP2). Age Ageing. 2019;48(1):16-31. doi: 10.1093/ageing/afy169

7. Dent E., Morley J.E.,, Cruz-Jentoft A.J., Arai H., Kritchevsky S.B., Guralnik J,, et al. International clinical practice guidelines for sarcopenia (ICFSR):
screening, diagnosis and management. J Nutr Health Aging. 2018;22(10):1148-1161. doi: 10.1007/512603-018-1139-9

8. Selivanova V.A,, Yakovlev N.V., Moroz V.V., Marchenkov Yu.V.,, Alekseev V.G. Changes in hormonal and metabolic parameters in patients in critical
condition. Anesthesiology and Reanimatology. 2012;(4):50-54. (in Russian)

9.  Kopchak M.V, Pererva O.L. Khomyak LV., Duvalko V.N., Shevkolenko G.N., Davydenko N.G. Kopchak K.V. Sarcopenia as a predictor of
postoperative complications in patients with subglottic adenocarcinoma. Surgery of Ukraine. 2018;(1):50-54. (in Ukrainian)

10. Matokovi¢ T. Pharmacoeconomic analysis of therapeutic options in cancer-induced cachexia. 2018.

11.  Gameeva V.E., Khoronenko E.V., Shemetova M.M. Nutritional deficiency and therapy of cancer patients: a modern view of the problem. Bulletin
of New Medical Technologies. 2020;27(3):184-191. doi: 10.24412/2075-4094-2020-3-184-191. (in Russian)

12. Katedkiewicz E., Milewska M., Panczyk M., Szostak-Wegierek D. The prevalence of sarcopenic obesity in postmenopausal women with a history of
breast cancer depending on adopted methodology: a case—control study. Nutrients. 2020;12(3):785. doi: 10.3390/nu12030785

13. Shakhanova S., Rakhimov N. Survival rate of patients with melanoma of the skin depending on the duration of pregnancy, stage of the disease
and termination of pregnancy. Eurasian J Oncol. 2024;12(2):23. doi: 10.34883/P1.2024.12.2.023

14. Rakhmatova M., Shakhanova S., Nazarova J., Azizova F,, Astanakulov D., Akramov G., Mirametova N. Brain tumor information retrieval system for
brain tumor diagnosis. Health Leadership and Quality of Life. 2024 Dec 30; [epub ahead of print]. doi: 10.56294/h12024.179

344 "Eurasian Journal of Oncology", 2025, volume 13, Ne 4

HA NEPBYI0 HA CJIEQYIOLLYHO HA NPEABIAYILYIO K COAEPXAHUIO




OpuirviHanbHble ccnefoBaHuA
Original Research

https://doi.org/10.34883/P1.2025.13.4.017 OO

baruposa LL.IDX, Cadaposa C.U., Abanea C.B., Kepumosa W, nbnanuesa H.I.,
Ixadaposa W.Y.

OHKonorunyeckas KnnHuka Asep6aingkaHCcKoro MenLMHCKOrO YHUBEPCUTETa,
baky, AzepbaiigkaH

[Monunbl WenKn MaTku n MetTopbl
X KOMINJIEKCHOTIO NnevyeHnA

KoH$NUKT nHTepecoB: He 3aAB/eH.

Bknap aBTOpOB: KOHLeNUWA 1 An3aliH nccnepoBaHus, cbop nutepatypbl — baruposa LI, Capaposa C.W.; cbop maTepuana —
A6guesa C.B., Kepumosa I/.; 06paboTka pe3ynbTaToB, pefakTupoBaHue TekcTa — barmposa LI, Tnbnanuesa H.I[; nogrotoBka
TekcTa K ny6nukaumm — Cadaposa C.U., Ixadaposa W.Y.

MNopaHa: 30.06.2025

MNpwuHaTa: 10.11.2025

KoHtakTbl: Shalala.bagirova78@mail.ru, ssafarova@amu.edu.az, abdiyevasevinc625@gmail.com, kerimovagunew@gmail.com,
nurasg1981@gmail.com, g-Dr.cafarova@gmail.com

Pesiome

BBeaeHue. DoHoBble Npouecchl cocTaBnAloT 80-85% natonorui Wwenkm maTku. K HuUm ot-
HOCATCA 3P03UN, NCEBAO3PO3UN, NENKONMAKMA 1 nonunbl. JuarHocTka u neyeHmne stmx
3aboneBaHWI LWIMPOKO MCMONb3YTCA B NPaKTUYECKOM 34 paBOOXPaHEHMMN.

Lienb. M3yyeHune pOHOBbLIX COCTOAHNI Y XKEHLLUH C NOMMAMU LENKM MATKM 1 OLIeHKa pe-
3yNbTaToOB KOMMJIEKCHOIo ANarHOCTUYECKOro Noaxofa B JleYeH JaHHOTO KOHTUHIEHTa.
Matepuanbi u meTogabl. MiccnefgoBaHne OCHOBaHO Ha pe3ynbTaTax HabntoaeHus 3a 87 na-
LUMEeHTKaMK, 06PaTVBLIVIMUCS B OTAENEHNE OHKOTMHEKOTOrMn OHKONOrMYECKOW KIIMHUKK
A3zepbaiigpkaHCKOro MeanUMHCKOTO YHUBEPCUTETA C PA3fIMYHON MMHEKOOMMYECKON na-
Tonoruven B nepmog ¢ 2015 no 2016 r. CpegHnin Bo3pacT coctasun 41,9+0,7 roga. Bcem
nauveHTKaM NpoBefeHo KiMHMKo-nabopaTtopHoe obcneaoBaHue, Y3M opraHoB manoro
Ta3a, KOJIbMOCKONKUA, LUTONTIOMMYECKOE NCCNef0BaHME MA3KOoB C WeKK MaTKK, 6akTepuo-
norunyeckoe 1 6akTepUOCKONMYECKOE UCCNIeJOBaHUA, @ TaKXKe MMCTONormyeckoe nccneao-
BaHWe yAaneHHoro matepuvana.

PesynbraTtbl n 06cyxpaeHue. [lonyyeHHble faHHble NoKa3aau, YTOo NOAUMbI WeNKN mMaT-
KN He TOMIbKO BbICTYMalOT Kak Ao6poKauecTBeHHble 06pa30oBaHMsA, HO 1 YacTo SIBSOTCA
VHAMKATOPaMU PasfiMyHbIX BUAOB GOHOBbIX M3MEHEHWI SNUTENNA WENKN MaTKK. YacTo-
Ta BbIABMEHMA JUCNIACTMYECKMX U3MEHEHWIA BapbMpOBasia B 3aBUCUMOCTY OT BblPaKeH-
HOCTU KONbMOCKOMMNYECKMX MPU3HAKOB 1 Pe3y/bTaToB LIMTONOrMYECKUX UCCNefoBaHWUn.
Mocne yganeHnsa nonvmnos B nocneonepaymoHHoM nepuoge y 91,9% nauneHTok Habnto-
[anocb Bbi3AOPOBeHNE 6€3 KaKMX-TMO0o oCIoXHeHU. Tonbko y 8,1% nmenn mecTo He-
3HauuTesIbHble Cepo3Hble NN CePO3HO-TeMopparmyeckme BbigenieHnsa, KoTopble caMmo-
CTOATENbHO pa3peLlanimcb B TeyeHne 5-7 aHeli. NoBTOpPHbIE rTMHEKOIOrMYECKEe OCMOTPbI
npoBoAMNNCb Yepes 3, 6 u 12 mecsaueBs. Peuuans nonnnoobpasoBaHnsa Habnoaancs Tonb-
KO Y 4,6% MaLUeHTOK, YTo 6bINO CBA3AHO C HEMOMHBIM YAaJIEHMEM MOIMA U COXPaHSA-
IownuMnca GoHOBbIMU N AUCINACTUYECKUMU U3MEHEHUAMM 3NuUTenus. B 3Tux cnyyasx
NPOBOAMANCE MOBTOPHbIE KONbMOCKOMMYECKME 1 LIMTONOMMYEeCKMe ucciefoBaHmsa, npu
Heo6XoANMOCTY — PacLUMPEHHas BMoncKsa UK BbickabnnmBaHne SHAOLEPBLMKCA.
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Monunbl WenKkn MaTKn 1 MeToAbl X KOMMNEKCHOTO fleyeHns

3aknioyeHne. Pe3yanaTb| nccnefoBaHNA NoKasann, YToO KOMMNEKCHbIM AMarHoCTuYe-
CKNN Noaxop K BbIABAIEHWIO MOMUMOB LWENKN MaTKN n n3yvyeHme nx MOpd)OJ'IOI'I/ILIeCKVIX
XapaKTeEPUCTUK — COYETAaHHOE npoBeaeHne KJ'IVIHVIKO-J'Ia60paTOprIX 06CJ'Ie,D,OBaHI/IVI,
KONbMOCKONWUM, UMTONIOrMYECKOro 1N FTMCTONOMMYeCKOro nccneoBaHnn — obecneumBatoT
BbICOKYIO AMarHOCTUn4yeCKy I/IHd)OpMaTVIBHOCTb. lncTonornyeckoe nccnegoBaHne Heob-
Xo4MMO NPOBOANTb BCEM XKEHLLMHAM C nosinnamu LIEeNKN MaTKW.
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Abstract

Introduction. Background processes account for 80-85% of cervical pathologies. These
include erosions, pseudo-erosions, leukoplakia and polyps. Diagnosis and treatment of
these diseases are widely used in practical healthcare.

Purpose. Examine background conditions in women with cervical polyps and to evaluate
the results of a comprehensive diagnostic approach to the treatment of this group.
Materials and methods. The study is based on the results of observation of 87 patients
who applied to the oncogynecology department of the Oncology Clinic of the Azerbaijan
Medical University with various gynecological pathologies in the period from 2015 to
2016.The average age was 41.9+0.7 years. All patients underwent clinical and laboratory
examination, ultrasound of the pelvic organs, colposcopy, cytological examination of
smears from the cervix, bacteriological and bacterioscopic studies, as well as histological
examination of the removed material. The aim of the study was to examine background
conditions in women with cervical polyps and to evaluate the results of a comprehensive
diagnostic approach to treating this group.

Results and discussion. The data obtained showed that cervical polyps are not only
benign formations, but are also often indicators of various types of background changes
in the cervical epithelium. The frequency of detection of dysplastic changes varied
depending on the severity of colposcopic signs and the results of cytological studies.
After removal of polyps in the postoperative period, 91.9% of patients recovered without
any complications. Only 8.1% had minor serous or serous-hemorrhagic discharge,
which resolved on its own within 5-7 days. Repeated gynecological examinations
were performed after 3, 6 and 12 months. Relapse of polyp formation was observed
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only in 4.6% of patients, which was associated with incomplete removal of the polyp
or persistent background and dysplastic changes in the epithelium. In these cases,
repeated colposcopic and cytological examinations were performed, if necessary -
extended biopsy or curettage of the endocervix.

Conclusion. The results of the study showed that a comprehensive diagnostic approach
to identifying cervical polyps and studying their morphological characteristics -
a combination of clinical and laboratory examinations, colposcopy, cytological and
histological studies - provides high diagnostic information content. Histological
examination should be performed on all women with cervical polyps.

Keywords: cervix, polyp, colposcopy, cytology

B BBEJEHWE

DHAoUepBUKabHble MOMUMbI SBMAIOTCA Hanbosiee PacnpoOCTPAHEHHbIMU Heorsa-
CTUYECKUMI HOBOODOPA30BaHMAMW LWENKN MaTKK. VX aTmonorus HesacHa [1]. Xota uep-
BMKaJIbHblEe MOMUMbI, KaK MpPaBuio, AO06POKaueCTBEHHbIE, 3/T0KaYeCTBEHHas TpaHChop-
Mauma MOXKeT npoucxoauTb ¢ yactoTor 1000:1. 3noKayecTBeHHbIe OMyXONn Yalle BCero
HabniopalTCA Y XKEHLWUH, HaXoAALMXCA B NepuMeHonay3e 1 noctmeHonayse [2]. B ceaAzu
C 3TIM BO3MOXHOCTb 3/T0Ka4yeCTBEHHOCTM C/lefyeT yunuTblBaTb MPY CMMNTOMATUYECKNX
LepBUKanbHbIX MONAUMNaxX B 3TON Bo3pacTHow rpynne [3]. [NI0CKOKNETOUHbIN pakK u, pexe,
afleHOKapLMHOMa, Kak MpaBuio, Pa3BMBalOTCA U3 OCHOBAHWA LiepPBMKaNbHbIX MOUMNOB
[4]. Mpw 3TOM LiepBrKabHble MOAUMbI, KOTOPbIE PELNAVBUPYIOT NOCSe yaaneHnsa, MoryT
ObITb AMArHOCTMPOBAHbI Kak MIoJIepoBa ageHocapkoma [5].

MNMopobHble 06pa3oBaHMA Yalle BCEro HaboaaloTca Y XeHLWUH cTaple 50 neT n nve-
0T YacToTy 2-5% B penpoayKTMBHOM Bo3pacTe [6]. XOTA MexaHM3Mbl pa3BMTNA NOAMMNOB
LWEeNKM MATKM, KOTOpble Yallie BCEFO BO3HUKAIOT U3 SHAOLIEPBMKANIbBHOrO KaHana, OKOH-
YyaTeNbHO He YCTaHOBJEHbI, MECTHbIE PeaKLMW, BbI3BaHHbIE XPOHNYECKNM BOCMNaNieHNeM
WSV TOPMOHAMbHBIM Pa3fpaxkeHnem, 06CTPyKLMeN LiepBUKASIbHBIX XKeJle3 U reHeTUYeCKU-
M1 GaKTopamm, CUUTALOTCA 3HAUUMbIMK [1, 7, 8].

MepBUYHbIE 3/10KaUeCTBEHHbIE HOBOOOPA30BaHUA B MOMMUMAX LUENKN MATKU BCTpe-
YalTCA KpalHe pedKo 1 0ObIYHO NPOTeKaT 6eccuMnToMHO [7, 9, 10]. MeHcTpyanbHble,
MoCTKOMTaJIbHble WAN MOCTMEHOMay3alibHble KPOBOTEUEHMA ABNATCA Hamboree pac-
NPOCTPAHEHHbIMX CUMMATOMAMWN CUMMTOMATUYECKMX MOAUMNOB Wenku matkn [1, 71. MNo-
CKOJIbKY MaTofornyeckme U3MeHeHns, obHapyXeHHble B MONMMax Wenkn MaTku, 4acto
MMEIOT SHAOMETPUASIbHOE NPONCXOXAEHNE, a8 BEPOATHOCTb NEPBUYHON 3/I0KAaUYEeCTBEH-
HOCTW HM3KasA, A0 CMX NOP HET €AMHOIO MHEHUA O KNMHUYECKOM NIeYEHNI NOSINMOB LUENR-
Kn maTkm [11].

lMomumo uccnefoBaHum, peKOMeHAYOLW X YAaneHne Nnomnos Wenkn MaTKu TONbKO B
CJlyyae Hanmuma CMMMTOMOB, CYLLIECTBYIOT TaKkxKe Nyonukauum, npegnaraoLive noamnakK-
TOMMIO MPU LiePBUKASIbHBIX NOJINMNAX He3aBMCKMMO OT cumnTomaTukm [10, 12, 13].

B Hawwem nccnegoBaHy Mbl CTPEMUNNCH BHECTM BKaZ B IMTepaTypy No ANarHOCTMKeE,
HabnoaeHMIo 1 NeYEHMIO MOSNMOB LWENKN MaTKK, N3y4YMB BCE LiepBUKaJIbHbIE MOIUMIKTO-
MWW, BbIMOJIHEHHbIE B HaLLEN KITNMHUKE.
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W LIE/Ib NCCNEJOBAHUA
M3yyeHre GOHOBbBIX COCTOAHWI Y »KEHLUMH C NOAUMAMU LUENKN MaTKM 1 OLeHKa pe-
3yNbTaTOB KOMMEKCHOIO AMarHoCTUUYECKOro Noaxoaa B IeYeHUN JaHHOTO KOHTUHIeHTa.

B MATEPWAJIbI U METO/bI

WccnepoBaHre ocHOBaHO Ha pe3ysbTaTax HabnogeHus 3a 87 naumeHTKamu, obpaTtme-
LWIMMMWCA B OTAENeHe OHKOormHekonornuy OHKoNnornyeckol KnuHnkn AsepbaligkaHckoro
MeAMLMNHCKOrO YHMBEepCUTeTa C PasfIMyHON M’MHEKONOrMyecKkor natonorven B nepuog c
2015 no 2016 1. Bo3pact 06cnefoBaHHbIX XEHLWH Haxoaunca B HTepBane ot 20 go 50 ner,
cpenHmin Bo3pacT coctaBun 41,9+0,7 roga. Cpeaun ob6cneqoBaHHbIX MOPOACKAMM KUTENb-
HUUamn 66111 42 (48,3%) NALMEHTKM, XKUTENbHMLAMM Cena 1 paloHoB — 45 (51,7%).

Bcem nauueHTKam NpoBeaeHo KMHUKO-NabopaTopHoe obcnenoBaHue, Y3 opraHos
Manoro Tasa, KOJIbMOCKOMNUA, LMTONOrMYecKoe MccieqoBaHe Ma3KkoB C LIEeNKM MaTKy,
b6aKkTepuonornyeckoe U GaKTEPMOCKOMMYECKOe UCCeloBaHNA, a TakXe rmcronormye-
CKOe uccnegoBaHMe yganeHHoro matepuana.

Mpn NpoCcToNn KONbMOCKONUM OLEHUBANN XapaKTep U KONMYeCTBO BblAeneHunn, uBeT
1 penbed cnmsncToli 06010UKKM, HAPYKHOFO 3eBa MATKM, FPaHNLIbl MHOFOCIOMHOIO Mio-
ckoro anutenua (MIMN3) n unnuugpuueckoro anutenus (L13). PaclunpeHHaa konbnockonus
BKJ/IIOYasia OCMOTP C/IN3UCTON 0BONOUKH LMK MaTKU 1 BRaranuia nocne onoaHnTeNb-
HoW 06paboTKM 3% YKCYCHOW KNCNOTOW 1 pacTBopom Jliorona. Pesynbtatbl nccnegoBaHus
oueHusanu no J1.U. Bacunesckoi n MexayHapoaHol Knaccupukauum Konbnockonuye-
cKnx TepMmnHoB (1990). LiTonornuecknii aHanm3 NpoBOANIM METOAOM OKPacKu rema-
TOKCWJIH-303UHOM, OLIEHKY pe3ynbTaToB NpoBoauny no knaccudurkaumm ManaHmkonay
(Pap-smear). lMcTonornyeckyto KapTUHy onucbiBanu no knaccudmukaumm U.A. Akosneson
unun K0.B. bexmaHa. OCHOBHAA CNOXHOCTb KNnaccuduKaLmm COCTOSHMA LWENKM MaTKn — ee
pybpurKauuma, To eCTb OTHECEHUE K OnpefeNneHHON rpyrne no COOTBETCTBYIOLLEN TaKTUKe.
MonyueHHble pe3ynbTaTbl aHaNM3MPOBANNCh C MOMOLLbIO MporpamMmbl Statistica 6.0.

B PE3YJNIbTATbl U OBCYXOAEHNE

AHanus »*anob 87 naLneHToK C NoNNNaMu LENKN MaTKKN NoKasa, YTo B O0JbLINHCTBE
C/lyyaeB KNUHUYECKUE MPU3HAKU MUHMManNbHbI U HecrneundunyHbl. Tak, Tonbko 23,0%
NauWeHTOK NpeabsaBnAnm Xanobbl Ha CM3UCTbIE UK Cepo3Hble BblaeneHuns, a 20,7% —
Ha KOHTAKTHble KPOBOTEUEHMA MOC/e MOSIOBOro akta uinm B Hecneunduryeckoe Bpems.
Y 14,9% oTmeyanucb TAHyLWKMe 60K BHU3Y KUBOTA. Y 41,4% NauMeHTOK KAMHMUYECKNX
CUMNTOMOB He 3apUKCMPOBAHO, a NONWMbI GbifIv 0OHAPYXKeHbI cilyyaliHO Npy Npodunak-
TUYECKOM M'MHEKONIOrMYeCckoM OCMOTpE.

Mpu ruHeKonornyeckom OCMOTPe B LiepBUKaNbHOM KaHane oOHapyXnBanocb TEMHO-
pO30BOe rnagKoe Wn cnerka ysnoatoe obpa3oBaHue, COeUHEHHOE C LiepBrKanbHbIM
KaHa/ioM OT OCHOBaHMWA TOHKOWM HUTbIO. B HEeKOTOpbIX Criyyasdax nonvn nmen guamertp go
1 cM 1 BbICTYnan yepes HapyHoOe OTBepCTME MaTKN.

Mpw KonbnockonmMyeckomM nccneaoBaHnm 6onee TOYHO OLIEHUBANOCH COCTOAHNE LWei-
KW MaTKK, n3ydyanucb GOHOBblE N3MEeHeHNA 1 Npu3Haku ancnnasun. Y 32,2% naumeHToK
CNM3KCTas 060J10UKa LWEVKM MaTKX NPKY NPOCTOI KONbNOCKONUY MeNa HOPManbHbI BUS,
ay 67,8% pernctpupoBanucb KOnbnocKoNmMyeckne n3MeHeHnA pasfinyHon CTEMeHN Bbl-
paXeHHOCTY (nerKonnakmsa, MO3anyHOCTb, MYHKTaUUA, aTUNmMYHasa cocyanctas ceTb U T. 4.).
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Mpun paclwmpeHHo KONbNOCKOMUN peakLuma SNUTENNA Ha YKCYCHYIO KACNOTY U pac-
TBOp Jllorona 6bina HopmanbHoW y 58,6% nauueHTOK, aTMNUYHasA 30Ha Habnoganach y
29,9%. B 3T1x cnyyaax TpeboBanocb AONOAHUTENIbHOE LIUTONOMMYecKoe 1 rmcTonormye-
CKOe 1ccriefjoBaHue.

lNo pe3ynbTaTam LMTONOMMYECKOro nccnegoBaHuna (Masok no MNanaHrkonay) 6binu Bbl-
ABJIEHbI HOPMasibHble pe3synbTathl Y 71,3% 13 87 naumMeHToK, Nerkue gucnnactnyeckue ns-
meHeHuA (ASC-US, LSIL) - y 18,3%, 6onee cepbesHble nameHenus (HSIL) -y 10,4%.

CornacHo gaHHbIM FMCTONIOrMYECKOrO aHanm3a, 60nbWNHCTBO Nonmnos (62,1%) npea-
CTaBnsANN co60 NPOCTble SHAOLEPBMKASIbHbIE NONINMbI C GUOPO3HO-KENE3UCTBIM CTPOE-
Huem. Y 26,4% nonunos BbiABeHbl $OHOBbIE N3MEHEHMA SHAOLIEPBUKCA (3p03us, Nenko-
nnakusa), ay 11,5% — gucnnactnyeckmne n3meHeHums.

MonyuyeHHble faHHbIe NOKa3anu, YTO NOJIUMbI WK MaTKN He TONIbKO BbICTYMNAIoT Kak
L[06poKayecTBEHHblE 06pa3oBaHKA, HO M YacTo ABAATCA MHAMKATOPaMM PasfinyHbIX
B1AOB GOHOBBIX M3MEHEHU SNMUTENNA WENKM MaTKW, a TakXKe NpeaBecTHMKamn bonee
cepbe3Hou natonornun. YactoTa BbiABAIEHMA ANCNIACTUYECKUX 3MEHEHWI BapbupoBana
B 3aBMICMMOCTY OT BblPa)eHHOCTW KONIbNOCKONNYECKNX MPU3HAKOB 1 Pe3ynbTaToB LUTo-
JNIOrMYEeCcKnNX nccnegoBaHun.

YpaneHve NonnnoB WeNKN MaTK1u B OCHOBHOM MPOBOAMIIOCh ambynaTopHo. Vcnonb-
30BasICA MeTop NeTNeBOro NcceveHra Noamna ¢ nocsieayioLen snekTpokoarynauyuen. Mo-
Cne onepaunmy OCHOBaHMe Monuna oTNPaBAANOCh Ha TMCTONOrMYeckoe nccnegoBaHume.

B nocneonepauvoHHom nepuoge y 91,9% nauneHTok Habnodanoch Bbi34OpPOBeHNe
6e3 Kaknx-nnbo ocnoxHeHni. Tonbko y 8,1% MMenn MecTo He3HauuTenbHble CePO3Hble
WAN Cepo3HO-remopparmyeckne BblgeneHna, KOTopble CaMOCTOATENIbHO pa3peLlannch
B TeueHue 5-7 gHen. [OBTOpPHbIe rMHEKONOrnyeckne oCcMoTpbl NPOBOAUINCH Yepes 3,
6 1 12 mecAues. Peungme nonnnoobpasoBaHnA Habnopanca Tonbko y 4,6% nauneHToK,
uTO ObINO CBA3AHO C HEMOMHbIM YAaNeHeM NOAUMNa UK CoXpaHALWUMNCA GOHOBbIMA 1
ANCNAACTUYECKMMM N3MEHEHUAMM anuTenna. B aTux cnyyaax npoBoanancb NOBTOPHbIE
KOSIbNOCKOMNYECKNe N LUTONOrMYecKne NccneoBaHus, Npu HeobxoammocT — paclum-
peHHas 6rnoncus nnu BoiCkabnueaHme SHAOLEPBUKCA.

JleyeHrie NONNNOB LWENKM MaTKM BO MHOTOM 3aBUCUT OT UX KIIMHMYECKUX XapaKTepu-
CTUK. HepaBHMe nccnegoBaHUA NOQYEPKMBAIOT BaXXHOCTb NMpoBeAeHMA NMOANNSKTOMUN
L1 BCEX CNy4YaliHO 0OHapY»KeHHbIX MOINMOB LWENKN MaTKK1, MOCKONbKY rMCTONaTonoru-
yeckan oLleHKa HeobxoaMMa A1 OKOHYATENbHOM ANArHOCTUKM KaXaoro nopakeHua [14].
MNMopo6Hble BbIBOAbI ObINM NOMYYEHbI 1 B HaLLeM UCCe[0BaHUN, YTO ABNAETCA NPOrHOCTU-
yecku 6onee 6e30nacHbIM C y4eToM GOHOBbLIX COCTOAHNIA.

CornacHo pekoMeHAaLuWAM, Nocne yaaneHus nosvna oCHoBaHWe MOXKeT 6bITb Npu-
XOKEHO 1nu obpaboTaHO HUTpATOM cepebpa ANA NpefoTBpPalLeHUs KPOBOTEUEHUS U
CHWKEHMA pYCKa peLuanea. JNeKTpoXnpyprusa unm nasepHasa abnaumsa MoryT ncnosnb3o-
BaTbCA AN1A JleueHuA, eC/ii OCHOBaHMe O4eHb Winpokoe. Bce ynaneHHble nonunol cnegyet
HanpaBUTb Ha FMCTONOrMYECKOe UCCNefoBaHVe ONA UCKIOYEHMA 3/10KaYeCTBEHHOCTM
[15]. B Hawe paboTe 1Ccnosb30Banochb NeTneBoe yaaneHne, YTo o6bIYHO NprMeHsaeTcA
ONA NONMMNOB C TOHKUMU HOXKKaMU. Tem He MeHee Hanmuune peunamnBoB, XoTa 1 HeboNb-
woro npoueHTa (4,6%), TpebyeT Gonee TWaTENbHOrO AMArHOCTUYECKOro 1 neyebHoro
noaxopa.

Cuntaetca, 4To y NUU C peuManBUPYIOWMMA NOAUMAMU WAW Y XKEHLWMWH B NOCTMe-
Homay3e Heo6xoAMMO MPOBeECTV AanbHelwee obCnefoBaHMe LiepBUKaNbHOrO KaHana
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N NOJIOCTN MaTKM C MOMOLLbIO TMCTEPOCKONUK, YTOObI NCKNIOUNTD NtoOble NAaTONOrMM 3H-
[OMeTpUA, TaKMe Kak NoAuMbl UK 3510KayeCcTBEHHble HOBOOOpa3oBaHuA. 1o 25% nauu-
€HTOK C LiepBrKanbHbIMK NOAMMNAMM NMEIOT CONYTCTBYIOLWMe nonunbl sHgomeTpus. Liep-
BUKasbHble nonunbl NpUcyTcTBYIOT Yy 10,9% XeHLWMH B nocTMeHonayse u'y 7,8% »eHLWwuH
B NpemeHonay3e ¢ noboli natonornen sHAOMETPUS, T. €., KaK yXe 0TMeuanoch Bbille, AB-
NATCA AOCTAaTOYHO YaCTOM HAaXOAKOW B 3TOM BO3pacTHOW rpynne [2, 16].

HekoTopble 13 paHee ynomaHyTbIX MOAXOAOB ABAAIOTCA CIEeNbIMI NpoLedypamu, 4To
OrpaHNYMBaET UX CNOCOBHOCTb TOUHO ONPEeLENATb MPONCXOXKAEHUE, KONNYECTBO, MECTO-
nonoeHue Unx pasmep Nonunos. B pesynbrate octaTouHble pparmeHTbl Noauna MoryT
OCTaBaTbCA B LiePBMKASIbHOM KaHane, UTo MOXeT NPUBeCTU K peLnanBy, ecimn Nx He yaa-
NNTb BOSHKHBIM 06PA30M.

OpHako 1 B OTHOLWEHUW ANArHOCTUKN MHOIO HEOAHO3HaUYHbIX MOMEHTOB. TakK, Hau-
6onee YacTo NpUMeHAEeMbI METOA — 3TO TPaHCBarMHanbHOe YNbTPa3BYKOBOE UCCNEeno-
BaHMe Npu cnyyaliHoOM O6Hapy»KeHUn BO Bpems OCMOTpa B 3epKane. [1pu Bu3yanusaumu
B OTTEHKaX CEPOro NOAuMbl MOTyT BbIrAAETb Kak MMNepP3XOoreHHbIMU, Tak U M’MNO3XOoreH-
HbIMK. O6bIYHO OHU BBLIFNAZAT CAErka rmnepaxoreHHbIMK MO CPABHEHNIO C HOPMAsbHOWM
CNN3MCTON 060NOUKON U MOTYT NPOABAATL MOABUXKHOCTbL BO BpeMA ANHAMMNYECKON BU3Y-
anmMsaunn B OTBET Ha AaBneHne gatumka [16].

HecmoTpsa Ha Hannume pasnnyHbIX ANAarHOCTMYECKUX METOA0B, MHOTUE KIVUHULNCTDI
HacTanBaloT, UTO OKOHYaTesIbHasA AMarHOCTKa NONMOB LWeKK MaTKu TpebyeT rmctono-
rmyeckoro nccnenoBaHma. Nostomy pekoMeHayeTca KOMMIEKCHbIN Noaxoa ANA UCKIo-
YeHUA COMyTCTBYIOLWMX NATONOMMI, BKAOYAA TPOMHOW Ma3oK Wau BarvHasibHO-LepBu-
KaNbHO-3HAouepBMKanbHbIN (BLID) masok, TpaHcBarmHanbHoe Y3, KoTopoe oueHnBaeT
conyTCTBYIOLME NATONOrMN SHAOMETPUA. pK HanMunMn nNokasaHui Bpay JOMKEH Bbl-
nosiHUTL 3abop aHgomeTpumA [10, 17]. BoiABAeHME NOAUMOB LWEWKN MaTKK B Nepu- uim
nocTMeHomnay3asbHOM BO3pacTe, y CUMNTOMATMYECKUX AN 6eCCMMNTOMHbIX NaLueHToK
TpebyeT TWaTeNbHOro rmcTepoCKonMyeckoro obcnefoBaHus, a NOAUMNIKTOMUA ABAAETCA
obazaTtenbHol. Takxke pekoMeHAyeTcA BbiCKabnvBaHWe 3HOOMETPUA ANA UCKIIOYeHUs
CyOKNMHMYECKOW rnepnnasnm SHOMeTpUA unm paka [17].

Zhang L, n coasT. (2024) n3yvyanu yganeHue noannoB C NOMOLLbIO TEXHUKU BarnHO-
cKonun y 6epeMeHHbIX KEHLUUH U NPULLIX K BbIBOAY, UTO BbIMOJIHEHNE LiepBUKaNbHOM
NOMUMN3KTOMUM C MOMOLLbIO BarMHOCKONUN 6e3 aHecTe3un ABAAETCA OCYLeCTBUMbIM U
ONTUMaJIbHbIM cnocobom BefieHMA 3Tol rpynnbl [18]. OgHako B Hallel paboTe Mbl akLeH-
TUPOBaNAV BHYMaHME Ha »KeHLMHaxX nepumeHonay3anbHOro Bo3pacTa (cpegHui Bo3pacT
41,940,7 roga), Korga OCHOBHOW yrop AeNlaeTcA He Ha cCoXpaHeHUn 6epemMeHHOCTU U MU-
HUMasNIbHOM Bpege AnA NSI0Aa, a Ha CBOEBPEMEHHON ANArHoCTNKe GOHOBbLIX COCTOAHMIA.

Haunbonee 65113Koi K Halemy nccnefoBaHuio ansaeTca pabota Pegu B. u coasT. (2020),
KOTOpble NOCTaBUM LieNblo onpeaennTb YacToTy NpeapakoBbIX U 3/1I0KaYeCTBEHHbIX NO-
paXkeHWI B LepBUKaNbHbIX MONMNax, YToObl N3yunTb, HYXHO N1 YAANATb LiepBUKasbHble
nonunbl B N1aHOBOM MOPAAKeE, a TakXKe OLEeHUTb X CBA3b C LUTONOTMEN LiepBUKanbHbIX
Ma3KOB N NaToONOrMAMM SHAOMETPUA. ABTOPbI MPULLAX K BbIBOAY, YTO, MOCKOMbKY npes-
paKoBble 1 310KaYeCTBEHHbIe MOPaXKeHNA B pe3ynbTaTaxX rMMcTonaTonornnm SHAOMeTpUs B
nx nccnegosaHun coctasunm 1,33 n 0,66% COOTBETCTBEHHO, a TakKe Oblna ycTaHOB/IEHa
CTaTUCTUYECKN 3HAUMMASA CBA3b MeXAY MeHoMnay3asbHbIM CTaTyCOM NaLUeHTKN N LIUTONO-
rmen LepBuUKanbHOro Ma3ka, HeobXxoMMO HaCTOATENIbHO PeKOMeHoBaTb yaaNeHre Bcex
LepBUKanbHbIX NONMOB C NOC/IEeAYIOWNM rMCTONOrMYECKM nccnegosaHmnem [19].
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B 3AK/TKOYEHNE

Pe3ynbTaTbl nccnenoBaHNUA NOKasanu, YTO KOMMEKCHbIN ANarHOCTUYECKUA NoaXod K
BbISIBNIEHWNIO MOJSIMMOB LUENKN MAaTKU U N3YyYeHUe NX MOPHONOrnyYecKnX XapakTepucTuk —
CoYeTaHHOe NpoBefieHne KMHUKO-M1abopaTopHbIX 06C1efoBaHNI, KONbMNOCKOMNWUY, LATO-
NOFMYECKOro U MCcToNorMyeckoro NCCefoBaHnin — obecneunBaloT BbICOKYIO AuarHoCTnye-
CKyt0 MHGOPMATUBHOCTb. BOMBLIMHCTBO NONMNOB BO3HMKAKOT NPY YCNI0BUN GOHOBBIX MPO-
LieccoB 1 YacTo COMPOBOXAAKTCA ANCMNACTUYECKUMMN N3MEHEHUAMY LLIENKN MaTKU. [o3To-
My FUCTONIOrMYeCcKoe NCciiejoBaHre He06X0AMMO NPOBOAUTL BCEM XEHLLMHAM C Nonrnamu
Wenkn MaTkn. Kpome Toro, cneflyeT BblOMpaTb MHAWBUAYANbHbIA NeyebHO-TakTUYeCKni
noaxof B 3aBUCUMOCTU OT MOPdOSIOrMyeckom CTPYKTypbl MONMNA, ero NoKannsauuy, Bos-
pacTa nauueHTKu 1 conyTcTaytolein natonornuu. OCHOBHbIM METOZOM NeyeHns ABNATCA
XMpYpruyeckre unm Tepmoxmpyprmyeckme metoabl. Mpu sTom cnegyet NnpoBoanTb AOMOJ-
HUTeNbHble NleyebHble MEPONPUATUA C YyYETOM HabnoJaeMblX B NMOMOBbIX OpraHax Bocna-
NUTENbHBIX MPOLLECCOB U1 BbIBNEHHbIX MHOEKLMOHHbIX pakTopoB. bnarogaps Takomy noa-
XOfly BO3MOXKHbI PaHHAA ANarHOCTUKa, NPaBUIbHOE leYeHne U NpodunaKkTMKa peLunimBsos.
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Pesiome

BBepeHue. Pak monoyHoi xene3sbl (PMXK) npefcraBnaeT cob60i 3HAUUTENbHYIO NPUYKHY
CMepPTHOCTM OT OHKOJOFMYeCKMX 3aboneBaHnin Cpefn XeHLWMH no scemy mupy. Onyxone-
nHobunbTpupyowre numoounTsl BbINN NPOAEMOHCTPUPOBAHBI Kak MPOrHOCTUYECKNIA 1
npepAckasaTeNibHbIi MapKep OTKNMKA Ha NeyeHne y NauMeHToB C TPOMHbIM HeraTuBHbIM
pakom MosiouHon xenesbl 1 HER2-nonoxmTenbHbIM pakoM MOIOUYHOWM Xxenesbl. B MHoro-
UMCNIEHHBIX HEOAAbIOBAHTHbIX KIMHUYECKUX ncnbitaHnax OUJ1 6binn npeHtudurymnposa-
Hbl KaK MpeAnKTOP NMOSTHOrO MaTONOMMYeCKOro oTBeTa Nocsie XMMmnoTepanuu.

Llenb. M3yuntb B3anmocBA3b mexay ctatycammn u nHounbtpaumen numoountos CD4 un
MONEKYNAPHO-610NOrMUECKUMI NOATUNAMUN OMYXOMN PaKa MOSIOYHON Kene3bl U NpoaHa-
NN3NPOBaTb BMAHME MMMYHHOTO MUKPOOKPY>KEHMWA OMyX0JIN 1 €ro CBA3b C KNNHNYECKN-
MW NCXOAAMM.

Matepuanbi n meTopgpbl. iccnefoBaHre NpoBoAMNIOCh € yyacTrem 102 naymeHTOK C auna-
FHO30M «pak MOMTOYHOW ene3bl», KOTOPble HAXOAMINCh Ha AWUCNaHCePHOM yyeTe 1 Npo-
Xoamnu neuyeHune B TalKeHTCKOM ropofckomM dunuane Pecny6amkaHCKOro cneuuanunsm-
POBAHHOTO HayUYHO-MPAKTUUYECKOro MeMLMHCKOrO LieHTpa OHKONOTMN 1 Pagnonorny B
nepuog c 2018 no 2021 r. MaureHTbl 6bLIM Pa3geneHbl HA 2 MPOrHOCTMYECKNe FPynmbl
Ha OCHOBAHUM KNMHMNYECKX NCXOAOB. Mpynna | xapakTepurayeTca He6NaronpuUATHbIM UC-
XO[AO0M, BKJTIOUaIOLLUM Pa3BUTUE METACTa30B, PeLANBOB 1 CMepPTENIbHbIX CXOMO0B B Teve-
Hue 5 neTt nocne neyeHus. B a1y rpynny Bownu 57 nayneHToB, 4to coctasndAeT 55,9% ot
obuien BblIbopku. Mpynna |l BKNoYaeT nayneHToB ¢ 611aronpuATHBIM UCXOA0M, KOTOpble
[eMOHCTPMPOBanm OTCYTCTBME METacTa3oB, PeLanNBOB 1 CMepTeSbHbIX MCXOA0B B Teve-
Hue 5 neTt nocne nevenus. B a1y rpynny Bownu 45 nayneHToB, Yto coctasndAeT 44,1% ot
obLeli BbIGOPKN.

PesynbraTbl. Halwm pe3ynbraThl NOATBEPXKAALOT, UTO MMMYHHbIV NPOQWb OMYXONK, BKITIO-
YaloLWUA CcTaTycbl 1 TUNbl HGUAbTPaunn CD4-numdounTamm, MOXKET CIYXUTb BaXKHbIM
MapKepoM 1A NPOrHO3MPOBaHNA UCXOLOB 3aboneBaHNA. AKTUBHDBIM UMMYHHbI OTBET,
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XapakTepr3yemblil MONOKNUTENbHbIMK CcTaTycamu 1 uHdunsTpaumen CDA-numdorumTtamm,
accouunmpyeTca ¢ 6naronpUATHLIM UCXOLOM, TOrAa Kak HNU3KWIA YPOBEHb MONOXUTENbHbIX
CTaTycoB u uHPmUnbTpauun CD4-numbountamm — c HebnaronpUATHLIM UCXOAOM.
BbiBoAbl. Pe3ynbTaTbhl OTKPbIBAIOT HOBblE NEPCNEKTUBBI ANA AaNbHENLUNX NCCNef0BaHNN
B 06NacT OHKONMOrUU M MOTYT MOMOYb YNYYLIWUTb Pe3ynbTaThl SleueHnA NaLMeHToB Co
3/10KayeCTBEHHbIMM HOBOOOPa3OBaHMAMN.
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Abstract

Introduction. Breast cancer (BC) is a significant cause of cancer-related deaths among
women worldwide. Tumor-filtering lymphocytes have been demonstrated as a prognostic
and predictive marker of treatment response in patients with triple negative breast cancer
and HER2-positive breast cancer. In numerous neoadjuvant clinical trials, TILs has been
identified as a predictor of a complete pathological response after chemotherapy.
Purpose. To study the relationship between CD4 lymphocyte statuses and infiltration and
the molecular biological subtypes of breast cancer tumors and to analyze the effect of the
tumor’s immune microenvironment and its relationship to clinical outcomes.

Materials and methods. The study was conducted with the participation of 102 patients
diagnosed with breast cancer who were registered at a dispensary and were treated at the
Tashkent city branch of the Republican Specialized Scientific and Practical Medical Center
for Oncology and Radiology and in the period from 2018 to 2021. The patients were
divided into two prognostic groups based on clinical outcomes. Group | is characterized
by an unfavorable outcome, including the development of metastases, relapses and
deaths within 5 years after treatment. This group included 57 patients, which is 55.9% of
the total sample. Group Il includes patients with a favorable outcome who demonstrated
the absence of metastases, relapses and deaths for 5 years after treatment. This group
included 45 patients, which is 44.1% of the total sample.

Results. Our results confirm that the immune profile of a tumor, including the statuses
and types of CD4 lymphocyte infiltration, can serve as an important marker for predicting
disease outcomes. An active immune response characterized by positive statuses
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and infiltration by CD4 lymphocytes is associated with a favorable outcome, while a low
level of positive statuses by CD4 lymphocytes is associated with an unfavorable outcome.
Conclusions. The results open up new perspectives for further research in the field
of oncology and may help improve treatment outcomes for patients with malignant
neoplasms.

Keywords: breast cancer, tumor microenvironment, TILs, CD4 cells, prognosis

W BBEJEHWE

Pak MonouHom xene3bl NpeAcTaBnsaeT cO60M 3HAUNTENBHYIO NPUYNHY CMEPTHOCTM OT
OHKOJOrnYeckrx 3abonesaHunin cpeam }<eHLwmH no scemy mupy. B 2020 r. sto 3aboneaHue
yHecno 6osee NONOBMHbI MUIMOHA »KU3HEW, MPU 3TOM CKOPPEKTMPOBAHHbIN MO BO3pa-
CTy NoKa3saTesib CMepTHOCTU cocTaBum 13,6 Ha 100 000. HecMoTpsA Ha To UTo HanbonbLuas
3aboneBaemMoCTb pakoM MOJIOYHO »ene3bl GUKCUPYEeTCA B Pa3BUTbIX PErMoHax, Ha Aonio
cTpaH Asnm n Appukm npmnxoautca 6onee 60% Bcex NeTanbHbIX UCXOLOB. B cTpaHax ¢ Bbl-
COKUM YpPOBHEM Aoxofa 60onbLuan YacTb XKEHLWMH C ANAarHO30M «pak MOJIOYHOW »Kene3bl»
BbIKMBAET, B TO BPEMA KaK B CTPaHaX C HU3KMM U CPeAHNM YPOBHeEM JoxofAa CUTyaumsa
3HaunTenbHO xyxe [1-5].

CornacHo uccneposaHuio Tunnawarixosa M.H. n coastopos, B 2022 r. B Pecnybnuke
Y36eKkuncTaH 6bin10 BbifiBNeHo 4407 HOBbIX ClyYaeB paka MOJIOUYHON Xene3bl C NoKasaTe-
nem 3abonesaemoctu 12,2 Ha 100 000 HaceneHus 1 24,6 Ha 100 000 »eHLWwnH. 63% gna-
rHO30B CTaBUNKUCb Ha |-Il ctagmsx, 24,1% — Ha lll ctagun n 10,3% — Ha IV ctagun. B 2022 T.
6b110 3aperncTpupoBaHo 1796 CMepTHbIX CJlyyaeB OT paka MOJIOYHOW Xene3bl C NoKasa-
Tenem cmepTtHocTM 5,0 Ha 100 000 HaceneHuA. Ha gncnaHcepHom y4yete K KoHUy 2022 T.
ocTaBanucb 23 6571 naumeHTKa, a 5-neTHAA BbIKMBAaeMoCTb cocTaBuna 45,1%. Hanbonb-
WwanA 3aboieBaeMoCTb OTMeYanacb cpeam *eHWmH ropoaa TalwKeHTa u obnactein [)km3ak
n TalwKeHTa, a caman HM3Kas — B CypxaHgapbuHckor, KalwkagapbrHCKon u HamaHraHckom
obnactsix [6].

MurKpooKpyxeHune onyxonu (tumor microenvironment - MO) npepcTaBnaet cobon
CJIOXKHY10 BUONOTNYECKYIO HULLY, UTPaIOLLYI0 BaXKHENLLYIO POJib B MPOrpeccum 1 Tepanum
paka. MO BKkJilouaeT pas3finyHble KNETKU MMMYHHOWN CUCTEMBbI, TaK/e Kak OnyXxosb-accoLu-
npoBaHHble Mmakpodaru (TAMs) ¢ peHoTMnomM M2, onyxonb-accoLMMpPOBaHHbIE HENTPO-
dunbl (TANs) ¢ deHoTunom N2, mrenoungHble cynpeccopHble Knetku (MDSCs), ectecTBeH-
Hble kunnepbl (NK-knetkm) [7-111.

MO aBnAeTcA CNOKHOWN U reTepOoreHHoOW CTPYKTYpOK, KOTopasa AVNHAMWUYHO MOAYNN-
pyeT akTUBHOCTb ONyXOnu U BAAET Ha 3GPEKTUBHOCTb TepaneBTMYeCcKnx areHToB. OHO
BKJIIOYAET pa3nnNyHble TUMbl MIMMYHHbIX KNIETOK, CTPOMasibHble KNeTKK, COCYyaAUCTYI0 CeTb
1 BHEKNETOYHbIN MaTpuKc (BKM). Pa3Hble Tunbl KneTok (Hanpumep, AeHAPUTHbIE KNEeTKM,
NK-kneTtku, T-knetku, TAM 1 gpyrve) nrpaiot posv B MOgynaunn peakumm UMMyHHOW CU-
cTembl Ha onyxonb [12-14].

OTN KNETKN BbIAENAIT MHOXECTBO GAKTOPOB, BK/IOYAA XEMOKMHbI, LLUTOKUHBI 1 dep-
MEHTbI, KOTOPble MOTYT Kak CNOCOOBCTBOBATb aHrMoreHesy, Tak U NoAaBnATb NPOTUBOONMY-
XONeBbll UMMYHHbI OTBET.

MccnepoBaHna nokasanu, YTo coyeTaHue nokopernoHanbHom Tepanuu n ICls moxeT
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3HaUMTENBbHO YNYULINTL NPOTUBOOMYXOJEBLIN OTBET. Hanpumep, Kpnoabnauus B coyeTa-
HuM ¢ 6nokagon CTLA-4 yBennumusaeT uHdunstpauuio CD4+ n CD8+ T-KneTok B onyxo-
NsX, 4TO yBenunumnBaeT cooTHowweHue Teff/Tregs 1 NpegoTBpaLLaeT POCT BTOPUUHBIX ONy-
xonei. Moxoxunii 3¢pdeKT Habnogaetca n B kKombuHauum RFA ¢ nirnéutopamm PD-1, roe
OTMEYEHO YCUNeHMe akTUBHOCTY OMyXosib-crnieunduryecknx T-KNeTok 1 yBennyeHve coot-
HoweHwun Teff/Tregs B oTaaneHHbix onyxonsx [15-171. TILs npeacTaBnsioT coboli benble
KpOBAHbIE KJIETKU, MUTPUPOBaBLLME U3 KPOBEHOCHOO pycsa B onyxosib. OHY BKIlOYatoT
pasnuuHble cybnonynaunu, Takme kak CD8+ ymtotokcnueckme T-knetku, CD4+ xennepsl,
B-knetku n NK-knetku. MiccnegoBaHuA NoKa3blBatoT, UTO BblCOKaA NAOTHOCTb TILs accouum-
NPYeTCA C yNyyleHHbIMU KIIMHUYeCKMM ncxofdamu, ocobeHHo B ER-onyxonax. OgHako
BnuaAHue TlLs Ha ER+ onyxonu octaetca npotmesopeunsbiM [18, 19].

OnyxonenHbunsTprpyowme numbouunTsl 6bIM NPOAEMOHCTPUPOBAHbI KaK MPOrHo-
CTUYECKUI 1 NpefcKa3aTeNlbHbIi MapKep OTKI/IMKA Ha JieueHne Y NaLyeHTOB C TPOWHbIM
HeraTMBHbIM PakoM MOJIOYHoW enesbl 1 HER2-nonoxutenbHbIM pakoM MOMIOYHOWN Xe-
nesbl. B MHOroumcneHHbIX HeoablBaHTHbIX KNMHUYeCKKX ncnbitTaHmax OWUJT 6binn ngeH-
TMdMLMPOBaHbI Kak NPeANKTOP MNOMHOro NaToIOrMYyeckoro oTBeTa nocsie XummoTepanum
[20, 21]. MO BKkntouaeT B ce6 MHOXKECTBO KJIETOUHbIX U MONEKYNSAPHbIX 3/1IEMEHTOB, TaKUX
KaK onyxonesble KNeTKW, KPOBEHOCHbIE COCYAbl, UMMYHHbIE KNETKU U pa3finyHble Cur-
HaNbHble MOJIeKYNbl. PACCMOTPYIM OCHOBHbIE KOMMOHEHTbI U X QYHKLUN.

B LIEJTb NCCJIEOOBAHUA

M3yunTb B3aMMOCBSA3b MeXAy CTaTycamn 1 uHdunstpauven numobouutos CD4 u mo-
NeKynApHO-6MONOrMYeCKMIM NOLTUMaMM ONYXOMK Paka MONIOYHO XKene3bl 1 MpoaHanu-
31POBaTh BAMAHWNE UMMYHHOTO MUKPOOKPYXKEHMWSA OMYXONH 1 €ro CBA3b C KIMHUYECKUMU
ncxofamm.

B MATEPWAJIbI U METObI

WccnepgosaHne npoBogunoch ¢ yvyactvmem 102 nauyMeHTOK € AMAarHO30M «pak MO-
noyHom xenesbl» (PMX) (puc. 1-3), KoTopble HaxoAUANCb Ha AUCNAHCEPHOM yueTe 1
npoxoaunun neyeHve B TallKeHTCKOM ropoackom éununane PecnybnmkaHckoro crneum-
anvM3nMpoBaHHOIO HayYHO-MPaKTUUYECKOro MeANLMHCKOrO LieHTpa OHKONOrn 1 pagmno-
noruu (TT® PCHMMLOnP) B nepuog ¢ 2018 no 2021 r. Bo3pacT nauneHTOB BapbrpoBa
OT 24 po 79 net (MepmaHa Bo3pacTa cocTaBunia 56,5 roga, MHTEPKBaPTUIbHbIA pa3max —
45,25-61 ropn).

B paHHOM nccnefoBaHWM NauMeHTbl Obinu pasgeneHbl Ha 2 NPOrHOCTUYEeCKUe rpynnbl
Ha OCHOBAHUW KNMHUYECKNX ncxofos. pynna | xapakTepusyeTtca HebnaronpuATHbIM NC-
XOAO0M, BKJIOUAIOLNM pa3BUTNE MeTacTa3oB, PeLnanBOB Y CMepTeNbHbIX MICXOA0B B Teye-
Hue 5 net nocne neuvexua. B 3ty rpynny sownu 57 nauymeHToB, 4To coctaBnsaeT 55,9% ot
o6Lwelt BbIGOPKN.

lpynna Il BKNtouaeT naumneHToB ¢ 6NaronpUATHLIM NCXOLOM, KOTOPble AEMOHCTPUPO-
BaNM OTCYTCTBME METACTa30B, PeLABOB U CMepTe/IbHbIX NCXOAO0B B TeueHne 5 neT nocne
nevenwus. B sty rpynny Bownu 45 nauneHToB, uto coctaBnsaeT 44,1% ot o6Lel BbIGOPKM.

lncTonornyeckoe nccnefoBaHve ABNAETCA BaXKHOM YaCTbio ANArHOCTUKMN paka MONoY-
How xene3bl (PM>K) n BKnouaeT nlyyeHune TKaHeBbIx 06pa3sLi0B C Liefibio onpeaeneHns Ha-
NNYKMA 3N0KaYeCTBEHHbIX KNETOK, MX TUMa 1 CTaguun 3aboneBaHunsA. 3TOT MeTof NO3BONAET
He TONbKO NOATBEPAMWTb ANArHo3, HO 1 OLEHUTb MPOrHO3, a TakXe BblbpaTb onTMMasbHble
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Puc. 1. XapakTepuncruka BbIGOPKIU B 3aBUCMMOCTH OT FMCTONONMYECKOro TUMna onyxonu
Fig. 1. Characteristics of the sample depending on the histological type of the tumor

66%

Gl |Gl | Keqlll

Puc. 2. XapaKTepuncruKka BbIGOPKM B 3aBUCMMOCTH OT cTeneHun anddpepeHUnpoBKY onyxonu
Fig. 2. Characteristics of the sample depending on the degree of tumor differentiation
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Puc. 3. XapakTrepuncrtuka Bbi6opKu B 3aBUCMMOCTI OT pesynbraToB UMX-uccnepoBaHus
Fig. 3. Characteristics of the sample depending on the results of the IHC study

TaKTUKKN NeyeHus. IMMyHOrMCTOXMMMYECKOE OKpaLLMBaHWE COCTOANO U3 HECKONbKMX 3Ta-
MoB: CHayana 13 TKaHeBOWM MaTpuLbl ObIN U3roTOBNEHbI CPe3bl TONLWMHON 4 MUKPOHa, No-
Cfle Yero NPoBOANANCH NpoLeaypbl AenapadrHmaumm 1 perugpatauymun. Janee ocyuect-
BNANMNCb AEMACKMPOBKa aHTUIreHa, UMMYHOOKpalUvBaHue, Aerngpatauma n ctabmunmsauun
B cpefie A/1A 3a/IUBKM, @ TakxKe nocsefyowmnii aHanmns 1 oLeHKa NoslyYeHHbIX NpenapaTos.

Hamm 6bina npoBefeHa KonmyecTBeHHAs U KauecTBeHHan oueHka OWJI. [ina nepsunu-
HOW oLeHKM nHbunbTpaumm nMmboLUTOB MCNONb30Baach CTaHAapTHasA OKpacka rema-
TOKCUNMH-303nHOM (H&E). Mop cBeTOBbIM MUKPOCKOMNOM ONUcbiBanacb o6waa Mopdosno-
rva onyxonu n numboumTapHasa uHGUnbTpauua. Ana onpegenexms cyénonynaumn O
NPUMeHANNCb NepsuYHble aHTUTena (CD4). MiHky6auua npoBoaunacb B COOTBETCTBMM C
WHCTPYKLUUAMU NPON3BOAUTENA aHTUTE.

[Janee ocyuiecTBnAnNy KonuyectseHHyto oueHky OWJ, koTopas Bkntovana:
1. Topcuet OUN: kKonnuecteo OUJ1 noaCcUNTBIBANOCh C UCNOSIb30BaHMEM MPOrPaMMHOro
ob6ecneueHuna Vidar Dicom Viewer gna undpoBoro aHanmsa n3obpaxxeHui.
30Hbl MHTEpeca: NoACYET NPOBOAMIICA Kak B LIEHTPasIbHOM YacTu onyxonu (MHTpaTy-
MopanbHble OWJT), Tak 1 B cTpome onyxonu (nHTpacTpomanbHble OWJI).
Kpome Toro, ocyuiecTBnanacb KayectBeHHas oueHka OUJ:
1. Cy6tunuposaHune OWJI: kauyecTBeHHas oLeHKa BKIlOYana onpejesieHWe cocTaBa
cy6nonynaunin numdoumntos (Hanpumep, CD8+ umToTOKCUYeckne T-kneTku, CD4+
T-xennepbl, CD20).
CreneHb MHOGUNBTPaALMK C Yy4ETOM MIIOTHOCTM K pacnpepeneHuns OWJ1 B onyxoneBol
TKaHW.
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Ana oueHkn 3G GeKTUBHOCTM HEOaAbIOBAHTHOW XMMMOTEPANMN UCMOMb30BaNNCD LLIKa-
na RECIST v oueHKa cteneHu neyebHoro natomopdosa no A. JlaBHNKOBOA.

LLikana RECIST (Response Evaluation Criteria in Solid Tumors) npumeHsieTcs gna o6b-
€KTUBHOW OL€HKM N3MEHEHMWA Pa3MepOB OMyXonel y NaLMeHTOB C PaKOM MOJIOUYHOM Xe-
ne3bl B OTBET Ha MPOBOAMUMOE NleyeHue. ITa LWKana No3BonfeT CTaHAapPTU3NPOBaTb MeTo-
[bl OLEHKM 1 yNy4LINTb UHTEPNpEeTaLMIO pPe3yNbTaToB leueHus.

LLikana RECIST ocHOBbIBaeTCA Ha M3MEPEHUN N3MEHEHUI pa3MePOB ONyXoan Nno AaH-
HbIM BM3Yyann3aLnOoHHbIX METOAOB.

[nA oLeHKn NaTonormyeckoro oTeeTa ONyXon Ha eveHne NCNoNb3oBanach Knaccu-
¢durKaums neyebHoro natomopdosa no JlaBHrkoBon. Knaccnomkaums JlaBHMKOBOI Bblae-
nAet 4 cteneHun neyebHoro natomopdo3sa (OO0), 0CHOBaHHbIE Ha NPOLIEHTHOM OTHOLLEHUN
COXpPaHeHHOW OMyxoNieBon NapeHxmmbl. [1nA 06beKTUBHON OLEeHKM neyebHOro natoMop-
do3a no metogmke JIaBHUKOBOW Oblfl NPUMEHEH KONMUUECTBEHHbIN KPUTEPUIA — UHAEKC
nospexgeHus (1M), kotopbii Bbluncnsaetca no dopmyne UM = (Mk — Mn) / Mk x 100. 3ToT
WHIEKC OTpaXkaeT KOJIMYEeCTBEHHbIE 3MEHEHUA B XN3HECNOCOOHON OMNyxXoneBomn NapeH-
XVIMe Moce neyeHna U NpefocTaBnsAeT BO3MOXHOCTb 0ObEKTUBHO CpaBHUBATb 3ddek-
TUBHOCTb Pa3fNyHbIX NevebHbIX pexxmmoB. [Mpoueaypa oueHkn neyebHoro natomopdosa
3aKntoyanach B 3abope 06pa3LoB: onyxosieBas TKaHb 3abupanacb nocne onepawuumm.

B PE3YJIbTATDI

B Hawem nccnegoBaHum 6bis1 BbINMOMAHEH aHaNM3 UMMYHHOTO MUKPOOKPYXKEHUA ony-
XONM B 3aBWCUMMOCTU OT MoseKynapHo-brnonornyeckoro nogruna. CornacHo AaHHbIM,
npeacTaBneHHbIM Ha puc. 4 1 5, npu cpaBHeHuK ctatyca CD4, Tuna nHounbTpaumm ony-
xonu numéouutamu CD4, ctatyca CD8, Tvna uHdunstpayum onyxonm numdountamm CDS,
ctatyca CD20 v Tvna uHdunsTpauyum onyxonu numdoumtamm CD20 B 3aBUCMMOCTM OT
MOJIEKYNIAPHO-610/I0rMyeckoro NoaTMNa BGbinv YCTaHOBNEHbI CTaTUCTUUYECKU 3HaUMMble
pa3nnuua (p<0,001 gnAa Bcex NnapameTpos).

Pe3ynbrathl nccnegoBaHmA NokasbiBatoT, uto ctatychl ER, PR n HER2 neu 3HaunTenbHo
BAUAIOT HA UMMYHHbIV TPOGUIb OMYXOJK, YTO HAXOAUT OTPaXKEeHMe B CTaTUCTUYECKM 3Ha-
YrMbIX pasnnuunax B ctatycax CD4, a Takxke B UX MHPUNbTpaL K.

Hannune otpuuatenbHbix ctatycoB ER n PR cBA3aHo ¢ nHTpatymopanbHom nHbUb-
Tpauuen CD4-numbounTamm, UTO yKasbiBaeT Ha CJ/IOKHOE B3aMMOAENCTBIE MEXIY rop-
MOHaJIbHbIMM peLienTopaMn U UMMYHHOW peakumei. [laHHble BbiBOAbI 061afatoT BaXHbIM
3HaueHMeM AnA AanbHeNWnX NCCNefoBaHMi 1 pa3paboTKN METOLOB leueHrs, OCHOBaH-
HbIX Ha FOPMOHasIbHON Y UMMYHHOW XapaKTepUCTMKe ONyxXonen.

Pe3ynbTaTbl aHann3a yKka3blBaloT Ha TO, YTO UMMYHHbIN Npodunb onyxnu, BKYan
ctatyc CD4, a TakXe TuMbl UX MHOGUNBTPALMM, 3HAUUTENIBHO Pa3NinyaeTcsa B 3aBUCUMOCTY
OT MONEKYNAPHO-OMONOrMYECKOro NoaTMMNa. ITO MOXET CBUAETeNbCTBOBAaTb O TOM, UTO
pasHble MoneKynapHo-6ronornyeckme NOATUMbI ONyXonen MOryT Bbi3biBaTb pa3/ivuHble
UMMYHHblE peaKkLuu, YTO MMEeT BaXKHOe 3HauyeHne A NOHUMaHMA MexXaHU3ma B3anumo-
LEeNCTBUA ONYXONeBbIX KNETOK C MUMMYHHOW CUCTEMOWN 1 pa3paboTKu TapreTHOM Tepanmu.

B Hawem nccnepgoBaHum 6bin NpoBeAeH aHanM3 UMMYHHOTO MUKPOOKPYXKEHMA OMyXo-
NN B 3aBMCMMOCTM OT PagNoNorMyeckoro oTBeTa Ha xummnoTtepanuto no Kateropum RECIST
(punc. 6).

CornacHO AaHHbIM, B 3aBMCMMOCTM OT OTBETa OMYXONU Ha XUMWOTEPANUIO Mbl Bbl-
ABUNIM CTaTUCTUYECKM 3HauvMble Pas3nnuMA TONbKO ANA TMNa MHOUNbTPaLMKU Onyxonm
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Puc. 4. AHanu3 ctatyca CD4 B 3aBUCUMOCTI OT MONEKYNAPHO-6Monornyeckoro noaTuna
Fig. 4. Analysis of CD4 status depending on the molecular biological subtype

numdoumTtamm CD4. Hannume mHTpatymopanbHoi uHdunstpauum numoountamm CD4
MOXET YKa3blBaTb Ha 60Nee akTUBHYIO UMMYHHYIO peakLuio, YTO NOTEHLMaNbHO CBA3aHO
C NyYLUMM OTBETOM Ha JleyeHue, a Takke 6onee BbICOKUI LAHC Ha NMOJNOXKUTESbHbIN OTBET
K XMroTepanum.

JanbHenwmne nccnefoBaHUA MOTYT NMOMOYb YTOUHUTb MEXaHM3Mbl, Yepe3 KoTopble
nHPuNbTpauma CD4-numbounTammn BAUSIET Ha TepaneBTUUYECKNIA OTBET, UTO OTKPOET HO-
Bble NepcrneKkTVBbI A/ UMMYHOTEPANMM N KOMOUHPOBAHHbIX MOAXOA0B K JIEYEHMUIO.

Mbl Tak>Ke NpoBenu aHann3 UMMYHHOTO MUKPOOKPY>KEHWA OMYXO/M B 3aBUCUMOCTU OT
cTeneHu neyebHoro natomopdosa (puc. 7).
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Puc. 5. AHanu3 Tuna uipunsrpaunn CD4-numdpountTamm B 3aBUCMMOCTUA OT MOJIEKYNIAPHO-
6ronornyeckoro noaTUNa

Fig. 5. Analysis of the type of CD4 infiltration by lymphocytes depending on the molecular biological
subtype
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Puc. 6. AHanN3 UMMYHHOrO MUKPOOKPYKEHUA ONyXo/nu B 3aBUCMMOCTY OT PaAMNONIOrNYeckoro oteeTa
OMNyXoNnu Ha XummnoTtepanuio cornacHo kareropuu RECIST: A - CD4-cratyc; B - Tun nupunnbrpauyun
onyxonu CD4-numdouutammn

Fig 6. Analysis of the immune microenvironment of the tumor depending on the radiological response
of the tumor to chemotherapy according to the RECIST category: A - CD4 status; B - type of tumor
infiltration by CD4-lymphocytes

Pe3ynbTaTbl aHanv3a AEMOHCTPUPYIOT, UTO NOKa3aTeNv UMMYHHOTO MUKPOOKPYXKeHNS,
BKJIOUaloLLMe CTaTyCbl Y MHTPaTyMopasibHyto uHGunsTpauuio CD4-numdouutamu, metot
3Hauumyto cBsi3b ¢ -1V cTeneHbto neyebHoro natomopdosa. ITo MOXKET 03HavaTb, UTO C
yBe/IMUeHNEM CTeNeHUN neyebHoro natomopdosa HabnogaeTca M3MEHEHUE B IMMYHHOW
aKTUBHOCTU, NpefCTaB/ieHHOe MoBbileHnem cTtaTyca CD4, a Takxe U3MeHeHUAMN B WH-
ounstpaumm numdountammn. Takum obpasom, C yBeniMueHmem CTerneHn eyebHoro naTo-
Mopdo3a NPUCYTCTBYET U3MEHEHVIE UMMYHHOW aKTUBHOCTY OMYXOJIN.

AHanu3 6e3peLnanBHON o6LLel 5-neTHel BbIXKMBAEMOCTN MOKa3blBaeT CyLeCTBEH-
Hble pasnuumna B UMMYHHOM npodwune onyxonu mexay rpynnamu | u ll, rae rpynna Il xa-
pakTepusyeTca 6naronpuaTHbIM ncxogom. B yactHoctw, ctatyc CD4, a Takke TUMbI UX
MHMNBTPaLUN B OMYXOJIEBYIO TKaHb Pa3NNYaloTCA B 3aBMCUMOCTI OT MPOrHOCTUYECKON
rpynnoi (puc. 8-10).

B rpynne Il (rpynna 6naronpuaTHoro ncxoga) 6oiia obHapy»eHa 3HaunTenbHO 6onee
BbICOKasA YacToTa BCTPEUYAEMOCTM NOJSIOXKMUTENbHbIX cTaTycoB CD4-numdoumnToB, a Takxe
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Fig. 7. Analysis of the immune
microenvironment (CD4 lymphocytes)
of the tumor depending on the degree
of therapeutic pathomorphosis:

B A - CD4 status; B - type of tumor
infiltration by CD4-lymphocytes
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Puc. 8. KpuBas 6e3peLnanBHOI BbPKMBAEMOCTU B 3aBMCUMOCTH OT cTaTyca CD4
Fig. 8. Recurrence-free survival curve depending on CD4 status
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Puc. 9. KpuBas o6uieii BbPKMBaeMoCTN B 3aBMCMMOCTHU OT cTatyca CD4
Fig. 9. The overall survival curve depends on CD4 status

6onee Bblpa)keHHasA MHTPATymopanbHasa nHounbTpauma CD4-numdountamm. DT Haxoa-
KU yKa3blBalOT Ha 60Jiee aKTUBHBIN MMMYHHBI OTBET B JAHHOW FPyMne, YTO MOXeET ObITb
CBA3AHO C NyYLUMM KOHTPOJIEM Haf OMyXOJIEBbIM MPOLIECCOM U, KaK CrneacTeue, 6onee
61aronpPUATHLIMU NCXOZAMU JIEUEHNA.

Kpome Toro, BblpakeHHasi UHGUAbTpauus numoounTamm B rpynne || moxeT cBuge-
TeNIbCTBOBATb O 6onee 3GPEKTUBHON NMMYHONOTMYECKON PeaKUnK, YTO CnocobcTByeT
MOJABNEHMIO POCTa OMYXONV U NMPEeAOTBPALLEHNIO €e PACNPOCTPAHEHNA. DTN AaHHble
NMOgYEPKUBAIOT BAaXKHOCTb MIMMYHHOTO MUKPOOKPYXXEHWA B MPOrHO3MPOBAHWM U MOA-
TBEPXKIAIOT, UTO AaKTUBHbIN VMMYHHbI/I OTBET ABISETCA BaXXHbIM paKTOpoM bGraronpusT-
Horo ucxopa.
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1 — WHTpacTpoManbHan HHUNETPAUHA NHMPOUMTaMK
—— WHTpaTyMOopansHas WHPUNETPaLUA NUMpOoLMTaMKA
—— WHOWNETPALMA ONYXONK NMMQOLIMTAMM OTCYTCTBYET
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Puc. 10. KpuBas BbK1NBaemMocTu B 3aBUCUMOCTY OT HGunbTpayumn CD4
Fig. 10. The survival curve depends on CD4 infiltration

B ObCYXIOEHWE

B pamkax gaHHOro nccnefoBaHmaA O6bin NPOBEAEH aHaIM3 UMMYHHOTO MUKPOOKPYKe-
HMA ONyXOnW C Liefblo OLeHKM Kak pajuonornyeckoro oTBeTa Ha XMMmoTepanuio, Tak 1
cTeneHn neyebHoro natomopdo3a, KOTopbI OTpaXkaeT AeNCTBUTENbHBIN 3$deKT Tepa-
nuu. MonyyeHHble pe3ynbTaTbl NPOAEMOHCTPUPOBANN, YTO PAAMONIOTNYECKNIA OTBET He
BCerga cooTBeTcTByeT fleuebHOMY natomopdo3y, UTo Bbi3blBaeT HEOOXOAMMOCTb B 6onee
rny6oKmx HayuYHbIX 06 BACHEHUAX N MHTepNpeTaunax. Pagronornyeckuin oTBeT Ha XMMNo-
Tepanuio, OCHOBaHHbIN Ha YMEHbLUEHUN Pa3MepOoB OMyXOnu, He BCeraa TOYHO OTpaXka-
eT cTeneHb neyebHoro natoMopdosa, KOTOPbIN OLEHMBAET M3MEHEHNA Ha KNeTOYHOM
YPOBHe. OTO MOXeT 6blTb CBA3aHO C HEOAHOPOAHOW MPUPOAON OMYXONEeBOW TKaHW, rae
aKTVBHblE 3/10KaYeCTBEHHbIEe KJIETKM MOryT COXPaHATbCA Aa)e Mpuv BU3yalbHO 3ameT-
HOM yMeHbLUEHUW pa3mepa onyxonu. Takon 3PpPeKT BpeMeHHOro yMeHbLUEHNA ONyXosu
MOXeT MPUBECTN K TOXHOMY OLLYLLEHWIO YCrexa JleueHnA, HECMOTPA Ha BO3MOXXHOE CO-
XpaHeHwme XN3HecnocobHbIX OMyXoneBbiX KeToK. Kpome Toro, MUMMYHHble peakLum, Bbi-
3BaHHble XUMUOTEpanuei, MoryT AaBaTb NONOXWUTENbHbIV PaANONOrMYeCKUA OTBET, HO He
NPVBOANTb K 3HAUUTENIbHBIM U3MEHeHNAM B naTomopdo3se. ObpaTHasA peaKkuma onyxonu,
Korfa oHa BpPeMeHHO pearvpyeT Ha fleyeHune, a 3aTeM NPorpeccrpyeT, TakKe MOXeT 3a-
TPYAHATb MHTEPMPeTaLmio PafnNoNormyecknx AaHHbIX.

Takum obpasom, yunTtbiBas Bce 3Tv GpakTopbl, NapansienbHoe n3yyeHne Kak pagmono-
rMyeckoro oTBeTa, TaK U cTerneHun neyebHoro natomopdosa ABNAETCA KPUTUYECKN Bax-
HbIM AJ19 TOYHON OLeHKM 3$PEKTUBHOCTY XMMMOTEPaNUN.

KnuHmnyeckoe 3HaueHre 3TX HaXOA0K 3aK/TI0UYaeTCA B TOM, UTO YBE/IMYEHNE UMMYHHO-
ro oTBeTa MOXET ObITb CBA3aHO C NyULINM NleYebHbIM 3PPeKTOM, UTO YKa3biBaeT Ha HE0b-
XOAMMOCTb fasibHeLLEero n3y4yeHuns CBA3N MeXAy MMMYHHbIM CTaTyCOM 1 NaTOMOP¢$O30M
B MpoLiecce TepaneBTMYECKMX BMELIATENbCTB. 3TN pe3yNbTaTbl MOAUYEPKMBAIOT BaXKHOCTb
KOMIMJIEKCHOTO MOAXOAa K aHann3y UMMYHHOIO OTBETa OMyXOnun B KOHTEKCTe Tepanuu 1
nporHosa.
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TakM 06pa3om, Halm pe3ynbTaTbl NMOATBEPXKAAIOT, UTO UMMYHHbIA Mpodunb ony-
XONW, BKAOYAOWMIA CTaTyCbl U TuMbl uHGUNbTpauum CD4-numdounTami, MOXeT Ciy-
XUTb BaXKHbIM MapKepom ANs MPOTrHO3MPOBaHWA WUCXOQOB 3a60fieBaHUA. AKTUBHbIN
WUMMYHHbBI OTBET, XapaKTepn3yemblii MONOXUTENIbHBIMU CTaTycaMn U UHGUBTPaLen
CD4-numdoumtamu, accoummpyetcs ¢ 61aronpraTHbIM UCXOAO0M, TOTAA Kak HU3KUIA ypo-
BEHb MOJIOXKUTENbHBIX CTaTYCOB U UHGUNbTPaummn CD4-numboumntamm — ¢ Hebnaronpu-
ATHBIM MCXOAOM. DTO MOXET YKa3blBaTb Ha TO, YTO onyxonu B rpynne |l o6nagaiot 6onee
aKTMBHbBIM VIMMYHHbIM MUKPOOKPYXEHMEM, UTO MOXKET ObITb CBA3AHO C NYULIMM NPOrHO-
30M nnu 6onee 3pdeKTMBHON peakumeii Ha nedveHve. [laHHble pe3ynbTaTbl NogYePKUBaIOT
Ba’KHOCTb OLIEHKM MMMYHHOTO NPOdWIIA ONyxonu Afif NPOrHOCTUYECKON CTpaTUdrKaumm
1 NocneayoLero MHAMBUAYaNN3NPOBaHHOTO NMOAX0Aa K Teparnuu.

H BbIBObl

1. Takum 06pa3om, pesynbTaTbl UCCIEAOBAHNA NOAUYEPKMBAIOT BaXKHOCTb KOMMJIEKCHO-
ro NoAxoAa K aHanu3y UMMYHHOTO OTBETa OMYXO/N B COUYETaHUM C OLeHKoN 3bdeKkTa
neueHusn. MapannenbHblii aHaNIM3 KaK PagnoNorMyeckoro OTBeTa, Tak U CTeNeHN Te-
paneBTnyeckoro natomopdosa MMeeT pelaloliee 3HayeHne ana 6onee ageKBaTHoOM
oUEeHKM 3GPEKTUBHOCTY XMMMOTEPANUN 1 MOXKET METb 3HAUMTESIbHbIE KIIMHUYECKue
nocneacTsusa 4nA paspaboTKy UHAMBMAYANbHBIX TePaneBTUYECKNX MOAXOAOB. DTU
pe3ynbTaTbl OTKPbLIBAIOT HOBbIE MepPCreKTUBbI ANA AaNbHENLINX UCCIeA0BaHNUIA B 06-
NacTyi OHKOJIOTMM U MOTYT MOMOYb YYULWMNTb PEe3yNbTaTbl IeUYeHNs NaLneHToB Co 3/10-
KauecTBEHHbIMV HOBOOOPA30BaHNAMM.

2. VccnepoBaHuvie MoKasano, YTo UMMYHHbIN NPodUnb ONyxonu, B YaCTHOCTW CTaTyC U
nHounbTpauma CD4-numoLmnTamm, 3HaUNTENbHO BapbUpPyeT B 3aBUCMMOCTU OT NPO-
rHocTUYeckoi rpynnbl. Mpynna Il, xapakTepr3oBaBLluasaca 61aronpuATHBIM NCXOLOM,
MMesa 3HauMTesSIbHO Gosee BbICOKYHO YacTOTy NONOXMUTeNbHbIX CD4-CTaTyCcoB, UTo YKa-
3blBaeT Ha 6onee aKTUBHbIN MMMYHHbIN OTBET W NULIMIA KOHTPOJb Hag OMyX0JieBbIM
npoueccom. Kpome Toro, pesynbraTbl NOAYEPKNBAIOT HEOBXOAMMOCTb KOMMIEKCHOMO
nopaxoda K aHanvsy MMMYHHOTO OTBeTa OMyXoiv MpW NaaHMPOBaHUK TepaneBTuye-
CKMX cTpaTerunii. MonyyeHHble pesynbraTbl MOryT 6bITb MONE3HbI AN ByayLwmx nccne-
AOBaHWIA, HaNpPaBeHHbIX Ha yyliee MOHMMaHNe B3aMMOAENCTBUA MeXAY MMMYHHOMN
MUKPOCPEAON U XapaKTEPUCTUKaMK OMYXOJn, YTO MOXET MPUBECTU K YIyULEHUIO
KJIMHNYECKNX NCXOAO0B 1 KauecTBa XM3HU NaLMeHTOB C OHKOIOrMYecknmu 3abonesa-
HUAMUN.
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Abstract

Introduction. Concurrent chemoradiotherapy (CCRT) using weekly cisplatin is a standard
treatment for locally advanced head and neck cancers. Despite its efficacy, the regimen
is associated with considerable toxicity, which may impact adherence and treatment
outcomes.

Purpose. To assess treatment adherence, cisplatin dose modifications, and the incidence
and timing of treatment-related side effects in patients undergoing CCRT for head and
neck cancers.

Materials and methods. This prospective observational study included 30 patients
diagnosed with stage Il or IV head and neck squamous cell carcinoma (HNSCC) treated
at Baghdad Radiation Oncology Center between November 2024 and March 2025. All
patientsreceived externalbeamradiotherapy (70 Gy in 35 fractions) with concurrent weekly
cisplatin (mean dose: 62.3+9.8 mq). Data collected included demographic characteristics,
tumor type and stage, cisplatin dosing, treatment interruptions, hospitalizations, and side
effect onset.

Results. The mean patient age was 50.4+13.8 years; 60% were female. Nasopharyngeal
cancer was the most common tumor type (60%), and 96.7% of patients were stage llI.
Most patients (66.6%) received 4 or 5 CCRT cycles. Dose reduction occurred in 20% of
patients, significantly associated with older age (p=0.01) and well/poorly differentiated
tumors (p=0.037). Treatment postponement occurred in 83.3% of patients, predominantly
due to leukopenia (56.7%) and anemia (33.3%). Hospital admission was required in 46.7%
of cases, mostly for hematologic complications and dehydration. All patients developed
early-onset mucocutaneous toxicities: hyposalivation (week 1.4), taste loss and dysphagia
(week 2.6-2.7), mucositis (96.7%), and skin desquamation (week 3.9).

Conclusion. CCRT with weekly cisplatin remains feasible but is associated with a high
incidence of early and severe side effects, especially in older patients. Dose reductions and
treatment postponements were common and significantly influenced by age and tumor
differentiation.

Keywords: CCRT, cisplatin, treatment adherence, toxicity, HNSCC
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Amanb ABag KapumP<, Catap Magxua Kagam
MegnunHcknin konnepx, bargagckuin yHusepcutet, bargag, Mpak

O630p NPOTOKONOB OAHOBPEMEHHOW XMUOTEPANnmn
N NIy4eBOW Tepanunu rosioBbl U LWEW: NPUBEPXKEHHOCTb
neyeHunto N noboyHble 3 PeKTbl

KOHNUKT MHTEpecoB: He 3asBeH.

Bknap aBTOpoB: Amanb Kapum — KOHLeNTyann3auws, KypatopcTeo fjaHHbIX, UCCIeA0BaHNE, METOLONOTVA, aMUHUCTPUPOBA-
H1e NpoeKTa, HanncaHve NepBoHavabHOro NPoeKTa, peLieH3poBaHne 1 pefakTuposaHue; Catap Kapam — KoHUenTyanusa-
LmA, PyKOBOAUTENb, KypaTOPCTBO faHHbIX, UCCTIEA0BAHNE, METOAONOMNA, aAMUHIUCTPUPOBaHIE NPOeKTa, Pecypcbl, HanucaHme
nepBOHayanbHOro NPOEeKTa, PeLieH3VPOoBaHe 1 PeAakTUpOBaHNe.

CraTbs ony6nm1KoBaHa B aBTOPCKO peAakumu.

MNopaHa: 16.06.2025

MNpwuHaTa: 10.11.2025
KoHtakTbl: Amallo89p@gmail.com

Pesiome

BBepgeHune. OgHoBpemeHHasa xumuonyyesasa Tepanua (CCRT) ¢ Mcnonb3oBaHeM exeHe-
[enbHOro LucnnaTnHa ssBAeTCS CTaHAapPTHbIM METOAOM NIeYeHNA MeCTHOPACNPOCTPAHEH-
HOro paka ronosbl 1 weun. HecmoTpa Ha 3G PEKTMBHOCTb, 3Ta CXema CBA3aHa CO 3HaUNUTeSb-
HOW TOKCUYHOCTbIO, YTO MOXKET MOBAVATL Ha NPUBEPXKEHHOCTb 1 Pe3ynbTaTbl NeYeHus.
Lienb. OLueHNTb NPUBEPKEHHOCTb JIEYEHMIO, U3MEHEHME A03bl LUCMNATUHA, @ TakKe Ya-
CTOTY U BpeMsi BO3HVKHOBEHA NOO0UHbIX 3PpPeKTOB, CBA3AHHbIX C IeYeHUeM, y nauueH-
ToB, npoxoaAwwmx CCRT no noBoay paka rosioBbl 1 LWewn.

Matepuanbl n meToabl. B npocnekTuBHOe 06CepBaLIMOHHOE UCCIefOBaHME BKITIOUYEHO
30 mayneHToB C ANAarHO30M MIOCKOKIETOYHOW KapuMHOMbI ronosbl 1 wewn Il unn IV cTa-
ann, NpoxoamnBLINX nevyeHve B bargagckom LeHTpe pagraunoHHOM OHKOMOTNN B NEPUOA,
C HoAGPA 2024 r. no mapT 2025 r. Bce nauumeHTbl NOyYany BHELLHIOW JlyYeBYLO Tepanuio
(70 Tp B 35 Ppakumax) C OQHOBPEMEHHBIM eXKeHeleNlbHbIM NPUeMoM uucnnatuHa (cpea-
HAA fo3a 62,3+9,8 mr). CobpaHHble flaHHble BKOYanu gemorpadpuyeckme xapakTtepuctu-
KW, TUMN 1 CTagMI0 ONyXonu, AO3NPOBKY LNCNIATUHA, MepepbiBbl B IEYEHUN, FOCnuTanmsa-
LN 1 BO3HNKHOBEHWE NOBOYHbIX 3¢ HEKTOB.

Pesynbratbl. CpefHnin BO3pacT naymeHToB coctaBun 50,4+13,8 roaa; 60% »<eHwmH. Haun-
6onee pacnpocTpaHeHHbIM TUMOM onyXxonu 6bin pak HocornoTkm (60%), y 96,7% navumeH-
T0B 6bin1a Ill cTagus. bonbluMHCTBO NauuneHToB (66,6%) nonyunnu 4 Unu 5 LUKNOB XUMKO-
nyyeBow Tepanuu. CHuKeHWe [o3bl 6bi10 y 20% NaLMEHTOB, YTO JOCTOBEPHO acCOLUUPO-
BaNoCb € NoXunbiM Bo3pactom (p=0,01) n xopowo/nnoxo anddepeHLMPOBaHHbIMI OMy-
xonamu (p=0,037). OTcpouKa neyeHuns bbina y 83,3% nauneHToB, NPeNMyLLECTBEHHO 13-3a
nerikoneHuu (56,7%) n anemuu (33,3%). focnutanusauua notpebosanach B 46,7% cinyvaes,
B OCHOBHOM M3-3a FremMaTosIOrMUYeCKmX OCSIOXKHEHWI N 00e3BOXMBaHUA. Y BCeX MaLMEHTOB
paHo pa3BuIacb MyKOKOXKHaA TOKCUYHOCTb: rnnocanuaauma (Hegens 1,4), notepsa BKyca u
ancdarua (Hepensa 2,6-2,7), Myko3uT (96,7%) 1 feckBamaLms Koxu (Hegens 3,9).
BbiBopabl. XviMmnonyyeBasa Tepanua C eXxeHefdeslbHbIM LMCMNaTUHOM OCTaeTCA BO3MOX-
HOW, HO CBA3aHa C BbICOKOW YaCTOTONM PaHHUX U TAXKESTbIX MOH6OUHbIX 3¢ HEKTOB, 0COOEHHO
Y MOXMIbIX NauneHToB. CHUXKeHMe [03bl Y OTCPOUKa leueHrs Obinn pacnpoCcTpaHeHbl U B
OCHOBHOM 3aBKCenu oT Bo3pacTa u anddepeHUNPOBKN ONyXOsu.

KnioueBble cnoBa: CCRT, uncnnatvH, NpnBepXeHHOCTb JleyeHuto, TOKCMYHoCTb, HNSCC
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B INTRODUCTION

Head and neck cancers (HNC) are heterogeneous group of cancers and as a whole, they
are the fifth most common cancer worldwide with an estimated annual global incidence of
over half a million. Treatment approaches vary depending upon the location of the tumor,
staging, and individual patient’s characteristics. Optimal treatment for locally advanced
HNC remains a challenge and CCRT is the established standard of care for patients with
inoperable disease or patients in whom surgery would be associated with unacceptable
morbidity. In Iraq at 2022 there were more than 700 cases of HNC [1-3].

The main treatment modality is external beam radiotherapy with or without
chemotherapy. The most commonly used chemotherapeutic agent is cisplatin. The
additional absolute benefit in overall survival of adding platinum based chemotherapy
has been best estimated as 6.5% at 5 years when compared with radiotherapy
alone. The optimal regimen of cisplatin is yet to be defined. However, the most widely
used concurrent chemoradiation schedule uses high-dose bolus cisplatin 100 mg/m?
every three weeks, in combination with standard radiotherapy. The addition of
concurrent chemotherapy to high dose external beam radiotherapy is often associated
with increased toxicity and affects patient compliance with treatment completion. It
also often involves an in-patient stay in the hospital for chemotherapy, which could
potentially result in treatment delays. Weekly cisplatin 40 mg/m? has been the standard
regimen for CCRT for HNC at our institution. This retrospective study attempts to
review the experience of external beam radiotherapy (63 Gy in 30 daily fractions) with
concurrent weekly cisplatin 40 mg/m [4].

The objective of this study is to assess the adherence to treatment and side effect of
cisplatin as concurrent chemotherapy protocols in head and neck radiotherapy.

B MATERIALS AND METHODS

Study design and setting

This prospective observational study was conducted at the Baghdad Radiation
Oncology Center, located within Baghdad Medical City. A total of 30 patients diagnosed
with locally advanced HNSCC were enrolled. Patients received either definitive or
postoperative conventionally fractionated CCRT between November 2024 - March 2025.

Inclusion and exclusion criteria

Patients eligible for the study were those aged over 18 years, of either sex, with no
evidence of other primary tumors. Patients were excluded if they had any additional
primary tumors, were in an unconscious state, or were unable to tolerate CCRT due to
clinical or functional limitations.

Data collection

The following variables were systematically collected were patient age, sex, tumor
type, histopathology, grade, stage, surgery or chemotherapy (CCRT). Details of the CCRT
regimen were recorded, including the total radiotherapy dose and the administration
of weekly cisplatin. Additionally, hospital admissions were documented, including the
reasons for admission. Finally, the occurrence and onset timing of acute side effects —
including mucositis, hyposalivation and dysphagia.
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Concurrent chemotherapy protocols

All patients received CCRT, comprising external beam radiotherapy with total
doses ranging from 60 to 70 Gy, delivered over 30 to 35 fractions. Weekly cisplatin was
administered concurrently with radiotherapy. If a patient exhibited intolerance or toxicity,
the subsequent doses were reduced accordingly, and treatment continuation was evaluated
by the treating oncologist. In cases where toxicity persisted, further dose modification or
temporary postponement of cisplatin was applied. Common criteria for postponement
included hematologic parameters such as low white blood cell counts, anemia, and
biochemical abnormalities. Patients requiring additional medical support were managed
with appropriate interventions including hydration, transfusion, or hospital admission.

Ethical considerations
Ethical approval for this study was obtained from the Center of the College of Medicine -
University of Baghdad.

Statistical analysis

Data analysis was performed using SPSS version 23. Continuous variables were
reported as means and standard deviations, categorical variables as frequencies and
percentages. Group comparisons between responders and non-responders were made
using the independent-samples t-test or Chi-square test or Exact Fisher’s test. A p<0.05
was considered statistically significant.

B RESULTS

Demographic data, tumor type and stage

A total of 30 patients were included in the study. The mean age was 50.4+13.8
years. The majority of the participants were female, accounting for 60% (n=18), while
males comprised 40% (n=12). The majority of patients (60%) were diagnosed with
nasopharyngeal cancer. Histopathologically, non-keratinizing undifferentiated SCC was
the most frequent subtype, observed in 43.3% of patients. Moderately differentiated SCC
was identified in 16.6% of cases, while poorly and well-differentiated forms were less
common. In terms of staging, the overwhelming majority of patients (96.7%) presented
with stage lll disease (Table 1).

Treatment modalities

Among the 30 patients, 70% received chemotherapy as the first-line treatment, while
30% underwent surgical intervention. All patients (100%) received CCRT. The mean weekly
cisplatin dose was 62.3+9.8 mg, with doses ranging from 40 to 80 mg. The number of
CCRT cycles varied from 2 to 7, with an average of 5 cycles. Most patients received either
4 cycles or 5 cycles, followed by 6 cycles. Only a few patients received 2 cycles, 3 cycles, or
7 cycles (Table 2).

Dose Reduction assessment

Figure 1 illustrated the distribution of dose reduction. The majority of patients
(80%, n=24) completed the planned cisplatin dose. However, 20% (n=6) required dose
adjustments during treatment, most commonly in the final two cycles due to tolerance-
related concerns.
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Table 1
Demographic Data of studied patients
Variable No. (%)
Age, years
Mean=SD 50.4+13.8
Range 21-74 years
Sex
Female 18 (60)
Male 12 (40)
Tumor type
Nasopharyngeal cancer 18 (60)
Tangue cancer 2(6.7)
Other* 10(33.3)
Histopathological type
Non-keratinizing undifferentiated squamous cell 13 (43.3)
Moderately differentiated squamous cell 5(16.6)
Poorly differentiated squamous cell carcinoma 3(10)
Well differentiated squamous cell carcinoma 2(6.7)
Squamous cell carcinoma (unspecified) 2(6.7)
Other** 5(16.6)
Stage
1l 29 (96.7)
v 1(3.3)
Table 2
Treatment modalities
Variable No. (%)
First line treatment
Surgery 9(30)
Chemotherapy 21 (70)
CCRT
70 Gy - 35 fx + cisplatin weekly 30(100)
Cisplatin dose (mg)
Mean+SD 62.3+9.8
Range 40-80
CCRT cycles
Average cycles 5 cycles
Range 2-7 cycles
<4 cycles 12 (40)
5 cycles 10 (33.3)
>5 cycles 8(26.7)
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Fig. 1. Distribution of cisplatin dose reduction
Table 3
Factors associated with dose reduction
A Dose reduction
Variable P value
Yes (N=6) No (N=24)
Age, meanzSD (Years) 58.6+7.8 48.3+14.4 0.01
Sex
Female 4 (66.7) 14 (58.3) 0.54
Male 2(33.3) 10 (41.7)
Tumor type
Nasopharyngeal cancer 3 (50) 15 (62.5) 045
Other 3(50) 9(37.5)
Histopathology
Well differentiation 2(33.3) 2(8.3)
Moderate differentiation 0 5(20.8) 0,037
Poor differentiation 2(33.3) 1(4.2)
Un-differentiated 1(33.3) 16 (66.7)
Stage
I} 6 (100) 23(95.8) 08
\% 0 1(4.2)
First line treatment
Chemotherapy 4(66.7) 18 (75) 0.52
Surgery 2(33.3) 6 (25)
Cisplatin Dose, mean+SD (mg) 69.1+5.8 60.6+10 0.018
CCRT cycles
<4 cycles 1(16.7) 11 (45.8)
5 cycles 2(33.3) 8(33.3) 0.02
>5 cycles 3(50) 5(20.8)
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Table 3 present the factors associated with the need for dose reduction. A statistically
significant association was observed between older age and the requirement for dose
reduction (mean age: 58.6+7.8 years vs. 48.3£14.4 years; p=0.01). Histopathological
differentiation also demonstrated a significant relationship, where patients with well-
differentiated or poorly differentiated tumors were more likely to experience dose
reduction compared to those with undifferentiated tumors (p=0.037). Furthermore,
patients who required dose reduction had a significantly higher mean cisplatin dose
(69.1+£5.8 mg) compared to those who did not (60.6+10 mg; p=0.018). Additionally, a
lower number of completed CCRT cycles was significantly associated with dose reduction
(p=0.02).

Postponed cisplatin treatment during CCRT

Figure 2 demonstrated the incidence of postponed cisplatin treatment. Out of the
30 patients, 83.3% (n=25) experienced at least one delay in their cisplatin administration,
while only 16.7% (n=5) completed their planned cycles without interruption.

Among the 30 patients receiving CCRT, the most common reason for postponement of
cisplatin treatment was leukopenia which was reported in 56.7% (n=17) of cases. Anemia
accounted for 33.3% (n=10) of postponements. Less frequent causes include dehydration,
thrombocytopenia, infection, and elevated serum creatinine (Figure 3).

Table 4 summarized the factors associated with postponed cisplatin treatment among
patients undergoing CCRT. Postponement of cisplatin administration was significantly
associated with older patient age (mean age: 52.4+12.9 years vs. 40+15.2 years; p=0.014).
Additionally, male patients were significantly more likely to experience treatment
postponement compared to female patients (p=0.046). A significant relationship was also
found regarding the number of completed CCRT cycles; patients completing <4 cycles
were more likely to have treatment postponement compared to those completing a
greater number of cycles (p=0.013).

5,
16.67%

Postponed

cisplatin

B No

B Yes

25,
83.33%

Fig. 2. Incidence of Postponed Cisplatin Treatment During CCRT
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Fig. 3. Reason for cisplatin reduction
Table 4
Factors associated with Postponed Cisplatin Treatment
Variable Postponed Cisplatin S,
Yes (N=25) No (N=5)
Age, mean=SD (Years) 52.4+12.9 40+15.2 0.014
Sex
Female 13 (52) 5(100)
Male 12 (48) 0 0.046
Tumor type
Nasopharyngeal cancer 15 (60) 3(60) 0,63
Other 10 (40) 2 (40)
Histopathology
Well differentiation 4(16) 0
Moderate differentiation 4(16) 1(20) 0.69
Poor differentiation 2(8) 1(20)
Un-differentiated 15 (60) 3 (60)
Stage
i 24 (96) 5(100)
\Y 1(4) 0 083
First line treatment
Chemotherapy 18(72) 4 (80)
Surgery 7 (28) 1(20) 059
Cisplatin Dose, mean+SD (mg) 62.8+10.1 60+10.6 0.57
CCRT cycles
<4 cycles 12 (48) 0
5 cycles 7 (28) 3(60) 0.013
>5 cycles 6 (24) 2 (40)
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Fig. 4. Hospital admission causes

Hospital admission

Out of 30 patients, 46.7% (n=14) required hospital admission during the course of CCRT,
while 53.3% (n=16) completed treatment without hospitalization. The most frequently
documented cause for admission was leukopenia, reported in 36.7% (n=11) of the total
cohort. This was closely followed by anemia in 33.3% (n=10) and dehydration in 20% (n=6)
of patients. Malnutrition contributed to 16.7% (n=>5) of admissions. Less common reasons
included low platelet count (3.3%), hemoptysis (3.3%), supportive treatment (3.3%), and
blood transfusion (3.3%) (Figure 4).

Table 5 outlined the factors associated with hospital admission among patients
undergoing CCRT. A statistically significant association was observed between older
age and the likelihood of hospital admission, with admitted patients having a higher
mean age (54.8+11.5 years) compared to those who were not admitted (46.5+14.9 years;
p=0.017).

Side effect

All patients (100%) experienced dry desquamation, with a mean onset at week 3.9,
indicating it typically developed during the 4th week of treatment. Similarly, taste loss
was observed in all patients, appearing on average at week 2.6, while hyposalivation
was the earliest side effect, occurring as early as week 1.4. Difficulty in swallowing was
also universally reported, with an average onset at week 2.7. Mucositis affected 96.7% of
patients and had a mean onset at week 2.7, aligning closely with the timing of swallowing
difficulty and taste changes. Less commonly reported side effects included nausea, which
was observed in 3.3% of patients with an early onset at week 1, and voice change, also
noted in 3.3% of patients, emerging later at week 5 (Figure 5, 6).
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Table 5

Factors associated with Hospital Admission

Postponed Cisplatin

Variable P value
Yes (N=14) No (N=16)
Age, mean=SD (Years) 548+11.5 46.5+14.9 0.017
Sex
Female 7 (50) 11 (68.8)
0.25
Male 7 (50) 5(31.3)
Tumor type
Nasopharyngeal cancer 9(64.3) 9(56.3) 0.47
Other 5(35.7) 7 (43.8)
Histopathology
Well differentiation 2(14.3) 2(12.5)
Moderate differentiation 3(21.4) 2(12.5) 0.72
Poor differentiation 2(14.3) 1(6.3)
Un-differentiated 7 (50) 11 (68.8)
Stage
i 13(92.9) 16 (100) 0.27
\Y] 1(7.1) 0
First line treatment
Chemotherapy 11(78.6) 11(68.8) 0.54
Surgery 3(21.4) 5(31.3)
Cisplatin dose, mean+SD (mg) 62.8+9.7 61.8+10.6 0.79
CCRT cycles
<4 cycles 5(35.7) 7 (43.8)
5 cycles 4(28.6) 6(37.5) 0.57
>5 cycles 5(35.7) 3(18.8)
35
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Fig. 5. Side effect frequency among studied group

376

"Eurasian Journal of Oncology', 2025, volume 13, N2 4

HA NEPBYIO HA CJIEQYIOLLYHO HA NPEABIAYILYIO K COAEPXAHUIO




OpuirviHanbHble ccnefoBaHuA
Original Research @

Change Voice

Nausea

Mucositis

Difficult in Swallowing

Hyposalivation

Taste Loss

Dry Desquamation

0 1 2 3 4 5 6

Fig. 6. Mean onset of time (in weeks) till development of side effects

B DISCUSSION

The study population had a mean age of 50.4 years, with a considerable age range
(21-74 years), reflecting the diversity of HNC demographics. Interestingly, our cohort was
predominantly female (60%), which contrasts with established global trends. In most
epidemiological datasets, HNC is more common among men, with a male-to-female
incidence ratio ranging from approximately 2 : 1 to 3 : 1, particularly for subsites like
laryngeal or oropharyngeal cancers as observed in Cohen et al.,, and Cantu studies [5,
6]. This discrepancy in our study may be attributable to localized environmental factors,
referral patterns, or random variation due to the small sample size.

NPC was the dominant tumor type in our cohort, accounting for 60% of cases. This
finding aligns with regional studies from endemic areas such as Southeast Asia and the
Middle East, where NPC is disproportionately common due to genetic susceptibility
and Epstein—Barr virus (EBV) exposure as observed in Pan et al., and Cantu studies [6,
71. Histologically, non-keratinizing undifferentiated squamous cell carcinoma was the
most prevalent subtype in our study (43.3%), further affirming the nasopharyngeal
predominance, as this subtype is characteristic of EBV-associated NPC.

In broader HNC populations, squamous cell carcinoma remains the most prevalent
histology, but the differentiation spectrum varies by subsite and etiology. For instance,
moderately to poorly differentiated variants are more frequently observed in tobacco-
associated cancers of the oral cavity and larynx as demonstrated by Stepan et al., study [8].

Nearly all patients (96.7%) in this study presented with stage Il disease, a pattern that
is unfortunately consistent with real-world observations in low-resource or high-burden
regions where late diagnosis is common due to limited access to screening and specialist
care. Data from Abdulamir et al. highlight similar staging trends in endemic NPC regions,
reinforcing our findings [9]. This late-stage presentation necessitates aggressive multimodal
therapy but also correlates with higher toxicity rates and treatment adherence challenges.
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Our treatment protocol is broadly consistent with the findings of Igbal et al., who
assessed compliance with weekly cisplatin in a cohort of HNSCC patients. In their study,
the median number of completed cycles was also five, and treatment adherence was high,
with minimal interruptions. These similarities validate our approach and suggest that
weekly cisplatin, when feasible, remains both tolerable and effective [4].

Moreover, the efficacy and tolerability of weekly cisplatin over high-dose three-
weekly regimens were demonstrated in the randomized trial analyzed by Szturz et al.,
where the weekly schedule showed favorable toxicity profiles and comparable survival
outcomes. Their data support our study’s use of a weekly protocol, especially in patients
with borderline renal function or those requiring closer dose modulation [10].

In contrast, Pan et al. reported that fewer than 50% of their NPC patients completed the
full intended cisplatin cycles due to acute toxicities and performance status decline. Their
findings suggest that even weekly dosing may require optimization, particularly in older
or frailer patients, and reflect the complex interplay between disease burden, treatment
intensity, and host resilience [7].

Similarly, Weykamp et al. emphasized the impact of age and organ function on
chemoradiation completion. Their recommendation for individualized dosing strategies
resonates with the range of cycles administered in our study and the observed need for
dose modifications in some cases [11].

In our study, 20% of patients required cisplatin dose reduction during CCRT, primarily
in the later cycles, suggesting cumulative toxicity as a limiting factor. The strongest
predictor of dose reduction was advanced age; patients requiring dose adjustment had a
significantly higher mean age (58.6+7.8 years) compared to those who tolerated full doses
(48.3£14.4 years, p=0.01). This aligns with findings from Weykamp et al. who highlighted
the impact of age-related hematologic and renal toxicity in patients undergoing cisplatin-
based chemoradiotherapy. The study emphasized that older patients were more likely to
develop leukopenia and nephrotoxicity, necessitating dose adjustments [11]. Similarly,
Singh et al. conducted a subgroup analysis of older versus younger patients undergoing
CCRT. Their findings showed that patients over 60 were significantly more prone to
dose reduction, supporting our conclusion that age is a critical risk factor for treatment
modification [12].

Another important association was observed between the average cisplatin dose
and the need for reduction. Those who required adjustments had a higher mean dose
(69.1£5.8 mg vs. 60.6£10 mg; p=0.018), reinforcing the dose-toxicity relationship and
highlighting the importance of individualized dosing strategies. This finding resonates
with observations by Fietkau et al,who demonstrated reduced toxicity with dose-
modified cisplatin regimens in head and neck cancer patients [13].

A remarkably high proportion of patients (83.3%) in our study experienced at least
one postponement of their cisplatin dose during CCRT. This high postponement rate
aligns with the findings of Weykamp et al., who reported frequent hematologic toxicities,
particularly leukopenia, in older patients receiving weekly cisplatin. They emphasized the
age-dependent vulnerability to myelosuppression and the resulting need for dose delays or
reductions. Our data corroborate this, showing a statistically significant association between
older age (mean 52.4 years vs. 40 years; p=0.014) and treatment postponement [11].

Additionally, male patients were more likely to experience delays (p=0.046), a
finding that may be partially explained by baseline differences in hematologic reserve,
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renal clearance, or body mass-related dosing. Though this sex-specific trend is less
frequently reported, it has emerged in similar cohorts, such as in Cohen et al., who noted
gender-based differences in treatment response and toxicity in head and neck cancer
populations [5].

A significant correlation was found between postponed treatment and lower CCRT
cycle completion. These observations are consistent with the data from Szturz et al.,
who demonstrated that weekly cisplatin was better tolerated overall, but still subject
to delays due to hematologic complications - especially in patients with lower baseline
performance status [10]. Conversely, Igbal et al. reported far fewer postponements in
their study of weekly cisplatin CCRT. Their population had stricter monitoring protocols
and possibly fewer comorbidities, which might explain their improved continuity. This
discrepancy underlines the importance of real-world data like ours, which reflects the
complexity and variability of treatment adherence in routine clinical settings [4].

Nearly half of the patients in our cohort (46.7%) required hospital admission during
CCRT, highlighting the substantial treatment burden associated with cisplatin-based
regimens. Our results are supported by the findings of Singh et al., who reported increased
hospitalization among older patients receiving cisplatin-based CCRT, primarily due to
hematologic and gastrointestinal side effects [12]. Similarly, Fietkau et al. noted that dose-
intensity and patient age were major predictors of hospitalization, with supportive care
frequently required to manage leukopenia, infections, and renal disturbances [13].

Age emerged as the only statistically significant factor associated with hospitalization
in our study. Patients who required admission had a significantly higher mean age
(54.8+11.5 years) compared to those who did not (46.5+14.9 years, p=0.017). This
observation aligns with data from Weykamp et al., who demonstrated that older patients
exhibited greater susceptibility to treatment-related toxicities, leading to higher rates of
hospitalization, dose modification, and treatment delays [11].

In contrast, Igbal et al. found lower hospitalization rates in their cohort, which may
reflect differences in patient selection, pre-treatment optimization, or availability of
outpatient supportive measures. Their patients were generally younger, and their study
reported strict monitoring protocols that may have mitigated early toxicity escalation [4].

All patients (100%) experienced dry desquamation, taste loss, hyposalivation, and
dysphagia. These toxicities appeared early in the treatment course, with hyposalivation
starting as early as week 1.4, taste loss and dysphagia by weeks 2.6-2.7, and dry
desquamation around week 3.9. This temporal clustering reflects the cumulative mucosal
and epithelial injury from combined radiotherapy and systemic cisplatin exposure. The
timing and prevalence of these toxicities are consistent with those reported in previous
trials. Szturz et al. noted that mucositis, xerostomia, and dysgeusia were the most
common acute side effects in patients undergoing weekly cisplatin-based CCRT. Their
data confirm that mucosal inflammation and salivary dysfunction typically emerge by
the second or third week, contributing significantly to patient discomfort and nutritional
challenges [10].

Similarly, Pan et al. reported mucositis and dysphagia in over 90% of their NPC patients
receiving CCRT, with onset typically between the second and fourth weeks, corroborating
the patterns we observed. The near-universal presence of dry desquamation and mucositis
in our cohort may be attributed to the radiation dose (70 Gy over 35 fractions), which is
known to induce predictable epithelial damage [7].

«EBPa3snCKMI OHKONOTNYECKNA KypHan», 2025, Tom 13, N2 4 379

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



Review of Concurrent Chemotherapy Protocols in Head
and Neck Radiotherapy: Adherence to Treatment and Side Effects

Less frequent adverse effects such as nausea and voice change occurred in only 3.3%
of patients. Nausea appeared early (week 1), likely reflecting acute cisplatin toxicity,
whereas voice changes emerged later (week 5), possibly due to laryngeal edema or
mucosal thickening secondary to radiation exposure. These findings are in line with the
side effect timeline reported by Igbal et al., where early nausea and late phonatory issues
were occasional but not dominant features [4].

Moreover, these findings support the exploration of toxicity-reducing strategies such
as IMRT and cytoprotective agents. As suggested by Fietkau et al.,, dose adjustments
and personalized scheduling may reduce side effect intensity without compromising
therapeutic efficacy [13].

B CONCLUSION

CCRT with weekly cisplatin is effective but associated with significant toxicity. Dose
reductions (20%) and treatment delays (83.3%) were common, especially in older patients
and those with differentiated tumors. Nearly half required hospitalization, mainly for
hematologic issues and dehydration. Acute side effects were universal, with mucositis and
mucocutaneous toxicities appearing early, highlighting the need for close monitoring
and supportive care.

B REFERENCES

Gormley M, Creaney G, Schache A, et al. Reviewing the epidemiology of head and neck cancer: definitions, trends and risk factors. Br Dent J.
2022;233(9):780-6.

2. Cancer Registry of Iraq Annual Report [Internet]. 2022 [cited 2025 May 17]. Available from: https://storage.moh.gov.iq/2024/03/31/2024_03_3
1_11983087032_3940351786864953.pdf

3. Salih HH, Abd SY, Al-Kaseer E, Al-Diwan J. Cancer in Iraq, general view of annual report 2022. J Contemp Med Sci [Internet]. 2024 [cited 2025 May
28];10(6). Available from: https://www.jocms.org/index.php/jcms/article/view/1676

4. Igbal MS, Chaw C, Kovarik J, et al. Primary Concurrent Chemoradiation in Head and Neck Cancers with Weekly Cisplatin Chemotherapy: Analysis
of Compliance, Toxicity and Survival. Int Arch Otorhinolaryngol. 2017;21(2):171-7.

5. Cohen N, Fedewa S, Chen AY. Epidemiology and Demographics of the Head and Neck Cancer Population. Oral Maxillofac Surg Clin N Am.
2018;30(4):381-95.

6.  Cantu G. Nasopharyngeal carcinoma. A "different" head and neck tumour. Part A: from histology to staging. Acta Otorhinolaryngol Ital.
2023;43(2):85-98.

7. Pan XX, Liu YJ, Yang W, et al. Histological subtype remains a prognostic factor for survival in nasopharyngeal carcinoma patients.
The Laryngoscope. 2020;130(3):E83-8.

8. Stepan KO, Mazul AL, Skillington SA, et al. The prognostic significance of race in nasopharyngeal carcinoma by histological subtype. Head Neck.
2021;43(6):1797-811.

9. Abdulamir A, Hafidh R, Abdulmuhaimen N, et al. The distinctive profile of risk factors of nasopharyngeal carcinoma in comparison with other
head and neck cancer types. BMC Public Health. 2008;8(1):400.

10.  Szturz P, Wouters K, Kiyota N, et al. Weekly Low-Dose Versus Three-Weekly High-Dose Cisplatin for Concurrent Chemoradiation in Locoregionally
Advanced Non-Nasopharyngeal Head and Neck Cancer: A Systematic Review and Meta-Analysis of Aggregate Data. The Oncologist.
2017;22(9):1056-66.

11.  Weykamp F, Seidensaal K, Rieken S, et al. Age-dependent hemato- and nephrotoxicity in patients with head and neck cancer receiving
chemoradiotherapy with weekly cisplatin. Strahlenther Onkol. 2020;196(6):515-21.

12.  Singh GK, Noronha V, Patil VM, et al. Safety and efficacy of concurrent chemoradiotherapy for head-and-neck cancers in older versus younger
patients: Post hoc: analysis of a randomized controlled trial. Cancer Res Stat Treat. 2020;3(3):482.

13. Fietkau R, Hecht M, Hofner B, et al. Randomized phase-lll-trial of concurrent chemoradiation for locally advanced head and neck cancer
comparing dose reduced radiotherapy with paclitaxel/cisplatin to standard radiotherapy with fluorouracil/cisplatin: The PacCis-trial. Radiother
Oncol. 2020;144:209-17.

380 "Eurasian Journal of Oncology", 2025, volume 13, Ne 4

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



OpuirviHanbHble ccnefoBaHuA
Original Research

https://doi.org/10.34883/P1.2025.13.4.020 ©®S6

Mammadov A.
National Center of Oncology, Baku, Azerbaijan

Risk Factors for Oral Cancer

Conflict of interest: nothing to declare.

Gratitude: the authors express their gratitude to General Director of the National Center of Oncology of the Ministry of Health
of Republic of Azerbaijan for creating the conditions for conducting the research.

The article is published in author’s edition.

Submitted: 09.09.2025

Accepted: 10.11.2025
Contacts: drmammadovanar@gmail.com

Abstract

Introduction. Oral cancer is a polyethological disease. A number of factors contributing
to the development of this disease have been identified. These include alcohol abuse
(especially dark drinks), smoking (the combined use of these two factors significantly
increases the risk of developing OC), consumption of very-hot beverages and food,
sharp-edged carious teeth, chronic injury to the oral mucosa caused by poor-quality rigid
dentures, occupational hazards (the incidence is relatively higher among workers in heavy
metal salts, as well as in the oil industry), inflammatory processes of the oral mucosa. In
addition, a deficiency of vitamins A and B also contributes to the development of oral
cancer.

Purpose. The purpose of research is to analyze the risk factors of OC.

Materials and methods. The research analyzed the incidence and mortality rates of OC
and PC (pharyngeal cancer) depending on gender and age. In this research, smoking
and alcohol use were evaluated as the main risk factors for OC. Odds ratios with 95%
confidence intervals were calculated to evaluate these factors. The collected data was
tabulated and analyzed using SPSS version 16.

Results. The highest incidence of oral cancer was observed in the age groups 46-55 and
56-65 years.

79 of the 100 patients (79%) in the case group were current alcohol users or had used
alcohol in the past. Of these, 54 (54%) were both alcohol and cigarette users. Of the
150 patients in the control group, 70 (46.7%) were alcoholics, and 35 (23.3%) of them were
alcoholics and smokers. The other 80 patients (53.3%) had never consumed alcohol or
consumed it extremely rarely. The odds ratio (OR) for alcohol users was 4.3, with a 95% Cl
of 2.411-7.666. The risk was statistically significant (p<0.01).

People who currently drinking alcohol (OR=7.2, 95% Cl 3.741-13.954) had a higher risk of
developing OC than those who had ever consumed it (OR=2.2, 95% Cl 1.112-4.474).

The risk of developing OC was significantly higher in patients who had consumed alcohol
for more than twenty years (OR=7.1,95% Cl 3,227-15,670) compared to patients who had
consumed alcohol for less than ten years (OR=2.8, 95% Cl 1,299-5,966).

Smokers had a significantly higher risk of developing oral cancer than never smokers
(OR=3.1; 95% Cl 1.779-5.343; p<0.001).

In the subgroup of lifetime smokers, the incidence of "regular daily smokers" was 36.5% in
the case group (27 patients out of 74 smokers) and 27.8% in the control group (20 patients
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out of 72 patients). In this subgroup, "non-daily smokers" accounted for 27% (20 patients)
in the case group and 16.7% (12 patients) in the control group. In the former smokers
subgroup, daily smokers was 16.2% (12 out of 74 patients) in the case group and 34.7%
(25 out of 72 patients) in the control group.

In this subgroup, non-daily smokers constituted 20.3% (15 out of 74 patients) in the case
group and 20.8% (15 out of 72 patients) in the control group. That is, lifetime daily smokers
(OR=4.1, 95% Cl 1.954-8.395; p<0.01) had a higher risk for OC than former smokers who
were daily smokers (OR=2.043, 95% Cl 1.292-6.964). Also, lifelong non-daily smokers
(OR=3.1,95% Cl 2.154-9.607; p<0.01) had a higher risk for OC than former smokers who
were non-daily smokers (OR=1.4, 95% Cl 0.635-3.266; p=0.001).

Conclusion. In this research, smoking and alcohol use were evaluated as the main risk
factors for OC. According to our analysis, alcohol use increases the risk of developing OC
approximately 4.3-fold, while the risk is 3.2-fold higher in current alcohol users than in
former users. Furthermore, a significant association was found between the duration of
alcohol use and the risk of OC; the risk is higher in those who have consumed alcohol for
more than 20 years compared to those who have consumed alcohol for a shorter period.
Regularly for over 20 years, alcohol use (OR=7.111, 95% Cl 3.227-15.670) and smoking
(OR=4.154, 95% Cl 2.121-8.133, p<0,001) are considered significant risk factors for the
development of oral cancer. The risk of developing oral cancer also depends on the
smoking period.

Keywords: oral cancer, pharyngeal cancer, incidence, smoking, alcohol use, odds ratio,
confidence interval
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KOHGNUKT MHTEpecoB: He 3asiBnieH.

BnaropapHocTI: aBTOpP BblpaXkaeT 6/1arofapHOCTb reHepanbHOMY AvpeKkTopy HaunoHanbHoro LeHTpa oHkonorum MuHncTep-
CTBa 34paBooxpaHeHuns AsepbarigxkaHckomn Pecny6nmkm 3a co3gaHvie yCrioBuin Ans NpoBeaeHns NcciefoBaHus.
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Pesiome

BBegeHwme. Pak nonoctu pta (PMP) — 310 nonnatuonornyeckoe 3abonesaHue. BoisiBneH
pAn bakTopoB, CNoCco6CTBYIOLWNX Pa3BUTUIO 3TOrO 3aboneBaHuA. K HUM OTHOCATCA 310-
ynotpebneHue ankoronem (0CO6eHHO TEMHbIMU HaNUTKamu), KypeHue (coueTaHue 3Tux
OByX GaKTOPOB 3HAUNTENbHO YBENMUMBAET PUCK PA3BUTMA paka MONOCTK pTa), ynoTpe-
6reHre oUeHb ropsuKX HAaMUTKOB W MULLM, OCTPble Kapuo3Hble 3yObl, XpOHMYecKas TpaB-
Ma CJIM3UCTOM 0O6ONOUKM NONOCTMN PTa, BbI3BAaHHAA HEKAUeCTBEHHBIMU KEeCTKAMM 3Y6HbI-
M1 NpoTe3amu, NpodpeccuoHasbHble BPegHOCTM (3aboneBaeMoCTb OTHOCUTENBHO Bbille
y pabouux, paboTaloWwmnx ¢ CONAMN TAXKENbIX METAJIOB, a TakXKe B HEPTAHON MPOMbILL-
NIEHHOCTW), BOCManuMTe/IbHblE NPOLECChl CN3NCTON 06010UKN NonocTh pTa. Kpome Toro,
fedrumT BUTaMMHOB A 1 rpynnbl B Takxe cnocobcTByeT pa3BuTKIO paka NonocTu pra.
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Lenb. AHanuns paktopoB pucka passutua PIP.

Matepuanbl n meToAbl. B nccnefgoBaHUM aHanM3NpPoBanncb 3a6oeBaeMoCTb U CMepT-
HocTb oT PIP n PI (paka rnotkn) B 3aBUCMMOCTM OT nosa 1 Bo3pacTa. B naHHOM mccne-
[I0BaHWM KypeHue 1 ynotpebneHune ankoronsa paccMaTprBaNvCh Kak OCHOBHbIe haKTopbl
purcka pa3sutus PMP. Jns oueHKM 3Tux GpakTopoB 6bLIM paccumTaHbl OTHOLIEHMA WAHCOB
€ 95%-m foBepuTtenbHbIM MHTepBanoM. CobpaHHble faHHble Obinu cBefeHbl B Tabnuuy 1
npoaHanu3npoBaHbl C Ncnonb3oBaHuem SPSS Bepcun 16.

PesynbraTtbl. Hanbonbluaa 3aboneBaeMocTb pakom MONOCTY pTa Habnoganacb B BO3-
pacTHbIX rpynnax 46-55 n 56-65 net. 79 13 100 naumeHToB (79%) OCHOBHOW rpynmnbl yno-
TPebnAnNn ankorosb B HacTosllee Bpemsa UK ynotpebnanu ero B npowsiom. M3 Hux 54
(54%) ynoTpebnanu ankorosb U Kypunum ogHOBpeMeHHO. M3 150 nauneHTOB KOHTPOSb-
How rpynnbl 70 (46,7%) cTpaganv ankoronnsmom, a 35 (23,3%) — ankoronnsMom u Kypunu.
OctanbHble 80 nauuneHToB (53,3%) HMKOr4a He ynoTpebnann ankoronb unu ynotpebns-
nun ero KpawnHe pegko. OTHoweHwne waHcos (OL) ansa nuu, ynotpebnaAwwmx ankoronb,
coctaBuno 4,3 npu 95% AU 2,411-7,666. Puck 6bin cTaTucTyeckn 3HaummbiM (p<0,01).
Y nuu, ynotpebndowmx ankoronb B HacTosAwee Bpema (OLWWL=7,2; 95% AW 3,741-13,954),
PUCK pa3BUTKA paka NosiocTy pTa bbin Bbille, Yem Y TeX, KTo ynoTpebnan ero korga-nnbo
(OW=2,2;95% AW 1,112-4,474).

Prick pa3BuTma paka nonoctu pTa Obin 3HAUUTENBHO BbiLLE Y NALMEHTOB, YNOTPebnABLIMX
ankorosb 6onee asaguatu net (OW=7,1; 95% [N 3227-15670), N0 CpaBHEHUIO C NaLneH-
Tamu, ynotpebnaBWnMY ankoronb meHee fecAatu net (OLL=2,8; 95% [N 1299-5966).

Y KypunblLUMKOB PUCK Pa3BUTUA paKa NOIOCTW pTa Obl1 3HaUNTESNTbHO BblLUE, YEM Y HUKOT-
Ha He kypuswunx (OW=3,1;95% AW 1,779-5,343; p<0,001).

B nogrpynne KypunbLUMKOB, KypPALMX BCIO XN3Hb, YacTOTa «PEerynfapHbIX eXXedHeBHbIX
KypunbLLMKOB» cocTaBuna 36,5% B rpynne HabniogeHuws (27 naumeHToB 13 74) n 27,8% B
KOHTponbHou rpynne (20 nayneHToB 13 72). B 3TOM noarpynne «He exefgHeBHble Kypusb-
WUKU» cocTaBunu 27% (20 naumeHTOB) B rpynne HabnogeHna un 16,7% (12 nauneHTos) B
KOHTpOJIbHOM rpynne. B noarpynne 6bIBLUNX KYPUbLLMKOB JONA «eXe[HEBHbIX KypuIb-
WwuKoB» coctaBuna 16,2% (12 n3 74 naumeHToB) B rpynne HabnogeHuna n 34,7% (25 n3
72 nauneHToB) B KOHTPONbHOW rpynne. B 3Ton noagrpynne «He exeAHEBHbIE KYPUIbLLNKN»
coctasunu 20,3% (15 n3 74 nauneHToB) B rpynne HabnoaeHus n 20,8% (15 u3 72 nauu-
€HTOB) B KOHTPOJIbHOW rpynne. To ecTb Y TeX, KTO BCIO »KM3Hb Kypun exegHesHo (OLL=4,1;
95% W 1,954-8,395; p<0,01), puck pa3BuTUA paka NonocTu pta Obin Bbile, YeM y 6biB-
LUNX KyPUSbLLMKOB, KypALmX exeaHeBHo (OLL=2,043; 95% [ 1,292-6,964). Kpome Toro,
y TeX, KTO BCIO »KM3Hb Kypun He exeaHeBHo (OLW=3,1; 95% [N 2,154-9,607; p<0,01), puck
pa3BuUTMA paka NonocTy pTa Obin Bbille, YeM Y ObIBLUNX KYPUNbLUMKOB, KYPALLUX HE exe-
aHeBHo (OLWU=1,4;95% W 0,635-3,266; p=0,001).

3aknioueHune. B paHHOM nccnefoBaHnmM KypeHue 1 ynotpebneHre ankorons 6o oue-
HeHbl Kak OCHOBHble aKTopbl pvcKka paka nosnoctu prta. CornacHoO Hawemy aHanusy,
ynotpebneHne ankorona yBennunBaeT pUCK pa3BUTUA paka MonocTu pTa NprMepHo B
4,3 pa3a, Npy 3TOM pUCK B 3,2 pa3a Bbllle Y HbIHELWHWX NOoTpebuTenein ankorons, Yem y
6bIBLLMX. KpoMme Toro, Bbina obHapy»keHa 3HaurMasn CBA3b MeXAy NPOLOIKUTENIbHOCTbIO
ynoTtpebneHns ankorona n pUCKom paka nonocTu pTa; PUCK BblLLe Y Tex, KTo ynotpebnaeTt
ankoronb 6onee 20 neT, N0 CpaBHEHNIO C TeMu, KTO ynoTpebnaeT ankoronb B TeyeHune 60-
nee KopoTKoro nepuopa. PerynapHoe ynotpebneHue ankoronsa B TeueHue 6onee 20 net
(OP=7,111, 95% W 3,227-15,670) n kKypeHne (OP=4,154, 95% AU 2,12-8,133, p<0,001)
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CYNTAOTCA 3HAYMMbIMU d)aKTOpaMI/I PUCKa pa3BnUTUA paka NONOCTU PTa. Puck Pa3BnUTUA
PaKka NMOoJIOCTN PTa TaKXKe 3aBUCUT OT CTaKa KypeHuA.

KnioueBble cnoBa: PaK NoONIOCTU PTa, PaK rMoTKu, 3a601eBaemMocCTb, KypeHue, yn0Tpe6ne-
HWe ankorond, OTHoLWeHne WaHCOoB, ,ElOBepI/ITEJ'IbeIIZ NHTEpBan

B INTRODUCTION

Oral cancer is a polyethological disease. A number of factors contributing to the
development of this disease have been identified. These include alcohol abuse (especially
dark drinks), smoking (the combined use of these two factors significantly increases
the risk of developing OC), consumption of very-hot beverages and food, sharp-edged
carious teeth, chronic injury to the oral mucosa caused by poor-quality rigid dentures,
occupational hazards (the incidence is relatively higher among workers in heavy metal
salts, as well as in the oil industry), inflammatory processes of the oral mucosa. In addition,
a deficiency of vitamins A and B also contributes to the development of oral cancer. [1,
p. 1;2, p. 507-520].

The risk of developing oral cancer is 4-10 times higher in those who use heavy
cigarettes. It is stated that this risk increases more than 35 times in those who both drink
alcohol and smoke heavily. According to some researchers, smoking causes 41% of oral
and oropharyngeal cancers in men and 15% in women worldwide. In tobacco users,
neoplasms often occur on the cheeks and in areas in contact with the gums. More attention
should be given to such factors as poor oral hygiene, specific and inadequate nutrition,
immunodeficiency, viral infections, especially human papillomavirus. It is believed that
the development of oral cavity and pharyngeal cancer is possible even without any of the
listed risk factors.

Another risk factor is the human papilloma virus (HPV). Currently, HPV types 16 and 18
have been proven to have the highest carcinogenicity. Their activity is closely linked to a
mutation of the gene encoding the TP53 protein. Various studies have shown an overall
prevalence of HPV infection in oral tumors ranging from 14% to 91%. HPV expression in
oral squamous cell carcinoma tissues is 4 times higher than in normal mucosa. [3, p. 541-
550; 2, p. 507-520].

Family history also plays a role in the development of oral and pharyngeal cancer (PC).
This risk is 3 times higher in people with a family history of malignant neoplasms of the
oral cavity and pharynx. [4, p. 62-72].

Precancerous pathologies play an important role in the development of OC and
PC. Precancerous diseases include Bowen'’s disease (erythroplakia, erythroplasia), lupus
erythematosus, lichen planus, leukoplakia, candidiasis (thrush) and Epstein-Barr virus, as
well as vitamin A, Eand C deficiencies in the body. The absence of disease complaintsin the
early stages of the disease in OC and PC patients, patients’failure to consult a doctor, their
socioeconomic status, oncological negligence of physicians, medical history information
and failure to evaluate patient complaints, lack of systematic preventive examinations
of the oral cavity are the main reasons for the delay in the diagnosis of oral cavity and
pharyngeal cancer [5, p. 431-465; 6, p. 541-550; 7, p. 4201-4212].
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B MATERIALS AND METHODS

The research analyzed the incidence and mortality rates of OC and PC depending on
gender and age in various administrative-territorial regions of Azerbaijan during 2019-
2023. In this research, smoking and alcohol use were evaluated as the main risk factors
for OC. Odds ratios with 95% confidence intervals were calculated to evaluate these
factors. The collected data was tabulated and analyzed using SPSS version 16.

B DISCUSSION

The study included 100 patients diagnosed with OC who underwent surgical treatment
and radiotherapy at the National Oncology Center of the Republic of Azerbaijan in 2018-
2022. The control group was formed from 150 patients who applied to the outpatient
clinic of our center and did not have a malignant tumor diagnosis. Harmful habits such as
drinking alcohol and smoking are not common among women in Azerbaijan, therefore
women with OC diagnosis were not included in both the study and control groups in
order to objectively assess the results of the study.

A questionnaire consisting of two sections, demographic characteristics and risk factor
assessment, was distributed to the patients. The first section consists of a set of questions
about the participant’s age, education level, and occupation, while the second section
included questions about harmful habits such as alcohol and cigarettes. Thus, participants
in both groups were classified primarily as smokers and never smokers. Smokers were
divided into two subgroups: smokers who had smoked tobacco products all their lives
and former smokers who had not smoked for the last 3-5 years. These two subgroups
were also divided into daily smokers and non-daily non-smokers.

Alcohol consumers were divided into the following categories: regular drinkers,
occasional drinkers, very rare drinkers, and never drinkers.

The study group included 100 men with a histopathologically confirmed diagnosis
of oral cancer. Their age ranged from 35 to 80 years, with an average age of 61+5.5 years.
The control group (n=150) consisted of men aged 40-82 years (mean age 63+3.8 years).
As can be seen from Table 1, the highest incidence of oral cancer was observed in the age
groups 46-55 and 56-65 years.

In the study, 79 of the 100 patients (79%) in the case group were current alcohol users
or had used alcohol in the past. Of these, 54 (54%) were both alcohol and cigarette users.
Of the 150 patients in the control group, 70 (46.7%) were alcoholics, and 35 (23.3%) of
them were alcoholics and smokers. The other 80 patients (53.3%) had never consumed

Table 1
Age distribution of patients in the control and observation groups
Ages Observation group Control group
Abs (%) Abs (%)
35-45 15 15% 22 14,7%
46-55 25 25% 41 27,3%
56-65 30 30% 51 34%
66-75 17 17% 24 16%
>75 13 13% 12 8%
)2 100 100% 150 100%
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alcohol or consumed it extremely rarely. The odds ratio (OR) for alcohol users was 4.3, with
a 95% Cl of 2.411-7.666. The risk was statistically significant (p<0.01).

Of the group of cases, 24 patients (24%) stated that they no longer drank alcohol, but
were former alcohol users, while 60 patients (60%) currently drink alcohol. A significant
correlation in the development of OC was found in both former and current alcohol
users. At that time, those who were still currently drinking alcohol (OR=7.2,95% Cl 3.741-
13.954) had a higher risk of developing OC than those who had ever consumed it (OR=2.2,
95% Cl 1.112-4.474).

A linear association exsists between the alcohol use period and oral cancer. In the case
group, 28 patients (28%) consumed alcohol for more than 20 years, while in the control
group this rate was 10% (15 patients). The risk of developing OC was significantly higher
in patients who had consumed alcohol for more than twenty years (OR=7.1,95% Cl 3,227-
15,670) compared to patients who had consumed alcohol for less than ten years (OR=2.8,
95% Cl 1,299-5,966).

Of the total number of patients consuming alcohol in the study group, 44 (44%)
consumed only vodka, 22 patients (22%) regularly consumed vodka, beer, and wine, and
11 patients (11%) consumed mainly beer and vodka.

Table 2
Association between alcohol use and the oral cancer

Alcohol consumption category ;)a)se group (abs; (Cac;’nsl;r‘;ol )group OD (C195%) P
Alcohol consumers 79 79% 70 46,7% 4.3 (2.411-7.666) <0.01
Those who have ever used it 24 24% 41 27,3% 2.2(1.112-4.474) <0.01
Those who currently use 60 55% 29 19,4% 7.2(3.741-13.954) | <0.05
Never or rarely use 21 21% 80 53,3% 1
Period of alcohol consumption
Less than 10 years 19 19% 26 18,6% 2.8 (1.299-5.966) <0.05
10-20 years 32 32% 29 20,7% 4.2 (2.097-8.426) <0.05
Over 20 years 28 28% 15 10% 7.1(3.227-15.670) | <0.01
Never or rarely 21 21% 80 53,3% 1

Table 3

Association between smoking and oral cancer risk
Smoking category :;absse; g/:;)up ::Ln:;r;: )group 0D (C195%) P
Risk between smokers and non-smokers
Smokers 74 (74%) 72 (48%) 3.1(1.779-5.343) <0.01
Never smokers 26 (26%) 78 (52%) 1
Risk among smokers
Lifelong ever-daily smokers 27 (36,5%) 20 (27,8%) 4.1 (1.954-8.395) <0.01
Lifelong non-daily smokers 20 (27%) 12(16,7%) 3.1 (2.154-9.607) <0.01
E;'g?(::m“ers whoweredaily 15 (14 20 25 (34,7%) 2.04(1.292-6.964) | <0.05
Z‘;ir{;“::ns(;‘(‘e"r‘sers whowerenon- ;5 (51 39 15 (20,8%) 14(0.635-3266)  0.01
)2 74 (100%) 72 (100%)
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Table 3 shows the association between smoking and oral cancer. In this study, 74%
(74/100) of the patients in the case group and 48% (72 cases) of the control group were
smokers. Smokers had a significantly higher risk of developing oral cancer than never
smokers (OR=3.1; 95% Cl 1.779-5.343; p<0.001). As mentioned above, the patients in the
smoking group were divided into two subgroups: ever smokers — those who had smoked
tobacco products throughout their lives (before the diagnosis of oral cancer) and former
smokers — those who had not smoked tobacco products in the last 3-5 years. Patients in
these two subgroups were also divided into daily smokers and non-smokers.

In the subgroup of lifetime smokers, the incidence of "regular daily smokers" was
36.5% in the case group (27 patients out of 74 smokers) and 27.8% in the control group
(20 patients out of 72 patients). In this subgroup, "non-daily smokers" accounted for 27%
(20 patients) in the case group and 16.7% (12 patients) in the control group. In the former
smokers subgroup, daily smokers was 16.2% (12 out of 74 patients) in the case group and
34.7% (25 out of 72 patients) in the control group.

In this subgroup, non-daily smokers constituted 20.3% (15 out of 74 patients) in the
case group and 20.8% (15 out of 72 patients) in the control group. That is, lifetime daily
smokers (OR=4.1,95% Cl 1.954-8.395; p<0.01) had a higher risk for OC than former smokers
who were daily smokers (OR=2.043, 95% Cl 1.292-6.964). Also, lifelong non-daily smokers
(OR=3.1,95% Cl 2.154-9.607; p<0.01) had a higher risk for OC than former smokers who
were non-daily smokers (OR=1.4, 95% Cl 0.635-3.266; p=0.001).

A significant association was observed between the amount of smoking and the risk of
developing oral cancer. Thus, as can be seen from Table 4, those who smoked more than
two packs of cigarettes had a significantly higher risk of developing OC (OR=5.5, 95% Cl
2.662-11.366; p=<0.001).

Itis clear that the increased risk of developing oral cancer also depends on the smoking
period. The risk of developing oral cancer is lowest in those who smoked for less than

Table 4
The relationship between the amount of smoking and oral cancer risk
A Case group Control group n
Amount of cigarettes (abs; %) (abs; %) OD (C1 95%) p
Less than 1 pack per day 19 (19%) 30 1.9 (0.919-3.927) <0.05
1-2 packs per day 22 (22%) 24 2.8 (1.326-5.702) <0.05
More than 2 packs per day 33 (33%) 18 5.5(2.662-11.366) | <0.05
Never smokers 26 (26%) 78 (52%) 1
)3 100 (100% 150 (100%)
Table 5
Significant association between smoking period and oral cancer risk
. . Case group Control group 0
Smoking period (abs; %) (abs; %) OD (C195%) p
Smoker for less than 10 years 13 (13%) 26 (17,3%) 1.5 (0.674-3.339) <0.05
Smokers for 10-20 years 25 (25%) 20 (13,4%) 3.8(1.795-7.834) <0.01
Smokers for more than 20 years | 36 (36%) 26 (17,3%) 4.2(2.121-8.133) <0.05
Never smokers 26 (26%) 78 (52%) 1
> 100 (100%) 150 (100%)
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10 years (OR=1.5, 95% Cl 0.674-3.339), while the risk is highest in those who smoked for
more than 20 years (OR=4.2, 95% Cl 2.121-8.133; p=<0,001).

B RESULTS

In conclusion, the results of our case-control study indicate that risk factors such as
smoking and alcohol use play a significant role in the development of oral cancer (OC)
in Azerbaijan. According to our analysis, alcohol use increases the risk of developing OC
approximately 4.3-fold, while the risk is 3.2-fold higher in current alcohol users than in
former users. Furthermore, a significant association was found between the duration of
alcohol use and the risk of OC; the risk is higher in those who have consumed alcohol for
more than 20 years compared to those who have consumed alcohol for a shorter period.

Similarly, the results of our study confirm that smoking increases the risk of developing
OC by 3.1-fold. A correlation was observed between the number of cigarettes smoked and
the risk of OC; the risk was significantly higher in those who smoked more than two packs
of cigarettes per day than in those who smoked less. Furthermore, a significant association
was found between the duration of smoking and the risk of OC; the risk was highest in
those who had smoked for more than 20 years. Regularly for over 20 years, alcohol use
(OR=7.111, 95% Cl 3.227-15.670) and smoking (OR=4.154, 95% Cl 2.121-8.133, p<0,001)
are considered significant risk factors for the development of oral cancer.

B CONCLUSION

Overall, the results of our study indicate that smoking and alcohol use are significant
risk factors for the development of OC among men in Azerbaijan. These results have
important implications for shaping public health policies, strengthening measures to
break these harmful habits, and educating the population. Future studies may further
investigate the molecular mechanisms of these risk factors and the role of other potential
risk factors.
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Abstract

Introduction. Rectal cancer is one of the most frequent human malignant neoplasms
and is the second most prevalent cancer of the large intestine. As one of the main public
health issues, colorectal cancer is the third most prevalent cancer in men and the second
most common cancer in women worldwide.

Purpose. To compare the pathological response, dose delivered to organs at risk (bladder,
femoral head, and bowel bag), and acute side effects of short-course RT versus long-
course RT in locally advanced rectal cancer.

Materials and methods. A prospective observational comparative study was done,
compared short-course and long-course RT in locally advanced rectal cancer. Forty
patients underwent volumetric-modulated arc therapy. Short course (25 Gy in 5 fractions)
and long course (50.4 Gy in 28 fractions) groups were assessed for pathological response,
organ doses, and side effects.

Results. Most patients were in cancer stage 3(80%), with no metastasis. Pathological
response after RT showed no significantassociation with RT course (P=0.633).Genitourinary
toxicity of grade 2 was noticed among the majority of patients in both groups with higher
percentages seen in the long-course group (80% vs. 70%), while Gastrointestinal tract
toxicity of grade 2 was higher in the long-course group (75% vs. 65%). Dose-volume
histogram constraints differed significantly for bladder and bowel. Long-course patients
had a higher bladder Dose-volume histogram (69.85 vs. 60.1) and bowel (15.6 vs. 7.25).
Conclusion. Both courses show similar risks of genitourinary and GIT toxicity, but short-
course course tends to be less toxic. The majority of the cases with both regimes reported
grade 2 GIT and GUT toxicity. Additionally, DVH constraints are significantly higher in the
long-course group for bladder, bowel, and femoral heads.

Keywords: rectal cancer, GIT toxicity, GUT toxicity, DVH, short-course RT, long-course RT
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Pesiome

BBegeHwme. Pak NpsaMOoN KULWKK ABNAETCA OOAHUM M3 Hanbosee YacTbIX 3/1I0KaYeCTBEHHbIX
HOBOOOGPA30BaHNI 1 BTOPLIM MO PAaCNPOCTPAHEHHOCTM BUAOM PaKka TONCTON KULWKW. AB-
NAACb OJHOW U3 OCHOBHbIX NPO6IEM OOLECTBEHHOIO 34PaBOOXPAHEHUS, KONIOPEKTab-
HbI paK 3aHMMaEeT TPeTbe MeCTO MO PacnpPOCTPAHEHHOCTN CPeAn MY>KUNH 1 BTOpOe Me-
CTO Cpefu XeHLNH BO BCEM MUpe.

Lienb. CpaBHWTb NaToNOrnMyeckunin oTeeT, o3y 0bnyyeHra opraHoB prcka (MoueBoro ny-
3blpA, FONOBKN GefPEHHON KOCTU N KULWIEYHOrO MeLLKa) 1 ocTpble NoboUHble 3¢deKTbl
KOopoTKoro Kypca PT no cpaBHeHMIo € gnnTenbHbIM Kypcom PT npu mecTHopacnpocTpa-
HEHHOM paKe NPAMON KULLKN.

Matepuanbl n metopapbl. [1poBeeHO NPOCNEKTUBHOE 06CEpPBaALMOHHOE CPABHUTENBHOE
nccnefoBaHme, B KOTOPOM CPaBHMBAMCh KOPOTKOKYPCOBasa 1 ANMHHOKYpcoBas PT npu
MEeCTHOPACNPOCTPaHEHHOM pake NpsaMon Kuwkn. Copoka nauueHTam 6Obina npoeeaeHa
ob6bemMHO-MoayNnMpoBaHHasA fyrosasa Tepanus. B rpynnax kopotkoro (25 p B 5 dpakuymsx)
1 anuHHoro (50,4 Tp B 28 dppakumax) KypcoB oLeHMBany NaTonorMyeckunin oTBeT, opraH-
Hble 803bl U NOH6OYHbIE 3PPEKTDI.

PesynbraTbl. bOonbLWMHCTBO NaLMeHTOB HaxoAWANCh Ha 3-i cTagmm paka (80%), 6e3 me-
TacTa3oB. [latonornyecknin oteet nocne PT He noKa3an 3HaunTebHOM CBA3M € Kypcom PT
(P=0,633). MouenonoBas TOKCMYHOCTb 2-T0 Knacca Obina oTMeueHa y 60nblUMHCTBA Na-
LMeHTOB B 0b6eunx rpynnax, npuyem B rpynne ¢ AnuTenbHbiM KypCcoMm nedyeHns oHa Obina
Bbiwwe (80% npoTnB 70%), a TOKCUYHOCTb co cTopoHbl MKKT 2-ro knacca 6bin1a Bblille B rpyn-
ne ¢ AIMTEeNbHbIM Kypcom NieueHmnsa (75% npotus 6 %). lmctorpammbl «go3a — o6bem» 3Ha-
YNTENbHO OTIYANMNCL ANA MOYEBOro My3bIPA N KALWEYHUKA. Y NaLMeHTOB C AINTENbHbIM
KYpCOM fleueHuns rmcTorpamma «fo3a — obbem» Obina Bbille Aaa MoueBoro ny3bipa (69,85
npotus 60,1) n KnweyHmka (15,6 npotms 7,25).

BbiBoabl. O6a Kypca UMeIOT CXOXUI PUCK TOKCUUYHOCTY CO CTOPOHbI MOYENONoBoN Cu-
ctembl 1 KKT, HO KOPOTKIMI KYpC, Kak MpaBuIio, MeHee TOKCUYeH. B 6onblumHCTBe criyyaes
Npv NCNONb30BaHNN 060UX PEXMMOB OTMEYaNacb TOKCUYHOCTb 2-FO Knacca CO CTOPOHbI

390 "Eurasian Journal of Oncology", 2025, volume 13, Ne 4

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


mailto:Bakrjuba@gmail.com

OpuirviHanbHble ccnefoBaHuA
Original Research

KKT n KnweyHrka. Kpome Toro, B rpynne ¢ AfIMTeNbHbIM KypCOM 3HauMTesIbHO BblLle Mo-
ka3atenu [1BI ana moueBoro nysblps, KULWEYHNKA 1 TONOBKN GeApeHHON KOCTU.
KnioueBble cnoBa: pak NpAMON KULWKKU, TOKCUYHOCTb CO CTOPOHbI MKKT, TOKCMYHOCTb CO
CTOPOHbI KuLeYyHuKa, 1B, kopoTkokypcosas PT, gnutenbHasa PT

B INTRODUCTION

Rectal cancer is one of the most frequent human malignant neoplasms and is the
second most prevalent (28%) cancer of the large intestine, following proximal colon
cancers (42%) [1]. As one of the main public health issues, colorectal cancer is the third
most prevalent cancer in men and the second most common cancer in women worldwide,
with an overall probability of 4.7% to 5% [2]. It is also the third-highest cause of cancer
mortality among men and women in the USA [1].

CRCs appear to be more prevalent in developed countries around the world at
present. Australia and New Zealand have the highest estimated rates (44,8 and 32,2 per
100,000 men and women, respectively), while Western Africa has the lowest (4,5 and
3.8 per 100,000) [2]. In the past decade, the overall incidence rate has decreased by roughly
3% per year due to greater accessibility to and utilisation of screening and standard
treatment. Despite a significant decline in the incidence of rectal canceramong adults aged
65 and older (-1.5% for 50-64 years and 4.3% for ages above 65), this rate has increased
by 1.8% annually among adults below the age of 50. In contrast to proximal and distal
colon malignancies, the median age at diagnosis of rectal cancer is significantly younger
(63 years for men and 65 years for women) [1].

Overall, rectal cancer has a 5-year survival rate of 66.5%. In addition, survival rates do
not vary greatly by gender, with a mortality rate of about 30-40%, which is higher in men
than women, although this disparity fluctuates at different ages. Race and ethnicity could
impact the mortality rate; for example, recent reports from the US indicate that the death
rate among blacks is more than double that of Asians and Pacific Islanders [3].

For resectable rectal tumours, surgery is the primary treatment option. Depending on
the location and stage of the tumour, surgical resection may be conducted alone or in
conjunction with other neoadjuvant and/or adjuvant therapies. Locally advanced rectal
cancer can be defined in a variety of ways [4].

For locally advanced rectal cancer, preoperative CCRT is recommended because it
can improve oncological outcomes [5]. The standard of care with locally advanced rectal
cancer has been multidisciplinary treatment consisting of neoadjuvant CCRT (NACRT)
followed by total mesorectal excision (TME) [6]. Neoadjuvant options include short course
RT alone [7], short course RT with chemotherapy [8, 9], or long course CCRT prior to or
after systemic therapy [10, 11]. Approximately 20% of patients accomplish pathological
complete response (pCR) following NACRT [12]; however, with the recent PRODIGE
and RAPIDO trials, this rate has increased to 28% [13]. In Europe, short-course RT is the
treatment of choice [14], whereas long-course CCRT is favoured in the United States [15].

The study aimed to compare the pathological response, dose delivered to organs at
risk (bladder, femoral head, and bowel bag), and acute side effects of short-course RT
versus long-course RT in locally advanced rectal cancer using the VMAT technique.
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B MATERIALS AND METHODS

Study setting

This study was conducted at the Baghdad Center for RT. From 1st of Jan 2022 to
31th of Dec 2023. This was a prospective observational, comparative study, conducted
to compare the pathological response, dose delivered to organs at risk (bladder, femoral
head, and bowel bag), and acute side effects of short-course RT versus long-course RT in
locally advanced rectal cancer using the VMAT technique.

Population
The studied population included 40 patients with a diagnosis of locally advanced
rectal cancer who had undergone RT by using the Volumetric-modulated arc therapy
(VMAT) planning technique.
Patients were allocated randomly into two groups:
— The group | (long course) (n=20) who treated with a prescribed dose of 50.4 Gy in
28 fractions.
— The group Il (short course) (n=20) who treated with a dose of 25 Gy in 5 fractions.

Inclusion criteria

Histologically confirmed rectal carcinoma.

Locally advanced rectal carcinoma T3, T4, and any T with N positive.
Lower border within 15 cm from the anal verge.

Magnetic resonance imaging (MRI) confirmed clinical diagnosis.

Exclusion criteria

T1,T2,NO.

Evidence of distant metastases.

Recurrent rectal cancer.

Unknown clinical or pathological T and N category.

Missing follow-up data or patients’ refusal to participate.

Eligible patients received either short-course RT or long-course CCRT as neoadjuvant
therapy. Short Course was defined as five fraction RT to a total dose of 25 Gy over five days,
(without CCRT as part of their treatment course), followed by 4 cycles of chemotherapy
(capox/folfox) and then surgery (more than 4 weeks). Long Course comprised a total
of 50-50.4 Gy in 25-28 fractions administered 5 days per week for the duration of RT
concomitantly with capecitabine-based chemotherapy, followed by surgery 4-6 weeks
later. Follow-up data were collected based on clinical examinations were done.

Procedure

Data was collected included age, sex, and residency. Clinical characteristics included
the stage, the neoadjuvant therapy details, and the type of surgical method. The patients
received the RT according to their groups using the VMAT is a form of external beam RT
therapy used to treat cancer [16]. After RT, they were followed up to be assessed using the
following parameters: Dose-volume histogram constraint for the organs at risk (bladder,
femoral head, and bowel bag) [17].

Due to different protocols and different fractionated dose (hypofractionation and
conventional fractionation), the mean dose of organ at risk in the two arms was converted
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to BED (biological equivalent dose): is a measure of the true biological dose delivered
by a particular combination of dose per fraction and total dose to a particular tissue
characterized by a specific a/f ratio and is commonly used for effective dose calculations.

BED = Total dose x (1 + (Fraction dose / af)),

o/ ratio —is the measure of tissue RT sensitivity, where the higher the ratio, the greater
the tissue sensitivity.

Acute RT toxicity for the genitourinary system and GIT system was assessed according
to the RTOG grading [18]. Pathological response assessment: pathological Complete
Response represents the absence of malignant cells on the specimen of rectal resection
in patients [19].

Ethical approval
All patients were given verbal and written consent, and they were asked permission to
make them part of the study.

Statistical analysis

Data was entered using computerized statistical software; Statistical Package for Social
Sciences (SPSS) version 26 was used. Quantitative data were presented as (meanzSD)
while qualitative data were presented as frequencies and percentages. The appropriate
statistical tests were performed, a Chi-square test was used for categorical variables and
two samples independent t-tests for the continuous variable. The level of significance
(p=<0.05).

B RESULTS

Socio-demographic characteristics

There are 40 patients included in this study. Twenty patients received the long course
and 20 patients received the short course. The mean age of patients in group 1 was
56.25 years and the mean for group 2 was 49.95 years. The percentage of females in
the long course (60%) was higher than males (40%). The residency was similar for both
groups, the majority of patients lived in urban areas. The smoking status was also assessed,
the highest percentage of participants were non-smokers (Table 1).

Table 1
The socio-demographic characteristics
Group 1, Group 2,
Variables Long course Short course P-value
(n=20) (n=20)
Age Mean +SD 56.25+12.1 49.95+12.8 0.119
Male 8 (40) 13 (65)
Sex 0.113
Female 12 (60) 7 (35)
Rural 2 (10, 2(10
Residency (0) (10) 1.00
Urban 18 (90) 18 (90)
X Non-smoker 16 (80) 11 (55)
Smoking 0.091
Smoker 4 (20) 9 (45)
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Table 2
The cancer characters
Variables ((-':‘r:;g)1 (Gnr:;g)z P-value
2 1(5) 0
T 3 16 (80) 16 (80) 0.565
4 3(15) 4 (20)
0 3(15) 0
1 11 (55) 12 (60)
N 0.249
2 6(30) 7 (35)
3 0 1(5)
M 0 20(100) 20(100) NA
Tumor distance Mean+SD 8.3+3.4 9.3+3.7 0.379
Surgery Yes 20(100) 20(100) 1.00
Anterior resection 6 (30) 2(10)
Type of surgery ,?et;gg?(;:opennem 14 (70) 18 (90) 0.114

Cancer characteristics

The cancercharactersare presentedinTable 2. Thereis nosignificant difference between
the tumor stage, the node, tumor distance and anterior resection and abdominoperineal
resection.

Pathological response after RT
The pathological response after RT is shown in Table 3. The complete response was
achieved among 10% of the patients in the first group and 15% of patients in the second

group.
Table 3
The pathological response after RT
. Group 1 Group 2 g
Variables (n=20) (n=20) P-value
Complete 2(10 3(15
‘ Pathological response 'p (10) (as) 0.633 ‘
\ Partial 18 (90) 17 (85) |
Table 4
The genitourinary and GIT toxicity post-treatment
. Group 1 Group 2 g
Variables (n=20) (n=20) P-value
No 0 3(15) Ref.
Genitourinary toxicity Grade 1 4 (20) 3(15) 0.303
Grade 2 16 (80) 14 (70) 0.287
No 0 3(15) Ref.
GIT toxicity Grade 1 5(25) 4 (20) 0.370
Grade 2 15(75) 13 (65) 0.284
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Table 5
The mean of DVH constrain
Group 1, Group 2,
Variables Long course Short course P-value
(n=20) (n=20)
Bladder 69.85+11.83 60.1£16.48 0.037
. Bowel 15.6+9.9 7.25+4.42 0.001
DVH constrain .
Right Femoral head | 24.65+8.96 19.70+7.89 0.05
Left femoral head 25.1+9.36 20.15+7.42 0.05

Genitourinary and GIT toxicity post-treatment

Table 4 show the genitourinary and GIT toxicity post-treatment. The genitourinary
toxicity of grade 2 was noticed among the majority of patients in both groups. The GIT
toxicity was mainly of grade 2 in both groups. However, a higher percentage was noticed
for group 1 was 75% in comparison to 65% in group 2.

Mean of DVH constrain

The DVH constrains of three regions are presented in Table 5. There is a significant
statistical difference in the DVH constrains of the bladder among both groups. Patients
who received long courses had a higher DVH of 69.85 in comparison group 2 (p=0.037).

Regarding the Bowel DVH, a mean of 15.6£9.9 in patients of the first group and
7.25+4.42 for the second group. There is a significant statistical difference in the DVH
constrains of bowel (p=0.001). There is a significant statistical difference in the DVH
constrains of right and left femoral heads (p=0.05). Higher DVH levels were noticed
among patients in group 1.

B DISCUSSION

This study found that there was no significant difference in the rates of pathological
response between the two different preoperative treatment methods. This aligns with the
findings of Wang et al., who also reported similar rates of complete pathological response
in both the short course and long course groups [20]. In a randomized study conducted by
Bujko et al., found no significant difference in the rate of complete pathological response
between the two groups [21].

The current research revealed that the short-course group had a superior pathological
complete response rate (15%) compared to the long-course group (10%). This might be
attributed to the fact that the short-course group was administered a higher dosage of
preoperative chemotherapy. In a recent meta-analysis conducted by Yu et al., it was shown
that the long course had a higher incidence of pathological full response compared to
the short course without chemotherapy. This suggests that chemotherapy may improve
the effectiveness of preoperative treatment [22]. In a study conducted by Bujko et al.,
revealed that the rates of full pathological response in the two groups were 16% and 12%,
respectively (P=0.17) [23]. Nevertheless, these findings contradict the results of Chapman
et al’s research, which indicated that the long-course group exhibited a higher likelihood
of achieving a pathological response (15% vs. 6%) compared to the short-course group
(all P<0.05) [24]. In a separate phase Il study conducted in China, known as the STELLAR
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trial, Jin et al. compared the effectiveness of short-course RT with long-course CCRT.
The findings revealed that the experimental group had a full pathological response rate
of 18.6%, while the control group had a rate of 5.4% (P=0.029) [25]. These results were
consistent with the findings of the present investigation.

We observed a larger proportion of toxicity in the long course group. This study aligns
with the conclusions of previous studies conducted by Yeh et al., and Guckenberger et al.
[26, 27].

According to our findings and DVH studies, individuals who had longer treatment
durations exhibited a notably greater Dose to the bladder, intestine, and femoral heads
compared to the group who got shorter courses. Based on the findings of Matsali et al.,
none of the RT techniques studied are anticipated to cause acute or late gastrointestinal
toxicity resulting from intestine exposure, urinary toxicity resulting from bladder exposure,
or problems in the femoral heads [28].

Regarding the bladder and long-course RT, there may be a higher risk of late toxicity
due to the cumulative effect of RT over a more extended treatment period. The bladder
may have time to repair and recover between fractions, potentially reducing the severity
of acute toxicity. However, with short-course RT, acute toxicity might be more pronounced
due to the higher dose per fraction, but the overall treatment duration is shorter. Late
toxicity could be reduced compared to long-course RT because of the shorter overall
treatment time [29]. Several articles published in Iraq about CRC [30-32], however no
article discussed advance treatment.

B CONCLUSIONS

A short course RT seems to be slightly more effective. Short-course therapy seems to
be less toxic. The DVH constrain is significantly higher among the long-course group than
the short-course group for bladder, bowel, and femoral heads.
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Abstract

Introduction. Cancer incidence is rising globally, driven largely by environmental and
lifestyle factors. Despite treatment advances, radiotherapy faces challenges from internal
organ motion, causing targeting uncertainty, increased toxicity, and reduced precision.
Effective motion management strategies are essential to enhance radiotherapy accuracy
and minimize harm to surrounding healthy tissues.

Purpose. To calculate the actual radiation dose delivered to the target and organs at risk,
and compare dosimetric outcomes between radiotherapy plans with and without the
Active Breath Holding technique.

Materials and methods. A prospective dosimetry study at Al-Safeer Oncology Center
was conducted for the period from 15t of December 2024 and till 15 of May 2025, evaluated
the impact of Active Breathing Coordination (ABC) and abdominal compression with
Volumetric Modulated Arc Therapy in 50 cancer patients. Thirty-seven breast cancer (BC)
casess used ABG; lung and liver cancer patients underwent abdominal compression. CT
simulations, patient training, and radiotherapy planning ensured precision. Dose-volume
parameters for organs at risk were assessed with and without motion control techniques.
Standardized radiotherapy dosing protocols were followed.

Results. The study included 37 left-BC patients (mean age 59.67), mostly with T2 tumors
(32.4%) and N2 nodal involvement (40.5%). ABC significantly reduced mean heart and left
lung doses (p=0.05, p=0.017) and increased lung volumes (p=0.001). Right lung volume
and dose also improved significantly (p=0.001, p=0.042). Among 13 lung/liver cancer
patients (mean age 65.7), 61.5% had lung tumors. Abdominal compression significantly
increased internal target volume (ITV) compared to gross tumor volume (GTV), p=0.012.
These results demonstrate the effectiveness of ABC and abdominal compression in
enhancing radiotherapy precision and reducing exposure to organs at risk.

Conclusion. ABC reduced heart and lung radiation doses and increased lung volumes,
improving dose distribution. Abdominal compression significantly increased ITV,
enhancing respiratory motion control and treatment accuracy for lung and liver cancer
patients.

Keywords: dosimetry, active breathing coordination, dose-volume histogram, abdominal
compression, VMAT (Volumetric Modulated Arc Therapy)
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Hyp XacaH Anu, MaHBap A6baynenax Anb-Hakkalu <
MegnunHcknin konnepx, bargagckuin yHusepcutet, bargag, Mpak

Ponb TeXHNKM 3a4eP>KKW AblXaHWSA
B paCLUMpPEHHON pagnoTepanmm

KoHpnuKT nHTepecos: He 3asBeH.

Bknap aBTOpOB: Hyp Anu — KOHLieNTyanm3auus, o06paboTka AaHHbIX, NCCejoBaHUE, METOAONOTUA, AAMUHUCTPUPOBAHIE Npo-
eKTa, HanncaHve NepBoOHaYaNbHOro NPoeKTa, peLeH3npoBaHne 1 pefakTuposaHue; MaHeap Anb-Hakkall — KOHLenTyanmsa-
uuA, 06paboTKa laHHbIX, UCCNefoBaHNe, METOAONOINA, aAMUHUCTPUPOBAHME NPOEKTA, PECYPCbI, HAaMUCaHVe NepBOHaYanbHOro
npoekTa, peLeH3npoBaHme 1 pefakTupoBaHue.

CraTbsl ony6/MKOBaHa B aBTOPCKOW PeAaKLmu.

MNopaHa: 16.06.2025

MpuHaTa: 10.11.2025
KoHTakTbl: manwaralnaqgash@yahoo.com

Pesiome

BBegeHwme. 3a601eBaeMOCTb PaKOM pacTeT BO BCEM MUPE. DTO B 3HAUNTESIbHOW CTENeHN
obycnosneHo skonornyeckumm daktopamm 1 06pas3om xm3Hu. HecMoTpa Ha fOCTUXKEH A
B 06nacTn NleyeHus, pagmoTepanusa CTankmBaeTca ¢ npobnemamu, CBA3AHHbIMK C Nepe-
MelLLeHeM BHYTPEHHMX OpPraHoB, YTO MPUBOAUT K HeomnpeaeneHHOCTY B Bbibope uenu,
MOBbILLEHWNIO TOKCMYHOCTU Y CHUPKEHUIO TOYHOCTU. IdPeKTNBHbIE CTpaTerum ynpasneHus
OBUXKEHNEM HeoOXOAUMbl AN MOBbILEHUS TOYHOCTU paauMoTepanui U MUHUMK3aL MK
BpeAa A1s OKPY»KaloLLMX 300POBbIX TKaHEN.

Llenb. Paccuntatb dpakTmyeckyto o3y 0b65yyeHUs, 4OCTaBAEHHYIO K MULLEHW U OpraHam
pU1CKa, N CPaBHNUTb JO3UMETPUYECKNE pe3ynbTaTbl MeXAy NiaHamm paguotepanum c npu-
MeHeHneM 1 6e3 NPMMEHEHUA TEXHMNKN aKTUBHOW 3afeP>KKMN AbIXaHNA.

Matepuanbl n metogpl. [1poCNeKTUBHOE [O3MMETPUYECKOEe NCCIIefoBaHNe B OHKONOIU-
yeckom LeHTpe Al-Safeer npoBogunock B nepuon ¢ 1 aekabpa 2024 r. no 1 maa 2025 r.
OueHuBanu BAMAHNME aKTUBHOWM KoopauHauumn abixaHua (ABC) n abaoMmHanbHoOWM Kom-
npeccuy Npu o6bEMHO-MOAYNNPOBAHHONW AYroBoW Tepanun y 50 OHKONOrMuyeckmx na-
UMeHToB. TpnauaTh CEMb NaLMEHTOB C PakoM MOMOYHON xene3bl (PMX) ncnonb3osanu
ABC; nayneHTbl C pakoM NErknx 1 nevyeHn nogaeepranncb abgoMMHaNbLHOM KOMMPeCCcuu.
KT-cumynauma, obyyeHne naumeHToB 1 NAaHMpOBaHME Ny4yeBOW Tepanuu obecneunnu
TOYHOCTb. MapameTpbl «403a — 06BEM» AN1A OPraHOB PYCKA OLLEHNBANUCH C UCMONb30Ba-
HNUEM METOA0B KOHTPONSA ABUXKeHUA 1 6e3 HMX. icnonb3oBanncb CTaHAapTU3NPOBaHHble
NPOTOKOJbl JO3MPOBAHUA pagnoTepanmu.

PesynbraTbl. B uccnegoBaHue 66111 BKNOYeHbl 37 NaLMeHTOB C PakoM JIEBOrO NErKoro
(cpegHui Bo3pacT — 59,67 roga), B OCHOBHOM C onyxonamu T2 (32,4%) n nopaxeHnem
numdatuuecknx yznos N2 (40,5%). ABC 3HaunTenbHO CHM3UNA CpeHioo Ao3y obnyue-
HUA ceppua u neeoro nerkoro (p=0,05, p=0,017) n yBenuumna obbvem nerkmx (p=0,001).
O6bem 1 f03a NPaBOro JIerkoro Takxe 3HaunTenbHO ynydwmnuck (p=0,001, p=0,042).
M3 13 naymeHToB C pakom nerkmx/neyeHu (cpegHnin Bospact — 65,7 roga) y 61,5% 6binu
onyxonu nerkux. A6oMMHaNbHaA KOMMPECCUs 3HAUUTeNIbHO YBenuuuna BHYTPEeHHUN
ueneson obbem (ITV) no cpaBHeHuo ¢ 0bwmm ob6bemom onyxonu (GTV), p=0,012. 3Tu
pe3ynbraTbl AeMoHCTpUpYoT 3bdekTnsHocTb ABC 1 abgommnHanbHoOM Komnpeccun B no-
BbILLEHWM TOYHOCTY NTyYeBOW Tepanuu 1 CHUXeHNM 06yYeHns opraHoB pucKa.

«EBpa3snnCKMIn OHKONOTMUECKMI XKypHan», 2025, Tom 13, N2 4 399

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


mailto:manwaralnaqqash@yahoo.com

Role of Breath Holding Technique in Advanced Radiotherapy

3aknioueHune. ABC cHu3una go3sy obnyueHua cepaua v nerkmux n ysenuumuna obbem ner-
KUWX, 4TO YNy4yluunio pacnpepeneHuve fo3bl. AbJoOMMHaNbHaA KOMMNPeccmsa 3HaunuTenbHO
yBenuumsana ITV, ynyyliaa KOHTPONb AbiXaTeNbHbIX ABVMXEHUA 1 TOYHOCTb JleueHuns na-
LMEHTOB C PaKOM JIEFKUX U NEYEHN.

KnioueBble cnoBa: [JO3UMETPUA, KOOpAWHALMA aKTMBHOMO AbIXaHWs, rMcTorpaMma
«f103a — 06bem», abgomMuHanbHasa Komnpeccus, VMAT (06bemMHO-MoaynpoBaHHas fyro-
BadA Tepanus)

B INTRODUCTION

There are almost 100 different kinds of cancer known to exist. Multiple organs are often
affected by cancer because of uncontrolled cell invasion, migration, and division. Given
the growing number of cases and the shortcomings of conventional treatment choices,
which lead to low overall and disease-free survival rates for many patients, it is essential to
comprehend its pathophysiology [1, 2].

Radiotherapy is a cornerstone in cancer treatment, used either as a primary modality
or in combination with surgery, chemotherapy, orimmunotherapy. It works by delivering
high-energy radiation beams to target and destroy cancerous cells while sparing
surrounding healthy tissues. Modern advancements in radiotherapy, such as IMRT and
SBRT, have significantly improved treatment precision and outcomes. However, despite
these advancements, certain anatomical and physiological challenges remain, particularly
related to organ motion during treatment delivery [3].

According to recent data from the GLOBOCAN, there will be 28.4 million cancer cases
worldwide by 2040, an almost 50% rise from 2020 [4]. The total number of new cases of
cancer in Iraq during the year 2023 was 43,062 [5].

Deep Inspiration Breath Hold (DIBH) and ABC are advanced respiratory management
techniques employed to reduce radiation exposure to critical organs during
radiotherapy [6].

The breath-holding method is notably used in the treatment of left-sided BC, where the
heart is in close proximity to the radiation field [7]. It is advantageous in the treatment of
abdominal and pelvic tumors, since organ movement caused by respiration and digestive
processes might affect treatment precision [8-10].

Aims of the study to calculation of the actual dose received by the target and organ
of risk (OAR) in breath holding technique plan and to dosimetric comparison between
radiotherapy plan with the use of Active Breath Holding and without for both target and
organ at risk.

B MATERIALS AND METHODS

Study design

A prospective dosimetry study was conducted at Al-Safeer Oncology Center for the
period between the 1% of December 2024 and till 1+ of May 2025.

Study population

Thirty-seven women with left-side BC, 13 patients with lung and liver cancer were
enrolled. The densitometry was assessed for each patient with and without ABC
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for patients with BC and with and without abdominal compression for patients with lung
and liver cancer during radiotherapy.

Exclusion criteria

Patients with a history of heart failure.

Patients are diagnosed with asthma, COPD, and Severe pulmonary dysfunction.
Abdominal pathology include ascites and recent abdominal surgery.

Patients are unable to hold their breath as required for the procedure.

Patients who refused to be part of the study.

Data collection

A specialized questionnaire was designed to gather data. The collected including age,
TN stages, tumor grades, primary tumor site, histopathology, prior treatments, radiation
doses, management protocols, hormonal receptor status, HER2 status, and surgical
interventions. Then all patients underwent CT simulation scans during free breathing (FB)
and ABC phases. A 132-slice CT scanner (Philips® 16 series, Germany) was used. DICOM
images from the CT control console were transferred to the treatment planning system.
For patients with lung or liver cancer, abdominal compression was utilized during CT
simulation and radiotherapy sessions.

Active breathing coordination (ABC) device

The ABC device (Elekta, Sweden) was utilized at Al-Safeer Oncology Center for
implementing breath-hold techniques during radiotherapy. It integrates seamlessly with
various linear accelerators and CT systems. Procedure, patient training and scanning and
treatment were done according protocol of management.

Abdominal compression and delineation
The stereotactic body frame (Elekta, Stockholm, Sweden) was utilized for patient
positioning.

Dose and volume measurements

Key dose-volume parameters for the heart and lungs were assessed using dose-
volume histograms (DVH). Measurements were performed with and without the use of an
active breathing control (ABC) protocol to evaluate its impact on dose distribution. Heart
Volume and Dose Metrics: Heart volume and mean dose were calculated and compared
with and without ABC. Left and Right Lung Parameters: For each lung, the total volume,
reference dose, and reference volume were measured. In patients with lung and liver
masses, GTV and ITV were measured. Differences between GTV and ITV were assessed
using paired statistical tests to determine the impact of tumor motion and abdominal
compression.

Radiotherapy doses

® 4005 cGy in 15 fractions over 3 weeks has been adopted as standard practice in
radiotherapy dosing for women undergoing mastectomy.

® 4005 cGy / 15 fractions / 3 weeks performed for patients undergoing BCS plus 1000
cGy /5 fractions / 1 week as booster dosing.
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3500 GY/ 5 fractions / 3 weeks for patients with right hypochondrial mass.
2700 GY/ 3 fractions / 1 week for lung nodule.

Ethical consideration

Approval of the study was obtained from the Ethical Committee of the Department of
Surgery, College of Medicine (No. 24, dated 12 January 2025). Written informed consent
was secured from all participants before their enrollment in the study.

Statistical analysis

All analyses were conducted by using SPSS version 24.0 (SPSS Inc., Chicago, lllinois,
USA). Comparative analysis was performed using paired t-tests. For all analyses: The mean,
SD, median, IQR, minimum, and maximum values were calculated. Statistical significance
was defined as p<0.05.

B RESULTS

Demographic and Clinical Characteristics of patients with breast

Thirty-seven women who presented with left BC are included. Their mean age was
59.67 years and ranged between 47-73 years. Tumor stage shows a higher proportion of
T2 tumor (32.4%). The majority of patients (40.5%) had N2 nodal involvement. High rates
of positive ER/PR (78.4%). Regarding the surgery types, most of the patients underwent
the BCS (83.8%). All these data were presented in Table 1.

Table 1
Demographic and Clinical Characteristics of patients with BC
Variables No. %
Age Mean+SD 59.67+7.48
TO 21.6 8
T1 18.9 7
T T2 324 12
T3 18.9 7
T4 8.2 3
N1 29.8 1
N N2 40.5 15
N3 243 9
N4 54 2
G1 324 12
GRADE G2 54.1 20
G3 135 5
Treatment type Neoadjuvant 324 12
Adjuvant 67.6 25
Positive 784 29
ER/PR Negative 21.6 8
Positive 13.5 5
HER2 Negative 86.5 32
Surgery type BCS. 83.8 31
Radical mastectomy 16.2 6
Axillary Axillary clearance 81.1 30
Sentinel LN dissection 18.9 7
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Comparison of heart volume and dosemetrics with and without ABC

Table 2 showed the comparison of heart volume and dosemetrics with and without
ABC. The heart volume shows a reduction in median dose from 603.24 without ABC to
581.06 with ABC, but this difference is not statistically significant (p=0.523). On the other
hand, the reduction in the median heart mean dose from 543.9 to 579.5 shows a significant
statistical difference, p=0.05.

Left lung volume and dose parameters under ABC protocol

Table 3 showed the left lung volume and dose parameters under the ABC protocol.
There is a significant increase in median left lung volume from 1201.19 to 1809.83 with a
p=0.01. Regarding the median of reference dose shows a significant statistical reduction
with ABC from 27.64 to 24.38, with p=0.017.

Right lung volume and dose parameters under ABC protocol

The right lung volume and dose parameters under the ABC protocol are presented
in Table 4. The increase in right lung volume with ABC from 1425.01 to 2046.23 was of
statistical significance, p=0.001. The median dose reduction from 0.25 to 0.55 was of
statistical significance, p=0.042.

Table 2
Comparison of Heart Volume and Dosemetrics with and without ABC
Heart volume Heart mean dose
Measurement . . . N
Without ABC With ABC Without ABC With ABC
Mean 592.61 583.593 579.21 556.97
SD 91.17 107.23 138.7 71.76
Median 603.24 581.06 5439 579.5
IQR (25%-75%) 508.1-659.9 519.2-666.5 483.3-669.1 486.1-611.0
Minimum 425.3 238.51 230.9 420.9
Maximum 823.13 795.55 873.7 677.0
p-value 0.523 0.05
Table 3

Left Lung Volume and Dose Parameters under ABC Protocol

Left lung volume Left lung reference dose i D R A
volume
Measurements '\ ithout Without Without
i . . q
ABC With ABC ABC With ABC ABC With ABC
Mean 1192.31 1845.94 26.51 24.96 2000 2000
SD 271.02 303.59 2.87 7.33 0.0 0.0
Median 1201.19 1809.83 27.64 24.83 2000 2000
977.1- 1695.2-
th_ th — — — —
IQR (25t-75™) 13101 19916 20.9-29.9 24.5-28.5 2000-2000 | 2000-2000
Minimum 767.52 889.17 17.14 232 2000 2000
Maximum 1977.2 2400.5 29.97 38.23 2000 2000
p-value 0.001 0.017 NA
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Table 4

Right Lung Volume and Dose Parameters under ABC Protocol

Right lung volume Right lung reference dose Ll e
Measurements Without vwo.ltl:‘met

ABC WithABC  Without ABC With ABC o ™" With ABC
Mean 1455.73 2084.13 8.123 7.87 1765.75 1756.75
SD 260.77 410.28 3.01 2.78 560.52 560.52
Median 1425.01 2046.23 0.25 0.55 2000 2000
IQR (25t-75t) 12451‘712_ ;ggié_ 0.04-1.24 0.19-15 2000-2000 | 2000-2000
Minimum 1031.58 633.59 0.0 0.0 500 500
Maximum 2136.27 2930.6 57.38 535 2000 2000
p-value 0.001 0.042 NA

Demographic and clinical data of patients with lung and liver mass
The second part of the study includes 13 patients with lung and liver cancer. Their
mean age was 65.7 years and ranged from 34-78 years. 61.5% of them were females with
lung masses. All these data were presented in Table 5.

GTV and ITV measurements with statistical analysis
GTV and ITV measurements with statistical analysis were presented in Table 6. The
median GTV volume was 7.31 and increased to 9.94 ITV volume, and this increase is a
statistically significant p=0.012.

Table 5
Demographic and Clinical Data of patients with lung and liver mass
Variables No. %
Age Mean+SD 65.7+5.98
Male 5 38.5
Gender
Female 8 61.5
. Lung mass 8 61.5
Site .
Liver mass 5 38.5
Table 6

GTV and ITV Measurements with Statistical Analysis

Measurement GTV volume (cc) ITV volume (cc)
Mean 10.98 14.68
SD 3.48 430
Median 7.31 9.94
IQR (25t-75t) 2.19-14.41 3.03-24.19
Minimum 0.89 1.14
Maximum 49.05 58.57
p-value 0.012
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B DISCUSSION

The use of advanced motion management techniques in radiotherapy, such as ABC
and abdominal compression, is becoming increasingly important in minimizing radiation
exposure to OAR and improving the precision of dose delivery [11].

The demographic and clinical characteristics of the 37 women with left-sided BC
enrolled in this study provide a representative cohort for examining radiation planning
strategies. The mean age of patients was 59.7 years, with the majority falling within the T2
stage (32.4%) and N2 stage (40.5%) of disease. Most patients underwent adjuvant therapy
(67.6%), breast-conserving surgery (83.8%), and axillary clearance (81.1%). These findings
are consistent with regional epidemiological data, where early to moderately advanced
disease at presentation is common, and breast-conserving approaches are increasingly
adopted due to favorable outcomes and cosmetic preferences [12, 13].

The ABC protocol demonstrated notable dosimetricadvantages for the heart. Although
the heart volume did not change significantly between free breathing and ABC conditions
(p=0.523), the heart mean dose decreased from 579.2 cGy to 556.9 cGy (p=0.05). This
finding is particularly relevant, as cardiac toxicity is a known long-term complication of
left-sided breast irradiation and these finding are in line with Eldredge et al. [14] who found
that ABC was well tolerated and significantly reduced mean heart dose while preserving
local control. Out study also in line with Kunheri et al. [15] who found that use of ABC
technique resulted in a significant reduction in cardiac dose and hence can be considered
as a promising tool for cardiac sparing. Moreover, the reduction in heart dose with ABC
aligns with the results reported by Hayden et al. [16], who found that deep inspiration
breath hold (DIBH) reduced cardiac dose significantly during left breast radiotherapy.
Similarly, a study by Swanson et al. [17] emphasized that even modest reductions in mean
heart dose can have significant implications for long-term cardiac outcomes.

For the lungs, ABC was associated with a significant increase in left and right lung
volumes and a corresponding decrease in radiation dose. Specifically, the left lung
volume increased from 1192.3 cc to 1845.9 cc (p=0.001), while the mean dose decreased
from 26.5 Gy to 24.9 Gy (p=0.017). These findings are consistent with prior studies
by Fernandez et al. [18]; Kaza et al. [19]; Seror et al. [11], and Remouchamps et al [20]
demonstrating that DIBH expands lung volume and displaced the heart inferiorly and
posteriorly, reducing lung and heart dose simultaneously. In this work, the right lung, the
volume increased from 1455.7 cc to 2084.1 cc (p=0.001), and the mean dose was slightly
reduced (8.12 Gy to 7.87 Gy, p=0.042). Though the magnitude of dose reduction in the
right lung was smaller, it reinforces the value of ABC in mitigating unnecessary radiation
exposure.

In the cohort of 13 patients with lung and liver tumors, the demographic profile
included both genders with a slight female predominance (61.5%) and a mean age of
65.7 years. Tumor location was primarily in the lung (61.5%), followed by liver (38.5%).
The study focused on the dosimetric impact of abdominal compression in these patients.
Table 6 shows that the ITV was significantly larger than the GTV, with mean volumes of
14.68 cc and 10.98 cc, respectively (p=0.012). This increase reflects respiratory motion
margin, which is crucial for effective tumor coverage [21]. These findings support prior
research by Grégoire et al. (2020) indicating that abdominal compression can stabilize
diaphragmatic excursion and reduce target motion, thereby allowing for tighter margins
and more conformal dose delivery [22].
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Role of Breath Holding Technique in Advanced Radiotherapy

Several studies have reported the benefit of abdominal compression in reducing tumor
motion and enhancing stereotactic body radiotherapy (SBRT) precision [23]. Mampuya et
al. [24] and Grégoire et al. [22] found that compression significantly minimized cranio-
caudal tumor motion, leading to improved PTV definition and reduced OAR exposure. Our
findings align with this, demonstrating that compression is an effective, non-invasive tool
to improve radiotherapy precision in thoracic and abdominal malignancies.

Taken together, the results from both cohorts demonstrate that the use of respiratory
control techniques (ABC and abdominal compression) offers substantial benefits in terms
of target volume delineation and organ-at-risk sparing. These techniques are particularly
critical for patients with left-sided BC, where even minor reductions in cardiac and lung
doses translate into significant long-term benefits. Similarly, in patients with lung or liver
tumors, abdominal compression improves the reproducibility of tumor positioning, which
is essential for high-precision treatments like SBRT [25, 26].

Importantly, these findings contribute to the growing body of evidence that supports
the routine incorporation of motion management strategies in radiotherapy planning.The
dosimetric benefits observed in this study are consistent with established literature and
further validate the clinical utility of breath-hold and abdominal compression protocols.

B CONCLUSIONS

ABC significantly reduced mean heart and lung radiation doses in patients receiving
radiotherapy for left-sided BC, without compromising target coverage. ABC was associated
with an increase in lung volumes during treatment planning, resulting in more favorable
dose distribution and reduced radiation exposure to OAR. The heart mean dose showed a
statistically significant reduction with ABC supporting its utility in minimizing long-term
cardiac toxicity. Abdominal compression in patients with lung and liver tumors led to a
statistically significant increase in ITV, reflecting effective control of respiratory motion
and enhanced treatment precision.
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Pesiome

BBepeHume. B-kneTouHaa annasus, rmnoraMmmarniobynmHemMmna 1 cB3aHHble C HUMUK NO34-
Hue uHdEeKUMW, KoTopble ABAAIOTCA MPU3HAHHLIMK AONTOCPOUYHBIMU OCSIOXKHEHUAMU
CAR-T, BCe elle Hy»KaaloTca B JaNbHeleM U3ydeHun B 60/bluvX KoropTax ¢ 6onee gnu-
TeNbHbIM HabnogeHnem. lMnoramMmmarnobynHemna sBRAETCA Hanbonee pacnpocTpaHeH-
HbIM 3¢ deKkToM on target, off-tumor, cBA3aHHbIM ¢ CD19 CAR-T-KneToyHo Tepanueil.
Llenb. BbisiBneHne yactoTbl U xapakTepuctuka ¢pakTopoB purcka runorammarnodynmHe-
mun, nHdekunini ana Gonee rny6oKOro NMOHUMAHUA MMMYHONOMMYECKOrO BO3AENCTBUA
CAR-T-Tepanum Ha yxe yAa3B1myio rpynny nayueHTos.

Matepuanbl n metogbl. B Hawe nccnegoaHue Gbiny BKMoYeHbl 70 NauMeHToB € Auna-
rHO30M «peungmBHasa/pedpakTepHan B-kneTouHasa HeXOMKKMHCKaA numdoma», nony-
umBwunx CD19 CAR-T-kneTouHyio Tepanuio ¢ nioHA 2021 roga no nioHb 2025 roga Ha 6ase
'Y PHML OMP um. H.H. AnekcaHgpoBa. K MOMeHTY 3aBepLueHua nccnefoBaHma 24 nayu-
eHTa (34,2%) ckoHyanucb. CTatncTyeckan ob6paboTKa AaHHbIX BbINOHEHA MOCPeACTBOM
nporpammbl R-statistics Bepcus 4.1.1, The R Foundation for Statistical Computing, 2021.
Pesynbrartbl. Y 78% nauuneHTtos nocne CAR-T-KneTouHon Tepanuu B CPoKKn J0 6 mecALeB
ny 72,9% - B cpoku fo 1 roga Habnoganacb runoraMmmariobynmHeMms, COXpaHABLIAACA
6onee 12 mecaues nocne neyenus. Mpu cTpatndmrkaumm no Taxectn 3abonesaHuA na-
LUMEHTbl C YMEPEHHON FMNOraMmarnobynmHemMmein CoCTaBAANN camyio 6onbluyto rpynmny,
o 40,8% k 12 mecauam. Kpome 1oro, y 27,2% nauneHToB C HOPMaJibHbIM YpoBHeM |lgG
no CAR-T-Tepanuu runoramMmmarnobynmHeMus pas3sunacb B TedeHue nepsbix 3 mecAaues
nocne tepanuu. Y 22,9% naunMeHTOB BO3HUKIN MHPEKLNOHHbIE OCIIOXKHEHWSA, B CpefHEM
0,95 cnyvas nHdeKUMoHHOro anM3ofa Ha nauneHTa. PakTopamm pucka passuTra UHdeK-
LMOHHbBIX OC/IOXKHEHWI BblIN ANMTENBbHOCTL B-KNeTouHoW annasnu, npesblllaiowas me-
[MaHHoe 3HayeHne (6onee 300 fHel), a TakXKe HanMuMe N0OON CTENEHN rMnorammarso-
6ynuHemun. Hanuume runorammarnobynuHemmm fo Havana CAR-T-Tepanum 3HaumTesIbHO
YBENMUYNBANIO BEPOATHOCTb Pa3BUTUA runorammarinobynuHemmumn nocne CAR-T-Tepanum.
M3 70 naymeHTOB 16 (22,8%) nonyunnu 3amecTMTeNbHYI0 Tepanuio MMMYHOro06ynHamm
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B TeueHve nepuoga HabnogeHua. CpegHuin yposeHb IgG o npoBefeHnA 3aMecTUTeNb-
HOW Tepanuu y 3Tmx nauueHToB coctaBun 2,9 r/n. CpegHee yncno BBeAeHW Ha OOHOro
naumeHTa coctaBuno 3 nHoby3nm nMmyHornobynmnHa.

BbiBogbl. Heo6xo4Mbl NPOCNEKTUBHbIE NCCNELOBAHUA ANA NONMHOW XapaKTepUCTUKN
CTeneHy HapyLleHNA UMMYHHOW pPerynauum y sTmx naumeHToB, onpeeneHns CBA3un AaH-
HOWM MMMYHHOI ANCHYHKLUN C KNMHMYECKUM 3aboneBaHneM, pUCKOM MHOEKLUN U HYX-
[1aeMOoCTbi0 B 3aMeCTUTENbHON Tepanumn MMMYHOTNI00yNMHaMK AA CHUXKeHMA 3aboneBsa-
€MOCTUN 11 CMEPTHOCTH.

KnioueBble cnoBa: peungrBHas/pedpaktepHan B-knetouHas HEXOOKKUHCKaA numoo-
Ma, aHTU-CD19 CAR-T-kneTouHaa Tepanus, runorammarnobynnHemms, NHGEKLNOHHble
OC/TOXHEHMA
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Abstract

Introduction. B-cell aplasia, hypogammaglobulinemia, and related infections, which are
recognized long-term complications of CAR-T, still need to be further studied in larger
cohorts with longer follow-up. Hypogammaglobulinemia is the most common "on target,
off-tumor" effect associated with anti-CD19 CAR-T cell therapy.

Purpose. To identify the frequency and characterization of risk factors for
hypogammaglobulinemia and infections in order to better understand the immunological
effects of CAR-T therapy in this group of patients.

Materials and methods. Our study included 70 patients diagnosed with recurrent/
refractory B-cell non-Hodgkin’s lymphoma who received CD19 CAR-T cell therapy from
June 2021 to June 2025 on the basis of the N.N. Alexandrov National Cancer Centre of
Belarus. By the time the study was completed, 24 patients (34.2%) had died. Statistical data
processing was performed using the R-statistics program version 4.1.1, The R Foundation
for Statistical Computing, 2021.

Results. 78% of patients after CAR-T cell therapy for up to 6 months and 72.9% for up
to one year had hypogammaglobulinemia that persisted for more than 12 months
after treatment. When stratified by severity of the disease, patients with moderate
hypogammaglobulinemia made up the largest group, up to 40.8% by 12 months. In
addition, 27.2% of patients with normal Ig G levels before CAR-T therapy developed
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BropuuHble ummyHoaedumumTbl nocne CAR-T-KneTouHoM Tepanum

hypogammaglobulinemia within the first 3 months after therapy. 22.9% of patients
developed infectious complications, with an average of 0.95 cases of infectious
episodes per patient. The risk factors for the development of infectious complications
were the duration of B-cell aplasia exceeding the median value (more than 300 days),
as well as the presence of any degree of hypogammaglobulinemia. The presence of
hypogammaglobulinemia before CAR-T therapy significantly increased the likelihood of
developing hypogammaglobulinemia after CAR-T therapy. Of the 70 patients, 16 (22.8%)
received immunoglobulin replacement therapy during the follow-up period. The average
IgG level before replacement therapy in these patients was 2.9 g/I. The average number of
injections per patient was 3 infusions of immunoglobulin.

Conclusions. Prospective studies are needed to fully characterize the degree of impaired
immune regulation in these patients, to determine the relationship of this immune
dysfunction with clinical disease, the risk of infection, and the need for immunoglobulin
replacement therapy to reduce morbidity and mortality.

Keywords: recurrent/refractory B-cell non-Hodgkin’s lymphoma, anti-CD19 CAR-T cell
therapy, hypogammaglobulinemia, infectious complications

B BBEJAEHWE

B HacToAwee BpemsA Tepanua T-KneTkamn C XMMEePHbIMW aHTUFEHHbIMU peLenTopamu
(CAR-T) npumeHsAeTcA B KayecTBe CTaHAapTa ANA NeYeHna MHOTUX pPeLnBUpYoLWnx/
pedpakTepHbIx B-KNeTOUHbIX MK NNa3MOKIETOYHbIX 3/I0KaYeCTBEHHbIX onyxonen n obe-
cneumBaeT CTOMKYI0 PEMUCCUIO N AINTENbHYIO BblXXMBAaEMOCTb AS1A AaHHOW noarpynmnbl
nauueHToB [1-5]. HecmoTps Ha ycnex, Tepanua CAR-T-kneTkamy MMeeT YHMKasbHbIN Npo-
bunb TOKCUYHOCTU.

KpaTtkocpouHble ocnoxHeHna CAR-T-Tepanuu, KoTopble 0ObIYHO BO3HUKAIOT B Te-
yeHune nepsbix 30 AHEN NneyeHns, Takme Kak CMHAPOM Bblibpoca uuToknHos (CRS), cuH-
LPOM HENPOTOKCUYHOCTU, acCOLMNPOBAHHON C UMMYHHbIMW 3GPEKTOPHBIMU KneTKamm
(ICANS), remodarouyunTapHbii numeormnctnountos (HLH), MMENOTOKCMUHOCTL C PUCKOM
NH}EKLMOHHbBIX OCNIOXHEHUIA, XOPOLLO ONucaHbl B nntepaType [6]. NpeanonaraeTcs, uto
LaHHble 3¢¢deKTbl 06YCOBEHBI BbICBOOOXKAEHMEM BbICOKMX KOHLEHTPALMiA NpoBocna-
NNTENbHBIX LMTOKNHOB [7-10].

OpHako B-kneTouHas ansiasusi, rmMnoramMmMariodyniMHeMms U CBsi3aHHbIE C HUMU MO34-
Hue uHdEeKUMW, KoTopble ABAAIOTCA MPU3HAHHLIMK AONATOCPOUYHBIMU OCSIOXKHEHUAMM
CAR-T, Bce elle HyX[aloTCA B JanbHeleM U3yyeHnn B 60bLMx KoropTax ¢ 6onee gnu-
TeNnbHbIM HabnoaeHvem [11, 12].

CAR-T-KneTKun HauesieHbl Ha NOBEPXHOCTHbIN aHTUreH CD19, KoTopbil 3KCNpeccupy-
€TCA KaK Ha 3/10KauyeCTBEHHbIX, Tak 1 Ha HOpMasbHbIX B-numouutax [11]. AHTUreH CD19
3KCMpeccnpyeTca co CTaaumn Npo-B-KneTok 1 coxpaHAeTcA Ha BCeEX NocsieayloLWwmx STanax
anddepeHLmpoBKkM B-numdoLmnToB BNAOTbL J0 CTafuK 3pesbiX KNeToK, HO OTCYTCTBYeT Ha
naasmaTnyeckmx Knetkax (puc. 1).

B pesynbrate Bo3gencteuAa CAR-T npoucxogut ncroweHme Bcen nonynaumm CD19+
B-KneTok, BKNtoYas 340pOoBble. DTO NPUBOAUT K UMMYHHOI ANCOYHKLIMM, KOTOPasi MOXET
NPoABAATLCA B BUAE B-kneTouHoi annasny v rurnoramMmMariodyiiHEMMN — CHUXKEHHOTO
YPOBHSA UMMYHOTI00Y/IMHOB B KPOBW. DTO TaK Ha3blBaeMblll 3¢ deKT on target, off-tumor.
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Puc. 1. AuddepeHumnpoBka B-knetok n skcnpeccua CD19
Fig. 1. B-cell differentiation and CD19 expression

lMnorammarnobynMHeMust MOXET Pa3BUTLCA yKe Yepes 15 aHen nocne nHoy3nm CAR-
T-KNeTouHoro NpoayKTa 1 COXPaHATLCA B TeueHne 3-4 net nocne neyenma [11-13]. B oa-
HOM mccnefoBaHnK y 67% nauneHToB OTMeYanacb rmrnoraMmMmariiobynmHeMms, coxpaHsto-
wasnca 6onee 90 gHeli nocne nposegeHnsa CAR-T [11]. Kak u npu Apyrux cocToAaHUAX, Co-
NPOBOXAAIOLWNXCA UCTOLEeHNEM B-kneTouHoro 3BeHa, MMeIOTCA AaHHble, yKa3sbliBaloLwue
Ha TO, YTO runorammarnobynnHemuns, accouunpoBaHHas ¢ CAR-T-Tepanveli, NOBbILLAET
BOCMPUMMUYMNBOCTb K UHPeKUmam [14-16].

Heobxoanmbl [ONONHUTENbHbIE UCCNIeOBaHUA ANA NOJIHOM XapaKTEPUCTUKKM cTerne-
HW HapyLWeHNA MMMYHHOWN perynaumm y STmx naunueHToB 1 onpeaeneHnsa CBA3N JaHHON
UMMYHHOW ANCOYHKLUMM C KNTMHUYECKUM 3ab0N1eBaHNEM, PUCKOM NMHbEKLIMN U HYKAaeMo-
CTbiO BO BMeLLATENbCTBE, TAKOM KaK 3aMecTuUTeNIbHaa Tepanua UMMYHOMo6ynuHamu, ans
CHWXKEHUS pricKa 3a60/1eBaeMOCTM 1 CMEPTHOCTN.

B LIESIb NCCNEJOBAHUA

B maHHoOI cTaTbe Mbl XapakTepusyem dbakTopbl pUCKa rMnoramMmMariodynmHeMmnn u nH-
beKkumin, uTobbI rybxe NOHATL MMMyHoornyeckoe Bosgenctame CAR-T-Tepanuu Ha yxe
yA3BMMYIO rpynmny nauueHToB.

B MATEPWAJIbl W METOLbI

Hdemorpaduuyeckne gaHHble. B niccnefoBaHme 66111 BKAOYeHbl 70 NauueHToB, no-
nyumBlmx anti-CD19 CAR-T-kneTouHyio Tepanuio ¢ nioHA 2021 roga no uoHb 2025 roga
Ha 6a3e 'Y PHIML OMP um. H.H. AnekcangpoBa. MegunaHa Bo3pacTta coctaBnsna 47 nert
(23-68 nert). U3 Hux 42 (60%) 6bIIM MyUMHBI 1 28 (40%) *eHLWKHbI. [ToKasaHuAMU K
nposeaeHuto CAR-T-KNIeTOUHON Tepanuu ABAANUCH: arpeccnBHble NMMboMbl (Mnmdoma
BepkuntTa, anddysHas B-knetouHaa KpynHokneTouyHaa numdoma, B-knetouHas numoo-
Ma BbICOKOW CTeMeHW 3/10KayeCTBEHHOCTU, NePBUYHAA MeamnacTiHanbHasa numdoma) —
y 49 (70%) naumeHToB, donnukynapHasa numdoma -y 16 (22,8%), numdpoma 30Hbl MaHTUU —
Yy 4 (5,7%) 1 1 nauneHT C 3KCTpameayniapHbIM peLngmBOM OCTPOro IMMPobnaacTHOro ne-
Ko3a. K MOMeHTY 3aBepLueHna nccnefosaHma 24 nauneHta (34,2%) cKoHYanumcb. 3amecTu-
TeNbHaA Tepanua UMMyHornobynuHamm 6bina nposeseHa 16 naymeHTam (22,8%) (tabn. 1).
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Ta6nuua 1

XapaKTepucTyKa nauyueHToB

Table 1

Patient characteristics

KonuuecTso naymeHToB 70 (100,0%)
MegnwvaHa Bo3pacTa, net 47 (23-68)
Bospact <60 net 57 (81,4%)
Bo3spact =60 net 13 (18,6%)
Mon:
— MY>UWHbI 42 (60,0%)
— XKEeHLWWHbI 28 (40,0%)
MokazaHua ana anti-CD19 CAR-T-kneToyHoM Tepanmu:
- numdoma bepknTTa 4
- andodysHan B-knetouHaa KpynHoknetouHas numdoma 35
- B-knetouHas numpoma BbICOKOI CTEMEHM 3/10KaYECTBEHHOCTU 3
- NepBMYHasa MegmacTHanbHaa numdpoma 10
— nMM$OMa 13 KNeToK 30Hbl MaHTUK 4
- donnukynspHaa numdoma 16
Konnuectso nuHnin XT go CAR-T-kneTouHou Tepanuu:
-1 14 (20,0%)
-2 25 (35,7%)
-3 18 (25,75)
-4 6onee 13 (18,6%)
CHuxeHune ypoBHA IgG go CAR-T-kneTouHom Tepanmm 36 (51,4%)
MpoBepeHvie 3amecTUTENBHON TepPann MMMYHOFI06yIMHaMK 16 (22,8%)

OnpepeneHne runorammarno6ynuHemun n B-knetouHon annasum. [Mnoramma-
rnobynuHemuns onpegenanacb no ypoBHto IgG <6 r/n (HopmanbHble pedepeHcHble 3Ha-
UeHuA B CbIBOPOTKe KpoBu — 7—16 r/n). [MnorammarnobynnHemna ganee pasgenanacb Ha
nerkyto (4 r/n <19G <6 r/n), ymepeHHyto (2 r/n < 1gG <4 r/n) n Taxenyto (IgG <2 r/n). Konu-
4eCcTBO U MPOLEHT B-KNeTOK M3MepAny C MOMOLLbI0 NPOTOYHOW LMTOMETPUN. B-kneTouHasn
annasus BblABAANACh MO OTCYTCTBMIO nonynAunn B-knetok. AnutenbHocTb B-kneTouHo
annasumn nmepsanacb no konuyectsy AHen nocne CD19 CAR-T-Tepanuu, Noka nonynaymsa
B-knetok He focTrrana >1% ot obuien nonynAunmM NenKoLMTOB.

OnpepeneHne nidekyun. Mudekuymmn nokymeHTupoanucb ¢ 30-ro HA fo AaTbl No-
cnefiHero KOHTPons. 3af0KyMeHTMPOBaHHaA IMXopajKa U HENTPOMNeHNA C MUKPOobuono-
rMyeckrM AnarHo3om v 6e3 Hero B TeueHre nepsbix 30 gHel nocne NHPY3MKn KNeTok He
BK/IOYANNCb B aHanus.

BbakTepuanbHble 1 BUPYCHble MHOEKLUUU PEerncTpupoBannicb NP Haauunum MUKPO-
61ONOrMYecKoro NOATBEPXKAEHNA B COYETaHNM C CUMATOMaMK, UK B ciyyae nHbekumi,
cneuynduUHbIX ANA onpefeneHHon nokanusaumm, 6e3 MMKpobronornyeckoro NoATBeP»K-
OeHVA NPU Hanuuun NOATBEPXKAAIOLMX PEHTIEHONOrMYECKUX UK GU3NKaNbHbIX AaH-
HbIX 1 NeYeHna aHTUMNKPOOHbIMU NpenapaTamu. IHBasnBHoe rpubkoBoe 3aboneBaHune
onpefenAnocb Kak flokazaHHOe UM BepOATHOE B COOTBETCTBUW C KPUTEPUAMU nepe-
CMoTpeHHon EBponeiickoi opraHmn3auum no ncciefgoBaHmio U neyeHnto paka u Mpynnol
no n3yuyeHuto mrnkosos (EORTC/MSG) [17]. NHbekunmn Takke knaccudbuuymposanncb no
NoKanm3awummn opraHoB, BKNouasa NHGEKLMM KPOBOTOKA, AiblXaTeNbHbIX MyTei, Moyenoso-
BbIX OPraHoB, GPIOLWHON NONOCTM U XeNTyAOUYHO-KULIEYHOrO TPaKTa, a TakKe MHbeKLmu
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KOXW N MATKUX TKaHe. PecnupatopHble MHbeKLUN onpeaensnuncsk Kak MMKpobuonoru-
yeckn nofTBepKaeHHble MHPeKUUn (6akTepuanbHblie, BUPYCHbIe Un rpubKoBble), Nopa-
Xartolme nerkune, BepxHue fbixaTesibHble NyTy U Na3yxy, a Takke NHeBMOHUA 6e3 MUKpPO-
61ONOrMYecKmX JaHHbIX, HO C MOATBEPXKAAIOLMMMN KIIMHUYECKAMU CUMITOMaMK, 3afi0KY-
MEHTUPOBAHHbBIMWN PEHTrEHONOMMYECKUMU AN APYTMMIX pe3yfibTaTaMy OCMOTPA, a Takxe
neyeHneM HamnpaBneHHbIMU NPOTUBOMUKPOOHBIMU Npenapatamu. [aTon AUarHOCTUKM
nHdeKuMn cunTanacb fata NepBol MUKPOOBUONOrMYECKON ANArHOCTUKKU, €ClIN MUKPO-
6ronornyecknin gnarHo3 oTCyTCTBOBaN Ha MOMEHT Havasia aHTUMUKPOOHOM Tepanuu.

TaxecTb nHbeKUMM onpefensanacb B COOTBETCTBUMN C KPUTEPUAMUN TOKCUYHOCTM Ha-
unoHanbHoro nHctutyTa paka CTCAE v5.0: nerkme nHbekumm, He Tpebyowne neyeHms,
yMepeHHble nHbekuny, Tpebylolme nedyeHns nepopanbHbiMUA NPOTUBOMUKPOOGHbBIMMA
npenapatamu, TAxkenble MHbeKUuK, Tpebyowwmne rocnuTanmsaunm UNM nevyeHns BHyTpu-
BEHHbIMU NPOTUBOMUKPOOHBIMM NpenapaTamu, onacHble AnA XU3HU HdeKunK, onpese-
nAemble Kak Te, KOTopble OCTOXHWUANCH TMNOTOHWEN AW APYTUMUN ONACHBIMU AN1A XN3HW
cobObITNAMMU, 1 CMepTenbHble MHeKUUN, onpefenaemMble Kak Te, KOTopble BHEC/IN 3Hauu-
TeNbHbIN BKNag B cmepTb [18].

AHTUMH$eKynoHHaA npodunakTuka. C Lenblo oLeHKN MUKPOOBUONOrnyeckoro cra-
Tyca nayueHTa NPoBOAMINCL exeHefeNbHble CKPMHUHIOBble BakTepuonormyeckue no-
CeBbl CO C/IM3UCTON MNONOCTM PTa, BYSIbBbl / KpaMHEN MA0TK, MOCEBbI MOYM 1 Kana.

C uenbio CKPUHKHIa BUPYCHbIX UHGEKLUMIA OCYLLeCTBAANOCh NOBTOPHOE MCCefoBa-
Hue KpoBW 2 pa3a B Hefento (NepBUYHOE NCCnefoBaHMe KPOBU NMPOBOAUTCA Ha 3Tane
cKpuHuHra) metogom lMLUP K Bupycam repneca 1, 2, 6-ro Tunos, B35, LIMB.

He cywectByeT eiMHbIX CTaHAAPTN3MPOBaHHbIX NOAXOAOB K peXKUMaM aHTUMNKPOO-
HOW 1 NpoTMBOrpubKoBO NpodunakTukm y peumnueHtos CD19 CAR-T-kneTok. TakTrKa
aHTUMNKPOOHOW 1 NpoTUBOrpnbKOoBOM MpodunakTuKM onpegenseTca aNUAeMUONo-
rmMyeckon cuTyaumen MeguLIMHCKOroO yupeKaeHns, B KOTOPOM NPOBOANTCA KNeTouHas
Tepanus.

C nepBoro gHa numdopgenneLmm nauneHTbl NoyyYanu niaHoBY NPOTUBOBUPYCHYIO
npodrnakTrKy aunknosupom 400 Mr 2 pasa B CyTKU B TeueHre Kak MUHUMYM 6 MecsLeB
nocne nHoy3mm n NPodrUNakTNKy NHEBMOLIMCTHON UHEKLUN TPUMETONPUMOM-CYNbda-
MeToKca3oniom 480 Mr 2 pasa B ieHb 3 AHA B Hefento B TeueHne 6 mecAues. [MaymneHTbl
TaKXe nonyyanu aHTnbakTepmanbHyto npobunakTmky nesodnokcaumHom 500 mr 1 pas B
CYTKW [10 Bbixofia 13 HeTponeHun (AYH >0,5x10°/n) n npoTnBorpnbKoByto NpodunakTu-
Ky dntokoHazonom 400 Mr 1 pa3 B CyTKM o Bbixofa 13 HenTponeHun (AYH >0,5%1 0°/n).

CraTncrnyecknin aHanus. AHanM3 JaHHbIX OCYLLEeCTBAANCA C UCMONb30BaHNEM METO-
[O0B onucaTenbHON CTaTUCTUKU. [NA CpaBHEHMA KayeCTBEHHbIX NepeMeHHbIX NCMOosb30-
BaH X>-TeCT, KONMYECTBEHHbIX NepemMeHHbIX — HenapameTpuyeckuii U-kputepuit MaHHa —
YuTHun. Paznnuna mexagy cpaBHMBaeMbIM/ NapameTpamun cUmMTanm CTaTUCTUYECKN 3HaUN-
MbiMU npu p<0,05.

Ana mHorodakTopHOro aHanM3a 1cnosb3oBanacb NOrMCTUYECKan perpeccus, ee pe-
3ynbTaTbhl NpefcTaBneHbl B Buie anarpammbl Forest Plot.

Bce ctatucTnueckmne pacueTtbl NPOBOAMANCH C UCNONb30BaHMeM R-statistics Bepcua
4.1.1, The R Foundation for Statistical Computing, 2021.

MeToapbl CTaTUCTNYECKOrO aHanM3a NO3BONINIY BbIABUTb BaXHble 3aKOHOMEPHOCTU U
TeHZeHUWM B NpeacTaBNeHHbIX pe3ysbTataX, obecneurBas OCHOBY A/1A MHTeprpeTauum
HaHHbIX 1 OpPMUPOBaAHMSA BbIBOAOB.
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B PE3YJNIbTAThHI

Y Bcex 70 nauumeHToB ypoBeHb IgG 6bin onpegeneH go Havana anti-CD19 CAR-T-
KNeToyHoN Tepanuu, n3 HUX y 36 (51,4%) yxe fo neyeHns BbIABAANACL MMNoraMmmMariooy-
nuHemusa (IgG <6 r/n). Nocne Tepanun y 79,9% nauuneHToB ypoBeHb IgG CHMXKanca yxe B
TeueHue NepBbixX 3 MecALeB Nocne Tepanny, OCTaBasChb TaKOBbIM Y TAKOrO Xe KoNnyecTsa
nauneHToB K 6 MmecsAuam (78%) 1 k 12 mecauam (72,9%). Yepes 12 mecsiueB 1 6osnee no-
cne BBegeHnna CAR-T-KneTok runoraMmmarnobynmHemMus coxpaHsanach y 49,9% nauuneHTos.
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Puc. 2. YposeHb IgG go n nocne CAR-T-repanun
Fig. 2. 1gG levels before and after CAR-T therapy
Ta6bnuua 2
MaumeHTbl c rMNorammarnoéynuHemueii go v nocne 3, 6, 12 n >12 mecauyes nocne CAR-T-K/eTouHoON
Tepanuu
Table 2
Patients with hypogammaglobulinemia before and after 3, 6, 12 and >12 months after CAR-T cell
therapy
MNMepep CAR-T | <3 mecAueB | <6 mecsaueB <12 mecAues =12 mecAuesB
Mapametpbl
n % n % n % n % n %
Bcero 70 100,0 | 68 100,0 |50 100,0 37 100,0 | 22 100,0
Jerkasn 14 20,0 |25 368 |9 180 10 270 |3 13,6
CpepHsana 17 24,3 23 33,8 26 52,0 15 40,5 7 31,8
Taxenas 5 71 6 8,8 4 8,0 2 54 1 4,5
Hopma 33 486 |14 206 |11 22,0 |10 270 11 50,0
19G, r/n
(MepmaHa cpefHUX 3Ha4YeHn | 5,67 4,61 4,49 4,88 5,69
BCEX M3MEpPeHuii Neproaa)
p Mo cpaBHeHWIO
¢ nepen CAR-T 0,001 0,011 0,110 0,920
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MeawnaHa ypoBHA IgG 3HauutenbHo cHusmnacb nocne CAR-T-tepanum (Do u nocne:
5,67 r/n npotue 4,8 r/n; p=0,001) 1 coxpaHanacb B TeueHue 6 mecaues nocne CAR-T-
Tepanuu (p=0,011) (puc. 2, Tabn. 2).

lMnorammarnobynmHemusa Obina JONONHUTENbHO CTpaTUdULMpPOBaHa Ha nerkyto,
YMepPEeHHYI0 11 TAXenyto no ypoBHio IgG. Ha BpemeHHbIX Toukax 3, 6, 12 mecAues 1 6onee
12 mecaues nocne CAR-T-Tepanuu fona nNauMeHToB C Nerkon riunorammariobynmHemuen
coctasuna 13,6-36,8%, c ymepeHHol 31,8-40,5% u ¢ Taxenoi meHee 8,8% (puc. 3, Tabn. 2).

MepaunaHa npofdomKMTeNbHOCTM annasmmn B-kneTok coctaBuna 300 gHel (MeXKBap-
TUNbHBIN pa3max: 90-539).

B Hawem uccnepgosaHun y 33 nauuneHToB (47,8%) ypoBeHb IgG fo npoBefeHuna anti-
CD19 CAR-T-kneTouHowm Tepanuun Haxoaunca B npefenax Hopmbl. U3 Hux y 19 (27,2%) pas-
BWIaCb rmnoramMmmariobynMHeMms B TeueHne nepBbix 3 mecAues nocse neveHms. K 12 me-
cauyam nocne CAR-T-tepanun y 14 (20,8%) naumeHTOB C UCXO[HO HOPMaJibHbIM YPOBHEM
IgG 6bina BbiABEHa rMnorammarnobynmHemums.

100%

90% 20,6 22,0 27,0

S 47,8 8,8 80 50,0
70% — — 54

60%

50% s

L, 40,5 4,5
N o= &
-
10% ™ -
. e ms

nepeg CAR-T <3 mecaues <6 mecAues <12 mecaues  >=12 mecaues

Hopma 33 14 11 10 11

Taxenan 5 6 4 2 1
[ Cpegnsn 17 23 26 15 7
i Nerkan 14 25 9 10 3

Puc. 3. NMayueHTbl € runorammarno6ynnHemuein fo v nocne 3, 6, 12 n >12 mecaues nocne CAR-T
Fig. 3. Patients with hypogammaglobulinemia before and after 3, 6, 12 and >12 months after CAR-T

Ta6bnuua 3

CTPYKTYypa NHPEKLMOHHBIX OCNIOXKHEHNIA

Table 3

Structure of infectious complications

Bug nndpekunn Grade 1 Grade 2 Grade 3 Bcero %
NHdeKunn KpoBoTOKa 0 0 2 2 11,8
NHbeKunmn BepxHUX AbIXaTeNbHbIX MyTer | 2 1 0 13 76,5
[MHeBMOHMA 0 0 2 2 11,8

BCEro 2 1 4 17 100
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ow 95% AN

BospacT, <60 neT 0,95 0,79-1,15 o
Mon, myxcKon 0,99 0,85-1,15 A
rwnolr go CAR-T, HeT 1,18 1,01-1,37 e
KonuuecTtso nuHuiA, XT<3 1,01 0,87-1,19 e
B-kn. annasum <300 AHeH 1,15 0,98-1,36 ]
\ T I
0,60 1,0 20

OTHOLLEHWe LIaHCoB

Puc. 4. AHanu3 $paKTOpPOB prcKa runorammarnobynuHemun
Fig. 4. Analysis of risk factors for hypogammaglobulinemia

CpenHuin ypoBeHb |gG y nauneHToB, He MMEBLUMX FMIOraMmariobynmHemMmmn oo Ha-
Yyana Tepanuu, 3Haunumo cHusunca nocne BeegeHnsa CAR-T (go neuenua 7,9 r/n, nocne ne-
yeHua 5,2 r/n; p<0,001).

M3 70 naumeHToB 16 (22,8%) nonyunnu 3amecTUTeNbHYIO Tepanumio MMMYHOrobynu-
Hamu B TeueHue neprioga HabnoaeHna. CpegHuii yposeHb IgG fo npoBefeHWA 3amecTu-
TeSIbHOWM Tepanuu y 3TUX NauneHToB coctaBun 2,9 r/n. MNocne neyeHns 3TOT NnokasaTesb
cocTtaBun 8,5 r/n. CpegHee uncno BBEAEHMI HAa OQHOrO NauueHTa coctasmo 3 nHobysum
UMMYHOTNI00YNnHa.

NHeKkumnoHHble ocnoxHeHuA. Mocne nposegeHna anti-CD19 CAR-T-KneTouHomn
Tepanuu y 16 u3 70 naumeHToB (22,9%) pa3Bunmcb MHPEKLNOHHbIE OCIIOXKHEHUSA, BCErO
6b1510 3aperncTpupoBaHo 17 anusopos UHdpekuun y 16 naymeHToB (Tabn. 3).

M3 70 naumeHToB 4 (5,7%) 6b1n1 rocnMTanu3rpoBaHbl B CTalioOHap no nosoay nHoek-
unm 1 13 (18,6%) obpallanncb B yupexxgeHus 3paBoOXpPaHeHNs, HO He Obliv rocnuTa-
nr3unpoBaHbl (Tabn. 3). Mpeobnagaowmm TUMOM 66T MHOEKLUN BEPXHUX AbIXaTeNbHbIX
nyTen, Ha 400 KOTOPbIX NPULLNOCL 76,5% Bcex cnyyaes. [py 3TOM OHU NperMyLLIeCTBEH-
HO COOTBETCTBOBaNIM YMEPEHHOW cTerneHn TaxecTu (Grade 2). Taxenble nHbeKUMmM 3adpuk-
CcupoBaHbl B 4 ciyvasx (23,5% ot Bcex MHbeKLui), 13 H1X 2 ciydas 6binm nHbekumamm
KPOBOTOKA 1 2 — NHeBMOHMM. IHBa3MBHOe rpnbkoBoe 3aboneBaHne He 3adprKCMPOBaHO.

®akTopbl pucka runorammarnoéynuHemun. OueHuBanucb dakTopbl pUcka rumno-
rammarnobynuHemun nocne tepanmu CAR-T, BKNtoYaa BO3pacT Ha MOMEHT fleYeHus, non,
KOJIMYECTBO JIVHUI MpefLecTBYOLeN XMMUoTepanuu, Haamure runorammarnobynmHe-
Mum go Tepanun CAR-T, 661510 v Bpemsa annasum B-knetok 6osbLue Ui MeHblle MegnaH-
HOro 3HauyeHuA (puc. 4).

XoTAa BO3pacT, Nos, KONMYECTBO SIMHWI Tepanuu He Obliv B 3HAYUTESIbHOW CTEMEHN
CBA3aHbl ¢ runorammarnobynuHemuvein nocne CAR-T-Tepanvuy, Hanuume runorammarsio-
o6ynuHemun go CAR-T-Tepanuu 1 NpofomXKUTeNIbHOCTb annasun B-KneTok 3HaunTenbHO
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yBenMuUBany WaHcbl pa3BuTUA runorammarnobynuHemun nocne CAR-T-tepanum (oTHO-
weHwe waHcos 1,18 (95% AN 1,01-1,37) n 1,15 (95% W 0,98-1,36)).

Takke 6b1n oLeHeHbl GpaKTopPbl PUCKa Pas3BUTKA MHGEKLNOHHbIX OC/TOXKHEHUI Noce
CAR-T-kneTouHown Tepanuu (puc. 5).

My»cKoli non, AnuTenbHOCTb B-KneTouHow annasnuy, npesbillaowas MegrMaHHoe 3Ha-
yeHne (6onee 300 gHen), a TakKe Hanuume NOON CTENEHM rMNoraMmmariobynMHeMmm
6blIM aCCOLMMPOBaHbI CO 3HAUUTENbHbBIM YBESIMUYEHNEM YaCTOTbl MHOEKLMNOHHBIX OCNOX-
HeHui nocne CAR-T-kneTouHon Tepanuu. Konnuectso npeawecTByOWNX TNMHNUIA XUMNO-
Tepanuu He BUANO Ha YacToTy Pa3BUTUA UHPEKLMOHHbBIX OCIIOXKHEHWIA.

ow 95% Aun
BoapacT, <60 net 0.95 0.76-1.19 e
Mon, MyxcKon 1.27 1.05-1.53 —
Munolr go CAR-T, HeT 0.92 0.75-1.13 .
Konuyectso nunHuia, XT<3 1.01 0.83-1.22 ——
B-Kn.annasun<300 AHeN 145 1.17-1.8 ey
Nnerkas 1.14 0.8-1.62

cpeaHAA 1.24 0.88-1.75
TAXEenan 1.03 0.66-1.62

[ T 1

0.60 1.0 2.0
OTHOLWEHWE LIaHCoB

Puc. 5. ®akTopbl pucka MHGEKLMOHHbIX OCNIOKHEHMIA
Fig. 5. Risk factors for infectious complications
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Puc. 6. luHamunKa ypoBHei UMMYHOTrN06yNHa Y NaMeHTOB ¢ MHGEKLMOHHBIMUN OC/IOKHEHUAMN
Fig. 6. Dynamics of immunoglobulin levels in patients with infectious complications
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MbI npoaHanu3upoBany AUHAMWKY YPOBHEN MMMYHOrnoOynrnHa y nauneHToB C UH-
$EKLUNOHHBIMUN OCNIOXHEHMAMU. BblABNEHO, YTO MHOEKLMOHHbIE OC/IOXKHEHWUS BO3HUKANN
npu ypoBHE MMMYHOTI06YNIHa HUXKe 4 /N BHE 3aBUCUMOCTY OT CPOKOB Nnocsie MHOY3umm
CAR-T-kneTouHoro npoaykTta (puc. 6).

B OBCYXJOEHWUE

lMnorammarnobynmHemusa aBnsAeTca Havbonee pacnpocTpaHeHHbIM 3ddeKkTom on
target, off-tumor, ceazaHHbIM ¢ Tepanuen CD19 CAR-T.

Mbl BbiABMAK, YTO Yy 78% naumeHToB nocne CAR-T-kneTouHon Tepanuu B CPOKK A0
6 mecaueB Uy 72,9% - B cpoku fo 1 roga Habnopganacb runorammarnobynmHemus, co-
XpaHsBLanca 6onee 12 mecAues nocse neveHna. OTMeYaNnocb 3HaUNTENbHOE CHUXKEHNE
cpepHero ypoBHs IgG B TeueHue 3, 6, 12 n 6onee mecsaues nocne CAR-T-tepanuum (p<0,001
NS Bcex).

Mpwu cTpaTndmKaLmm no TaxectTn 3aboneBaHUA NaLMeHTbl C YMEPEHHOW rMnoramma-
rnobynuHemmnen coctaBnany camyto 6onbluyto rpynny, o 40,8% K 12 mecauam.

Kpome Toro, y 27,2% naumeHToB ¢ HopmasibHbiM ypoBHeM IgG o CAR-T-Tepanuu runo-
rammarnobynmHemma pa3suiacb B TeueHve nepsbixX 3 MecsALeB Nocsie Tepanuu.

MpumeuaTenbHo, uto 6051ee uem y 50% NaumeHTOB BblABIEHA rMnorammarnobynmHe-
MU, KOTopas nmena mecTo Ao Havana CAR-T-Tepanmm. DTO MOXeT ObITb CBSA3aHO C OCHOB-
HbIM 3/10KauYeCcTBEHHbIM 3aboneBaHMeEM MauneHTa, NPeALWEeCTBYOWUMA JIMHUAMN UMMY-
HOXVMMMOTEpPAanMU C BKIOYEHNEM PUTYKCMMaba 1nm, BO3MOXHO, C NEPBUYHBIM UMMYHO-
peduruutom. CBONM BKNAA B CHMMKEHME YPOBHA MMMYHOrNOOYIMHa MOXKET Tak»Ke BHOCUTb
numdopenneTupyiollaa XxMmuotepanus, Bknovaowas dbnygapabuH n umknopochamug,
Ha3HauyeHHaA Ao Hayana CAR-T-kneTouHon Tepanuw.

B paHHOM nccnepoBaHUy Mbl oncanu GbakTopbl puUcKa rmnorammarnobynmHemmm no-
cne CAR-T-kneTouHom Tepanuun. Kak 1 oxnganocb, Hanvume runoraMmmarnodynmHeMum oo
Hayana CAR-T-Tepanuu 3HaunTENbHO YBENNUYMBANO BEPOATHOCTb Pa3BUTUA FMNOramma-
rnobynuHemun nocne CAR-T-Tepanuu.

Y 22,9% nauneHToB pa3BUANCh MHPEKLNOHHbIE OCNIOXHeHMs, B cpegHem 0,95 cnyyas
MHPEKUMOHHOIO 3MM130A4a Ha NauueHTa.

QakTopaMn purcka pasBUTUA UHPEKLUMOHHbIX OCHNOXKHEHWI OblN AANTENBbHOCTbL
B-knetouHol annasuun, Npesbiwalowan MegrMaHHoe 3HadyeHne (6onee 300 gHeRn), a Takke
Hanuune nobol cTeneHn runoramMmmMmariobynmHeMmm.

ConpoBopguTenbHasa Tepanuva UrpaeT KNioYeByH Posb B nedeHnn MHEKUMI y naumneH-
ToB nocsie CAR-T-kNeTouHol Tepanuun. AHTMOaKTepuanbHas, NpoTUBOrprUbKOBas, NPoOTU-
BOBUMPYCHasA Tepanua u npodunakTika MHEBMOLMCTHON UHEKUN, NPUMEHAEMble Hamu,
OnuncaHbl BblLLIE.

MpakTnyeckne pekomenpaumm EBponenckoro obuectsa TpaHCMIaHTaLUN KOCTHO-
ro mo3sra (EBMT), O6beanHeHHOro akkpegmuTaunoHHoro komuteta ISCT n EBMT (JACIE)
n EBponenckon rematonorunyeckon accouymnaumm (EHA) ykasbiBaloT, uto ypoBeHb IgG n
annasuo B-kneTok cnepyet koHTponupoBaTb nepefd nHobysmnenn CAR-T-knetouHom Tepa-
NUN N eXemMecAYHO, Kak MMHUMYM B TeueHne 3-6 MecaueB nocne Hee [19]. 83% peten
¢ B-OJ11 B nccnegosanmm ELIANA (NCT02435849) umenn npopoKatoLwyoca annasuio
B-knetok uepe3 6 mecaues [20]. B uccnegosaHnm ZUMA-1 (NCT02348216) y 25% nauu-
€HTOB, OTBETUBLLMX Ha Tepanuio, OTMETUIN NPOAOSIKAIOLLYIOCA annasunio B-kneTok yepes
12 mecsiges [21].
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Y B3pOCnbIX AOArOXKMBYLLME NnasmaTnyeckmne knetku nocne aHTn-CD19 CAR-T moryT
OKa3blBaTb MMMYHO3aLWMWTHbIA 3¢deKT, HO pacnpPoCcTpaHeHHbIM MOAXOAOM ABAAETCA 3a-
MelleHre NMMYHOrnobynnHOB Npu runorammarnobynuHemun (<4 r/n) npu cepbesHbix
UKW PeLnamnBUPYIOLLNX/XPOHNYECKMNX MHDEKLMAX.

[JaHHble 06 3dPeKTVBHOCTN 3aMecTUTENIbHOW Tepanun UMMYHOrNobynuHamu npu
CAR-T-KneTouHon Tepanuu orpaHuWyeHbl, U TeKyline pekoMeHZaumm B OCHOBHOM 3JKC-
TPanonupoBaHbl Ha NepBuYHble MMMyHOZedULMTbI (HanpuUMep, araMmarnobynmHeMuio
bpyToHa). OgHO nccnepgoBaHMe NoKasaso, YTO MOBbILLEHME YPOBHA CbIBOPOTOYHOIO M-
MyHornobynvHa G NpuBeNo K 3HaYUTENIbBHOMY CHUMEHWIO YacTOTbl CUHO-NYNbMOHabHbIX
nHdekunn nocne CAR-T [22]. Lenb 3amecTutenbHom Tepanuu MMMyHOrnobynnHamy —
noafep»mMBaTb CbIBOPOTOUHbIE YPOBHU >4 /N Y B3POC/bIX U B Npefenax BO3pacTHOM
HOPMbI y AieTelA, TUTPYA B 3aBUCUMOCTU OT YaCTOTbl BO3HUKHOBEHUSA NHOEKLMN.

BHyTpuBeHHble MMMyHOrno6ynuHbl (0,4 r/Kr) n NOAKOXHble MMMyHornobynuHbl (0,1-
0,15 r/Kkr) BBOAATCA Kaxkable 3—4 Hedenn 1 exxeHeaeNbHO COOTBETCTBEHHO. [Tocne goctu-
MeHNA yCTONUYNBOro COCTOAHNA YPOBHU CnefyeT n3MepaTb Kaxkable 3 mecAaua.

3amecTuTenbHytlo Tepanuio MMMyHOrobynnHamy cnegyeT npekpaliatb nocsie BoC-
CTaHOBNeHUsA KonnyecTBa GyHKLUMOHaNbHbIX B-kneTok. B-knetouHana annasma Takxke cy-
XUWT CypporaTHbIM NoKa3saTesieM nepcucteHumm dyHKunoHanbHbix CAR-T-KNeToK 1 MoXeT
ObITb MNOsIe3Ha NPY NPUHATAN KNMUHNUYECKUX PeLUeHWIA.

Mo HalwKWM AaHHbIM, Tak Ha3blBaeMaa 30Ha UHPEKLMOHHOIO KOHTPONA TakXe Obina
HUXe YPOBHA NMMyHOrnobynunHa 4 r/n. 3To No3BonAeT BbiAeNUTb rpynny nauneHToB Bbl-
COKOro prcka nHbekuni, TpebyioLlyo YCUNEHHOTO MOHUTOPUHTa. 3TUM NauMeHTaMm Mo-
XeT noTtpeboBaTtbca Honee TwaTensHoe HabnoaeHue n 6onee perynapHasa 3amecTuTeNb-
Has Tepanua UMMYHOTOOYNUHaMK ONA CHUXEHNA PUCKa PeLUANBUPYIOLNX U TAXKENbIX
NHbEKUNIA.

C ppyrow CTOPOHbI, NpenmyLLecTBa NPOGUIAKTUKMN C MOMOLLbIO 3aMeCTUTENIbHON Te-
panuu MMMYHOrno6ynvHaMu B YCII0BUAX 6€CCUMNTOMHON (NPU OTCYTCTBUMN UHbEKLMIA)
rmnoramMmmarnio6ynMHeMmMmn oCTalTCA HeACHbIMIU. B HacToALee Bpema Mbl CUMTaEM, UTO KX
npodurnakTnyeckoe NnpMMeHeHne onpasgaHo BO MHOTMX CllyyasX.

B 3AKJ/TIOYEHWE

HEO6XOAI/IMbI NPOCNeKTUBHbIE NCCNIENOBaHNA ONA JanbHenwero YTOYHEHNA ONTU-
MaJlbHOro BpeMeHU Ha3HadyeHWUA, NPOoAOSTKUTENDBbHOCTA N OO3UNPOBKU 3aMecTUTeNbHOM
Tepannn BHYTPUBEHHbIMUN I/IMM)/HOFTIO6yTII/IHaMI/I Yy nauneHToB, noAaBeprwnxca CAR-T-
Tepannn.
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Pesiome

BBepeHume. Cepo3Hbi pak ANYHNKOB HMU3KOW cTeneHn 3nokavecteeHHocTh (LGSC) - peg-
K1 NOATWN 3NUTENnasnbHbIX ONyxonein, COCTaBAAWNN 2—-5% BCex cepo3HbIX KapLMHOM.
OH xapakTepusyeTcA MeAneHHbIM MPOrpeccMpoBaHUEM, YCTOMUYMBOCTbIO K CTaHAapT-
HOM XxumunoTepanun n mytaumamm B reHax MAPK-curnanbHoro nytu (KRAS, BRAF, NRAS).
HecmoTpsi Ha 6onee 61aronpUsTHLIA NPOFHO3 MO CPABHEHWIO C BbICOKO3/IOKAYeCTBEH-
HbiM BapuaHTom, LGSC yacto gmarHoCcTupyeTca Ha Mo3gHuMX cTagmax. Xmpypruyeckas
LuuTopedyKLUmnAa ocTaeTcAa OCHOBHbIM METOAOM NeyeHns, OQHaKo ONTUMasibHaa cTpaTermsa
Tepanuu TpebyeT yTouHeHUs. HacToslee nccnegoBaHme HanpaeieHo Ha OLEHKY KIMHW-
YecKmx ncxonos U pakTopoB NporHo3sa y nayueHTos ¢ LGSC.

Lenb. OueHnTb KNMHUKO-MOP)ONOrnyeckmne xapakTepucTnkm, TepanesTnyeckne nogxo-
Obl 1 OTAANeHHble pe3ynbTaTbl neyeHnsa naymeHTos ¢ LGSC.

Martepuanbl n meToabl. PeTpocnekTnBHbIN aHanm3 Bktoyan 80 naumeHTos ¢ LGSC, nony-
YyaBwwux neveHune B PHIMLU oHKkonornmn n megmumHckon paguonorum nm. H.H. AnekcaHgpo-
Ba B 2014-2022 rr. MpoBoaunack oueHKa ctaguitHoctu no FIGO, o6bema xmpypruyeckoro
BMeLlaTeNbCTBa, ANNTENIbHOCTM rOCNTanmn3aunm, BbXKMBaEMOCTU 1 OTBETa Ha Heoaablo-
BaHTHYIO XxvMuoTepanuio. CTaTUCTUYECKNIA aHann3 BKIOYas pacyeT obLuell BbIXXMBaeMo-
ctn (OB) 1 BpemeHn 6e3 nporpeccrpoBaHmns (BBI) B 3aBUCMMOCTM OT cTagun 3abonesa-
HUA, npumeHeHna HAXT 1 BbINONHEHUA BTOPUYHOWN LUTOPERYKLNN.

Pesynbratbl. bonblwHCTBO NaumeHToB (77,5%) umenu pacnpocTpaHeHHbINn npovlecc
(ctagum I-IV). Megnana OB n BBl 3HaunTenbHO CHWXXanacb C MPOrpeccupoBaHneM
ctaguu. NMpumeHeHnne HAXT He AeMOHCTPMPOBANO YNyULlEHNA BbIXXUBAEMOCTH, Hanpo-
TWB, aCCOLMMPOBAIOCh C MeHee 6aronpuATHbIMK ncxogamu. BroprnuHas untopeaykuums
B OTAESIbHbIX CJlyvasx cnocobcTBoBana ynydweHunio OB, ocobeHHo npw Il u IV ctagusx.
Xnpypruyeckoe neyeHre 0CTaBanoCb OCHOBHbIM METOLOM Tepanuu.
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KnnHnueckne ncxoabl n MOneKynAapHble AeTEPMUHAHTbI CEPO3HOIo paka ANYHUKOB
HUW3KOWN CTeneHu 3510KayeCTBEHHOCTM: pe3ynbratbl NCCNegoBaHUA U 063op nnTepartypbl

3aknioueHune. LGSC xapaktepusyetca OMoONornyeckon U KAnHMYeckonm cneundurkon,
oTnnyHol ot onyxonei high-grade Tvna. OrpaHuyeHHasa 3¢deKTMBHOCTL CTaHZAPTHOM
XYIMUOTEpanuMu noayepKrMBaeT HeoOXoAMMOCTb WHAMBMAYaANM3UPOBAHHOIO MOAXOAA.
LiutopenyKTrBHaa XMpyprmsa octaeTcA OCHOBOW JieYeHUs, 0COOEHHO Ha PaHHKX CTaguAX.
MepcneKTyBbI Tepanuu CBA3aHbl C TapreTHbIM BO3AENCTBUEM Ha CUTHaNbHbIE MYTK, B YaCT-
HocT MAPK, a Take ¢ pa3paboTKo HOBbIX MONEKYIAPHbBIX M TOPMOHaNbHbIX CTpaTerumn,
HanpaBeJieHHbIX Ha yNydlleHne NCXO0B Y NaLMeHTOB C peLanBaMmn U MeTacTasamu.
KnioueBble cnoBa: cepo3Hbll pak AMYHNKOB HMU3KOWN CTeneHu 3noKavectBeHHocTu, LGSC,
uuTopeayKUMaA, BbXKMBAEMOCTb, HEOaAblOBaHTHaA xumuoTtepanus, MAPK
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Abstract

Introduction. Low-grade serous ovarian carcinoma (LGSC) is a rare subtype of epithelial
ovarian tumors, accounting for 2-5% of all serous carcinomas. It is characterized by slow
progression, resistance to standard chemotherapy, and mutations in genes of the MAPK
signaling pathway (KRAS, BRAF, NRAS). Despite a more favorable prognosis compared to
the high-grade variant, LGSC is frequently diagnosed at advanced stages. Cytoreductive
surgery remains the cornerstone of treatment; however, the optimal therapeutic strategy
remains to be defined. This study aims to assess clinical outcomes and prognostic factors
in patients with LGSC.

Purpose. To evaluate the clinicopathological characteristics, therapeutic approaches, and
long-term treatment outcomes in patients with LGSC.

Materials and methods. A retrospective analysis included 80 patients with LGSC treated
at the N.N. Alexandrov Republican Scientific and Practical Center of Oncology and Medical
Radiology from 2014 to 2022. FIGO staging, surgical volume, duration of hospitalization,
survival outcomes, and response to neoadjuvant chemotherapy (NACT) were assessed.
Statistical analysis included overall survival (OS) and progression-free survival (PFS)
depending on disease stage, NACT use, and secondary cytoreduction.
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Results. The majority of patients (77.5%) had advanced disease (stages IlI-IV). Median
OS and PFS declined significantly with disease progression. NACT did not show survival
benefits and was associated with less favorable outcomes. Secondary cytoreduction,
in selected cases, contributed to improved OS, particularly at stages Ill and IV. Surgical
treatment remained the mainstay of therapy.

Conclusion. LGSC demonstrates distinct biological and clinical features compared to
high-grade tumors. The limited efficacy of standard chemotherapy highlights the need
for an individualized treatment approach. Cytoreductive surgery remains the foundation
of treatment, especially at early stages. Promising therapeutic directions include targeted
inhibition of signaling pathways, particularly MAPK, and the development of novel
molecular and hormonal strategies aimed at improving outcomes in recurrent and
metastatic cases.

Keywords: low-grade serous ovarian carcinoma, LGSC, cytoreduction, survival,
neoadjuvant chemotherapy, MAPK

B BBEJAEHWE

Cepo3Hble KapLMHOMbI ANYHMKOB HM3KOW CTemneHun 3ioKadyectBeHHOCTU (low-grade
serous ovarian carcinoma — LGSC) npefcTtaBnaioT co60i KNMHUKO-MOeKynapHyt 060co-
6/1eHHYI0 HO30MOMMYECKYI0 eAMHULY B CTPYKTYpe 3NnUTeNranbHbIX 3/I0Ka4eCTBEHHbIX HO-
BOODOpa3oBaHuil ANYHMKOB, COCTaBNALLLYI0 2-5% oT obulero umcna cnydaes [1, 2]. an-
HbI FMCTONOMMYECKMIA NOATMM NPUHLMNNANbHO OTAINYAETCA OT BbICOKO3/10KaUeCTBEHHbIX
ceposHbIx KapumHom (high-grade serous carcinoma — HGSC) kak Ha MonekynspHo-re-
HeTMUYEeCKOM YPOBHE, TaK 1 MO KNNHNKO-MOPhONOrnyecknm xapaktepuctrkam, 4to oby-
C/IOBNIMBAET CYLLECTBEHHbIE Pa3INYMA B TEPANEBTUUYECKNX MOAXOAAX M MPOrHOCTUYECKMX
ncxopax [3].

CoBpemeHHble nccnefoBaHua natoreHesa LGSC BbIABNAIOT 2 OCHOBHbIX MYTW pa3Bu-
TUA: NEePBUYHBIN KaHLieporeHes de NOvo 1 BTOPUYHOE NPOrpeccnpoBaHme U3 Cepo3HbIX
norpaHuyHbIx onyxoneti (serous borderline tumors — SBTs), npryem nocneaHWin MexaHn3m
NOATBEP)KAAETCA FMCTONOMMYECKUM OBHapPYXEHMEM YUYaCTKOB MOrpaHnyHol Mopdono-
rmn npumepHo B 60% cnyyaeB LGSC. Ocoboe KNMHUYeCcKoe 3HauyeHre nmeeT MUKpona-
NUANAPHBIN BapuaHT SBTS, AeMOHCTPYPYIOLMIA NOBbILEHHbIN NOTeHUMan ManurHn3aunm
(4-7% cnyyaeB) n paccmaTpUBaeMblil Kak NPOMEXYTOUHOE 3BEHO B MOCNeA0BaTeNbHOCTH
SBTs — LGSC[1, 31.

dnuaemnonormyeckme xapakrepuctukm LGSC BkntovatoT 6onee mMonomon Bo3pacTt
MaHudecTaumun (MeguaHa 43-47 net) no cpaBHeHuto ¢ HGSC, a Takxe napafoKcanbHyio
BO3PACTHYI0 3aBUCMMOCTb MPOrHO3a — Y NaunMeHToB Mosioxe 35 fieT oTMeuaetca 6onee
arpeccmBHoe TeuyeHue 3aboneBaHUA C XyALWMMIU NoKasaTenammn Bbixnsaemoctu [4]. He-
CMOTPA Ha OTHOCUTENBbHO 6/1ArONPUATHBINA NPOrHO3 (5-NeTHAS BblXMBaemocTb 89,3% anA
ctagui -1l n 57,7% pna ctagni llI-1V) [5], LGSC npeacTaBnaioT 3HaUMTeNIbHYI0 KNMHMYe-
CKyl0 Npobnemy, oOycnoBNeHHY0 NO3HeN AnarHocTnkol (6onee 70% crnyyaes BbIABAA-
toTcA Ha ctagmax FIGO [I-1V) [6], BbICOKOWM 4acTOTOM peunanBnpoBaHnA 1 BblpaKeHHOM
PEe3UCTEHTHOCTbIO K CTaHAAPTHOW MiaTUHOCOAep KaLLel XMMMoTepanum.
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YKa3aHHble 0COOeHHOCTM NMOAYEPKMNBAIOT HEOOXOAUMOCTb pa3paboTky cneumanusu-
POBaHHbIX TepaneBTUYECKUX CTPaTernii, OCHOBaHHbIX Ha yrnybneHHOM n3yyeHun mMone-
KyNApHbIX MEXaHM3MOB MaToreHesa, B YacTHOCTW AeTanu3auuu ponu MAPK-curHanbHoro
Kackaga, uccnefoBaHUM MeXaHU3MOB XMMUOPE3NCTEHTHOCTU 1 pa3paboTke TapreTHbIX
npenapatos. MpuHuunuansbHble oTinumna B 6uonorumn LGSC n HGSC gukTytoT Heobxoau-
MOCTb VX YETKOro pa3rpaHUyYeHnsa Kak CaMmoCTOATENbHbIX HO30M0rnyecknx ¢opm ¢ pas-
paboTkon anddepeHUMPOBaHHbIX MPOTOKONOB ANArHOCTUKY U TeYeHUs.

B LEJTb NCCNEOQOBAHKA
OueHUTb KINHNKO-MOPHONOrnyeckmne XapakTepucTky, TepaneBTUYecKmne noaxoabl
W OTAANeHHble pe3ynbraThbl leyeHma naymeHTos ¢ LGSC.

B MATEPWAJIbl U METObI

B nccneposaHue BkntoUeHbl 80 NauneHToK ¢ Mopdonornyeckn seprndmrLmpoBaHHbIM
[AMNarHo3oM CepO3HOro paka ANYHWKOB HW3KOW CTEMeHr 310KayecTBEHHOCTH, NoJyyaB-
LWKX NeveHre B PecnybnnkaHCKOM HayYHO-NPaKTUYECKOM LieHTpe OHKONIOMUN U MeaULIH-
ckon pagmonorum um. H.H. AnekcaHgpoBa B nepuop c aHBaps 2014 no gekabpb 2022 .
Kputepuamun BKIIOUEHNA CYXWIW: HanuumMe nepsryHoro agnarHosa LGSC, nposegeHune
NepBUYHOrO XMPYPruyeckoro BMeLlaTenbCcTea U/Mnm XMMmoTepaneBTUYecKkoro neyeHms
B YKa3aHHOM yupexaeHunu, LOCTYMHOCTb MOSIHON MeAULMHCKON JOKYMEHTauun 1 AuHa-
MUYEeCKoro HabnoaeHus.

[nA Kaxxgoro naureHTa NpoBoANIach OLeHKa CTaaum 3abofieBaHMA COMAcHO Kilaccu-
dukaumm FIGO (MexpyHapofHas defepalua akyllepoB 1 F’MHEKONIOroB) pegakumm 2016 .
AHann3npoBanuncb KNMHMYECKME faHHble, BKTIOYAA BO3PACT HA MOMEHT MNOCTAaHOBKM gma-
rHO3a, 06beM NepBUYHOIO XMPYPruYecKoro BMeLLaTeNnbCcTBa (onpeaenaemMblii Kak onTu-
MasibHbIV A Cy6OoNTUMANbHbBIV NO pe3ynbTaTaM BMU3YanbHOWN Y FTMCTONOMMYECKON OLEeHKN
pe3ugyanbHoln onyxonu), ANUTEeNIbHOCTb rocnuTanusaumy, GakT NpoBegeHUs Heoablo-
BaHTHON xmmmoTepanum (HAXT), a Takxe BbINOSIHEHNE BTOPUYHON LTopeayKLuun.

OueHKa oTBeTa Ha XMMKOTepanuio OCyLLEeCTBAANACb Ha OCHOBAHWM JaHHbIX KIMHUKO-
WHCTPYMeHTanbHoro HabniogeHms, B CooTBeTCTBUM € Kputepmamu RECIST 1.1. Jonrocpou-
Hble pe3ynbTaThl IeYeHWA OLeHNBaNuUCb C No3uuumn obuen BbikueaemocTtn (OB), onpe-
[enaeMon Kak Bpems OT MOMeHTa NOCTaHOBKM AnarHosa 4o CMepPTU OT SO0 NpUYMHbI
unn nocnegHen gatol HabnoaeHnA, 1 BpemeHn 6e3 nporpeccupoBaHus (BBI), onpene-
NAEMOro Kak UHTepBan OT Hayasa nevyeHna Ao 3adMKCMPOBAHHOIO MPOrpPeccMpoBaHUs
3aboneBaHnA NN CMEPTU.

B PE3YJNIbTATHI

CragmnpoBaHue NpoBefeHo cornacHo Knaccméumkaumm FIGO 2016 r.: | ctagusa gua-
rHoctupoBaHa y 10 (12,5%), Il -y 8 (10,0%), lll -y 50 (62,5%), IV —y 12 (15,0%) naunen-
TOB. Bo3pacTHaa xapakTepucTmka KoropTbl coctaBuna ot 31,82 no 75,37 roga (megmaHa
54,14 ropa). Bce naumeHTbl nonyyanu Xupypruyeckoe neyeHue, o6bem KOTOporo onpe-
penanca craguen 3aboneBaHVA UM PacnpOCTPaHEHHOCTbIO OMyXONieBOro npotecca.
KomMbuHMpoBaHHble onepauny BbINOAHANNCH NpermyLecTBeHHo npwu Il (26,0%; 13/50)
n IV (33,33%; 4/12) ctaguax. OnutenbHOCTb rocnutanM3aunn BapbupoBana oT 2 [o
36 gHen (MegunaHa 15,0 aHA). Ha MOMeHT 3aBepLueHmMA NCcCnefoBaHNA 3aperncTpPUpPoBaHoO
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34 (42,5%) cnyyasa cmepTy OT OCHOBHOTIO 3aboneBaHus, 2 (2,5%) — OT MHTEPKYPPEHTHbIX
npuuuH, 44 (55,0%) naymeHTa ocTaBaNnCh UBbI.

AHanun3 obuen Bbikneaemoctn (OB) BbIABMA CTAaTUCTUYECKN 3HAUYMMblE pPas3nuuns
mexay ctagnamn: meguara OB npu | ctagun coctasmna 82,65 mecaua (39,51-114,57), npn
Il - 70,35 mecaua (25,24-121,9), npu lll - 54,93 mecaua (0,52-121,18), npu IV - 40,2 mecAua
(7,2-118,48). AHanormyHas guHaMMKa Habntoganacb AnA BpemeHn 6e3 nporpeccrmpoBa-
Hua (BBIM): | ctagns — 82,65 mecaua (39,00-114,57), Il - 64,86 mecaua (25,24-121,9), Il -
15,55 mecsua (0,52-121,18), IV - 10,68 mecaua (0,78-34,12).

HeoagbioBaHTHaa xumuotepanua (HAXT) npumenanace y 16,0% nauymeHTos c lll cTa-
anen n 66,67% c IV ctaguen. CpaBHUTENbHbIN aHanM3 NokKasas, YTo cpeau naumeHToB
c lll crapnen megnana OB B rpynne HAXT coctasuna 37,08 mecaua npotue 60,34 meca-
ua 6e3 HAXT; npm IV ctagumn - 29,03 1 50,20 mecAua cooTBeTCcTBEHHO. MNokasaTtenn BBl
B rpynne HAXT 6binun Huxe: 10,70 mecaua npw Il ctagum n 10,63 npwu IV npotus 18,08 n
11,70 mecaua B rpynnax 6e3 HAXT, uTo MOXeT CBUAEeTeNbCTBOBaTb O HEraTVBHOM BAUA-
HuM HAXT Ha [ONrocpoYHble NCXOabl.

BropuuHasa uutopepykuua ebinonHeHa y 14,0% nauuweHToB c |l ctaguen n 8,33%
c IV ctapueii. B stoin rpynne 3adukcmpoBaHbl 6onee Bbicokre nokasatenu OB: 63,05 me-
caua npwu lll ctagun (npoTne 46,94 6e3 onepauun) n 63,87 mecaua npu IV ctagum (npo-
"B 36,52).

MonyuyeHHble pe3ynbTaTbl MOATBEPXAAIOT, UTO CEPO3HbIN PaK ANYHUKOB HU3KOW CTe-
NneHn 3/10KayeCTBEHHOCTWN XapaKTepusyeTca Nyylnm NPOrHo30oM Mpu pPaHHUX CTaguAax
C BblpaXeHHbIM yxyaLweHnem nokasateneit OB v BBl npu nporpeccuposaHnn. HAXT He
NpPoAeMOHCTPMPOBana NPenmyLLecTs B NOBbILEHUN Bb)KMBAaEMOCTH, TOrAa Kak BTOpUY-
HadA uMTopeayKumMa acCouMMpoBaHa ¢ ynyJlleHnem oAroCpoUHbIX MCXOA0B, UTO NoaYep-
KMBAET BaXKHOCTb MHAMBUAYaNbHOIO NOAXOAA C YY4ETOM NPOrHOCTUYECKMX GAaKTOPOB.

B OBCYXJEHWE

Cepo3HbI pak ANYHUKOB HMU3KOWM CTEMEHWN 3/10KAYECTBEHHOCTIN NpeacTaBnseT cobon
peakyto (2-5% cnyvaeB) 1 monekynapHo ob6ocobneHHyto GopMy SnMTENNANbHOrO paka
ANYHUKOB, OT/IMYAIOLLYIOCA OT BbICOKO3/TOKaUeCTBEHHOIO CEPO3HOro paKa KIMHNYECKNM
TeUeHMeM, FeHeTUYECKNM NpodrneM 1 Pe3nUCTEHTHOCTbIO K CTaHZapTHoN Tepanun. LGSC
pa3suBaeTca 160 de novo, 6o 13 cepo3HbIX MOrpaHnYHbIX onyxonen (SBTs), ocobeHHO
MUKpPOMNanuIAPHOro NoaTvNa, KoTopbii B 4-7% cnyyaeB ManurHusmpyetca. 3abonesa-
HMe yallle AMarHocTmpyeTca y MONOAbIX NaUneHToK (MefraHa Bo3pacTta 43-47 net), npu
3TOM Yy XeHLWMH Monoxe 35 neT oTMevaeTcA bonee arpeccuBHoe TeyeHue. HecMoTpsa Ha
OTHOCMTENIbHO GAaroNPUATHBIN NPOrHo3 (5-NeTHAA BblXMBaemMocTb 89,3% Ha |-l ctagu-
Ax), 6onee 70% cnyyaeB BbIABNAATCA Ha No3gHUX ctaguax (FIGO IlI-1V), uto cBA3aHo ¢
BbICOKOW YacTOTON peLnanBMPOBaHNA U XMMMNOPE3UCTEHTHOCTDIO.

AmnarHocTnyeckne acnekrbl

CoBpeMeHHble nccnefoBaHMA EMOHCTPUPYIOT, YTO SKCTPaoBapuanbHble MMNAaHTaTbl
obHapyxuBatoTca B cpeHeM y 14% (guanasoH 10-18%, no AaHHbIM pa3fIMYHbIX Ucceso-
BaHWI) NaLMEHTOB C ANarHO30M CEPO3HbIX MOrPaHNYHbIX ONyXonen ANYHNKOB. B TeueHne
ANNTENBHOrO BPeMEHW B MMHEKONOrMyeckom OHKOJSIOMMKN CyliecTBOBana yCTOABLUAACA
npakTuKa pasgeneHna Taknx MMNIAHTaTOB Ha 2 NPUHLUNWANbHO pa3finyHble KaTeropuu:
MHBA3MBHble U HEMHBA3MBHbIe [7]. DTa Knaccupukauma, npepoxeHHan ewe B 1980-x rr.,
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OCHOBbIBanacb Ha rNCTONIOrMYECKUX KPUTEPUAX OLEHKM XapaKTepa pocTa OnyxoseBblX

KNeToK B UMMMaHTaTax 1 UX B3anMOAeNCTBUA C OKPYKaoLWMMM TKaHAMMU.

OpHako B nepecMoTpeHHol Knaccudurkaumy onyxosnei XeHCKOW penpoayKTUBHOM
cuctembl BO3 (5-e nsgaHue, 2020 r.) npon3oLwwnm CywecTBeHHble N3MEHEeHNA TePMUHOSIO-
rmyeckoro annapara. KnioueBbiM HOBOBBeEHMEM CTano UCKNIOYEHME NOHATUA <MHBA3WB-
HbI UMMNAHTaT» N3 AMAarHOCTUYECKOro fiekcukoHa [1]. laHHaA KoHuenTyanbHasA nepeme-
Ha OCHOBaHa Ha cnegyoLmnx dyHAaMeHTanbHbIX MONIOXKEHUAX:

1. Cepo3Hble NorpaHMYHble OMyxoNny No onpeaeneHnio NpeacTaBnAlT cobol HenHBa-
3uBHble NponndepaTUBHbIE NOPAXKEHUSA C XapPaKTEPHOWN MMCTONOMMYECKON apXUTEKTO-
HUKOW 1 LUTONOTNYECKMMUN OCOBEHHOCTAMM.

2. O6HapyeHre UCTUHHBIX MPU3HAKOB MHBA3UBHOMO POCTa (Kak B NePBUYHOI OMyX0su,
TaK 1 B 9KCTPaoBapuvanbHbIX 04arax) NnaTorHoMoH14YHo ansa low-grade ceposHoli Kap-
LUMHOMbI 1 TpebyeT COOTBETCTBYIOLLErO M3MEHEeHNA AnarHo3a.

3. TMpucyTcTBUE MHBA3UBHOTO KOMMOHEHTa B 060M 13 nccnegyembix o6pa3LoB aBTOMa-
TUYECKM NepeBOANT CJlyyall B KaTeropuio 3510KkayecTBeHHbIX HOBOOOPa3oBaHMIN He3a-
BMCUMO OT APYrnx MopdOIornyeckux XxapakTepucTmk.

Ocobblt KNMHUYECKNIA MHTepeC NPEeACTaBAAT Clyvan MUKPONanuaiapHOro BapuaH-
Ta CepO3HbIX MOrPaHNYHbIX ONyXOner, NPU KOTOPbIX YacToTa 0OHapYXeHNA SKCTpaoBapu-
anbHbIX MMMNaHTaToB gocturaet 25-30% (Mo AaHHbIM MHOTOLIEHTPOBBIX NCC/IE[OBaHUN).
Mopdonorunyeckunin aHanus nokasbiBaet, UTo B 60-70% Takumx cyiyyaeB npu TaTesibHOM
nccnepoBaHUM OBGHaPYKUBAIOTCA MpPU3HaKKW, Mo3BonAllmMe nepeknaccuduumposaTb
npouecc B low-grade cepo3Hyio KapLMHOMY. OTU aHHble MOATBEPXAAI0T CYLLECTBYOLLYIO
rmnoTesy o TOM, UTO MUKPOMANWIAPHbIA MOATMMN 3aHUMAET NPOMEXYTOUYHOE NOJSIOXKEHNe
B 6oNornYeckom KOHTMHyyme TUMMYHaA cepo3Haa MorpaHMYHasa onyxonb — MUKpONa-
NUANAPHBIA BapraHT — low-grade cepo3Hasn KapurHOMa.

KnuHuko-mopdonornyeckme Koppenauny 4eMOHCTPUPYIOT, YTO NaLMeHTbl C MUKPO-
NanuIApPHbIM BapraHTOM 1 SKCTPaoBapuanbHbIMU UMMJIaHTaTaMu MMeloT B 3 pa3a 6onee
BbICOKUI PUCK peLunanBnpoBaHna, B 5 pa3 bonee BbICOKYO BEpPOATHOCTb Nporpeccun B
WHBA3MBHYIO KapLMHOMY M 3HaUMTeNIbHO XyALume nokasatenu 10-neTHein Bb>KMBaeMOCTH
(75 npoTtune 95% npu TUNMYHBIX dopmax) [5].

3TV faHHble MOAQYEPKMBAIOT BaXKHOCTb TLLATENbHOrO MOPHONOrMyecKkoro nccnefoBa-
HMA BCeX JOCTYMNHbIX 06pa3L 0B 1 HeoH6XoANMMOCTb NepecMoTpa ANarHOCTUYECKUX KprTe-
pueB B CBeTe COBPEMEHHbIX NpeAcTaB/ieHni 0 61oNorny cepo3HbiX onyxonemn ANYHNKOB.

MonekynsapHbie oco6eHHOCTI

CoBpemeHHble MONIEKYNAPHO-TeHeTUYeCKe UCCNeAoBaHUA BbIABUAN NPUHLIMNUANb-
Hble Pa3NNUMA MeXIy CePO3HbIMU KapLMHOMaMUN ANYHNKOB BbICOKOIM Y HU3KOW CTENeHU
3noKkayecTBeHHocTU. Cepo3Hble MorpaHnyHble onyxonu u low-grade KapuuHOMbI JeMOH-
CTPUPYIOT CXOAHbIE MyTaLMOHHble NPOodUN, CYLLECTBEHHO OTIMYAOLNECA OT TaKOBbIX
y high-grade HoBoob6pa3oBaHuii, UTO NoaTBep)KAaeT ux 06ocobneHHoe MonoxeHve B
Knaccudukaumm onyxonen AWYHMKOB. B otnmume ot high-grade cepo3Hbix KapuuHOM,
XapaKTePU3YIOLMXCA BbICOKOW MUKPOCATENNIUTHON HECTabUNbHOCTbIO U MyTauMAMA B
reHax penapauuun OHK (BRCA1/2), low-grade onyxonu npoasnaioT MUKpPOCaTENINTHYIO
CTabUNbHOCTb 1 HU3KYIO MYTaLMOHHY0 Harpysky [8]. Hanbonee 3HaunmbiMn reHeTnye-
CKUMU M3MeHeHuaMU B low-grade cepo3HbIX KapLMHOMaXx 1 MOrpaHUYHbIX OMYXONAX AB-
NATCA B3aMMounCKntovatolwme myTaumm B reHax BRAF (119%), KRAS (33%) n NRAS (11%),
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aKTMBMpYIoLWMe KnioueBon oHKoreHHbl nyTb MAPK [8]. NMprumeyaTtenbHo, uto ecnu B no-
rpaHuYHbIX onyxonax npeobnagatot mytaumm BRAF (39%) n KRAS (37%), To myTauun NRAS
NpaKkTUYeCcKn He BCTPeYaloTCs, UTo YKa3blBaeT Ha UxX crieunduryeckyto ponb B mporpeccum
K MHBa3nBHOW KapumHome [9, 10].

AxkTtmeauma MAPK-nyTu, nHnunnpyemas ceasbiBaHnem nuraHaos (EGF, c-Met) ¢ peuen-
TOPHbIMM TUPO3MHKMHAa3aMuy, NPUBOANT K Kackagy dochopunupoBaHus, 3aBepLuatoLe-
roca akTvBaLuuen TPaHCKPUNUUOHHbIX GaKTOPOB, perynupyowmnx nponndepaunto, MHBa-
3uI0, aHrnoreHes 1 nogasneHne anonto3a [11]. MapagokcanbHO, HO HanMune MyTauui B
3TOM MYTU aCcCOLMNPOBAHO C yyllel obLien BbPKMBAEMOCTbIO, UTO MOXET 0ObACHATLCA
BO3PACTHbIMU PasnnumMaMn — cpean naumeHToB ctapwe 35 net mytaumm MAPK Bbiasna-
totcA B 58% cnyvaeB npotms 32,6% y 6onee Monoabix NaLMeHTOB, YTO KOppenmpyeT ¢
N3BeCTHbIM GeHOMEHOM Nyyllero NPorHo3a y Bo3pacTHbIX NauueHToB ¢ low-grade cepos-
HbIM pakom [12].

MNMomunmo Kknaccnueckmx myTtaunii MAPK-nyTw, B low-grade kKapunHomax ngeHtnduum-
poBaHbl N3MeHeHUA B reHax-perynatopax 3toro kackaga (NF1, NF2, ERBB2) n HegaBHO
ob6HapyxeHHble coBmecTHble MyTauum NRAS un EIF1AX — dakTopa nHuuymnaumm TpaHcna-
uuu [12]. SKkcneprMeHTasbHble JaHHble NOATBEPXKAAIT NX CUHEPIrMYECKUI OHKOTEeHHbIN
abdeKT, NpoABnALWMINCA ycuneHHoW nponudepaumein n KnoHoreHHocTbio [13]. YacToTa
myTauun EIF1AX Bo3pacTaeT ot 1,7% B norpaHn4HbIX onyxonax Ao 15% B MHBa3MBHbIX
KapuMHOMaX, OTpaXkas X BO3MOXKHYIO POsib B ManurHusauum [9].

Ocob6oe 3HaueHue B nporpeccun low-grade cepo3Horo paka MMeeT MHaKTMBaLUA
reHa-cynpeccopa CDKN2A (uyactota noTtepb gocturaeT 8%, no AaHHbIM NaHeNbHOro
cekBeHnpoBaHuA 2022 r.), kogupytowero 6enok p16 — KnoYeBon perynatop Knetou-
HOro umkna, nHrnémupyowmnn CDK4/6 [8]. Motepa p16-PyHKUNN yCTpaHAET KOHTPOJb
3a G1/S-nepexofom, cnocobCTBYsA HEKOHTPONMpPyemon nponudepaunn. 3HaunTeslbHoe
yBennuyeHune yactotbl myTaumin CDKN2A npu nepexofe OT NOrpaHUYHbIX Onyxonen K
WHBAa3UBHbIM KapLMHOMaM NOATBEPKAAET UX KPUTUYECKYIO POSib B 3/10KaYeCTBEHHOMN
TpaHcpopmauun [14].

JononHutenbHble MoneKynapHble MexaHu3Mbl low-grade cepo3HOro paka BKIOYaloT:
1) myTaumm USPIX (26,7%) — neyObmMKBUTUHA3bI, PEryNMpYIOLLe anonTo3, NpaKkTuyecKn

cneundryHon ana storo nogtuna [13];

2) wn3ameHeHuna ARIDTA (8,5%) — komnoHeHTa SWI/SNF-komnnekca pemogennHra xpoma-

TWHa [13];

3) pepkme mytaumm PIK3CA (1,9%), aktusupyiowme PI3K/AKT/mTOR-nyTb, 4TO MOXKeT

06BACHATb PE3NCTEHTHOCTb K TEpanum y 4acTu naumeHTos [12].

BbiaiBNeHHble MonekynsapHble ocobeHHocTH low-grade cepo3HOro paka ANYHUKOB He
TONbKO Yrny6naAT NOHNMaHWe ero natoreHesa, HoO 1 OTKPbIBAIOT NePCMeKTUBbI ANA pas-
paboTKM TapreTHbIX TepaneBTUUYECKUX CTPATErnii, HanpaBAEHHbIX Ha KNOYeBble CUTHab-
Hble NyTW, YTO OCOOEHHO aKTyanbHO C YY4ETOM U3BECTHOWN XMMUOPE3UCTEHTHOCTU 3TUX
onyxonen.

COBpeMEHHbIe mMeToAbl neYyeHna

CepO3HbIVI PaK ANYHUNKOB HU3KOW CTeNeHn 3/10Ka4eCTBEHHOCTH npeacrtaBnaeTt coboi
FNCTONIOrNYECKN N MOJTEKYJTAPHO OT/IMYHbBIA NOATMM SNUTENNASNIBHOIO PaKa ANYHNKOB, Xa-
paKTeleayrow,vu?lc;i OTHOCUTENIbHO MHAONEHTHbIM TeYEHNEM, BbICOKOWN 3Kcnpeccme|7| rop-
MOHaJIbHbIX peuenTopoB N YaCTbiIMN MyTaLMAMUN B CUTHAJIbHOM NyTU MAPK.
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CoBpemeHHble cTaHfapTbl neveHna LGSOC BapbupytoT B 3aBUCMOCTM OT CTafum 3a60-
nesaHuA. MNpu paHHux ctaguax (FIGO IA-ICT) y monogbix naumeHTOB, 3aNHTEPECOBAHHbIX
B COXpaHeHUN GepTUIIbHOCTH, BbIMOHAETCA OPraHOCOXPaHALLasa onepaumns — O4HOCTO-
POHHAA CanbMMHrooGOPIKTOMUA C TLIATENIbHbIM XMPYPruyeckum ctaguposaHuem [15].
B ocTanbHbIX criyyasx meTtogoM Bbibopa ABNAETCA LMTOpPefyKTUBHaA onepauus, BKIo-
yaroLaa rMCTePIKTOMUI0 C ABYCTOPOHHEN CanbnNMHrOOpOpPIKTOMMEN, OMEHTIKTOMUIO
N MaKCcuManbHoe yfaneHue onyxonesbix Macc [15]. O6bem ocTaTouHOW onyxonu nocme
uuTopeayKUMN ABAAETCA K/UeBbIM MPOrHOCTMYECKUM BaKTOpOM: 5-neTHAA BblKMBae-
MOCTb MPK NOJSTHOM MaKPOCKONUYECKON pe3ekumm gocturaet 73%, Torga Kak npy Hanu-
UMM OCTATOUHbIX OMYXONeBbIX OYaros >1 CM 3TOT NOKa3aTeNb CHMXaeTcA Ao 22% [15-17].

B otnnume ot cepo3HOro paka BbICOKOW cTeneHu 3nokavyectseHHocTn, LGSOC nemoH-
CTPVPYeT OrpaHMYeHHYl UYyBCTBUTENbHOCTb K MiaTMHOCOAepXallen XumuoTtepanuu,
uTo 06ycnoBneHo ero 6GuonornYecKMMN 0cobeHHoOCTAMN. B CBA3M C 3TUM 3HAUUTENbHbIN
WHTepec NpeAcTaBiseT ropMOHanbHasa Tepanua C y4eToM BbICOKOW YacCTOTbl SKCMpeccum
peuenTopoB 3cTporeHa (85%) n nporectepoHa (50%) npu LGSOC [18]. PeTpocneKkTnBHble
nccnegoBaHUA CBMAETENBbCTBYIOT O MPeUMyLLecTBax afbloBaHTHOW rOpMOHOTepanuu
nocne nepBryHoro neveHuns [19]. B yactHocTn, MHIMBMTOP apomaTasbl aHacTPO30J Npo-
LEMOHCTPUPOBAN KNMHNYECKYo 3GbeKTUBHOCTb Y 64% NauMeHTOB C PeLngmBrPYIOLWNM
LGSOC, npn sToMm MmenaHa NPOAOIIKUTENbHOCTM OTBeTa cocTaBuna 9,5 mecaAua [20]. MNep-
CNEeKTMBHbIM HanpaBfieHeM ABNAETCA KOMOMHALMA rOPMOHasbHbIX NPenapaToB C WH-
rMoéuTopaMm LUMKANH-3aBUCUMbIX KMHa3 4/6 (CDK4/6). B NMAOTHBIX MCCNeaoBaHMAX KOM-
6uHaumA neTposona c prubounKNN60oM Bbi3biBana OOGbEKTUBHbIN OTBET Yy 23% NaLneHToB,
a cxeMa c abemaumknmbom n pynsectpaHTom -y 47% [21].

TapreTHas Tepanus, HanpaBneHHasa Ha curHanbHbI NyTb MAPK, ocTaeTca akTMBHO 13y-
yaembIM MoaxoAaoM. HecMoTpa Ha NPOTBOpPeYBble pe3ynbTaTbl PaHHUX NCCNefoBaHUN
NHrM6uTopos MEK (6UHUMeTUHNG, NuMmacepTnd), 6onee NO3gHUE JaHHbIE MO TPAMETMHU-
6y nokasanu 3HauMTenbHoe ynyudlleHne BbIXKMBAaeMOCTU MO CPaBHEHMIO CO CTaHZAPTHOM
Tepanuen, YTo NPUBENo K BKAoUYeHUO nHrmbutopos MEK B pekomeHngauun NCCN [22].
Ocobbin HTepec npepacTtaBnaoT MyTaumm BRAF (14% cnyvyaes LGSOC), npu KOTOpbIX
nHrnéutopsl BRAF (gnabpadeHund) moryt gemMoHCTpMpoBaTb BbICOKYIO 3PPEeKTUBHOCTD,
BK/IOYAA MOJIHbIE PEMUCCUN Y XMMMUOPE3UCTEHTHBIX NauneHToB [23]. Hoselwme cTpa-
TerMmn BKJIOYAKOT KOMOVMHUPOBaHHOE TapreTVpoBaHWe HECKOSIbKUX KOMMOHEHTOB CUr-
HaNbHbIX MyTen, Hanpumep ofHoBpPeMeHHoe nHrnbmnposaHue RAF/MEK (aByTomeTnHIO)
n $oKanbHONM afresanoHHON KuMHasbl (AedpakTnHMG), yto B MccnegoBaHnn ENGOT-ov60/
GOG-3052/RAMP 201 obecneunno o6beKTUBHbIN OTBET Y 45% nauuneHTos, focTuras 60%
npu Hanuunn myTaumin KRAS [24].

KntoueBbiMn npobnemamu B neveHnn LGSOC ocTaloTcA orpaHMUYeHHOEe MOHMMaHWe
€ro MOJIeKyNApHOW reTeporeHHOCTU M HefOCTaTOK afleKBaTHbIX 3KCMeprMeHTanbHbIX
mogeneii. bonbwnHcTBO nccnegoBaHun okycmpyetca Ha nytm MAPK, ogHako gpyrue
6uonornyeckne ocobeHHOCTU OMyXosnuv, BK/OYAA POJSib MUKPOOKPYXKEHWA, UMMYHHO-
ro naHgwadTa, 3MNUreHeTUYeCKUX U3MEHEeHU U MeTabonmuyeckoro nepenporpammu-
poBaHUsA, M3yyeHbl HepgocTaTouyHo. OTCYTCTBME penpe3eHTaTMBHbIX KNETOUHbIX NIMHUNA
n KceHorpadToB LGSOC cylecTBEHHO OrpaHuWuMBaeT AOKAVHMYECKME MCCefoBaHuA.
MepcneKTBHbBIM HanpaBneHnem ABNAETCA pa3paboTka OpraHOVAHbIX MoJesie N TeXHO-
NOrni NPOCTPaHCTBEHHOIO TPAHCKPUMNTOMHOIO aHanu3a, KoTopble MOryT BbIABUTb HO-
Bble TepaneBTUYecKre mueHn. Kpome Toro, octaeTca HepelleHHoW npobnema paHHen
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OVArHOCTMKM 1 MPOrHO3MPOBaHWA ManMrHU3aumUmM NOrpaHNYHbIX CEPO3HbIX OMyXosei,
yto TpebyeT Noucka cneumduyecknx bromapkepoB B XMUAKUX 6uoncuax. JanbHenwme
nccnegoBaHUA JOMKHbI 6bITb HanpaBneHbl Ha KOMMIeKCHoe usyyeHune 6ruonorum LGSOC
C aKLIEHTOM Ha MeXXKNeToYHble B3aUMOJENCTBUA B OMNYXONeBON HuLLe 1 pa3paboTKy nep-
COHaNM3npPOBaHHbIX MOAXOA0B Ha OCHOBE MONEKYNAPHOro NPpoduINpoBaHus.

Mpo6nemHbie BONPOCHI

Tekylwre ncnbiTaHWA Takke AEeMOHCTPUPYIOT MHoroo6ellatle npeaBapuTesbHble
pe3ynbraTbl B 0651aCT TapreTHOW 1 FoOpMOHanbHOM Tepanuu. B kKnuHnyeckom uccnepo-
BaHun Il ¢pa3bl GOG-3026, rae NpuMeHAnacb KOMOUHaLMA MHIMGUTOPaA apomaTasbl (fe-
Tpo3ona) u nHrnbutopa CDK4/6 (pubounknmnba), 6uinn npeactaBneHbl obHageXnBato-
WMe AaHHble Ha KoHdepeHumn O6LecTBa rMHeKonormyeckon oHkonorun (SGO) 2023 r.:
KNUHUYeckuin 3¢p¢dekT goctur 79%, a 06beKTMBHDBIN NoKa3aTeNlb OTBETa (BCe YaCTUUHble
oTBeTbl) coctaBun 23% [25]. ipyroe nunotHoe muccnegosaHue |l dasbl nayyano Heoagb-
IOBaHTHOE NpuMeHeHne nHrnbuTopa CDK4/6 (abemauunknunba) BMecTe C aHTaroHUCTOM
3CTPOreHoBbIX peLenTopoB (GynBecTpaHTOM) Y MaLUMEHTOB C 3anyLeHHbIM CEePO3HbIM
pPakoM AVYHNKOB HU3KOW CTeneHu 3noKkavyecTBeHHOCTU. B pesynbrate y 47% (7/15) nauu-
€HTOB HabnoJanca YacTuuHbIN oTBeT, a y 33% (5/15) - ctabunnszauus 3abonesaHms [26].
Ha koHbepeHummn SGO 2024 r. 6b11m NpeacTaBeHbl HOBbIE AaHHble nccnegoBaHus Il gpasbl
ENGOT-ov60/GOG-3052/RAMP 201, peMoHCTpupyioLie BbICOKYI0 3PpPeKTUBHOCTb KOM-
6uHaumm aBonHoro nHrubutopa RAF/MEK (aByTomeTnHM6a) 1 nHrnbrutopa dokanbHom
agresnoHHon KknHasbl (FAK) (nedakTtuHnba) y naumeHToB C peLuuanBupyoLmm Cepo3HbIM
pPakoM ANYHUKOB HNU3KOW CTENEHM 3N10KayecTBeHHOCTH [24]. PaHee komOVHaL A aByTOMe-
TMHKGa C Apyrum uHrnbutopom FAK (VS-4718) TecTpoBanacb Ha KCeHOTpaHCMNNaHTaTax
(PDX), nonyyeHHbIX OT MaLMEHTOB C PAakOM HU3KOWN CTENEHW 3N10KauyeCTBEHHOCTU, 1 No-
Ka3ana 3HauuTenbHoe NoAaBeHne pocTa ONyXonu Mo CPaBHEHWUIO C KOHTPONIEM U MOHO-
Tepanuen aByTOMETUHNOOM, UTO MOCYKUTO OCHOBOW 1A KNMHUYECKUX UCMbITaHui [27].
B uccneposaHum FRAME, noatsepkpatoliem KOHLENUUIO, KOMOVHUPOBAHHBIA PeXNM
nHrnéutopa RAF/MEK (VS-6766) c pedakTMHMGOM NPOAEMOHCTPUPOBAN YCTOMUYMUBDLIN
06bEKTUBHDBIN OTBET Y 46% NaLMEHTOB C PeLUaBHPYIOLLNM CEPO3HbIM PAaKOM ANYHMKOB
HW3KOWM CTeneHW 3/10KauecTBEHHOCTU [28]. 3Tn pe3ynbTaTbl NPUBENY K 3aMyCcKy Uccneao-
BaHuA Il pasbl, npeactaBneHHoro Ha SGO 2024 r., rae OLEHNBANMCb ONTUMAasbHbIN PEXM
1 3¢ PeKTNBHOCTb aByTOMeTUHMNOA (VS-6766) 1 fedakTnHMOa B pa3nmnyHbIX KOMOMHaLMAX
[28]. B rpynne, nonyyasLiein aByTOMeTUHWO U AepaKTUHNO, OOBEKTMBHbBIN OTBET COCTaBMI
45%, a'y 86% nauueHTOB Habntoganacb perpeccus onyxonu [24]. MNpu 3Tom y naLmMeHToB ¢
myTaumamm KRAS nokasatens otBeta gocturan 60%, B TO Bpema KaK Y NaLMeHToB C ANKNM
Tunom KRAS oH coctasun 29% [24]. 3Tn Bneyatnaowmne gaHHble CTUMYINPOBan Havyano
Il da3bl KNMHMYECKOro nccnefoBaHNaA, CpaBHMBatLWero 3GGeKTMBHOCTL aByTOMETNHMOA
n gedaktnHnba ¢ Tepanueli No BbIGOPY Bpaya y NaLMeHTOB C peLuanBrpYOLWLUM cepos-
HbIM PAaKOM ANYHUKOB HU3KOW CTEMEHW 3/1I0KaYeCTBEHHOCTY [24].

HecmoTps Ha nporpecc, ocTaloTcA 3HaUnTeNbHble Npobenbl B 3HaHMAX. [eHOMHble UC-
CfleloBaHNA BbIABWIIM HOBble MyTaLMM B CEPO3HbIX ONYXONAX ANYHUKOB HU3KOW cTene-
HW 3/10KayeCcTBEHHOCTW, NoMMMOo MyTaumii MAPK, ogHako 3TM nsmeHeHuAa BCTpeyaroTca
peaKo 1 He OTpakaloT OCHOBHYIO YacTb Cly4yaeB. TeKylyue nccnegoBaHusa cocpefoToye-
Hbl Ha akTMBaTopax Nyt MAPK n nponudepaumm, HO oXKugaembix NPOPbLIBOB NOKa He
npownsoLwno. Heo6xoanmo 1M3yumnTb Posb APYrMx NPU3HaKOB paKa, TakUX Kak UMMYHHbIN
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naHpwadT, snureHeTrKa, metabonunsm n Hekogupytowme PHK (mukpoPHK, gHPHK, konb-
uesble PHK), uTo6bl BbiABMTb HOBble MULIEHU ANsA Tepanun. BakHoe 3HauyeHne nMmeet
MUKPOOKPY>KEHME OMyX0su, BUAOLLEE Ha ee POCT Y UHBA3NBHOCTb. [pOCTpaHCTBEHHbIE
OMMUKCHbIE TEXHONOMMM MOTYT MOMOYb B N3yUYeHUM NepenporpaMmmmnpoBaHHOl CTPOMbI 1
UMMYHHOTIO MUKPOOKPYXEHNA, YTO OTKPOET HOBblE TepaneBTUYeCKe BO3MOXKHOCTMU.

XoTa nMmyHoTepanua nokasana 3gpdeKTMBHOCTb NpK APYrvMX TMMax paka, Cepo3Hble
ONyXONN ANYHUKOB HM3KOWN CTEMeHW 3/10KaueCTBEHHOCTU OCTAlOTCA MUKPOCATEIUTHO-
CTabUNbHbIMK, YTO AenaeT NHIMOUTOPbI KOHTPOJIbHBIX TOUeK ManoadpdeKTnBHbiMK [29].
Tpebyetca 6onee rnybokoe M3yyeHne ponu BPOXLEHHOro UMMYHMWTETa, BKoUasa Mueso-
naHble n NK-KneTkn B MUKPOOKPY>KEHUUN OMYXOMN.

Cepbe3HbIM OrpaHMyYeHnemM B NCCNIef0BaHMAX ABNAETCA OTCYTCTBME afleKBaTHbIX MO-
genen in vivo u in vitro. CywecTtsylowime KneTouHble NMHUK, Takne Kak SBOT3.1, HenHBa-
3UBHbI 1 06N1afaloT HU3KOM NPONUdPEePaTNBHON aKTUBHOCTbBIO, UTO 3aTPyAHAET U3yyeHune
nepexofa OT NorpaHMyHbIX onyxonen K paky [30-32]. OpraHoungbl 1 3D-mogenn moryT
CTaTb NEPCNEKTUBHbIMU UHCTPYMEHTaMM AN TeCTUPOBaHWA Tepanuni, OfHaKo in vivo Mo-
[enun oCTalTCA KPUTUYECKN BaXKHbIMU AR U3YyYeHUA reTeporeHHOCTM ONyXonu 1 Mexa-
HU3MOB Pe3nCTeHTHOCTU. PDX-Mofenu, co3faHHble 13 HU3KO310KayeCTBEHHbIX MeTacTa-
30B [33], TpebyioT cBeXel TKaHW OMyXO0Ju, YTO OCNIOMHEHO PeAKOCTbIO STOro TMMNa paka 1
Heo6X0ANMOCTbIO XMPYPr1MYECKOro BMellaTenbCTBa Ana guarHoctmkin. Kpome toro, mea-
NEHHbIN POCT Onyxonen 3aTPYAHAET SKCNEPUMEHTDI, MOCKONbKY TpebyeT 6osblue Bpeme-
HU ANA NonyYyeHna pe3ynbTaToB MO CPaBHEHUIO C BbICOKO3/10KaueCTBEHHbIMM NOATNaMMU.

HakoHel, oTCyTCTBME METOAOB PaHHEeW AMArHOCTUKU MOrPaHUUHbIX ONyXonem 1 ux
nporpeccnpoBaHmnA B pak ocTaeTca npobnemoin. MccnegoBaHna 6MoMapKepoB B Mas-
Me 1 ApYrnx GMOXMAKOCTAX MOTYT CTaTb KJIIOUOM K paHHeMy BbiAiBIIEHUIO 3a60neBaHNA 1
CBOEBPEMEHHOMY BMeLLATENbCTBY.

B 3AKJTIOMEHUE

Cepo3HbIll paKk ANYHUKOB HMU3KOW CTENeHW 3/10KayecTBeHHOCTU TpebyeT anddeper-
LMpOBaHHOro TepaneBTUYECKOro NoAxXoAa BBUAY bronornyeckmx otnmunia ot high-grade
nogTvna. Xupyprmyeckaa LMTopeayKLUA OCTaeTcA CTaHOApTOM NepBON NNHUMW, OfHAKO
HM3Kaa YyBCTBUTENIbHOCTb K NMnaTMHOCOAep»allell 1 TakCaHOBOW XMMMOTEpPanumn orpa-
HUumBaeT 3¢PeKTNBHOCTb afblOBAaHTHOrO NeyeHna. 3To AUKTYyeT HeEOBXOAUMOCTb pas-
paboTKM HOBbIX TepaneBTUYECKUX CTpaTermi. B HacToAlee BpeMa K/toUeBOW MULLEHbIO
cunTaetca curHanbHbi NyTb MAPK, ogHako ymepeHHaa 3$deKTMBHOCTb ero NHrMbuTo-
poB npeanosaraeT BOBNeYeHNe JONOSIHUTENbHbIX OHKOTEeHHbIX MexaHu3moB. lMNepcnek-
TUBHbBIM HanpaBneHnem ABNAITCA UCCNEA0BaHUA HOBbIX MOJIEKYNAPHbIX 1 TOPMOHab-
HbIX MULLEHEN, @ TaKXKe KOMOVMHNPOBAHHbIX PEKUMOB, UTO MOXKET YYULLUTb UCXOAbI NPU
peumanBupyoLLeM 1 MeTacTaTUYeCKoM TeueHun 3aboneBaHus.
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Pesiome

BeepeHume. B 1990-€ IT. OblfI0 YCTAHOBEHO, YTO PA3BUTUE paKa MOJIOYHOW »Kene3bl B Ya-
CTU CNyyYaeB HOCUT CEMENHbIV XapaKTep 1 CBA3aHO C onpegdeneHHbiMu reHamn — BRCAT1
n BRCA2. CeroaHa reHeTnYeCKoe TeCTUPOBaHWE Ha Hanmnume MyTaLun B 3TUX reHax ABA-
€TCA CTaHZapTOM 06CnefoBaHUsA y NALMEHTOB C NOATBEPKAEHHBIM MAarHO30M paka Mo-
JIOYHOW esfe3bl UK paka ANYHUKOB, a TaKXe Y 3[0POBbIX POACTBEHHUKOB MALMEHTOB C
noaTBepP>KAEHHBIMU MyTaumnaMK. BoiaBneHne HOCMTeNbCTBa MyTUPOBaHHbIX reHoB BRCAT
1 2 N03BONAET CBOEBPEMEHHO PELUNTbL BOMPOC O BbINOSIHEHUN PUCK-PeayLUPYIOLWUX one-
paLuii Ha MONTOYHbIX »Kejle3ax 1 NpuAaTKax, YTo 3HAUNTENIbHO CHMXKAeT 3aboneBaemMoCTb
PakoM ANYHMKOB 1 MOJNIOYHOM Xene3bl. YueT BRCA-cTaTyca naumeHTOB ABAAETCA KnoYe-
BbIM GpaKTOPOM Npu BbIOOPE ONTUMANIbHON TepaneBTUYECKOWN CTpaTerum 1 CnocobcTeyeTt
NOBbILEHWNIO SPPEKTUBHOCTU SIeUEHUA.

KnuHunuecknin cnyyam. Y nauymentky K. B Bo3pacTe 35 neT Obli 0OHapy»eH pak MoJioy-
Hom xene3bl [IIC ctagun. MonekynapHo-reHeTUYeCKoe TeCTUPOBaHMeE BbIAABUIIO Hanuumne
myTauun B reHe BRCAT. lMposegeHo cneunanbHoe fieyeHne No NoBoAy paka MOSIOYHOM
Xenesbl, BK/oYaBLee B cebsa npoBefeHne 6 KypcoB Mo cxeme uyuknodocdpammg, 4OKCo-
pyouuvH 1 GTopypaLm, XMPYpruyeckoe neyeHue (ABYCTOPOHHSAA MOAKOXHAA MACTIK-
TOMWA C NCCEYEHNEM COCKOBO-apeosIAPHOro KOMMIeKCa CMpaBa, C NOAMbILLEYHON NNM-
dapeHskToMmen |-l ypoBHel cnpaBa ¢ OAHOMOMEHTHON MaMMOMIACTUKON MECTHbIMIN
TKaHAMU 1 BOCCO3[aHMEM COCKa CnpaBa), NocsieonepauoHHY AUNCTaHLNOHHYIO Nyye-
BYIO Tepanuio 1 AnuTenbHyio — B TeyeHure 10 neT — SHAOKPUHOTEPANMo TaMOKCUPEHOM.
MaumeHTKa ABaXkAbl OTKasanacb OT NPOPUIAKTMYECKON Onepauumn Ha ANYHMKAX U Ma-
TOYHbIX Tpybax. CnycTa 6 fieT B Bo3pacTe 42 feT y NauMeHTKN Pa3BUCA PaK sIMYHMKOB
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IIATii cTapgmn. MNpoBepeHo cneumanbHoOe fleyeHne, BKIOUYaBlWee B ceba nposefeHne
4 KypcOB He0ablOBaHTHOW MONUXMMMOTEPANMM MO CxeMe KapbonnaTuH, NaknuTakcen,
XMpypruyeckoe neuveHve (MHTepBasibHasA NofHaA uUTopeaykuumsa), ele 2 Kypca nonnxu-
muoTepanuu. C aBrycta 2025 r. nayneHTKa nonyyaet NoAAepK1BatoLLYI0 Tepanuio no no-
BOAY paka ANYHMKOB (NpenapaT onanapub) 1 sSHAOKPUHOTEpanuio No NoBody paka Mo-
JIOYHOW »Kene3bl (NpenapaT aHacTpo30n).

3aknioueHune. CBOEBpPEMEHHOE BbINMOJIHEHME PUCK-PefyLMpYyoWmX onepauun npu Ha-
nuumm myTaumii B reHax BRCA siBnsAeTca KpaliHe BaxkHbIM B NpodrnakTriKe 310KauyecTBeH-
HbIX HOBOOOpa3oBaHM. 3HaHKe cTaTyca BRCA Heobxoaumo Ansa NpuHATUA TepanesTnye-
CKNX peLLeHnn.

KnioueBble cnoBa: BRCA, pak MONOYHONM enesbl, pak ANYHMUKOB, reHETUYECKNIA CUH-
apom, PARP-nHrnéutopsl, onanapné
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Abstract

Introduction. In the 1990s, it was established that breast cancer is familial in some cases
and linked to specific genes — BRCA1 and BRCA2. Today, genetic testing for mutations
in these genes is standard for patients diagnosed with breast or ovarian cancer as well
as healthy relatives of mutation carriers. Detecting BRCA1/2 mutations allows timely
decisions on risk-reducing surgeries of the breasts and adnexa, significantly lowering the
incidence of ovarian and breast cancers. Considering BRCA status is key in choosing the
optimal therapeutic strategy and improving treatment effectiveness.

Case report. Patient K., aged 35, was diagnosed with stage IlIC breast cancer. Molecular
genetic testing revealed a BRCA1 gene mutation. Targeted breast cancer treatment was
administered, including 6 cycles of cyclophosphamide, doxorubicin, and fluorouracil,
surgical treatment (bilateral subcutaneous mastectomy with excision of the right
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nipple-areola complex, right axillary lymphadenectomy levels I-lll with simultaneous
breast reconstruction using local tissues and nipple reconstruction on the right side),
postoperative external radiation therapy, and long-term endocrine therapy with tamoxifen
for 10 years. The patient twice declined prophylactic surgery of the ovaries and fallopian
tubes. Six years later, at 42, the patient developed stage lllA1ii ovarian cancer. Treatment
included 4 cycles of neoadjuvant chemotherapy with carboplatin and paclitaxel, surgical
treatment (interval complete cytoreduction), and 2 additional chemotherapy cycles. Since
August 2025, the patient has been receiving maintenance therapy for ovarian cancer
(Olaparib) and endocrine therapy for breast cancer (Anastrozole).

Conclusion. Risk-reducing surgeries in patients with BRCA mutations are crucial for
preventing malignancies. Knowledge of BRCA status is vital for making therapeutic
decisions.

Keywords: BRCA, breast cancer, ovarian cancer, genetic syndrome, PARP inhibitors,
olaparib

B BBEJEHWE

Pak monouHow xenesbl 1 pak ANYHNKOB OCTAOTCA OAHUMMW U3 CaMblX 3HAUYMMbIX 1 TA-
Xesblx OHKoornyeckux 3abonesaHnmn y }eHWuH Bo Bcem mupe. ictopua nydyeHus ces-
3n mexagy mytaumamm BRCA 1 pakom MONOYHOM Xene3bl U ANYHUKOB Hauyanacb B KOHLe
XX B., KOrga yuyeHble BrepBble BbIABUAV HAC/eCTBEHHDbIN XapakTep 3Tux 3abonesaHuii
W HaLWAN MONeKynAapHYto ocHoBy. B 1990 r. amepurKaHCKMMK reHeTUKamm Obino ycTaHoB-
NEHO, YTO PUCK Pa3BUTUA paka MOJIOYHON Xene3bl B CeMbAX C UCTOPUeE 3Toro 3abone-
BaHMA HACTONbKO BbICOK, UTO OH CBA3aH C onpefefieHHbIM FeHOM, JIOKann3yLWmMCca
Ha 17-1 XpOMOCOMe, KOTOPbIN No3e 6bin nageHTUPnUMpoBaH kak BRCA1 (BReast CAncer -
«paK MOJSIOYHON Xene3bl») [1]. BBUAY TOro, Uto He BCe Cilyyamn paka MOMOYHON »Kene3bl Obinv
CBA3aHbl C HaNIMYMeM MyTaLMUn B 3TOM reHe, NCCNefoBaHNA NPOAOKanucb, n B 1994 .
6blN BbISIBNIEH aHANOMMYHbIN reH Ha 13- xpomocome — BRCA2 [2].

Ha ceropgHAWHWI AeHb CNIOXKHO nepeoueHnTb ponb reHa BRCA B ruHekonornyeckom
oHkonorun. BRCA-accoummpoBaHHble GopMbl paka nmetoT cneunduryeckne NporHocTu-
yeckre 1 TepaneBTUYECKMe 0COBEHHOCTU, MO3TOMY onpefefieHne Hannuua myTaummn B
reHax BRCA1 u 2 nmeeT BaxHble NOCNeACTBUA ANA BbIOOpa CTpaTermmn BefileHns naureHTa.
leHeTnyeckoe TecTupoBaHue Ha myTauun BRCA anaeTca ctaHgapTom obcnefoBaHuaA y
NaLneHTOB C NOATBEPKAEHHBIM PAKOM MOMOYHOM »ene3bl N ANYHKKOB, a TakXe Y 3[0-
POBbIX POACTBEHHMKOB NaLMEHTOB C y>Ke BbIABNEHHbIMY MyTauMAMUN Ana onpepeneHmsa
PUCKOB 1 MPUHATAA peLLeHns 0 NpoBeaeHUN NPodUIakTUUYeCKnx MeponpuaTnii, Hanpas-
NEeHHbIX Ha CHUXKEeHWeE pUCKa pa3BUTUNA paKa.

CornacHo KoHceHcycHoMy 3asaBieHnto ESGO no npodunakTuke, cTpaTternam CHUKeHUA
puCKa 1 BeAeHWI0 XeHLWNH C HacneaCcTBEHHOM NPeApacnonoXeHHOCTbIO K paKy ANYHU-
KOB, KOTOpoe 6bl110 06HOBMEHO B 2025 ., HOCUTENAM NAaTOreHHbIX / BEPOATHO MNAaTOreHHbIX
BapuaHToB reHa BRCA1 n BRCA2 cnegyeT npegnaratb NpoBeAeHMe PUCK-peayLmpyloLLein
6unatepanbHON canbnnHroopopakToMmm B Bo3pacte 35-40 n 40-45 net cOOTBETCTBEH-
Ho [3]. AHanornyHble BO3pacTHble NepuoAbl yKasaHbl 1 B Pykosogctee ESMO no cHuxe-
HUIO PUCKA N CKPMHWHTY paKka Npuv HacneACTBEHHbIX CMHAPOMAaX paka MOJIOYHOW »enes3bl
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N ANYHMKOB [4]. Prck-pegyunpytoLmne onepawlmm Ha MOTIOYHON »ene3e onTUMasbHO Npo-
BoauTb Ao 30 neT [4, 5]. Mocne BbINONHEHUA PUCK-PEYLNPYIOLLMX ONePaLnii Y XKeHLLMH
¢ myTaumamu BRCA HabntogaeTca 3HauUMTeNbHOE CHUXKeHME 3a60/1eBaeMOCTM PaKoM ANY-
HUKOB 1 MONOYHOW »ene3bl. CyLLecTBYIOT aHHble O TOM, YTO NpodunakTmyeckas onepa-
UMA Ha NpUAaTKax CHUXKaeT PUCK BO3HUKHOBEHUA paka ANYHUKOB Ha 70% Y *eHLKH 6e3
npeaLwecTBYOWEro paka MOJIOYHON »Kene3bl U Ha 85% Y MeHLWWUH C NpefLecTByoWMM
pakom MomnouHown xenesbl [6]. Prck-pegyunpytowias onepaumsa Ha MOJIOYHbIX Xenesax
MOXET CHUXKATb PUCK Pa3BUTUA Paka MOJIOUYHOM »enesbl o 90% [5]. Kpome Toro, 31 one-
paLun yMeHbLLAOT CMEPTHOCTb, CBA3aHHYIO C 3TUMUK BUamu paka [6].

HecmoTpsa Ha To uTo Hannuune myTaumn BRCA accounnpyeTca € NOBbILLEHHBIM PUCKOM
Pa3BUTUA paka MOJIOYHOW Xene3bl U AnYHMKoB, BRCA-accoLmmpoBaHHble 3/10KauyeCTBEH-
Hble oMnyxonn feMOHCTPUPYIOT 6onee GnaronpuATHbIN Gronornyeckuin npodunsb. Mone-
KynapHble ocobeHHocTn BRCA-accoummpoBaHHOro paka obycnosnusaloT 6onee BbiCo-
Kyto 3peKTMBHOCTb LienieHanpaBieHHbIX TepaneBTUUYeCKNUX NOAXOA0B MU AONTOCPOUHYIO
BbIXXMBaeMoCTb. KNnMHMYeckne faHHble CBUAETENbCTBYIOT O Jiyullel YyBCTBUTENbHOCTU
TaKux onyxonewn K nnatuHocopep»kalleii xummuotepanuu n PARP-uHrméntopam, uto cno-
cobCTBYyeT ynyulleHNo NPorHo3a naumeHToB. Tak, paHAOMU3NPOBaHHOE UCCNefoBaHne
Il pa3bl PAOLA-1 nokasano, uto megmaHa 6e3peunanBHON BbPKMBAEMOCTY MNALMEHTOB C
pacnpocTpaHeHHbIM PakoM ANYHUKOB M Hanuumem myTauum BRCA, koTopble nonyuatot
noaaepXvBatoLLyto Tepanuio onanapubom c 6eeaunsymadbom mnm 6e3 Hero, coctaBnsaert
37,2 n 21,7 mecAua COOTBETCTBEHHO, a MefaHa nauuneHTos 6e3 mytaumm BRCA - 18,9
n 16,0 mecsua COOTBETCTBEHHO [7]. B KAMHWYECKOM WcCCnefoBaHUKM, MPOBEAEHHOM
E.R. Copson n konneramu (2018), 6bI10 NoKasaHo, uTo Y naumeHToB ¢ BRCA-accouu-
NPOBaHHbIM, TPVMXAbl HEraTUBHbLIM PAaKOM MOJTOYHOW XeJie3bl MoKa3saTenu obLel BbKu-
BaemMocTu 1 6e3peunamMBHOro nepuoga nydile, yem y naumeHtos 6e3 mytaumin BRCA [8].
Tak>ke MeTaaHanM3bl NOATBEPXKAAIOT, UTO NaumeHTbl ¢ BRCA-accoummpoBaHHbIM, TPUXKAbI
HeraTVBHbIM PaKOM MOJIOUYHON »Kene3bl MMEIOT JTyULLYHo OOLLYI0 BbIXKNMBAaEMOCTb MO CpaB-
HEHMIO C HeraTuBHbIMK Mo BRCA nauymeHTaMm ¢ Takum ke GEeHOTUMOM paKa MOJSIOUHOM
xenesbl.

AHanun3 knnHnyeckoro cnyyaa BRCA-accoummpoBaHHOro CMHAPOMa paka MONOYHOM
Xxene3bl N ANYHVKOB, N3JI0XKEHHOTO B JaHHOW CTaTbe, CNYXKUT HarnAgHbIM NOATBEPXKAEHM-
€M TOro, UTo Hanmumne natoreHHon myTaumn B reHax BRCA cyLiecTBeHHO MoBbIWAET PUCK
pa3BUTMA OHKONIOTMYeCKNX 3aboneBaHnii, YTO OTpaXkaeTca B peannsaunm MynbTudokyc-
HOro KaHueporeHesa. [laHHbIl cryyai nogyepKrBaeT HEOOXOANUMOCTb CBOEBPEMEHHOIO
BbIAIBNIEHNA 340POBbIX HOCUTENEN MyTaLMK C Lienblo Bbibopa LienecoobpasHoro BpemeHu
ONA NPOBEAEHUA PUCK-PedyLIMPYIOWNX ONepaTUBHbIX BMELLATENbCTB, CHUMXAILWMX PUCK
pa3BUTMA 3/10KaYeCTBEHHbIX NpoLeccoB. Kpome TOro, AaHHbIM KNMHWYECKNIA ClyyYaii Noa-
yepKuBaeT HeobXoAMMOCTb BbiABeHNA 1 yyeTa BRCA-cTaTyca naumeHToB, 4To ABNAETCA
KntoueBbiM GpaKTOPOM NMpu BbiIGOpe ONTUMAaNbHON TepaneBTUYECKON CTpaTErnn 1 CNoco6-
CTBYeT MOBbILEHNI0 3GPEKTUBHOCTA IeUeHMs.

B KITVMHUYECKUNIA CNTYYAN

MaumeHTKa K., 35 net (6epemeHHocTn — 0, poabl — 0). B deBpane 2017 r. B ¢BA3U C
Xanobamu Ha pepratowyio 6onb 1 nanbnupyemoe obpasoBaHvie B NPaBol NOAMbILIEY-
Hoi obnactu obpatunacb B neyebHoe yupexieHne No MecTy XWUTeNbCTBa, rae nocie
fo06cnenoBaHMA e 6bina BbiNofHEHa Groncra o6pa3oBaHNA NOAMbILIEYHOM 06nacTu
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cnpasa. lucrtonormyeckoe mnccnefoBaHe oO6HapPYXMNO NMMNOMY MPaBO NOAMbILLEYHON
obnacTu (rmctonornyeckre MmMkKpornpenapaTtbl HeLOCTYMHbI N3-3a AaBHOCTU MCCefoBa-
HUA 1 JOBPOKauyeCTBEHHOCTM Npouecca). Mocne CHATUA WBOB C NOCeonepPaLMOHHOro
py6ua (10-e cyTkn) obpa3oBaHMe B NPaBoi NOAMbILLEYHO 061aCcTN CHOBA YBENNUNIOCh.
Bbl110 BbINONHEHO YNbTPa3ByKOBOE MCC/eflOBaHKe NogMblLLeYHo 061acTy cnpasa, KoTo-
poe BbiABMIO NnumdageHonaTrio NogmbleyHbix numdoysnos cnpasa. MNaymneHTka 6bina
HanpaseHa B PecnybnukaHCKUN Hay4YHO-NPaKTUYECKUI LEeHTP OHKOMOMW Y MenLMH-
ckon pagmnonorum um. H.H. Anekcangposa (PHIML, OMP) gns poo6cnenoBaHuaA ¢ nogospe-
H1em Ha NMMdOoMy C NopakeHnem NoaMbiLLeYHbIX TuMdboy3n0B (1/y) cnpasa.

B PHIL, OMP BbinonHeHO ynbTpa3ByKOBOE UCC/IefOBaHe MOSIOUYHbIX »Kenes 1 perno-
HapHbIX N/y, B pe3ynbTaTe KOTOPOro 6b110 BbiABeHO 06beMHOoe 06pa3oBaHue B NPaBon
MonoyHon »enese BI-RADS-4 n KapTrHa 3/10Ka4yeCTBEHHOMO NOpaeHNA NOAKMIOYNYHbIX
n/y cnpaBa, nogmblweyHasa numdageHonatma. B mapte 2017 r. naumeHTKe npoBefeHa
WHUM3WOHHaa 6uoncusa nogmbliweyHoro f/y crnpa.a. [McTonornyeckoe mnccnepoBaHue:
TKaHb NMMdoy3na 3ameLlieHa MeTacTa3oM HU3KoanddepeHUNpPoBaHHOW KapLMHOMbI CO-
NMAHO-KENe3nCToro CTPOeHNA € o4arammn Hekposa. IMmyHorncroxmmmyeckoe nccneno-
BaHue: pCK +++; Vimentin —; mammoglobin —; Ki-67 =80%; ER — 90%; PR — 1%; HER2/neu -
1 6ann; Bblpa)keHO Hecneunpryeckoe oKpallvBaHWe LUTOMMa3Mbl. 3aKIOUNTENbHBINA M-
CTONOrMYeCKMi ANarHo3: € y4eTOM FrOpMOHOMO3UTUBHOCTM ONYXONEBbIX KIIETOK B NEPBYI0
oyepeb NepPBUYHbIV OYar ciefyeT NCKaTb B MOSIOYHOWN »Kene3e, 3aTeM B reHUTanmAaX U T. 4.

Mpun cuctemHom obcnefoBaHMK BbINO YCTaHOBIEHO M30MPOBAHHOE MOBbILEHUE
oHKomapkepa CA-125 go 51,77 E/mn, B cBA3M C yem ObiNo NpoBefeHO YNbTPa3ByKoBOE
nccnepgoBaHMe opraHOB Manoro Tasa M obHapyeHa MpocTas KuCTa JIeBOro AMYHMKA
(66,0x52,0x59,0 mm). bbino pekomeH[OBaHO MOBTOPUTb OMpefesieHne Mapkepa W Bbl-
NOJSIHUTb NOBTOPHOE YNbTPa3BYKOBOE NCC/IeAOBaHVe OPraHOB MaJioro Tasa Ha 5-7-1 geHb
MEHCTPYanbHOro umkna. Yepes 2 mecaua pekomeHaauum Obinm BbINOHEHbI: YPOBEHb OH-
kKomapkepa CA-125 gocTur 66,5 E/mn, ynbTpa3BykoBoe MCC/iefoBaHe OpraHoB Masioro
Ta3a BblAABUJIO YMEHbLUEHNE pa3MepOB KMUCTbl JIEBOrO ANYHMKA (22,3%17,0%21,0 Mmm).

Ha puc. 1 npeactaBneHo nsobpa)keHne MarHUTHO-PEe3OHaHCHOW Tomorpadum mo-
NOYHbIX efle3 C KOHTPACTHbIM yCuneHmeMm, KoTopoe 6biflo BbIMONHEHO MNauueHTKe K.
B npaBoi MONOYHOW »Kenese Ha rpaHuLie BEpXHUX KBafpaHToB Obino obHapy»eHo obpa-
30BaHMe 2X1 CM C MHTEHCUBHbBIM HaKoMNeHneM KOHTpacTHoro Bewectsa Ao 120% v Bbl-
MbiBaHVeM o 110%, c orpaHuyeHnem MP-guddysmn.

MaumeHTKe TakKe Oblo NPOBEAEHO FeHETUYECKOE TeCTUPOBaHME U Obisla BblsiB/IEHA
myTauuma B reHe BRCAT (c.4035delA). bbin BbicTaBneH KnvHuvecknin gmarHos: «C50. Pak
BEepPXHe-BHYTPEeHHEero KBajpaHTa NpaBoll MOJIOYHOW »Kenesbl C MeTacTa3amun B MpaBbIX
noambliweyHbIX U noakmounyHbIx n1/y, cT1 N3c MO, ctagua llIC. CocToAaHme nocne nHum3u-
OHHOW 6roncmun nogmbllweyHoro n/y cnpasa 30.03.2017».

Y naymeHTKmM 66111 co6paH NOAPOOHLIN OHKOaHaMHe3. MNpu cbope OHKOaHaMHe3a Bbl-
ACHWNOCD, YTO OTel NauMeHTKM CTpadan pakoMm npeacratenbHom xenesbl. PogHana cecTpa
naumeHTKM Takxe 3abonena BRCA1-accoummpoBaHHbIM pakom MOJIOYHOW Xenes3bl (ABymA
rogamm nosgHee). B aHamHe3e y ABOIOPOAHON CECTPbl NaLMEHTKM MO OTLOBCKON INHNN
MMeN MecTo pak MOJSTIOYHON »Kene3bl. Ha puc. 2 npefcTaBneHo reHeanornyeckoe Apeso
NauneHTKN.

C yuyeToM rmCTONOrMYECKON CTPYKTYPbI OMYXONKu CreuranbHoe nedeHne 6bii1o Havato
C KypcoB nonvxmmuoTtepanuu (6bi10 NnpoBefeHo 6 KypcoB no cxeme uuknodochammg,
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DFOV: 0.0 x0.0cm

Puc. 1. MarHuTHo-pe3oHaHCcHaA ToMmorpadnA MOJIOUHbIX XeJle3 C KOHTPACTHbIM ycuneHnem
Fig. 1. Magnetic resonance imaging of the mammary glands with contrast enhancement

nokcopybuumH n dTopypaumn). NMocne 3toro 6bina BbINOAHEHa ABYCTOPOHHAA MOAKOX-
HaA MacCTIKTOMMA C MCCeYeHMeM COCKOBO-apeosiAPHOro Kommiaekca cnpasa, C NOAMbl-
weyHomn numdageHaktTomuen I-1ll ypoBHen cnpaBa ¢ 0AHOMOMEHTHON MaMMOMNACTUKON
MEeCTHbIMM TKaHAMW 1 BOCCO3JaHMeM COCKa cnpasa. [mcronornyeckn B NpaBont MONoOUY-
HOW »ene3e 1 BO BCeX MPUCIaHHbIX IMMdOy3niax 3N1eMeHTOB 3/10KauyeCTBEHHOTO PoCTa He
6b110 BblABNEHO. MaureHTKe Takxe Obia NpoBeAeHa nocsieonepauoHHasa AUCTaHLMOH-
HaA nyyesasn Tepanua B COJ 50 o un Ha3HaueHa gnutenbHaa — B TeueHue 10 net — sHAO-
KpUHOTepanua TamoKkcmdeHoM, KOTopyio NaureHTKa nonyyana c 12.2017.

OTEL MATb
MALIMEHTKH MALMEHTKK

PAK NPELCTATENbHOA
KENESbI

CECTPA MYX
MALMEHTKAK. MALUMEHTKAK. o 1 1 EHTKN K.

1045 CECTPbIM 11045 CECTPISSM ChiH CECTPbI

Puc. 2. leHeanornuyeckoe gpeBo naymneHTkn K.
Fig. 2. Family tree of patient K.
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MNocne xupyprrnyeckoro sieyeHnsa No NOBOAY pPaka MOJSIOYHOW »Kenesbl NauueHTKe B
BO3pacTe 36 neT Bpayamu — OHKONIOraMmyi-MaMMosioraMmm 6b110 NPeaIoKeHO BbINONHeHNe
npodrnakTyecKkom 1ByCTOPOHHEN 0BapMO3KTOMMM, OT KOTOPOW Ta OTKasanacb. B 2021 .
Mo AOCTMXKEHMM BO3pacTa 39 neT BpayaMu — OHKOJIOraMu-MamMmonoramm naumeHTKe 6bina
NOBTOPHO PEKOMEHAOBaHa [iBYCTOPOHHASA CalbMMHIooGOP3KTOMMA B CBA3W C HaNnunem
MyTauum reHa BRCAT, cTolikoli runepnnasumn sHaomMeTpmsa Ha doHe nprema TamoKcude-
Ha (nauuneHTKe TPV bl BbINMOMHANOCH pa3fieNlbHoe AMarHocTmyeckoe BbiCKabnrBaHue 3a
nepuop HabnogeHns), a Takxke B CBA3N C ANUTENbHOCTbIO Nprema TaMoKcndeHa 1 BO3-
MO>KHbIM NepexofoM Ha UHIMOUTopbl apomatasbl. OfHaKo MaLMeHTKa CHOBa KaTeropu-
Yeckn OTKa3anacb OT BbIMOJIHEHWA CaNbMUHIOOGOPIKTOMUN 1 NPOLJOIKMNNE NPEXKHIOK
Tepanuio.

C 2021 r. oHa Habntoganacb y OHKOJIOra No MecTy »KUTeNbCTBa U MO HacTosALlee Bpems
HaxoAWUTCA B PEMUCCUN NO PaKy MOSIOYHOMN Xefe3bl.

B okTabpe 2024 r. B BO3pacTe 43 nieT naumneHTKa 6bina HanpasieHa Ha KOHCYNbTaLuIo K
oHkonory-mammonory PHIML OMP ¢ gaHHbIMM yNbTPa3BYKOBOrO NCCNef0BaHNA OPraHoOB
Masioro Tasa v 6pIoLLHOM NONOCTMN: POCT MUOM MAaTKU, MOABNEHME KNCT 060MX ANYHUKOB,
ouyaroBoe o6pa3oBaHMe 3a6PIOLWMHHOTO NPOCTPAHCTBA (YYaCTOK »KMPOBOW TKaHU? Napa-
aopTanbHbin numdoysen?). C yueTom Bo3pacTa NaLMeHTKM, aHamMmHe3a (pak npaBoi Mo-
NOYHOW »enes3bl, Hannume myTaumm BRCA), ABYCTOPOHHNX KNCT ANYHUKOB, ANTUTENbHOCTYN
SHAOKPMHOTEPanuy TaMOKCUPEHOM OHKONIOraMmm-mammornoramy nauueHTke 6bina peko-
MeHAoBaHa bunatepanbHas canbnUHrooGopPIKTOMUA N KOHCYNbTaLUA OHKOTMHEKoNora
[J1A pelleHna Bonpoca ob onepauuu.

Mepepn xvpypruyecknm BmeLLaTeNbCTBOM MaUMeHTKa bbiia foobcnenoBaHa. Ynbrpa-
3BYKOBOE MCCNefloBaHVie OpraHoB OplolWHOM NonocTu: 3abpiowmrHHaa numdageHonaTus
(napaaopTtanbHasn) HEYTOYHEHHOrO XapakTepa, Y3-KapTrHa He No3BONAeT NCKAUYNTD 3a-
OPIOLLIMHHYI0 OMyXx0sb (Ha ypoBHe NyrnKa, BON13n aopTbl U HUXKHEI MO0 BEHbI IOLMPY-
€TCA MMNo3XoreHHoe OBajlbHOe HeOAHOPOAHOE 06pa3oBaHMe pa3smMepoM 28x17X33 Mm
6e3 KpOBOTOKa Npu AOMNNEPOBCKOM KapTMpoBaHuK; BONU3M aopTbl noumpyetca nogo6-
Hoe No CTpoeHuio obpa3oBaHue pa3mepom 12x7 mm). lfenatomeranus. XKuposasa NHOGUNb-
Tpauua nedeHn. AunddysHble n3MeHeHNA NogKenyaouHom xene3bl. HepponTos cnpasa.
YnbTpa3BykoBoe MccnefoBaHne OpraHoB Manoro Tasa: KUCTO3Hble o6pa3oBaHuA B 060-
nx AanyHukax O-RADS 3-4 (B npaBom 17x17 mm, B neBom o 70 mm). Mnombl matku (rno
o6eum cTeHKam maTku cybceposHble y3ibl oT 14X28 MM fo 60x61 mm). CA-125 goctur
582,0 E/mn, HE-4 — 89,77 nmonb/n.

KomnbloTepHaa Tomorpadus opraHoB GpIOLIHON MONOCTM U Manoro Tas3a (puc. 3):
KT-KapTrHa KNCTO3HbIX 06pa3oBaHUN AMYHMKOB (MaTKa 90X 108 MM, CTPYKTypa HeofHo-
pofHa, KNCTo3HOoe o6pa3oBaHMe B NPaBOM AMYHMKe pa3mepom 36X30 MM, B N1eBOM pas-
mepom 32,5%67,6 Mm), numdageHonaTna 3abploWnHHbBIX (MexaopToKaBanbHble n/y Ao
19 mMm), noaB3aOLWHbIX NMMdOoy3n0oB (MpaBble obLme Noas3aowWHble Ao 16 MM, NpaBble
BHYTPEHHVe NoAB3AoLWHble A0 13 MMm).

Ha nepeom 3Tane 6bino BbINOHEHO XUPYPruyeckoe BMeLLaTeNbCTBO B obbeme ana-
FHOCTUYECKOWN NanapoCKonuu, rMMCTepaKToMUn ¢ bunatepanbHOl CanbnNMHrOOPpOPIKTO-
Muenr, buoncrelt NoAB3AOLWHbIX 1 3a6ploWKHHbIX NMMbOoY3n0B. MIHTpaonepauoHHas pe-
BM3UA: HebOosbLIOE KONMMYECTBO XKUAKOCTW B Manom Ta3y. MaTka 3HauMTenbHO yBennyeHa
B pa3mepax 3a cYeT MUOMATO3HbIX Y310B, ANYHUKM C 0OENX CTOPOH yBENNYEHbI, KUCTO3-
HO-CONUAHOro CTpoeHuA. Boonb npaBbix NOAB3AOLWHbIX COCYAOB MAeHTUULMPOBAHO
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Puc. 3. KomnbloTepHas Tomorpadusa opraHoB 6piowHoli nonoctu nauneHTku K. (ot 10.2024)
Fig. 3. Computed tomography of the abdominal organs of patient K. (10/2024)

[Ba YBennuyeHHbIX (0anH Ao 12 mm, BTopon Ao 17 MM) BHYTPEHHUX MOAB3AOLWHbIX JINM-
doyszna. CnpaBa OT aopTbl UAEHTUOGULMPOBaH yBENNYEHHbIN A0 35-40 MM MeXaopToKa-
BasbHbIN MHOPame3eHTepranbHbIn NMbOoy3es, NNOTHO NPUNEXALLMIA K a0pTe U HUXKHEN
Nonow BeHe, NOJO3PUTENbHBIN K BpacTaHUio B HUX. CneBa OT aopTbl MaeHTUGULMPOBa-
HO [1Ba NNIOTHbIX, yBENNUYEHHbIX A0 20 MM NapaaopTanbHbix NuMmboysna. Oba npugaTka,
noAB3aoLWHbIN numdoysen, dpparmeHT 3abprowmMHHOro numdoysna 6bIM OTNpasBneHsbl
Ha CpPOYHOe WMHTpaonepauuoHHOe FMCTONIOrnYeckoe MCciefqoBaHne, KOTOpoe BblABU-
no ¢parmeHTbl TKaHN Numdoy3na ¢ pocToMm HusKoanddepeHUNPOBaHHON KapLMHOMbI;

B MpuaaTkax — pocT Hu3KoauddepeHUMpoBaHHOW KapuuHoMbl. IHTpaonepaunoHHbIM

KOHCMNMYMOM 6bINIO MPUHATO peLleHne OrpaHNUNTbCA BbIMOSIHEHHBIM 06beMoM onepa-

TUBHOIO BMeLLaTebCTBa, PELUNTb BOMPOC O AafibHelLen TakTuKe neyeHna nocne nosny-

YeHUA OKOHYATESIbHOrO rMCTONOrMYeCcKoro nccnegoBaHums.
lMcTonornyeckoe nuccnefgosaHue: cepo3Has KapumHoma high-grade npugatkos N 1

(AMYHKK 1 MaTouHaA Tpy6a) C NpopacTaHMeM Kancynbl ANYHMKA. B anuHmke N 2 ¢punbpos,

6esble Tena, KPOBOM3NUAHME B KACTbI XXenToro Tena. MatouHasa Tpy6a N2 2 6e3 3HaurMbix

MOPPONOrnyeckmnx n3meHeHun. UmmyHormctoxummnyeckoe mccnegosaHuve: ER ++ 60%,

PR ++ 30%, WT1 +, p53 — mutant-type, PAX8 + (puc. 4). MNpaBbiii nogB3aoLWwHbIA numbo-

y3en, dbparmeHT 3abpiolHHOro NMMdoy3sna — C POCTOM CEPO3HON KapLMHOMbI NpuAaaT-

koB MaTKku high-grade. I'X: GATA3 -, PAX8 +, WT1 + (ouaroBo), p53 — mutant-type, Pr +++

(5%), Ki-67 po 80% B hot spots, ER ++ (15%). 3aknioueHune: ummyHomMopdonornyeckas

KapTvHa COOTBETCTBYET CEPO3HON KapumHoMe NpuaaTkoB maTku high-grade c nopaxe-

Huem numdaTmyecknx y3nos, pT1cN1a, FIGO llIATi.

MaumeHTKe K. BbICTaBNEeH KNMHNYECKNI MarHo3:
«[TMMP:

1) C50. Pak npaBoi MOIOYHOM ene3bl ¢ Mts B MpaBblX NOAMbILIEYHbIX Y NOAKNHOYNYHbIX
n/y, cT1 N3c M0/ypTO NO MO, ctapgus IlIC. CocTtosaHMe nocne 3KCUM3NoHHON Groncum
noambliweyHoro n/y cnpasa 30.03.2017. CoctoaHue nocne 6 Kypcos HallXT (CAF) B
05-09.2017. CocTtoAHMe nocne xupypruyeckoro nevenmsa 14.11.2017. CoctoaHue no-
cne n/o AJIT COJ 50 p ot 05.2018. SHAOKPUHOTEpanua TamokcudeHom ¢ 12.2017.
Pemunccuma. Knununueckas rpynna lll;
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Puc. 4. MaTorncronornyeckas n MUMMyHOrncToxmmmnuyeckasa KaptmHa ceposHoii high-grade kapunHombi
npaBoro ANYHMKa nauyneHTkm K.

Fig. 4. Pathohistological and immunohistochemical picture of high-grade serous carcinoma of the right
ovary of patient K.

2) (C56. Pak ANYHMKOB C MOpaXKeHeM IEBOI MaTOYHOW TPybbl, C MeTacTazamu B MpaBbiX
MOAB3AOLWHbIX, 3abptoWwHHbIX N1/y, pT1c2 N1b MO, ctagus llIA1ii. CoctosHue nocne
XVPYPruyeckoro BMeLaTesbCcTBa (guarHoctuyeckas nanapoCckonusa, rcTepIKTOMUA C
6unaTtepasibHOl CanbNMHrooPpOPIKTOMMEN, BUONCUS NPaBbIX MOAB3AOLHbIX, 3a6pto-
WUHHbIX numdoy3noB) 28.11.2024. KnuHnueckan rpynna lia;

3) N64.8. leHeTuueckasa NpeapacrnonoXeHHOCTb K HacleACTBEHHOMY CUHAPOMY paka
MOJT04YHOW ene3bl N AnYHNKoB (BRCA1)».

KoHcnnmnymom 6b110 NPUHATO peLLeHne, YTo C yYeTOM 06bemMa NePEHECEHHOrO XU-
pypruyeckoro BMelLaTesIbCTBa, XapaKTepa npolecca B 3abpolWnHHbIX n/y (n/y, NNOTHO
npunexkawunm, HeOTAENMbIN OT a0PTbl M HMMKHEW MOJSION BEHbl, MOJO3PUTENbHBIN K Bpa-
CTaHVI0) NaUMeHTKe peKoMeHA0BaHO npoBeaeHue Kypcos HallXT c oueHkon adpdekTa 1
nocneayoLmm peLleHem BONpoca O BbIMONHEHWW MHTEPBabHOW LiuTopeayKLmun. Takxke
6blna peKoMeHAOBaHa CMeHa NoAAepKMBatoLLel Tepanm No NoBoAy Paka MONOYHON Xe-
nesbl: nepexop ¢ TaMmoKcndeHa Ha aHaCcTPO307.

MNepep Havanom Kypcos MXT ypoBeHb oHKomapkepa CA-125 goctur 1004 E/mn. beino
NpoBefeHO 4 Kypca NoNMXUMMOTEPaniK No CXxeMe KapbonnaTuH + naknuTtakcen ¢ 12.2024
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no 04.2025 ¢ nonoxutenbHbiM 3¢pdeKTOM. YpoBeHb OHKOMapkepa CA-125 cHu3nnca fo
34 E/mn. Mo gaHHbIM YNbTPa3BYKOBOrO UCCelOBaHNA OpraHOB GPIOLLIHOM NON0CTH, Op-
raHOB Masnoro Tasa mMeTacTa3bl B 3a6PIOWMHHbIX /Yy BU3yalibHO He onpeaenaTca (nono-
XuTenbHaa AnHaMMKa Ha GoHe nNpoBefeHHOro neveHus). KomnblotepHaa Tomorpadusa
OpraHoB rpyAHON KNeTky, GpoLIHOM NONOCTU, Manoro Tasa NOATBEPAMUNIA YMEHbLUEHWe
MeTacTa30B B 3a0OPIOLLMHHbIX, NOAB3AOLWHbIX N/Y (puUc. 5).

B anpene 2025 r. naymeHTKe BbINOIHEHA MHTepPBasibHasA NoNHasA LUTopeayKumsa B 06b-
eMe Ta30BOW NePUTOHIKTOMIUM, OMEHTIKTOMUM, Ta30BOWN NMMPaLEHIKTOMIN, 3a6PIOLLINH-
HoW nHbpameseHTepmanbHON NMMbageH3KTOMUN 1 NPOBEAEHO ABa Kypca afbloBaHTHON
nonuxummoTepanuu (KapbonnatuH + naknuTakcen).

[ncTonornyeckoe nccnegoBaHye: B Ta30BbIX J1/y C 06erx CTOPOH, 3abPIOLLNHHbBIX N1/y
peakTVBHas runepnnasusa ¢ popmmpoBaHmem GonMKynos C repMMHaTVBHbIMU LieHTpa-
MW, Ha 3TOM dOHe onpefenATCA MHOXECTBEHHbIE pacCeAHHbIe NCaMMOMHbIe TefbLa, He-
MHOTrOUYNCIIeHHbIE FPYNMbl KNETOK MHBAa3NBHOW KapLMHOMbl MaKCMMabHbIM Pa3Mepom
2 MM, Mopdonornyeckas KapTuHa natoTtepaneBTnYecknx nameHeHuin CRS 3 (puc. 6).
@®parmeHTbl Ta30BOW GPIOLWIMHBI C YYaCcTKaMu CKNepo3npOBaHMA, 04aroBOM MUKPO-
KanbunHauvein, nepudoKanbHbIM BOCMaNeHMEM U KCaHTOMaTo30M, oyarosoi ¢pubpo-
6nactnyeckon nponudepaumen (puc. 7). bonbwon canbHMK 06bIYHOFO CTPOEHUA. 3a-
KnoueHue: cepo3Han KapumHoma high-grade c natotepaneBTMyeckMMm N3MeHeHUAMU
(CRS 3).

Yepes cemb Hepienb Nocsie 3aBeplUeHWA neveHuns 6binn NpoBeaeHbl KOHTPOJbHbIE NC-
cneposaHua. Ha 08.08.2025 6b151 3aperncTpupoBaH NOJHbIA OTBET Ha NPOBeAEHHOE neye-
Hue. C 08.2025 naymneHTKa nonyyaeT noaepKMBaloLLyto Tepanuio onanapnoom.

Ha puc. 8 cxemaTnyHO NpefcTaBneHa XpoHosorua 3abonesaHunin nauneHTkm K.

B 2019 r. B Bo3pacTe 36 neT pofHaa cecTpa NaumMeHTKM 6bina HanpaeneHa B PHIL
OMP no nosogy onyxonesoro o6pa3oBaHKA B IEBOW MOJIOUYHON Xene3e, KoTopoe 6bi1o
BbiAIBNIEeHO Ha 22-23-1 Hepfene ee 3-i 6epemeHHocTU. Onyxonb 6bina BeprnduLmMpoBaHa,

12.11.2024 21.03.2025

Puc. 5. ConocraBumMble CKaHbl KOMNbIOTEPHOI TOMorpadumn opraHoB 6piolHoI nonocTu nauneHTku K.
(oT 11.2024 n o7 03.2025)

Fig. 5. Comparable computed tomography scans of the abdominal organs of patient K.

(11/2024 and 03/2025)
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Puc. 6. Mopponornyeckas KapTuHa noas3golHoro nmmdoysna: a - 0 Hayana noaMXMMMUoTepanun
(B3AT BO BpemsA AnarHoctuyeckon nanapockonuu 11.2024); b - nocne 4 KypcoB HeoagbloOBaHTHOI
noAnxummnoTtepanum (B3AT BO BpeMA NHTepBaibHON yuTopeaykuun 04.2025); c - numdpoysen

C HEMHOrOUNC/IEHHBIMU FPpyNNamMu K/IeTOK MHBA3UBHOI KapLiHOMbI MaKCMManbHbIM pasMepom 2 MM
Fig. 6. Morphological picture of the iliac lymph node: a - before the start of polychemotherapy (taken
during diagnostic laparoscopy in 11/2024); b - after 4 courses of neoadjuvant polychemotherapy (taken
during interval cytoreduction in 04/2025); c - lymph node with a few groups of invasive carcinoma cells
with a maximum size of 2 mm

Puc. 7. ®parmeHT Ta30BOI 6PIOLIMHBI C y4acTKamMM CK/1Iepo3npoBaHUA N MUKpOKanbLHaumei
Fig. 7. Fragment of the pelvic peritoneum with areas of sclerosis and microcalcification
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HuskoanddpepeHymposanHan
. KapumHoma, pCK +++; Vimentin—;
+mammoglobin -; Ki-67=80%; ER - 90%;:
! PR-1%; HER2/neu - 1 (opuH) 6ann |

1 CeposHas kapumHoma high- |
* grade; ER ++ 60%; PR ++30%; *
. WT1 +; p53 mute type; PAX8 + |

2017 rop
2024104
(35 neT) - pak BRCA1- 2017-2025 rr. - Tamokcuden (43 roga) - pak
MOJIOYHOIA myTauua ANYHMKOB
Kenesbl

05.2017-05.2018 .

6 Kypcos HallXT CAF, 14.11.2017 r. - AByCTOPOHHAA

11.2024-07.2025r.

36 28.11.2024 1. - n/c rucTepaKTOMUA C BunaTepanbHon
NOAKOXKHAA MAcT3KTOMMA ¢ ucceuennem CAK (36 ner) - (39 nert) - T T e AT LT

M / \
cnpasa, ¢ JIAS |-lll yposHeii cnpasa / OTKasoT |/ OTKasoT |\ NOAB3AOLHbIX, 3a6PIOWNHHBIX N7y, 4 Kypca HalXT
€ MaMMOMNIACTUKON, nocneonepauvonHas T 6unare- 6unare- kap6onnaTuH + naknuTakcen, 25.04.2025 r. - uHTepBanbHaa
8 COA 50 Ip panbHon panbHoM NOJHaA uuTopeayKums, ewwe 2 Kypca HallXT
canbnuHro- CcanbnuHro- KapGOFII'IETVIH + naknutakcen
odopaKToMUK odpopaKTOMUM

2017 rop 2021 rop

Puc. 8. XpoHonornueckas nocneaoBaTenbHoOCTb co6bITUi
Fig. 8. Chronological sequence of events

YCTaHOBNEH ANArHO3 «pak /1IeBON MOJSIOYHOW XeJe3bl, BepXHe-BHYTPEHHUI KBagpaHT, y3-
nosas ¢opma, cT2 NO MO, ctagus lIA». C yueTom pacnpoCcTpaHEHHOCTI OMNYXONIEBOro NPo-
Liecca, rMcToNIorMyeckon CTPYKTYpbl ONYXOnK, CONyTCTBYIOLWEN 6epeMeHHOCTU NleyeHne
6b110 HauaTo C ABYX KYPCOB HEOAAbIOBAHTHOW MonnxumuoTtepanuu (uuknodocdpammg +
nokcopybuuuH). PogopaspelueHue 6o nponsseneHo B 32 Hepeny 6epemMeHHOCTH, No-
cne yero 6bina BbINOSIHEHA paAvKanbHas MacTIKTOMUA ClieBa C NoAMbILLeYHON numdaae-
HakTOMUeN |-l ypoBHeli cnieBa. MNocne Xxmpypruyeckoro eveHuns 66110 NPOBEAEHO elle
4 Kypca agbloBaHTHOI nonuxmmmnoTepanun (Luuknopochammg + JokcopyobmumuH + goue-
Takcen). Takke 6bI10 NPOBEAEHO reHeTUYECKOe TeCTUPOBAHME, KOTOPOE BbIABUIO Hanu-
yne myTaumm B reHe BRCA1 (c.4035delA). B 2022 r. (B Bo3pacTe 39 neT) cectpa nauneHTkum K.
cornacunacb Ha BbINOSIHEHNE PUCK-PeayLMPYIOLLMX ONnepaLnii Ha MPaBo MONOYHON »e-
nese v npugaTkax. lNepeHecna 6e3 0CNOXHEHUIN U Ha CETOAHA HAaXOAUTCA B PEMUCCMM NO
NoBOAY paKa MONOYHOW »ene3bl.

B 3AK/TKOYEHNE

JaHHbIN KNUHUYECKUI ClyYait ABNAETCA APKUM NPMMEPOM TOro, YTO Hainuue myTa-
unn B reHax BRCA 3HauMTenbHO NOBbLIWAET PUCK PA3BUTUA OHKONMOTMMUYECKMX 3aboneBa-
HUI, BKNOYAsA pak MOJMOYHOW Kene3sbl, pak ANYHUKOB U PAL APYrMX 3JI0KaYeCTBEHHbIX
onyxonen. Puck-pegyuupyiowue onepauum, Takme Kak canbnuHroodpopakromus (ygane-
Hue dannonmeBbix TPYO N ANYHUKOB) Y MACTIKTOMUS, 3OPEKTUBHO CHUXKAIOT 3TOT PUCK
1 MOTYT yNyyLiaTb O6LLYyI0 BbIXKMBAEMOCTb Y HocuTenein mytauuin BRCA. Bbibop BpemMeHM
M BO3pacTa AnA NPOoBeAEHNA TaKNX OMepaLumi TaKkxKe ABNAETCA YPEe3BblYaHO BaXKHbIM
acnekToM NpodunakTNKN OHKOJIOTMYECKNX 3aboneBaHnin U NCMXONOrMYECKOro ctaTyca
MaLMeHTOK U 3[0POBbIX HOCUTENbHUL, MyTaLMIA, MOCKOJIbKY HEO6XOAMMO YUUTbIBATb pea-
NM30BaHHYI0 GepTubHY GYHKLUMIO 1 PENPOAYKTUBHBIN NOTEHLMAN KaXKLOW MEHLMHbI.

3HaHme ctatyca BRCA BaXHO ANnA MpUHATMA TepaneBTUYECKUX PeLleHUn, Tak
Kak 3TO BNMAET Ha Bbl6bOp NeuyeHuns, BKIOYaA NOLAEPKUBAIOLLYIO Tepanuto, Hanpumep
PARP-nHrn6butopamm.
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Ana ynyuweHuna gnarHoCcTMKN Heobxogmma AanbHerwan paspaboTka 6onee goctyn-
HbIX M HeJOPOrnxX MeToAoB TecTpoBaHuA Ha MmyTaumm BRCA. Kpome Toro, BegyTca nccie-
[0BaHA N0 MOUCKY HOBbIX MONEKYNAPHbIX MULLEHEN Af1A Tepanuu, YTo NO3BOSIUT paclun-
puTb apceHan 3GdEKTUBHbIX METOAOB SIeUYEHNA U NOBLICUTb UX JOCTYMHOCTb.
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Pesiome

Jlenommnocapkoma HVXHel MOJSION BeHbl OTHOCUTCA K YMCITY pedkux 370KavyecTBeHHbIX
onyxofnen Me3eHXUMaJIbHOrO MPOUCXOXKAEHWA, DTOT TUM OMNYXONU sBAsSeTCA Haubornee
pacnpoCcTpaHeHHbIM cpeay NePBUYHbIX HOBOOOPA30BAHWI KPYMHbIX BEH, @ HVXHAS MO-
nas BeHa (HIMB) — Hanbonee YacTbiM MeCTOM ee lokanusaumm. HosoobpasoBaHue passu-
BaeTCA N3 MMagKOMbILWEYHbIX KNeTOK BEHO3HOW CTEHKU 1 Yalle BCTPEYAETCA Y XKeHLWMH Ha
V-VI gecatunetun *umsHu. ITnonorusa 3aboneBaHna OCTaeTCA OKOHYATENbHO HEN3YYEeH-
HoW. PaHHAA gMarHoCcTnKa NeoMmnocapKombl HU>KHEN MNONON BEHbl HA HaYanbHOWM CTagumn
3aboneBaHNA 3aTpyfHUTENbHA. B cTaTbe NpeacTaBneH KNMHUYECKUA Cllyyaid YCNewHoro
XUPYPrnyeckoro fieyeHnsa naumeHTKU ¢ NepBnYHON NeMoOMNOCAPKOMOIN HUXHEN NOSIon
BEHbI, KOTOPasa NpomnspacTana N3 CTeHKM HUKHe Nonon BeHbl BO Il cermeHTe 1 nopaxana
OVCTaNbHYI0 YacTb NMPaBOW NOYEYHON BeHbI. bbina BbINoSIHEHA KOMOUHPOBaHHAs pPe3ekK-
LM 3710KayeCTBEHHOW onyxonu eguHbiM 6rokom ¢ HIMB, npaBoit noyeyHom BeHow, | cer-
MEHTOM MeYeHN N CNOXHAA COCYANCTaA PEKOHCTPYKLMA HUMKHEN NOION 1 MPaBon noyey-
HOM BeH. B KauecTBe cocyancToro TpaHcniaHTata Aisa MarucTpasabHbIX BEH NPUMEHANN
6UONOrMUYECKNIA MPOTE3, U3rOTOBJIEHHDIN 13 KCEHOMEepUKapaa. Pesekuns HUXKHel nosom
BEHbI eZlHbIM 6/TOKOM NMPU MOPAXKEHUN ee NeNoOMNOCapPKOMO C OLHOMOMEHTHOW COCY-
OVCTON PEKOHCTPYKLMEN MOXET ObITb 6€30MacHON, Aaxke B Clyyae BbIMOJIHEHMA 0O0CHO-
BAHHOW OGLUIMPHOV PEKOHCTPYKUMU. JleueHrie NefioMUOCAPKOMbI HUXKHEN MOSON BEHbI
TpebyeT MeXANCLUNIMHAPHOTO NOAX0AA C YYACTUEM OMbITHBIX COCYANCTBIX XUPYPrOB U
OHKOJIOrOB-XUPYProB.

KnioueBble cnoBa: nenomMmmocapkoma, HUXHAA NosaA BEeHa, MoYeyHas BeHa, NepBnYHas
COCYAMCTas OnyxoJsib, OMONOrMYecKnin COCYANCTbIN TPAHCMIAHTAT, OHKOBACKY/IAPHas Xu-

pyprua
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Abstract

Leiomyosarcoma of the inferior vena cava is a rare malignant tumor of mesenchymal
origin. This type of tumor is the most common among primary neoplasms of large veins,
and the inferior vena cava (IVC) is the most common site of its localization. The neoplasm
develops from smooth muscle cells of the venous wall, and is more common in women in
the 5th-6th decade of life. The etiology of the disease remains unclear. Early diagnosis of
leiomyosarcoma of the inferior vena cava at the initial stage of the disease is difficult. This
article presents a clinical case of successful surgical treatment of a patient with primary
leiomyosarcoma of the inferior vena cava. The tumor originated from the wall of the inferior
vena cava in segment |l and involved the distal part of the right renal vein. A combined en
bloc resection of the malignant tumor, including the IVC, right renal vein, and segment |
of the liver, was performed. This was followed by complex vascular reconstruction of the
inferior vena cava and right renal vein, using a biological graft made of xenopericardium
as a vascular graft for both major veins. En bloc resection of the inferior vena cava when
affected by leiomyosarcoma, combined with simultaneous vascular reconstruction, can
be safe, even in cases requiring extensive reconstruction. Treatment of leiomyosarcoma
of the inferior vena cava necessitates an interdisciplinary approach involving experienced
vascular surgeons and surgical oncologists.

Keywords: leiomyosarcoma, inferior vena cava, renal vein, primary vascular tumor,
biological vascular graft, oncovascular surgery

B BBEJEHWE

nepBVILIHbIe cocyancTble onyxonun npeactaBnAloT cobowm reteporeHHyt rpynny Ho-
BOO6pa3OBaHI/IVI Ha4ynHaA OT ﬂO6pOKaHECTBEHHbIX reMaHrmom n 3akKaH4yMBaA 3/10Ka-
4YeCTBEHHbIMU aHIMOCapKOMaMu. COC)/,L'U/ICTbIe onyxonun BCTpeyalTCcA B KIMHNYECKomn
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NpaKTUKe KpaHe pefKko 1 COCTOAT U3 ONpefeneHHOro CnekTpa pasfnyHbIX natonormye-
CKNX HOBOOOpPa3oBaHW. K Nx 4nciy OTHOCUTCA TakXKe U IeoMMocapkoma.

CocygncTana neioMmocapkoma npefcTaBnseT coboli 310KayeCcTBEHHY OMyxofb
Me3eHXMMaNbHOIo NPOUCXOXKAEHWA, KOTOPasA BO3HUKAET U3 rMagKOMbILWEYHbIX KNeTOK
cpenHei 060/104KM KPOBEHOCHOTO cocyfa. YacToTa BCTpeyaeMocCTu ee y B3pOC/ibiX CO-
cTaBnAeT MeHee 1 cnyyas Ha 100 000 OT Bcex 3noKauyecTBeHHbIX HOBOOOpa3oBaHuia [1].
Cpeau B3pocCnioro HaceneHma COCyANCTOe NPOUNCXOXAEHNE UMEIOT NLWb TONbKO 2% neio-
MMOCApPKOM, UTO cocTaBnsAeT okono 0,5% OT CapKOM MATKMUX TKaHen. ITOT TUN Onyxonm
ABnAeTCA Hanbonee pacNPoOCTPaHEHHbIM CPean NePBUYHbBIX HOBOOOGPa30BaHWU KPYMHbIX
BeH, a HWKHSAA nonana BeHa (HMNB) — Hanbonee yacTbiM MeCToM ee nokanusauun (bonee
50% Bcex cocyamncTbIX NenoMmocapkom). Ha cerogHA 3apernctpmpoBaHo okono 450 cny-
yaeB nenommocapkom HIB [2].

Neliommnocapkoma HIMB BnepBble 6bina onucaHa L. Perl B 1871 ropgy nocne aytoncum
[3]. MepBoe coobLyeHne 0 pe3eKLnn HUXKHEIN Moo BEHbI C OMYXOJbio MPUHAANEXUT He-
mevkomy xupypry E. Melchior, kotopbii B 1928 ropy peseuuposan HIMNB c HoBoobpa3oBa-
Huem y 24-neTHen NauneHTKK, a KOHLbI BeHbl nepeBa3an. K coxaneHuto, naumneHTKa no-
rména ot OCNOXHEHM, BO3SHUKLLKX B NocneonepauoHHoM nepuoge [4].

Mo vmelWUMCA NUTepaTypPHbIM AaHHbIM, 06llee KONMYecTBO HabnwaeHUin nep-
BMYHON neommnocapkombl HIMB HemHorouncneHHo. O6 3Tom cBUAETENbCTBYET aHanm3
6a3bl gaHHbIX PubMed. Tak, 3a nepuog ¢ 1961 no 2008 r. 13 1210 cnyyaes onyxonen
HW>KHE Nonown BeHbl, TONbKO 85 6bln NepBUYHBIMUK TENOMUOCaPKOMaMUN HUMHEN Mo-
1oV BeHbl, a abcontoTHoe BONbLUMHCTBO CiyyaeB 6bio NpeacTaBneHo BTOPUYHBIM MO-
pakeHnem B pe3synbTaTe MeCTHOPACNPOCTPaHEHHOro HEOMIAacTUYECKOro npoLecca 13
apyrux opraHos [5].

Neliommnocapkoma HIMB xapakTepusyeTca arpeccrBHbIM TeueHneM U HebnaronpuaAT-
HbIM MporHo3om. OfHaKo NOTEHLMaNnbHOro N3ie4YeHnsa 1 JONroCPoYHoOro 6espelmanBHo-
ro BbIXXMBaHNA MOXHO JOOUTbCA MOCPEACTBOM CIIOXKHOIO XMPYPruyeckoro BMeLlaTtesib-
CTBa NyTEM pe3eKUMN HUXKHEN NOJSION BEHbI C ONYXOJbio UAW MYNbTUBUCLIEPANbHONW pe-
3eKUMn Npy BOBJIEYEHNM B OMYXONEBbIN NpoLecc 6nmsnexalimx aHaTOMUUYECKUX CTPYK-
TYP C BbIMONHEHMEM COCYANCTON PEKOHCTPYKLUN.

B paHHOM cTaTbe MpeacTaBieH KANMHWYECKUIA Cryyaln YCMeLWHOro XMpyprmyeckoro
neyeHna NaumeHTKN C nenoMmnocapkomon cpegHero cermeHTa HIMB nyTem npoTakeHHON
pe3sekuun nocsiegHeln BMecTe C MpaBoyr MOYEYHOWN BEHOWN 1 COXPaHEHNEeM NPaBom MOYKMN.

B KITVMHUYECKUNIA CNTYYAN

MaumeHTKa 54 neTt, cTpagaoLwan apTepmranbHON rMnepTeH3nen ¢ MOIOJOro Bo3pac-
Ta, NOCTYNua B KNMHWKY B 2024 ropy ¢ xanobamn Ha cnaboctb, notepto Beca (20 kr B
TeueHve NocieHero roga), ymepeHHyto 60sb B *KMBOTe, NPeUMyLLEeCTBEHHO B MPaBoi Mo-
NOBVHe, OLUYLLEHNe TAXKECTU B NpaBon nogpebepHon obnacty, nepuognyeckoe B3agyTme
XnsoTa. B 2017 rogy oHa nepeHecna agpeHansKToMmIo No NOBOAY aApPeHOKOPTHKaNbHOM
afleHOMbI NPaBOro HagMno4YeYyHrKa.

Mpu dr3nKanbHOM OCMOTpPE XKMBOT He B3AYT, MATKWIA, cyierka 60ne3HeHHbIA Npu ry-
6oKoW nanbnayum B NpasBon nogpebepHor obnactu, rae NanbnmupyeTca okpyrnon Gopmbl
nnotHoe obpa3soBaHue. OTEeKOB Ha HUKHNX KOHEYHOCTAX HET, BEHO3HbI PUCYHOK MOA-
KOXXHbIX BEH He yCUNeH.
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Mpu ynbTpa3ByKOBOM MCCIef0BaHMM OPraHOB GPIOLLIHON NONOCTM 1 3abPOLLMHHOIO
NPOCTPaHCTBa Ha YPOBHE BEPXHEro NnoJsitoca NpaBon NOYKM 1 Bbille 6bl10 06HapYKeHO
onyxoneBngHoe HOBOOOpa3oBaHMe CpefHen 3XOreHHOCTU C OYrpuUCTbiMU, HEYETKMM,
HEePOBHbIMM KOHTYpPaMWn, COCTOALLEE N3 HECKOSIbKMX Y3/10B, pasmepamm 52x51x88 mm.
Onyxonb NAOTHO NPUNEXNT K XBOCTaTOW AOfe NeYeHn 1 UHPUNLTPUPYET CTEHKY HUX-
Hell nonow BeHbl. BbimonHeHa MynbTUCNUPaNbHaa KOMMblOTEPHO-TOMOrpaduyeckan
aHrnorpadusa (MCKTA) opraHoB OptoliHOM nonocTh. B apTepuanbHylo M BeHO3HyIO
da3bl ckaHMPOBaHWA B 3aOPIOLUIMHHOM MPOCTPAHCTBE CMpaBa Ha YPOBHe TeN NMO3BOHKOB
Th ,-L, onpegenanocb ob6bemMHOe HOBOOOPAa30BaHVE, UCXOAALIEE W3 HUXKHEN MOson
BeHbl, paamepamm 53x49x86 mm. Obpa3zoBaHme NMENO HEPOBHbIE, HeueTKue, ByrpucTble
KOHTYpPbl, HEOAHOPOAHYIO CTPYKTYPY C y4aCTKaMU MOHMMXEHHOW 1 NOBbILEHHOWN MNOTHO-
ctn oT -9 HU pgo +49 HU (HU - eguHuubl XayHcodunga). HIMB 1 ycTbe npaBor noyeyHowm
BeHbl MHOUNBTPUPOBaHbI OMYX0sbio. [POCBET HMXKHEN MONON BEHbI Ha YPOBHE BNageHua
NMOYeYHbIX BEH U1 Bbllle, BK/OYaA PeTPOneYeHOUHbIN CErMEHT, CY>KeH 3a CYET OMnyXoneBo-
ro BHYTPMCOCYAMCTOTO KOMMOHEeHTa. HOBOOGpa3oBaHve TeCHO NPUIEXNT K S -CerMeHTy
neyeHn. MeTacTaTMyeCcKOro NopakeHUs neyeHu, erknx He yctaHoBneHo. Jinmdatmye-
CKMe y3/bl 6PIOLLIHOM NONOCTU 1 3abPIOLLIMHHOIO NPOCTPAHCTBA He yBennyeHbl (puc. 1).

Mo AaHHbIM MarHWTHO-Pe30HaHCHOW Tomorpadun opraHoB OPIOWHON MONOCTU C
KOHTPACTHbIM yCUNEHNEM, BbIMOSIHEHHON NO CTaHAAPTHOMY MPOTOKONY CKaHMpPOBa-
HMA C ncnonb3oBaHrem 6a30BbIX MMMYNbCHBIX NOCNEfoBaTeNIbHOCTEN, B 3a0POWNHHOM

Puc. 1. MynbTucnnpanbHas KOMnbloTepHas Tomorpa¢usi opraHoB 6pIOLLIHOI MONOCTI: ONYXONb

Il cermenTa HMB, nHGUnLTPUpylowas npaByio NoyeyHylo BeHy (A - onyxonb HIMB c HepoBHbIMHK,

6yrpucTbiMyn KOHTYpamm, HEOAHOPOAHOI CTPYKTYPbI C y4acTKamMy NMOHVKEHHOMN 1 NOBbILEHHOI
nnoTHocTh (cTpenka), B - onyxonb HMB, nHunbTpupylowasn npaBylo NoveyHylo BeHy (cTpesnka))
Fig. 1. Multispiral computed tomography of abdominal organs showing a tumor of the segment

1 IVC infiltrating the right renal vein. (A) Tumor of the IVC with uneven, bumpy contours

and heterogeneous structure, including areas of reduced and increased density (arrow).

(B) Tumor of the IVC infiltrating the right renal vein (arrow)
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MPOCTPAHCTBe CMpaBa Ha ypoBHe Tesla Mo3BOHKOB Th, ,-L, obHapyxeHO onyxonesnpi-
Hoe obpa3oBaHue pa3mepamu 53x49x86 mm. HoBoobpa3zoBaHVe nMeeT HEOQHOPOAHYO
CTPYKTYPY, HEPOBHblE KOHTYpPbI, pacnonaraetca npenmyllectseHHo B npocsete HIB, B
3HauMTENbHOW CTENeHN NepeKpbiBaeT NPOCBET nocieaHen, HGUNbLTpupyeT cteHKy HIB,
MpaByio MOYEYHYo BEHY 1 S -CErMEHT neveHn. MeTacTaTnyeckoro NopaxeHus neyeHu,
NErknx, pernoHapHbix nuMmdaTNyYecKnx y3noB B ncciegyemoit obnactu He 6b110 yCcTaHOB-
neHo (puc. 2).

MpepnonoxeHue o 310Ka4YeCTBEHHOM HOBOOOPA30BaHMM C BOBJIEYEHEM B OMyXoJie-
BbIn Npouecc HIMNB MoTMBMpoBano NpoBecTn PeKOHCTPYKTMBHYIO OnepaLumio — pe3ekumio
HVXHe NONoW BEHbI C OMYX0JIblo 1 ee NpoTe3uposaHue. Onepauus 6bina cnaaHNpPoBaHa
1 BbINOJSIHEHA KOMaHAOM COCYAUCTbIX XMPYProB U OHKONOIOB-X1PYProB.

OcyulecTBneH Xupypruyeckmii 4ocTyn B npaBon noppebepHon obnactu ¢ nepece-
yeHvem pebepHoi fyrm 1 YactuyHo avadparmbl. [BeHaaLaTUNEPCTHAA KULLKA LWMPOKO
moburnmnsosaHa no Koxepy, nocne yero 6bis10 YCTaHOBNIEHO HanMune onyxoneBuaHoOro o6-
|pa30BaHMA, UCXOASALLErO U3 NepeaHenaTepanbHON CTEHKN UHPPapeHanibHOro 1 peTpone-
yeHouHoro otaenos HIMB, npopacTatowero B Kancysny neyeHu B S -cermeHTe. Mobunmso-
BaHa npaBas JonA NneyeHy NyTem nepeceyeHns CBA30YHOrO annapaTa, OOHaXeH peTpo-
neyeHOYHbI OTAEN HUXKHEN Nosnol BeHbl. [pon3eeaeHa mobunmsauma HINB Bbiwe 1 Hke
OnyXoneBUAHOro HOBOO6Pa3oBaHNKA, NPaBOW MOYEYHOWN BEHbI B BOPOTaX MOYKMU, B3ATbI Ha
KOHTPOb. BepXxHuit nontoc HOBoobpa3oBaHUA onpeaenAnca B NPOCBETE HUXKHEN MOJION
BEHbI 1 NPaKTUYeCKN JOCTUran yCTbA BNageHus neyeHouHbIX BeH. Takxe Obino ycTaHOB-
NEeHo, UTO B ONYXONEBbIN NPOLecC BOBIeUeHa NpaBas NovyeyHas BeHa B MecTe BnajeHus
ee B HINB Ha npoTaxeHun 10-15 mm. OcywecteneHa pesekuma HINB, npaBon noyeyHom
BEHbI 1 S -CErMeHTa NeyeHm C OrnyxoJiblo enHbIM 61I0KOM. Kpas pesekunm ¢ oTCyTCTBreM
ONyX0NIeBOro pocTa COCTaBuIv He MeHee 15 mm. lNpomn3BegeHa OAHOMOMEHTHaAA PEKOH-
CTPYKLMA HUXKHEWN NONOW 1 NPaBo NoveyHon BeH. MeTofnKa peKoOHCTPYKLNN KOMMeK-
ca HIB (pe3eunpoBaHHOro yyacTKa NpOTAXKeHHOCTbIo 140 MM) 1 NPaBoOW NOYEYHON BEHbI
(yyacTka npoTsxeHHOCTbo 40 MM) BKNtouana dopmmupoBaHue cocyauctoro budypkauu-

Puc. 2. MarHuTHO-pe3oHaHCHasA Tomorpadusa opraHoOB GPIOLLIHON NONOCTY, NOKa3bliBaloLas Onyxosb

Il cermeHTa HUXKHell NoNon BeHbl (cTpenka) (A - akcnanbHoe T2-B3BeLleHHOe N306paxkeHune,
AeMOHCTpupyioLlee Hannune o6pasoBaHUNA, KOTopoe ncxoguT us cteHku HIMB, B - T2-B3BewweHHoe
n3obpaxkeHne B carmTTajibHOI NNOCKOCTU IeMOHCTPUPYET NPenMyLLEeCTBEHHO BHY TPUNPOCBETHBDIN
KomnoHeHT onyxonu HIMB, C - T2-B3BeLueHHOe N306paxkeHne B KOPOHapPHOI NNIOCKOCTY, Ha KOTOPOM
BUAHO dKCMaHCUBHOE o6pasoBaHme, Npunexallee K | cermeHTy neyeHn)

Fig. 2. Magnetic resonance imaging of the abdominal organs showing a tumor (arrow) of segment

1l of the inferior vena cava. (A) Axial T2-weighted image demonstrating a mass originating from the wall
of the IVC. (B) Sagittal T2-weighted image primarily revealing the intraluminal component of the IVC
tumor. (C) Coronal T2-weighted image depicting an expansive mass adjacent to segment | of the liver)
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OHHOrO TpaHCMaHTaTa NyTeM CLUMBAHMA TPYOUYaTbIX COCYAUCTLIX MPOTE30B AMAMETPOM
20 1 9 MM, U3rOTOBNEHHbIX N3 KCEHOoNepuKapaa, CoeANHEHHbIX MO TUMY «KOHeL-B-60K»
nog yrnom 90° (puc. 3).

YuntbiBas pa3suBLyloca nocne nepexatva HIMB HecTabunbHylo remogvHamMuKy B
BMAE TPYAHO KOoppernpyemon aptTepranbHON runoTeH3nu, Ha atane pesekuyumn HIMB v co-
CYANCTOI PEKOHCTPYKLMUN NPUMEHANW NapanniefibHoe NCKYCCTBEHHOE KpoBOObpalleHme
¢ nepndepunyeckum nofkntoueHem (befpeHHble apTepus 1 BeHa CnpaBa, BHYTPEHHAA
ApemHas BeHa cnpasa). [Nepepn BoccTaHOBNEHEM KPOBOTOKAa MO BeHaM 1 MpoTe3y Bbl-
nonHeHa npodrnakTka BO3AYLLIHOW 1 MaTepuanbHoi smbonun. OcyLecTBieH KOHTPOIb
remocTasa, 6pioLHas 1 naeBpasbHaa NONOCTU APEHNPOBAHbI, NOC/IeonepaUiOHHan paHa
nocnonHo ywwta. [locne OKOHYaHUA XMPYPrnuyYeckoro BMeLIaTeNbCcTBa MauMeHTKa [o-
CTaB/lieHa B OTAENEHNE MHTEHCUBHOWN Tepanuu.

Makpockonunueckoe nccnefoBaHune peseLmpoBaHHoro yyactka HINB v npasoi noveu-
HOW BEHbI BbIABUIO OMYXOfb MAOTHON KOHCUCTEHLUN C HEPOBHOW, 6YrpuUCTO NoBepPXHO-
CTb0, COCTOALLYIO U3 HECKONbKMX CONUAHbIX Y3/10B HEMPaBWUAbHOWM OKpYrnon Gopmbl, pas-
MepoM oT 5 o 60 MM B AnameTpe, KOTopas UCxoanna n3 cpefHein cocyamncTon 060nouKku
HIB, BpacTana B npaByto NOYeYHyIo BEHY 1 Kancyny neyeHun. Ha paspese onyxonb nmena
cepoBaTo-6enbiin LBeT (puc. 4).

Mopdonornyeckoe nccnefoBaHne npegocTaBieHHOro obpasua BbiABMIO NpopacTa-
Hue onyxonu cteHKU HIMB ¢ pacnpocTpaHeHneM Ha Npuexallyio >XUPOoBYIO KNeTyaTKy 1
B NneyveHb (puc. 5).

Mpu ructonornyeckom nccnefoBaHNK OMNyxoneBon TKaHW Obinu o6Hapy»eHbl nepe-
nnetalmeca BepeTeHoobpa3Hble KNeTKN C 303MHOGUIIbHON LUTOMNNa3MON M BbITAHY-
ThIMW Agpamu, GopmupyioLliMe AAUHHbIE N KOPOTKME MyYKM pa3HOWM HanpaBfieHHOCTU.

Puc. 3. OKoH4aTenbHbIN BUA peKOHCTPYKuuK Il cermeHTa HMKHEN NONON BeHbl U NPaBOil NOYeYHOoN
BeHbl HOBbIM 61 dpypKaLIOHHBIM COCYANCTbIM TPAHCMNIAHTAaTOM, 3rOTOBJ/IEHHbIM N3 KCEHOoMNepuKapaa
(IVCp - 6uonorunyeckuii npotes HIMB, VRDp - 6uonornyeckuii npoTes npaBoil NOYE4HOI1 BEHbI,

ARD - npaBas noyeyHas aptepus, IVC - HNKHAA nonas BeHa)

Fig. 3. Final reconstruction of segment Il of the inferior vena cava and right renal vein using a new
bifurcated vascular graft made from xenopericardium (IVCp - biological prosthetic IVC,

VRDp - biological graft of the right renal vein, ARD - right renal artery, IVC - inferior vena cava)
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Puc. 4. Makponpenapat yaaneHHou onyxonu (A - onyxons HINB, b - onyxonb Ha paspese)
Fig. 4. Macroscopic view of the resected tumor. (A) Tumor of the IVC. (B) Tumor at the incision margin

B onyxoneBbix KneTkax Habnoganacb agepHaa aTunua C MeIKOAWUCNEPCHOW TMNepPXpPo-
Ma3uei, NOoBblLIEeHHOE AfePHO-LMTOMNa3mMaTnyeckoe COOTHOLLEHNE N 3HaYNTeIbHaA MU-
TOTMYecKas akTMBHOCTb (10-15 mutoTUueckux éuryp / 10 B none 3peHus npu 60nbLwom
yBenuyeHun). B cpesax neyeHn yctaHOBIEHO NpopacTaHMe ONyXoneBow TKaHblo. immy-
HOMMCTOXMMMYECKOE MNCCNefOoBaHNe BbIABUIIO MOMIOXKUTENIbHYIO peakuuio C aHTuTena-
MW NMajKOMbILLIEYHOTO aKTMHA, a TakXKe MONIOXKMTENbHYIO peaKkLmio C aHTUuTenamu benka
Ki-67. YcTaHoBneHa Bbicokasa nponmdepaTrBHaA akTMBHOCTb B TKaHU Onyxonu (MHAeKC
nponudepaummn coctasun 70-80%) (puc. 6).

Puc. 5. MukpodoTtorpadpuum onyxonu (A - pocT onyxonu B CTEHKE BEHbI C pacNpPOCTPaHeHeM Ha
npunexatyyio >KUPoBYIo KNeTyaTKy. YBennuenme x4, okpacka reMmaToKCMIMHOM 1 3031HOM.

B - npopacrtaHue onyxonu B ne4YeHb (CTpesikaMu yKasaHbl OCTPOBKU TKaHU NMeYeHl, OKpYKeHHble
onyxoneBbIMM K/IeTKaMUl I peaKTUBHbIM BOCnanuTenbHbiM MHGUnbTpaTom). YBennueHne x10, okpacka
remMaToKCWIIHOM 1 503MIHOM)

Fig. 5. Micrographs of the tumor. (A) Tumor invading the vein wall and extending into adjacent fatty
tissue (x4 magnification, hematoxylin and eosin staining). (B) Tumor invading the liver (arrows indicate
islands of hepatic tissue surrounded by tumor cells and a reactive inflammatory infiltrate,

%10 magnification, hematoxylin and eosin staining)
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Puc. 6. Mukpodortorpadpuu onyxonu (A - onyxonb cOCTOUT U3 BepeTEHOBUAHBIX KNETOK,
dopmMupyowux ANNHHDbIE N KOPOTKME NYYKN pa3HOI HanpaB/ieHHOCTU. YBenunuyeHune x10, okpacka
remMaToKCUIHOM 1 303UHOM; B — onyxoneBble KNeTku ¢ BbITAHYTbIMU, OBOMAHbIMU, NPOCBETAEHHbIMU
AAPaMU C MeIKOANCNEPCHBIM XPOMaTUHOM M Hannunem AApbILEK, UMEeITCA MHOXeCTBEHHble
¢urypbl MUTO30B (CTPENKM), B TOM YMcie aTunnyeckne. YyeennyeHne x40, okpacka remaToKCUIMHOM
1 3031HOM; C - UMMYHOIMCTOXMMMNYECKan peakuma c aHTutenamm K 6enky Ki-67, yennuenne x4,
(BbicOKana nponndepaTtnBHaa akTUBHOCTb B TKaHN onyxonu (MHaekc nponudepauumn 70-80%));

D - uMMyHOrncroxmummnyeckas peakuuns c aHTUTeNamMmmn ragKoMbllLEYHOro akTUHa, yBenunyeHue x5
(Mo3MTMBHOE OKpalIMBaHNE C MapKepPOM rNaKoMbILLEYHbIX KNeToK))

Fig. 6. Micrographs of the tumor. (A) Spindle-shaped cells forming interlacing bundles of varying
lengths (x10 magnification, hematoxylin and eosin staining). (B) Elongated, ovoid tumor cells with
finely dispersed chromatin, distinct nucleoli, and numerous mitotic figures (arrows), including atypical
forms (x40 magnification, hematoxylin and eosin staining). (C) Inmunohistochemical staining for Ki-67,
demonstrating high proliferative activity in the tumor tissue (proliferation index 70-80%)

(x4 magnification). (D) Immunohistochemical staining for smooth muscle actin, showing positive
staining for a smooth muscle cell marker (x5 magnification)

Mo kpato pesekumn cteHkn HIB, npaBo NOYEYHON BEHbl, NEYEHN N MAFKUX TKaHewn
OMyXx0NeBOro pocTa He o6HapyxeHo (RO). B yganeHHbIx numdaTuyeckux ysnax onyxone-
BOrO NOpPaxeHNA He YCTaHOoBJeHO. [10 COBOKYMHOCTM NMOyYeHHbIX AaHHbIX, BKOYaA M-
CTONornyeckoe 1 MMMyHOTrMCTOXMMUYECKOe NCCNefoBaHNA, nccieayemasn onyxosb npo-
AEMOHCTPMpPOBasna NPU3HaKKM, XapakTepHble ANA COCYANCTON IENOMNOCAPKOMbI.

B nmocneonepauvioHHoM nepuofge MauveHTKe Oblla Ha3HauyeHa aHTMKOoArynsHTHaA
Tepanua. B TeyeHune nepBbix 7 CYTOK C 3TOW uenbto npumeHsanu 0,6 mn (5700 ME) Hap-
ponapuHa Kanbuma NoAKOXHO 2 pasa B CyTKW. B ganbHenwem oHa npuHumana 20 mr pu-
BapoKcabaHa BHYTpb 1 pa3 B CYyTKM Ha NMpoOTsKeHun 6 mecsues. [locneonepaumoHHbIN
nepwviog npotekasn 6e3 0CNoXKHeHWI. B ynoBneTBopmTenbHOM COCTOAHMM NaUMeHTKa 6bina
BbiNMcaHa Ha ambynaTopHoe fieyeHne Ha 15-1 AeHb nocne onepaunun. Yepes 6 Hegernb
NPUCTYNUa K paHee BbiNonHAemon paborTe.
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Puc. 7. KoHTponbHOe nccnefoBaHie HKHE NOJ0I BeHbl U 6M0N0rMYecKoro coCyAucToro nporesa
yepes 12 mecAueB Nocne Xupypruyeckoro neyeHus (A - ynotpassyKkoBoe nccnegosaHue HMB

(IVC - HUXHAA nonas BeHa, Ao - aopTa, VRs - neBasA noveyHas BeHa), B - KT-pneb6orpadpua HmxkHeit
nonoii BeHbl, AeMOHCTpMpYtowwas npoxoaumocTb HMB 1 cocyancroro nportesa, oTCyTCTBUE peuuansa
3aboneBaHuA)

Fig. 7. Follow-up imaging of the inferior vena cava and biological vascular graft 12 months post-surgery.
(A) Ultrasound examination of the IVC (IVC - inferior vena cava, Ao - aorta, VRs - left renal vein).

(B) CT phlebography demonstrating patency of the IVC and vascular graft, with no evidence of disease
recurrence

Mocnepytollee HabnogeHME BKIOUAN0o OCMOTP Yepes Kaxable 3 mecaua. Mpun kaxaom
BM3UTE BbIMOHANCA MEAVULUHCKANA OCMOTP, YNbTPa3BYKOBOE WUCCIeAOBaHWE OpraHoB
OPIOLLIHON MONOCTY, 3abPIOLIMHHOMO NPOCTPAHCTBa, BeH H6acceliHa HIMB, Bknouas 30HY
cocypucToro npoTesa. Yepes Kaxgble 6 mecsAueB BbinonHanm MCKT opraHoB 6ptoliHol
W rpyLHON MONOCTEN C KOHTPACTHbIM ycuneHueMm. Mo npowectsum 12 mecsueB nocne
XVIPYPrMyeckoro fieyeHnsa naumeHTKa YyBCTBYeT cebs XOPOLUO, peuuarsa 1 nporpeccu-
poBaHusA 3aboneBaHNA He ycTaHoBNeHO, dyHKuma HIMB n 6ronornyeckoro cocyancroro
NnpoTe3a COXPaHeHa, UTo NMOATBEPXKAAETCA pe3yNbTaTaMy KOHTPObHOro obcnefoBaHus
(pnc. 7).

B OBCYXIOEHWE

Cpelin NepBUYHBIX 3/I0KAaYeCTBEHHbIX COCYANCTbIX HOBOOOPA3oBaHWI leloMmocap-
KOMa HW)KHel MoJiol BeHbl ABAETCA Hanboree pacnpocTpaHeHHoN onyxosbio. Bmecte
C TeM B KIIMHUYECKON MpaKTUKe OHa BCTPEYAeTCA KpaliHe peaKko 1 npeactaBnsieT cobom
3/10KaYeCcTBeHHOe HOBOOOPA30BaHMeE, KOTOPOe Pa3BUBAETCA U3 MMafKOMbILLEYHbIX Kie-
TOK CpefHen cocyamcTon o6onouku. Jlnwb 0,5% neoMmocapkom oOT KX obLiero ymcna
UMEIOT COCYANCTOe NpoUCXoXKaeHue. YactoTa BCTpeyaemocTu nenommocapkombl B HIMB
pocturaet 90% [6]. HaunHaa c 1871 roga 1 no HacToALlee BpeMsa B MMPOBOW NnTepaTtype
3aperncTprupoBaHo okono 450 cnyvyaes nepBrYHoON neriommocapkomsl HIMB. B 6onbLumH-
CTBE CBOEM COOOLLEHUA OrPaHNYMBAIOTCA NPe3eHTaLUMeEN eAVHUYHbBIX 3MN3080B NN He-
6ONbLUNX CEPUIA.

Mo umetroWwmMca nuTepaTypHbIM AaHHbIM, nerioMmmocapkoma HIMB BcTpevaeTtca npen-
MYLLECTBEHHO Y XeHLWMH. Onyxonb yalle BO3HUKaeT Ha V-VI gecatnnetum xumnsHu, a cpeg-
HWI BO3PacT NayMeHToB — okoso 60 nert [7].

«EBPa3snCKMI OHKONOTNYECKNA KypHan», 2025, Tom 13, N2 4 453

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



MprmeHeHne 61ONOrNYECKOro COCYANCTOrO NPOTe3a B PEKOHCTPYKTUBHOW XUPYPIUM HUXKHEN
NoJsIoN 1 NPaBOW NOYEYHOWN BEH NPU NOPAXKEHNW NX NEPBUYHON COCYANCTON NENOMNOCAPKOMON

Ha paHHel ctagun cBoero pa3sutuA nerommocapkoma HIMB moxeT npoTekaTb bec-
CMMNTOMHO. Ml TONbKO MO Mepe pocTa 310KaueCTBEHHOW OMNyXOonu MOABAAITCA CUMMTO-
Mbl 3a6oneBaHuA. Yalle BCero oHU HecneuuduUHbl, 3aBUCAT OT JIOKaNU3aUmm Onyxonu,
CKOPOCTU ee poCTa 1 pa3BUTUA BEHO3HbIX Konnatepanei. [pu BO3HMKHOBEHMN ONyXonn
B BepxHem cermeHTe HIMB 3aboneBaHne nposiBnseTca B Buae cnHapoma bagaa — Knapu,
renatomeranuu, XenTyxu, acuuta. lNpu nokanusauunm B CcpegHeM CErMeHTe CUMMNTOMbI Bbl-
paxaTca ANckoMpopTom 1 6onblo B XKMBOTE, @ NPU PACNPOCTPAHEHNN HA NMOYEYHble
BEHbl MOXeT Pa3BUTbCA HebpPOTUUECKNIA CUHAPOM. B HMXKHEM cermeHTe CMMMNTOMBI No-
ABMAIOTCA OTHOCUTESNIbHO MO3[HEe 1 XapaKTepm3yoTcs 60Mbio B CNHE, OTEKAMU HUXKHUX
KOHeyHocTen [8].

PaHHAA gmarHoCcTMKa NernoMMOCapKOMbl HUXKHEN NOSIOM BeHbl Ha HayanbHOMW CTa-
oun 3aboneBaHnA 3aTpyaHUTENbHA. B page cnyyaeB onyxofib 06HAPYKMBAKOT CllyyaliHO
UNnu B pe3ynbTaTe AMarHOCTMYECKOro noncka no nosogdy Apyroro 3abonesaHus. Cpegu
UMEIOLLMXCA CPEACTB AMAarHOCTMKIM onyxoneBbix HoBoobpasosaHuii HIMB npepnoyteHune
cnepyeTt oTAaBaTb MPUVIMEHEHWIO Hanbonee COBPEMEHHbIX U UHPOPMATUBHBIX METOLOB
BM3yanusauun, Npexae BCero JyyeBbiM: YNbTPa3BYKOBOMY AYMIIEKCHOMY CKaHUPOBaHMIO
(Y34Q), mynbTcnvpanbHOM KOMMbIOTEPHOW TOMOrpadrv, MarHUTHO-Pe30HAHCHON TOMO-
rpadun. Y3[C, Kak npaBuno, ABNAeTcs obcnegoBaHMeM NepBoro ypoBHs. Mpu 3Tom no-
nyyeHHble pe3ynbTaTbl ObIBalOT HecneundryHbIMK, MOCKOSIbKY 3XOCTPYKTYPHYIO retepo-
reHHOCTb HOBOOOPA30BaHWA MOTYT Bbi3blBaTb OMyXONM APYrol NoKanu3sauum, Hanpumvep,
3abprolunHHbIe capkombl. MCKT 1 MPT 6narogapsa npeBoCcXofHOMY NPOCTPAaHCTBEHHOMY
pa3speLleHunto u AOCTYMHOCTU B HAcTosALLee BpeMA ABMAIOTCA BeAyLMMM MeTogamun aua-
FHOCTVKM, NO3BONAAIOWNMN AEeTaNIbHO OLEHUTb CTPYKTYPY ONyX0nu, NPOTAKEHHOCTb No-
paXkeHus, B3aUMOCBA3b ee C MarncTpanbHbIMK COCyAamMUn U NPUIEraloWUMmn aHaToMmye-
CcKUMM cTpyKTypamu [9]. Ha Hal B3rnAg, paunoHanbHaa KombrHauma Tomorpaduyeckmx
meTogoB Buayanusauum (MCKT n MPT) nmeet BaxkHOe 3HaueHe Ans Bbibopa 1 nnaHmpo-
BaHMWA XMPYPrnyeckoro fieuyeHuns, Tak Kak Hanbonee paHHAA NpegonepauvoHHas mMarHo-
CTVIKa 1 TWaTeNIbHasA feTaNv3auns CnocoOCTBYIOT YBEIMUYEHMIO YMCIIa BbIMOHAEMbIX pa-
[VKaNbHbIX BMELLATeNbCTB, a C/leloBaTe/IbHO, M MOBbILIEHMWIO BbPKMBAEMOCTY NaLMEHTOB.

Mmerowminca MmpoBor ONbIT eYeHUA NeNOMNOCAPKOMbI HUXKHEN NOJSION BEHbI MOKa-
3blBaeT, YTO eAMHCTBEHHbIM METOAOM fleUYeHUs, CYLeCTBEHHO BAMAIOWUM Ha BblKMBae-
MOCTb NMaLUMeHTOB, ABNAETCA XMPYPruyeckoe BMeLlaTesibCTBO. TeM He MeHee BBUay onpe-
[eNeHHON CNOXHOCTM U PeaKol BCTPeYaeMoCTU 3a005eBaHNst CTaHAAPTHbIN anroputm
eule He pa3paboTaH. [1na OCTUXKEHUS MONOXKUTENIBHOTO pe3ynbTaTa npefnaraeTca nc-
Nnosib30BaTb PAA CTPATEMMIA U XUPYPTrYECKMX MOAXOAO0B, HanpaB/ieHHbIX Ha panKabHOe
ypaneHue onyxonu [10]. BbiKrBaeMOCTb MaLMEHTOB C Hepe3eKTabeNnbHbIMU ONyXonAMU
OrpaHNYMBaETCA HECKONIbKUMIN MecALLaMu, a NannnaTnBHasa peseKkuma AMib TONbKo Bpe-
MEHHO MOXeT obneruntb coctoaHme naumeHTa [11]. CnegyeT Takke OTMETUTD, YTO POSb
HeoablOBaHTHOWN/aAblOBaHTHOM XUMUOTEPANUK 1 JTy4eBON Tepanuu 4O CUX NOp OocTaeT-
CA He[OCTAaTOYHO U3yyeHHoM [12].

Xnpypruyeckme BMeLLATENbCTBa, BbIMOSIHAEMbIE MO YAANEHWIO MEPBUYHON Neno-
MWOCAPKOMbl HUXKHEI NMONON BEHbI, NPeACTaBAAT ONPeAeNeHHY0 CIOXHOCTb U Npexae
BCEro 13-3a aHaTOMMYeCKM TPYAHOAOCTYMHOrO (peTponeyeHOYHOro) pacnonoKeHus 310-
KaueCcTBeHHOro HOBOOGPA30BaHUsA, HEMOCPEACTBEHHON OGNN30CTY €ro K OCHOBHbIM Be-
HO3HbIM NpuToKam HIB, KOTopble MHOrAa OKa3biBAlOTCA BOBIEYEHHbBIMI B OMYXONEBbIN
npouecc M ABNAKTCA HENOCPEACTBEHHBIM NCTOYHMKOM BO3HWKHOBEHUA COCYAUCTOMN
onyxonw.
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BpauebHas npakTuKa
Practice

Ewe ogHMM CNOPHBIM MOMEHTOM XUPYPrMYECKOro eYeHns nauueHToB ¢ HoBoobpa-
3oBaHuAMK HIB ABnaeTcAa peKoHCTPYKUUA NocnefHen n ee NpUTOKOB. ECTb MHeHNe, uTo
npoctas nepesaska HINB B nHdpapeHanbHOM cermeHTe Mocse yaaneHusa onyxonu gaet
xopouwmne QyHKLUNOHanbHble pe3ynbTaThbl, Tak Kak nerommnocapkoma HIMB pactet meg-
NIEHHO N NO Mepe ee pocTa Npoucxoant GopMrnpoBaHMe BEHO3HbIX KonnaTtepanen [13].
B nutepaTtype Takxe nmeloTca cBefjeHnA 0 NOABNEHNN BblpaXeHHOWN BEHO3HOWN HeJoCTa-
TOYHOCTM Ta30BbIX OPraHOB M HWKHMX KOHEYHOCTEN, KOTopasa pa3BUBaeTCA Henocpen-
CTBEHHO MOC/e NepeBA3KM HUXKHEN nonoli BeHbl [14]. Ha Haw B3rnsag, nepeBsska HIMNB 6e3
BbIMONHEHNA PEKOHCTPYKL MM NocnefHern AOMNyCKaeTca B TexX Ciyyasx, Korga BeHO3Has
KonaTepasibHasa CeTb XOPOLLO Pa3BuUTa, @ BEPOATHOCTb Pa3BUTUA BEHO3HOW HeJOCTaToOu-
HOCTM CBefieHa K MUHUMYMY.

OpHoWM 13 TeXHNYeCKux nNpobrem, KoTopas MOXKET BO3HMKHYTb BO Bpemsa onepauuu,
ABNAETCA NOpaKeHMe ONyXoJsiblo MOYeUHbIX BeH. [10 MHEHUI0O HEKOTOPbIX aBTOPOB, eCiu
PEKOHCTPYKLMA NPaBoi NOYEYHOW BEHbl HEBO3MOXHA, ClefyeT pacCMOTPeTb KOMOUHU-
POBaHHYI0 NPaBOCTOPOHHIOI HEGPIKTOMUIO, TaK KaK NPOCTas nepeBa3Ka NOYeYHO BeHbl
cynTaetca HebesonacHon. OTHOCMTENIbHO KOPOTKasA AJIviHa NPaBoO NOYeYHON BEHbI U OT-
CYTCTBMe Konnatepasein no CpaBHEHWIO C 1IEBO NOYEYHON BEHOM 3HAYNTENbHO YBENNYU-
BalOT PNCK BO3HNKHOBEHWA BEHO3HOIO 3aCTOA KPOBU B MOYKE W, ClnefoBaTeNbHO, yBenu-
UMBAIOT PUCK PA3BUTKA NMOYEYHOWN HE[OCTaTOUYHOCTU. HeKoTopble aBTOPbl peKOMeHAYIT
MO BO3MOXKHOCTM MPOU3BECTN NPOTE3NPOBAHME HUXKHEN NOON BEHbI C UCMOIb30BaHNEM
CMHTETUYECKOro COCYAMCTOro NpoTesa, a JIeBYIO MOYEUHYI0 BEHY PEUMMIAHTUPOBATbL B
npotes [15].

BoBneueHune B onyxoneBbll NPOLECC PEHANIbHOIO U PETPONeYeHOYHOro CerMeHTOB
HIB, kKak npaBuno, TpebyeT BbIMONHEHWA HEMPOCTON COCYANCTON PEKOHCTPYKLUUNU. MHO-
rve nccnefoBaTeny CYUTAIOT, YTO HeOHXOAMMO MONbITaTbCA NPOBECTY PafrKalbHYLO one-
paLuio C OAHOMOMEHTHOWN PEKOHCTPYKUMEN HUMHEN MONON 1 NOYeYHbIX BeH. Takon Noa-
XOA B PEKOHCTPYKTUBHOWN XMPYPrum ABNAETCA HaAeXHbIM METOAOM W NpeaycmaTpuBaeT
COXpaHeHme KaBaslbHOMo 1 peHanibHOro BEHO3HOro oTTokKa [16, 17].

B cTtaTbe npepcTaBnieH KNMHMYECKMI CNyYal YCMELWHOro XMpyprnyeckoro neveHums
NauMeHTKN C NePBUYHON NENOMNOCAPKOMOI HUXKHEN MOSON BEHbI, KOTOPasA UCXoguna n3
CTEHKM HUXXHEeW Nonon BeHbl Bo || cermeHTe 1 npopacTana B AUCTaNbHYIO YacTb NPaBow
noyeyHou BeHbl. bbina BbinoNHeHa KOMOMHUPOBaHHaA pe3eKLUA 310KaYeCTBEHHOM ony-
Xonun eguHbiM 6nokom ¢ HIMB, npaBoli NoYeyHoO BEHOW, 51-CerMEHTOM MeyeHn 1 CNIoXKHaA
CcocyamncTan PeKOHCTPYKLUMA HUXKHEN NOSIOM 1 NpaBoOr MOYeYHON BeH. B KauecTBe cocy-
ANCTOro TpaHCMNaHTaTa Af1IA MarncTpanbHbIX BEH NPUMEHANN BUONOMMYECKUIA NPOTE3,
N3roTOBMEHHBIN N3 KceHonepukapga. M36paHHbI BapraHT cOCyANCTON PEKOHCTPYKLMK
MO3BOMNN COXPaHUTb NPaBYI MOYKY M OHKONOrMYeCcKyo 6e30MacHOCTb XMPYypruyeckoro
BMellaTenbCcTBa. [na MUHUMMU3ALMN MECTHOrO peLnanBa ONyxXonu yaaneHue 3siokave-
CTBEHHOIO HOBOOOPA30BaHUA BbINOJIHAIOCH C 06sA3aTeNIbHbIM COONIOAEHNEM afieKBATHbIX
rpaHuy pesekumm. Mopdonormnyeckoe nccnefosaHve NoaTeepaAnIo OTCyTCTBUE OMyXO-
NeBbIX KNETOK Mo Kpato pe3ekunn BeH u neyenu (RO).

OfHUM 13 Hanbosee BaXKHbIX GaKTOPOB, KOTOPLIN BANAET Ha BblKMBAEMOCTb MaLu-
eHTOoB C nenomuocapkomon HIB, ABnAeTcA BbiINONHEHME afeKBaTHOW XMPYPruyeckom
pe3sekuuun. MNpexae Bcero oHa NogpasymeBaeT NONHOEe yaaNeHne 310KavyeCTBEHHOW ony-
XOMNN eanHBbIM 6JT0KOM C NOPaXKEHHOW YaCTbo HUXKHE MO0 BEHbI, NPefoTBpaLLas peun-
OVB N COXPaHEeHMe BEHO3HOMo KPOBOTOKA MO HUXKHEN MOJION U MOYeYHbIM BEHaM.
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MprmeHeHne 61ONOrNYECKOro COCYANCTOrO NPOTe3a B PEKOHCTPYKTUBHOW XUPYPIUM HUXKHEN
NoJsIoN 1 NPaBOW NOYEYHOWN BEH NPU NOPAXKEHNW NX NEPBUYHON COCYANCTON NENOMNOCAPKOMON

MNpoBeneHHble NccnefoBaHNA B 3TOM HanpaB/ieHUW EMOHCTPUPYIOT lydLlumne pesyrnb-
TaTbl. Tak, MenaHa BblXX1BAaeMOCTMN Y NaLNEHTOB C NMOSTHOCTbIO pe3eLpPOBaHHbIMU OMy-
XONAMU BblILLE, YEM Y MALMEHTOB C HEMONMHOW pe3ekuren. Y 60nblINHCTBA U3 HUX Pa3Bu-
BalOTCA MeTacTasbl, @ MPOrHO3 ANA XKU3HW Y NaLMEeHTOB C HeonepabenbHbIMU ONYyXONAMU
HebnaronpuATHbIN. Hanbonee yacTbiM1 MeCcTamMy MeTacTa3MPOBAHNA ABMAIOTCA MeYeHb,
nerkue [18].

B 3AK/TKOYEHUE

PeseKkumaA HMXHEN Moo BeHbl e4VHbIM 6TOKOM NPU NOPaXKeHUN ee NENOMUOCAPKO-
MOW C OAHOMOMEHTHOW COCYANCTON PEKOHCTPYKLMEN MOXET ObiTb 6e30nacHon Jaxe B
c/lyyae BbINOJIHEHMA 060CHOBaHHON O6LINPHON PeKOHCTPYKLUMN. [IpoTe3npoBaHne HX-
Hel Monow M NoYeYHbIX BeH BUONOrMYecKM COCyaNCTbIM TPaHCMIaHTaTOM No3BonsAeT
n36eXKaTb BEHO3HbIX OC/TOXKHEHWIA CO CTOPOHDI HMXXHEN NOSIOBUHbI Tefa 1 NoYeK 1, Bepo-
ATHO, CNOCOOCTBYET NOBbILIEHWNIO BbIPKUBAEMOCTY 1 KauecTBa »KU3HM.
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Pesiome

BeepeHue. OHKoNornyeckme 3a6oneBaHUA 1 X neYyeHne HepeaKo NPUBOAAT K MOBPEX-
[EHWNI0 POroBULbl: BOCMAIEHNIO, [EHEPBALIN C UCXOAO0M B GUOPO3, HAPYLLEHUNIO GYHKLUN
rnasHow nosepxHocTu. Mpu oTcyTCTBUYN 3PPEKTUBHOIO NNIeueHnA BNOCNeACTBMM Pa3BmBa-
eTca guctpodusa, BNNOTb A0 A3B 1 NepdopaLiii porosuLbl.

Llenb. dxkcnepumeHTanbHoe 060CHOBaHKEe MeTOAa JIeUeHWsA MNa3HoN MOBEPXHOCTN Y OH-
KOJIOrMYeCKrX NaUMeHToB C NPUMEHEHEM aKTBaTOPOB pereHepaLmm.

Matepuanbl n meTogbl. B KauecTBe akTMBaTOPOB pereHepaLnn Ans n3yyeHus BbibpaHbl
1% HM3KOMONEKYNAPHbIA HaTpua rnanypoHat (1% HM-Nal') n nna3ma, oboralueHHas pac-
TBOpUMbIMK pakTopamu TpombouunTos (MOPDT). Bocnpon3sseneH s3KCNepUMEHT C Kyfb-
TUBUPOBaHNEM Me3eHXMMaJlbHbIX CTPOManbHbIX KneTok (MCK). KynbtnBupoBaHne MCK
NpPoBOAMIIOCH Ha CTaHAAPTHON cpefie 6e3 akTMBAaTOPOB pereHepaLumn, Ha cpefie ¢ fobas-
neHvem 1% HM-Nal v Ha cpege ¢ pobasneHvem NMOPOT.

Pesynbratbl. Ha 3-1 AeHb KynbTMBMPOBaHWA BbiABAeH Havny4ywnn poct MCK Ha cpefie
¢ po6asneHuem NOPODT, ogHako BM3yanusnpoBsanacb nponvdbepaTnBHaa akTUBHOCTb
KNEeTOK, UTO MOXET OrpaHnYMBaThb NMPUMEHeHWe flaHHOro Npenapara y Nau“eHToB, ume-
IOLLMX HA MOMEHT NleYyeHmnA onyxoseBbl NpoLecc B opraHu3sme. Ha cpepe ¢ 1% HM-Nal
poct MCK 6bin 3amegneH No cpaBHeHuo co cpegol ¢ NMOPDT, ogHako Ha 06eunx cpe-
[ax 3HauMTeIbHO NpeBbIWan pe3ynbTaTbl UCC/IeAOBaHNA CO CTAaHAAPTHOWM NUTaTENbHOWN
cpegon.
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Abstract

Introduction. Oncology diseases and their treatment often lead to corneal damage:
inflammation, denervation, fibrosis and functional impairment of the ocular surface
tissue. Subsequently, complicated dystrophy, including corneal ulcers and perforations,
often develops.

Purpose. Experimental justification for the method of treatment of the ocular surface in
cancer patients using regeneration activators.

Materials and methods. 1% low-molecular-weight sodium hyaluronate (1% LM-NaH)
and plasma enriched with soluble platelet factors (PRP) were selected as regeneration
activators. An experiment was conducted with the cultivation of mesenchymal stromal
cells (MSCs). The MSCs were cultured in a standard medium without regeneration
activators, in a medium with the addition of 1% LM-NaH, and in a medium with the
addition of PRP.

Results and discussion. On the 3rd day of cultivation, the best growth of MSCs was
observed in the medium with the addition of PRP, but the proliferative activity of the cells
was visualized, which may limit the use of this drug in patients with a tumor process in
the body at the time of treatment. In the medium with 1% LM-NaH, the growth of MSCs
was slower compared to the medium with PRP, but it was significantly higher than in the
standard medium.
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Conclusion. Hyaluronic acid is a vital component of a healthy cellular microenvironment,
ensuring vital functions without increasing proliferation, making it ideal for corneal
treatment to restore the ocular surface of cancer patients without fear of disease
progression.

Keywords: regeneration activators, plasma enriched with soluble factors platelet, sodium
hyaluronate, keratopathy, oncology

B BBEJAEHWE

3popoBas porosuLa npeacTaBnseT cobon Npo3pauHyto chepuyHyio aBacKkynapHyo
YacTb rnasHol NoBepPxXHOCTH, obnajatoLLyto HanbosbLIen NPenoMAAIOLLEN CUION cpeau
BCEX ONTUMYECKUX CTPYKTYp opraHa 3peHus. Hepefiko cyxocTb rnas, cfesoTteyeHue, cee-
TO60A3Hb ABNAIOTCA CUMMTOMAaMM XPOHNYECKUX ANCTPOPUUECKMX 3ab0NeBaHUN POroBu-
ubl (XA3P), uTOo NPMBOAUT K 3HAUUTENBHOMY CHUXKEHUIO OCTPOTbI 3peHuns, MHGMLMpPOBa-
HUIO, NOABNEHMIO BaCKyNAPU30BaHHbIX 6enbM, A3B, nepdopaumin. K oCHOBHbIM Nprun-
Ham X3P oTHoCATCA BoCnanuTenbHble 3aboneBaHnA NnepeHero oTpeska rnasa, oXxoru
pOroBuLbl, NOCNEACTBUA XUPYPIrUYeCKNX BMellaTenbcTs, bnedaputbl, ayTOMMMYHHble
3aboneBaHus [1].

OcobblIit UHTEpEC C TOUKM 3PEeHNA STUONOMMIN BOCMNANTENBHO-AUCTPOPUYECKIMX NOpa-
XeHWiA rnasa Bbi3blBAlOT OHKOMIOrMYecKre 3aboneBaHus, a Takxke NocneacTBmA UX nede-
HuA. MexaHn3mbl pa3sutna X3P y oHKonornyeckux naymMeHToB BeCbMa pa3HoO6pasHbl.
HekoTopble onyxonu, Takme Kak KapLUUHOMbI CNEe3HbIX Kene3 1 UX NPOTOKOB, ABNAITCA
MopdodyHKLMOHaNbHbIM Cy6CTpaToOM ANA pa3BuTUA Takol Gopmbl AaucTpodun, Kak 60-
nesHb cyxoro rnasa (bCr). Mpw nporpeccupoBaHNN 1 MHBA3UKN TaKoW OMYXONN BHYTPb
CJ1e3HOro NPOTOKa BO3HMKAET Cepbe3HOe OCJIOKHEHMWE B BULE YaCTUUYHON 6O NOnHOM
ero ob6Typaunn 1 3aTpyaHEHNA OTTOKA CNE3HOM XULKOCTY, UTO TaKXKe MOXET NPUBECTU K
anctpodum poroeoi 06o50uKK [2].

HeraTvBHble nocnencTBuA AnaA rnas3Hom NoBepPXHOCTU MOTYT ObITb CBA3aHbI HE TONBbKO
C HannumeM OmnyxoJiv B OpraH1M3mMe YenioBeka, HO 1 B 6onblUeli CTeNEHM C leYeHneM faH-
Horo 3a6oneBaHuA. OCHOBHbIMY HanpaBNeHNAMY JIeYeHMA OHKONATONOrMM B HacTosLLee
BpemA ABNAITCA XMPYyprmyeckne BMeLWaTeNbCTBa, JIeKapCTBEHHanA NPOTMBOOMNYyXoneBas
Tepanus, a Takxe nyyesas Tepanus. Kaxablil U3 nepeynciieHHbIX METO0B MOXKET CTaTb
NycKkoBbIM GaKTOPOM A/ MHOFOCTYMNeHYaTon Lenu HapyLleHna obMeHHbIX NpoLeccoB
poroBuLbl, B 60MNbLINHCTBE CJlyYyaeB NPUBOAALLMX K CTOMKOMY BOCNaNeHWIo rnasHom no-
BEPXHOCTW C HeobpaTMMbIM ncxofoM B X3P nubo K 0CNoXXHEHHOMY TEUEHMIO BbIABEH-
Hou paHee bCT.

Haunbonee nsyyeHbl 1 MHOroobpasHbl MexaHu3Mbl pa3BuTra X3P y oHkonornyecknx
NnaumeHTOB B MCXofe NleKapCTBEHHOW MpoTrBoonyxoneson Tepanuun. Cpean npenapa-
TOB GroTepanuy HanbosbLLY Yrpo3y AfA rMa3HoWM NOBEPXHOCTM CO3JatoT MHIMOUTOpPbI
peuenTopoB anuaepmManbHoro ¢aktopa pocta (EGFR). [JaHHble OCNOXKHEHWA CBA3aHbI C
sKcnpeccuen 6onbluoro konuyectsa EGFR Ha 340poBoii rnasHom NOBEPXHOCTU U B OKpPY-
Xatwmx rnas TkaHax. MHrmbrnposaHue skcnpeccumn EGFR, cooTBeTcTBEHHO, Bbi3blBaeT
paspyleHune anuTenusa porosuubl. CHMXeHWe co3peBaHWA SNUTENNOLMTOB POroBoOWn
0060/104KM BO BpeMsA neveHns nHrmbutopamm EGFR npusoaut K notepe snmtenmanbHom
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pereHepauuu, n3-3a Yero porosmLa CTaHOBUTCA HEYCTOMUMBOW Aake K MPUBbIYHbIM pa3-
OpaxnTenam, pearmpys MOSTHUEHOCHBIM Pa3BUTMEM CTOMKOrO BOCMaseHUA — OCHOBbI
ana passutua XA3P [3]. MHrmbmnposaHue skcnpeccun EGFR Takxe HapyluaeT LMKn pocTa
BOJIOCAHbIX GONAVKYNOB U NPUBOAUT K TPUXOMEraNUu 1 Tprxmasy, ABNAWUMCA [0MNOoN-
HUTENbHbIM GAKTOPOM NOBPEXAEHUA rMa3HOM noBepxHocTu. MNMoaasneHne EGFR Takxke
OKa3blBaeT HeraTuBHoe BAMAHME Ha GyHKUMIO MeNOOMUMEBDIX Xenes, MHrMbupys npouec-
Cbl UX aNOKPUHK3aLMUK, YTO MPUBOAUT K YCKOPEHUIO NCNAPEHUA CIIE3HON NNIEHKN 1, Kak
cnencteue, passutuio bCT [4].

HekoTopble Guonorvyeckue u LMTOCTaTUUYECKME MPOTMBOOMYXONEBblE Mpenapartbl
MOTYT TaKXKe OC/IOXKHATb TeueHue yxe nmetowenca bCI BnnoTb go A3B 1 nepdopaunii
porosuubl [5]. MHOrne xummnoTepaneBTUYeCcKMe npenapatbl, Takne Kak OKCanumnnaTuH,
unknodocdaH, umtapabuH, JoLeTakcen, NPUBOAAT K Pa3BUTUIO BOCMANMUTENbHbIX 3a60-
neBaHuin: 6nepapOKOHBIOHKTMBITA, KOHBIOHKTMBKTA, KepaTuTa. C TeueHWeM BpemeHw
JaHHble 3aboneBaHNA MOryT Bbi3blBaTb HapyLleHWe HOPManbHOWM pereHepaLm rnasHom
noBepxHOCTU. HekoTopble Npenapatbl AaHHOW rpynnbl BeayT Hanpamyio K bCT (meToTpek-
carT, 5-pTopypaunn, ropmoHanbHasa Tepanua aHacTpo3onom) [6].

Pagunonornyeckne metofbl neYeHUs B OHKOOMM aCCOLMMPOBaHbI C TaKUM BUAOM NO-
paeHWsA rna3Hom NOBepPXHOCTH, Kak nocTnyyeBas kepatonatus (MJ1KMM), npoasnatowanca
B oCcTpoli GopMe TOUEUHbIM KepaTUTOM, OTEKOM 1 pybLeBaHemM CTPOMbI porosuLbl. [JaH-
Hasa dopma MJIKIM KynupyeTca MHCTUANALMAMM NPOTUBOBOCMNANNTENbHbBIX JIEKapCTBEH-
HbIX MPenapaToB, a TaKXe cneso3ameHuTenen. XpoHndeckaa ¢opma MK go cux nop
CUMTaeTCA TAXKENbIM Hen3NeunmbiM 3aboneBaHrem rnasHom noBepxHocTu. bbiio otme-
UeHo, UTO Mocse BO3AENCTBUA PaguaLmMn Ha CIe3HYH0 Xene3y CyMMapHOI 40301 CBbllle
40 lp (npwn pa3oBon fo3e obnyyeHus 1,8-2,0 Ip) ructonatonorusa opraHa Hepegko no-
Ka3blBaeT oOLWMpHOe cepo3HOe auMHapHOe NOBPEXaeHNe, YMeHbLIEHe pa3mepa U Ko-
NMYecTBa CEPO3HbIX aLUHYCOB. ITO NPUBOANT K aTpodunmn Cne3Hom xenesbl, a Takxe K ee
HeKkpo3y [7-9]. OgHako umetotca AaHHble o pa3sutum MNJIKIM gaxke npun sKpaHMpoBaHUN
C/1Ie3HON Xene3bl BO Bpemsa 06/lyueHnA onyxonei ronoBbl U Wen, YTo CBUAETENbCTBYeT
0 HaNNYMN MHOXKeCTBa MeXaHN3MOB PafMOJIOrMUYecKoro NoBpPeXKAeHUsA rnasHol NoBepx-
HocTU. B 2018 . 661110 BbIACHEHO, YTO NPY 06TyYEHUIN POrOBULIbI CYMMapHOW 10301 Bbille
45 p HabnopaeTca ee AeHepBaUA, a TakKe 3HAUMTENbHbBIA NPUTOK UMMYHHbIX KNETOK,
aKTUBALMA 1 CO3pEBaHME aHTUTEHMNPE3EHTUPYIOLMX KNETOK, UTO B TeUeHMe HECKONbKMX
MecALEeB MPUBOAUT K CTOMKOMY, TAXKENO KynmpyeMomy BocnasneHuto, ¢pnbposy cTpombl
poroBuLbl U pa3BuTHIo Ha 3Tom ¢poHe MJTKM [10].

JlyueBas TepanuA Takxe B HacToslee Bpemsa npuobpena ocoby akTyanbHOCTb B
NeYeHUn MenaHoMbl KOHBIOHKTMBBI U IMMba C NPpUMeHeHNeM parion30TomNHbIX odTanb-
MOannanKaTopos. Mpu NpMMeHeH faHHOro MeTOAA JieueHrsA OHKoMornyeckux sabone-
BaHMWI opraHa 3peHna MexaH13M NoBpeXAeHWA rMa3HoN NOBEPXHOCTU CBA3aH C YMEHb-
LWeHnemM KonmyectBa 60KanoBUAHbIX KNETOK, YMEPEHHbIM WU CUIbHBIM PaccioeHnem
KOHBIOHKTMBaNIbHOIO 3NUTENUA 1 CTPOManbHbIM Grnbpo3om porosuub [11].

Ocobblll NHTEpeC TakKe NpefcTaBAAeT SKCNO3NLNOHHaA KepaTonaTus, BbI3BaHHasA
narodranbmMoMm, KOTOPbI ABNAETCA CnefCcTBUEM HEBPUHOMbI C/IyXOBOFO HepBa U ee
neyeHus.

BblwenepeuncneHHble NPUUYNHBI NOCPELCTBOM MHOXECTBa NaToreHeTUYeCcKmMx Mexa-
HM3MOB yrHeTalT co3peBaHne MCK, uTo NprMBOAUT K HapyLUEHWIO pereHepaTUBHOM Cno-
COOHOCTM POroBuLpbl 1, Kak CnefiCcTBUE, K CTOMKOMY BOCNasneHuto, pybLeBaHnio CTPOMb,
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NnoABJIEHNIO BaCcKYNAPM30BaHHbIX 6enbM. Bcnecteue cepbesHon anctpoduv porosuupl
XVpypryuyeckoe fneyveHune BbillenepeurcieHHbIX OCIOXHEHN TpaBMaTUUYHO Ha GpoHe 3a-
MeAJIeHNA ee pereHepaTVBHOM CMOCOBHOCTY, @ UHCTUANALMMN YBAAXKHAIOLMX [1a3HYH0 MO-
BEPXHOCTb Kanesb B 6OMbLUMHCTBE C/lyYaeB Mano3pPeKTrBHbI.

C yueToM MHOrorpaHHOCTN MeXaHU3MOB NMaToreHe3a, TAXKECTN KIIMHUYECKOro TeYeHns
OHKOJTIOrMYEeCK/X BOCManuUTenbHO-ANCTPOGUUYECKNX NOPAKEHWUI TNMa3HON NOBEPXHOCTM 1
BoBneyeHun B natoreHe3 MCK oco6eHHO aKTyaslbHbIM CTaHOBUTCA BOMPOC O NpuYMeHe-
HUW aKTMBATOPOB pereHepaLnn Ana eyeHnsa JaHHbIX COCTOAHUN.

B KauecTBe aKTMBATOPOB pereHepaLun rnasHoOW NMOBEPXHOCTU BbICOKY 3bdeKTrB-
HOCTb AemoHcTpupytoT 1% HM-Narl, MOPOT. Hamu B HacTosALlee BpeMA NOsTyYeHbl MMY-
HOMMCTOXMMMYECKIME floKa3aTeNbCTBa CBA3N U3MeHeHnn npu X3P pa3nnyHon stnonornm
C BblPa>KeHHOW 3NUTeNNanbHON SKCNpeccren rMmnKonpoTerHa KnetouHon agresun CD44,
CTpoManbHoW 3Kkcnpeccnen dpepmeHta MMP9, paspywatowiero 6enkm BHEKSIETOYHOrO
MaTpUKca, U unTokmHa TGF-31, perynupytowero KneTouHbllii pocT, GopmMrnpoBaHNe Mex-
KNeTOYHOro MaTpMKCa N UMMYHHbIE peaKLnK, a TakKe CO CHXKEeHNEM NHAEKCa MHTEHCUB-
HOCTU 3Kcnpeccnn dpakTopa pocTa TJPT B anUTENNN N CHUXKEHMEM SKCMPECCUN BHEKSIE-
TOYHOrO MaTPUKCHOro 6efka noMrKaHa B cTpome. lMNpumereHne 1% HM-Nal n NMOPOT
CNocobCTBYET BOCCTAHOB/IEHNIO HOPMAsIbHOrO COCTOAHUSA SMUTENNA POrOBULbl 3a CYeT
CHUXKeHus skcnpeccun MMP9 1 TGF-B1 1o HOpMasbHbIX 3HAYEHWUI, @ TaKXKe CHUXKEHUSA
snuTennanbHom akcnpeccum CD44, Bo3pacTaHuA sKkCcnpeccum noMmmkaHa [11].

B LIEJSTb NCCNEOQOBAHKA
JKcnepuMeHTanbHoe 060CHOBaHME METOAA JIEYEHUS T1Aa3HOW MOBEPXHOCTMN Y OHKO-
NOMNYECKKX MALMEHTOB C NPYIMEHEHNEM aKTVBATOPOB PereHepaLmun.

B MATEPWAJIbl U METO/bI

B nepBow yacTn nuccnepgosaHua gns oueHkn BvAaHnAa 1% HM-Nal' n MOPOT Ha MCK no
pa3paboTaHHOW paHee Moaenu Obil BOCMPOU3BEAEH KIIETOUHBIN dKcnepumeHT [12, 13].
Ona atoro 6binn KynsTBUpoBaHbl MCK Ha cpepe ¢ 1% HM-Nal (koHueHTpaLuus B cpene
coctaBuna 0,05%), Ha cpepe ¢ nobaeneHnem NMOPOT (0,05% B NUTaTeNIbHOW Cpefe), a Tak-
e Ha cTaHfapTHol cpefe 6e3 pobasneHus 1% HM-Nal n MOP®T. OueHka pe3ynbraToB
NpoBOAMIaCh MO KOIMYECTBY KyNbTUBMPOBAHHbIX KNETOK 1 UX Mopdonornu.

B PE3YJIbTATbI 1 OBCYXXOAEHNE

Ha 3- geHb nepBoro s1ana nccyieioBaHnA 6bis BbisIBNEH Haubonee akTUBHbBIN POCT Ha
cpegne c nobasneHnem NMOPDT. Ha cpepe ¢ 1% HM-Nal poct MCK 6bi1 MeafieHHee, 0AHAKO
POCT Ha 06eunx cpepax 3HauUTeNbHO npesbiwan poct MCK Ha cTaHAapTHOWM cpefe (Konu-
yecTBO KNeTok Ha cpege ¢ [TOPOT coctaBuno 141+4,24, Ha cpege ¢ HM-Nal — 120,75+4,50,
a Ha cpepe 6e3 HM-Nal - 110,75+4,50). Mo mopdonoruyeckum ceoricteam MCK Take Ha-
6noganucb otnnuma. Knetkuy, KynbTMBMpPOBaHHbIE B MPUCYTCTBUN aKTBaTOPOB pereHe-
pauuu, nprobpeTanu 6onee yanMHeHHbIE 1 YTONLLEHHblE NCEBAOMOANUN, YTO CBUAETESb-
CTBOBaJIO 06 VX aKTUBHOM POCTE.

BakHeMWnM OTANYMeM CTano BbIIBEHHOE B XOfe 3KCMepUMeHTa Hanuuve nponu-
bepaTnBHOM aKTUBHOCTM KNETOK, KYNbTUBMPOBAHHbIX Ha cpefe ¢ fobasneHviem MOPOT.
DaHHbIN daKT MOXeT cTaTb orpaHuyeHuem npumeHeHus NMOPOT ans neyeHus Bocna-
NUTENbHBIX N AUCTPOOUYECKMX MOPAXKEeHWIA POroBULIbl Y OHKONOMMUYECKMX MaLMEHTOB,
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Puc. 1. Poct MCK B 3KcnepumenTe: A - npy OTCyTCTBUMN aKTUBaTOPOB pereHepauum; B - npu Hannuun
B nuTatenbHol cpeae HM-Nar; C - npn Hanuunm B nutatenbHoii cpepe MOPDT, o6bekTuB X100

Fig. 1. Growth of MSCs in the experiment: A - in the absence of regeneration activators;

B - in the presence of LM-NaH in the nutrient medium; C - in the presence of PRP in the nutrient
medium, objective x100

Jaxe HecMOTpA Ha 6onbliyto 3GpdeKTUBHOCTb OTHOCUTENBHO pocTa MCK B npucyTcTBum
HM-Narl (puc. 1).

Taknum o6pa3om, SKCNepUMEHT npogeMoHCcTpupoBan cnocobHocte HM-Nal' nogaep-
XMBaTb oNTMMasnibHoe MUKPOOKpyxeHne MCK 1 nx usHefieatenbHOCTb 6€3 akTnBauum
nponudepaunmn, 4to AesaeT ero oNTUMasbHbIM CPeACTBOM AN HOpManu3aumum pereHe-
paunu rnasHom NOBEPXHOCTN.

Pe3ynbTaTbl faHHOrO 3KCNepuMeHTa ABNATCA GyHAaMEHTaNbHOM OCHOBOW A Haua-
na KNMHUYEeCKUX nccnefoBaHnin B 0bnact peabunutaLmm poroBuLibl Y OHKONOMMYeCKUx
nauuneHToB. B HacToALlee Bpema rpynny nccnegoBaHnNA COCTaBAAIOT NaUUEHTbl C KepaTo-
naTuen, BO3HUKLUEN B UCXOAE IeKapCTBEHHOTO, NIyYeBOro IN60 XMPYPrnYeckoro neyeHus
OHKONornyeckrx 3abonesaHuii. Hanbonee nokasatesibHble pe3ynbTaTbl U Hanbosbliee
urcno HabnAEeHU OTpaXKeHbl B rpynne nayneHToB 13 rpynnsl ¢ MIIKIM.

JlyueBoe nopaxeHue rnasHom NOBepPXHOCTU ABNAETCA Cepbe3HON Yrpo30 AnA opraHa
3peHus. MaureHTbl JaHHON FPYMMbl UCNbITLIBAIOT 60NN, XXKeHue, UyBCTBO NecKa B rnasax,
3HauNTeNIbHOE CHMKEHMe OCTPOThI 3peHus. Jltoan, ctpagatowme MNJIKIM, Hepenko oTmeya-
IOT, UTO KaueCTBO UX XKMN3HW HEYKIIOHHO yXyALlaeTcA B CBA3M C NOABNEHNEM Nporpeccupy-
loLen neneHbl, TyMaHa B rnasax. [aumeHTbl He MOryT BbINOSIHATb paHee NocuibHble AnA
HUX 3aflauy, BECTW NPUBbIYHbIN 06Pa3 XKM3HK, a B TAXKENbIX CJyyasx fa)ke He CrocobHbI K
NONHOLIEHHOMY CaMOOOBCYXNBaHUIO.

KnuHunueckun npumep - naumeHTKa K. (59 net) c BbIABNEHHOM rof Ha3ag KapuuHoOMom
MelbommeBoOI »ene3bl MpaBoro rnasa. lMposefeH Kypc BHYTPUTKaHEBOW NiyyeBol Tepa-
nun C CyMMapHo o301 o6nyyeHuns Ha onyxosb 70 [p. [laHHaA Tepanus Bbi3Bana perpecc
OHKOJIOrMYecKoro npoLiecca, OfHaKko Ha GpoHe YCMeLIHOro ieYeHnsa OCHOBHOMO 3aboneBa-
HWUA JaHHbIA MeTof NPYBEN K rybutenbHbiM ANA ra3HoM NOBEpXHOCTY NOCNeACTBUAM —
MJIKMN. HecmoTpa Ha NpoBOAMMYIO B TeUeHWe Nosyrofa cieso3ameLlaoLlyto, NpoTmuBo-
BOCNanUTENbHYIO 1 penapaTBHYIO Tepanuio COrnacHo KNMHNYeCKomy npoTtokony Pecny-
6nukm benapych «[InarHoCTVKa U fieyeHre NaumeHToB (B3pocsioe HaceneHre) ¢ 6onesHs-
MU rnasa 1 ero NpyMAaToOYHOro annapara» (yTBep»KAeH noctaHoBneHvem MunHmncTepcTaa
3apaBooxpaHeHusa Pecnybnuku benapycb ot 05.09.2022 N2 91) cocToAHMEe NaLUeHTKN CTa-
HOBWJIOCb 3aMeTHO Xy»e. [pu nocTynneHun npegbAsnAna »*anobbl Ha olyLeHne necka
B MPaBOM rfa3y, CyXxoCTb, NefieHy nepep npasbiM rna3om; npoba LWupmepa coctasnsana
10 mMm. O6beKTBHO Habnoganycb NOMyTHEHWE POrOBULbI MPABOro rNasa, OTek SNuTenua
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Puc. 2. CocTosiHMe rna3Hoii NoBepXHOCTU NaymeHTKn K.: A - A0 Hauana Kypca CyGKOHBIOHKTUBaJIbHbIX
uHbvekunin HM-Nal: nomyTHeHmne, oTeK, ToueyHble U INHENHbIe MOMYTHEHUA pOrosuLbl NPaBoro rnasa;
B - nocne 3 cyGKOHBIOHKTUBaNbHbIX MHbeKuuii 1% HM-Nal: 3q0poBbIi 6neck, oTcyTCcTBUE OTeKa

1 TOYEYHbIX NOMYTHEHWIA, yMEeHbLlUEeHNe INHEINHOro MOMYTHEHNA POroBULibl NpaBoro rnasa

Fig. 2. Condition of the ocular surface of patient K.: A - before the course of subconjunctival injections
of LM-NaH: clouding, edema, point and linear opacities of the cornea of the right eye; B - after three
subconjunctival injections of 1% LM-NaH: healthy shine, no edema and point opacities, reduction

of linear opacity of the cornea of the right eye

W SHOOTENNA, TOYEYHbIE U NIHEHbIE oYaru rnbenu snuTenranbHbIX KneTok. Bcnepctene
BbIpaXKeHHOCTM NaTOIOrMyYeckoro npoLecca rnasHom NoBePXHOCTU N HedGHEKTUBHOCTU
NPOBOAVMOW Tepanun 6bI10 NPUHATO PeLleHre O Ha3HAYeHWN B AOMOJIHEHME K CyLle-
CTBYIOLLEMY NeYEHMIO Kypca CYyOKOHBIOHKTUBaNbHBIX MHbeKuni 1% HM-Nal no 0,5 mn 3a
pa3 ¢ uHtepsanom B 1 Hegento. [locne 1-i MHbEKLUN COCTOAHNE POroBULIbI YYYLLINAOCH —
oTeKka He HabnoAaNOCh, KONIMYECTBO TOYEUHbIX 0YaroB ANCTPOGUN 3HAUNTENBHO YMEHb-
Wwrnocb. MNocne BbINONHEHNUA 3 MHbEKLMIA NOABUCA 300POBbIN 6NeCK POroBULibl, TOUEY-
Hble AedeKTbl 3aKpbUIMCb, OCTaNCA efMHUYHbBIN JIMHENHbIN ovar gucTpodun, niowaab
KOTOPOro 3HaUUTENIbHO YMEHbLIMNACh, YBEIMUMIIOCH TakXKe 3HauyeHne npobbl Wnpmepa
Ha 4,0 mm. MNaureHTKa OTMeYaeT NONOXNUTENbHYIO ANHAMUKY Y MOJTHOE OTCYTCTBUE »Kanob
Ha AncKoMopT B MOpaKeHHOM rnasy. B HacTosALee Bpema OHa NPofoIKaeT neyeHune co-
rACHO BbIGPAHHOW TaKTUKe (puC. 2).

B BbIBO/Jbl

1. XpOHUYECKMM JUCTPOPUYECKUM NOPaKEHNAM POroBULIbl Ha pOHe OHKONOrMYeCKIX 3a-
6051eBaHN N METOOB VX SIeYeHNsA CBONCTBEHHbI MHOFOTPAHHHOCTb NaToreHe3a 1 0co-
6aA TAXKECTb NIeYeHMsA, NPUCYLLasA CTONKOMY ANUTENbHOMY BOocnaneHunto n Gubposmpo-
BaHWI0. OTO NPUBOAMUT K NMPUHLMMMANbHOW BaXXHOCTU U3yUYeHWUA HOBbIX ManoOVHBa3MB-
HbIX NOAXOLOB K peabunmtaumm rmasHol NOBEPXHOCTU y JaHHOW Fpynibl NaLMeHTOB.

2. nanypoHoBas KUCNOTa — KJloyeBad CUrHanbHaA MOJNIEKYna, 3anyckamolwan Kackaj
BHYTPUKNETOUYHbIX MPOLECCOB CUHTE3a BCEX KOMMOHEHTOB 3KCTPALENIIONAPHOro
MaTpukca. HopmanbHO GYHKLMOHUPYOLWMIA SKCTPALLENIONAPHbIA MaTPUKC ABNAETCA
rNaBHbIM YCIIOBMEM JIOKaNIbHOMO TKAHEBOFO MOMEOCTasa, UTo KpaiHe BaXXHO AfA TKa-
HW, He CMOCOBHON K CaMOCTOATENbHOW pereHepaLm nocne TyyeBon Tepanmu.
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3. 1% HM-Nal noTeHUManbHO ABAAETCA ONTUMaNbHBIM CPEACTBOM BblGOpa Npu leyeHnn
ONCTPOGUYECKOTO NOBPEXAEHVS POTOBMILbI, CBA3AHHOTO C OHKOJIOMMYeCKUM 3abone-
BaHVEM 1 NOCNEACTBUAMYU €ro fiedeHns, Tak Kak HopManusyeT pereHepauuio 6e3 ak-
TUBaLUK NPonrdepaTUBHbBIX MPOLIECCOB.
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Abstract

Introduction. The increase in the incidence of cancer in recent decades requires the
development of new drugs and methods of influencing tumor cells, as well as the
intensification of chemotherapy regimens. Despite the successes achieved in the
treatment of tumor diseases, the toxicity of treatment remains a serious problem. In the
modern global world, the number of types and types of exposure to carcinogenic
substances is increasing. This leads to an increase in the incidence of malignant tumors
among the population.

Materials and methods. The experiments were conducted on 201 white mongrel
female rats in vivarium conditions. Six-month-old rats participated in the experiments.
The experiments were conducted in compliance with ethical requirements for the
use of animals. The rats were divided into 5 groups (n=201): control group 1 (n=40);
Groups 2-5 (n=161) - experimental animals were exposed to the carcinogenic
agent 7,12-dimethylbenzanthracene in order to induce mammary gland cancer in
the experimental groups at the age of 6 months. The success rate was 68.9%, i.e.
111 rats developed mammary cancer after subcutaneous injection of the carcinogen
7,12-dimethylbenzanthracene into the mammary glands of 161 female rats at a dose
of 0.1 mg. Then we divided 111 outbred albino female rats with mammary cancer into
4 more groups.

Results. In a group of 6-month-old rats with mammary gland cancer, the introduction
of paclitaxel at a dose of 0.2 mg/kg and pomegranate seed oil in a volume of 0.7 ml
intragastrically through a metal gastric tube for 21 days, as well as thymalin at a dose of
0.01 mg per day intramuscularly for 7 days visually no differences were found between
the skin of rats in the 2nd group of the experiment, however, the organometric indicators
significantly positively changed compared to the values of the skin parameters of
experimental animals in groups 2, 3, 4.

Conclusion. During the experiment, it was noted that the use of biocorrection in patients
undergoing chemotherapy for breast cancer led to a decrease in the thickness of the
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epidermis (18.04%) compared to the control group, but an increase in the thickness of the
dermis (12.84%) and the number of immune cells (macrophages by 2 times, lymphocytes
by 5 times, mast cells by 37.83% and neutrophils by 53.9%).

Keywords: cancer, amino acid, carcinogen, DMBA, chemotherapy, use in sarcoma
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Pesiome

BBepeHume. PocT 3a6011€BaeMOCT/ OHKOIOrMYECKUMIY 3a60NeBaHNAMI B NOCNeAHME fe-
cATUNeTNA TPebyeT pa3paboTKM HOBbIX JIEKAPCTBEHHBIX NPENApPaToB 1 METOAOB BO3AeN-
CTBUSA Ha OMyXOneBble KINEeTKY, a TakKe UHTEHCUdUKaLMK CxeM XMMuoTepanuu. HecmoTps
Ha OJOCTUrHYTblEe YCNEXM B JIEYEHMUN OMyXOMeBbIX 3a60NIeBaHUN, TOKCUYHOCTb fleyeHus
OCTaeTca cepbe3Ho Npobnemoit. B coBpemMeHHOM rnobanbHOM MUpe yBENNYMBAETCA KO-
NIMYEeCTBO BMAOB U TUMOB BO3AENCTBUA KaHLIEPOreHHbIX BeLecTB. 3TO NPUBOAUT K POCTY
3a060/1€BaEMOCTU 3/I0KaYeCTBEHHbIMY HOBOOOPAa30BaHNAMN Cpean HaceneHus.
Matepuanbl n meToAbl. JKCNepuUMeHTbl NpoBefeHbl Ha 201 6enoll 6ecnopoaHon Kpbl-
ce-Camke B YCJIOBUAX BMBapuA. B akcneprmeHTax yyacTBOBanm LECTUMECAYHbIE KPbIChI.
JKCNepUMEHTbI TPOBOAMUIUCH C COBIOAEHNEM STUYECKMX TPeOOBaHNI K MCMONb30BaHUIO
XMBOTHbIX. KpbIcbl 66111 pa3geneHbl Ha 5 rpynn (n=201): KoHTponbHaA rpynna 1 (n=40);
rpynnbl 2-5 (n=161) — sKCNepuMeHTaNbHble >KNBOTHbIE NOABEPrannNcb BO3AeNCTBUIO KaH-
ueporeHa 7,12-gumMeTnnbeH3aHTpaLeHa C Lenblo MHAYKLUUM Paka MOMOYHOW Xenesbl y
NOAOMNbITHbIX B BO3pacTe 6 MecAueB. YCNelWwHOCTb cocTaBmna 68,9%, To ectb y 111 KpbicC
pa3BUCA pak MONIOYHON »Kene3bl Mocne NOAKOXKHOIo BBeAeHNA KaHLeporeHa 7,12-gnmve-
TUNOGEeH3aHTpaLEeHa B MOJoYHble Xenesbl 161 camkun B go3e 0,1 mr. [lanee 111 6ecnopopn-
HbIX H6eJIbIX KPbIC-CaMOK C pakoM MOJTIOYHOW »Kene3bl OblIv pa3fesieHbl elle Ha 4 rpynnbl.
PesynbraTtbl. B rpynne 6-mecAuHbIX KpbIC C pakoM MONOYHOW eflie3bl BBeAeHMe nakin-
Takcena B fo3e 0,2 Mr/Kr u Macia KocTouek rpaHaTta B o6beme 0,7 M1 BHYTPYXKENyAOUYHO
yepes MeTalIMYeCKNA XKeyQoYHbI 30HA B TeyeHne 21 OHA, a Takxke TManavHa B Jose
0,01 Mr B CyTKM BHYTPUMbILLEYHO B TeuyeHue 7 AHeln BMU3YyasibHO He BbIABUIIO Pas3inyum
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MeXAy COCTOAHNEM KOXKW KPbIC 2-11 FPYNMbl SKCMNepUMEHTa, O4HAaKO OpraHoMeTpuyecKme
nokKasatenu JOCTOBEPHO MONIOXKUTENTbHO N3MEHMIUCL NO CPAaBHEHMIO CO 3HAYEHVAMM Na-
pPaMeTpOB KOXM OMbITHbIX XUBOTHbIX 2, 3, 4-11 rpynn.

3aknioueHune. B xofe sKkcneprmeHTa 6bI10 OTMEUYEHO, YTO MPUMeEHeHMEe BoKoppeKLnn
Y KpbIC, NPOXOAALLMX XMMMOTEPANUIO MO NOBOAY Paka MOJSIOYHOW »ene3bl, NPUBOANNO K
YMEeHbLUEHMIo ToNWmMHbI anugepmmca (18,04%) no cpaBHEHWIO C KOHTPOJbHOW FPYNMOWn,
HO YBeNUYeHNIo TONLWMWHbI Aepmbl (12,84%) n KonuyecTBa MMMYHOKOMMETEHTHbIX KIeTOK
(makpodaros B 2 pa3a, NMMboUMUTOB B 5 pas, TyUHbIX KneTok Ha 37,83% u HenTpodunos
Ha 53,9%).

KnioueBble cnoBa: pak, aMMHOKMCIIOTA, KaHueporeH, IMBA, xumuoTepanus, npumeHe-
HVe Npu capkome

B INTRODUCTION

The increase in the incidence of cancer in recent decades requires the development
of new drugs and methods of influencing tumor cells, as well as the intensification of
chemotherapy regimens [1]. Despite the successes achieved in the treatment of tumor
diseases, the toxicity of treatment remains a serious problem. Skin lesions in cancer
patients can lead to a change or increase in the concentration of drugs, which increases
their toxicity, prolongs hospital stay and increases mortality [2].

Inthe modern global world, the number of types and types of exposure to carcinogenic
substances is increasing. This leads to an increase in the incidence of malignant tumors
among the population [3].

Information on the anatomical features of the skin of white rats can be obtained from
the works of many authors in experimental modeling of pathological skin conditions.
According to them, the skin of humans and these laboratory animals has more similarities
than differences [4, 5].

However, the literature does not contain sufficiently detailed information on the
unique structure of the skin of this species of animals. In any case, the morphological data
presented by the authors raise many questions that cannot be ignored when planning
studies aimed at identifying the clinical aspects of pathological processes occurring
in the corresponding areas of human skin. In other words, without this morphological
information, we cannot be sure of the validity of extrapolating the results of experimental
modeling to humans in our work [6, 7].

The epidermal layer of the skin performs a barrier function due to the protein-lipid layer
as a result of keratinocyte differentiation. This prevents the destruction of keratinocytes
under the influence of environmental factors, reduces water evaporation and ensures the
structural integrity of the skin [8, 9]. The stratum corneum reflects keratohyalin grains, and
melanin (skin pigment) absorbs a wide spectrum of visible light and also protects against
the harmful effects of ultraviolet rays [10].

Prevention of microorganism penetration into the body through the skin is achieved
by the disinfectant properties of the secretion of the sebaceous and sweat glands,
the antagonistic properties of the normal microflora of the skin, and the activity of
immunocytes in the epidermis and dermis [11, 12]. The receptor function of the skin is
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carried out by its extensive network of sensory receptors that provide the perception of
temperature and pain [13].

The thermoregulatory function of the skin maintains a balance between heat
production and heat transfer. Body temperature is maintained by radiation and
evaporation using cold and heat receptors, as well as by conduction and convection with
the participation of the circulatory system and sweat glands [14, 15].

The secretory function of the skin is performed by the sebaceous and sweat glands,
on the surface of the skin they form a water-fat mixture from a mixture of fat and sweat
that has active antibacterial, fungicidal and antiviral properties [16]. The excretory
function of the skin is directly related to the secretion of sebum and sweat, as well as the
transepidermal excretion of various toxic substances, metabolites, excess physiological
substances (hormones, carbohydrates, enzymes, etc.) and some drugs. The respiratory
function of the skin is carried out by the intake of oxygen into the body and the release of
carbon dioxide [17, 18].

B MATERIALS AND METHODS

The experiments were conducted on 201 white mongrel female rats in vivarium
conditions. Six-month-old rats participated in the experiments. The experiments were
conducted in compliance with ethical requirements for the use of animals. Before the
experiments, all sexually mature rats were quarantined for a week and after excluding
somatic and infectious diseases, they were transferred to the vivarium regime with
standard conditions. During the experiment, the behavior and physiological state of the
animals in the control and experimental groups were observed. The rats were divided into
5 groups (n=201): control group 1 (n=40); Groups 2-5 (n=161) — experimental animals
were exposed to the carcinogenic agent 7,12-dimethylbenzanthracene in order to induce
mammary gland cancer in the experimental groups at the age of 6 months. The success
rate was 68.9%, i.e. 111 rats developed mammary cancer after subcutaneous injection of
the carcinogen 7,12-dimethylbenzanthracene into the mammary glands of 161 female
rats at a dose of 0.1 mg. Then we divided 111 outbred albino female rats with mammary
cancer into 4 more groups. Group 2 (n=28) rats with mammary cancer were administered
paclitaxel intravenously at a dose of 0.2 mg/kg and 0.7 ml of distilled water intragastrically
through a metal gastric tube for 21 days; Group 3 (n=28) rats with mammary cancer
received paclitaxel intravenously at a dose of 0.2 mg/kg and thymalin intramuscularly at
a dose of 0.01 mg per day for 7 days; Group 4 (n=28) experimental rats with mammary
gland cancer were administered paclitaxel intravenously at a dose of 0.2 mg/kg and
pomegranate seed oil intragastrically through a metal gastric tube in a volume of 0.7 ml
for 21 days; Group 5 (n=27) - rats with cancer were administered paclitaxel intravenously
at a dose of 0.2 mg/kg and pomegranate seed oil intragastrically through a metal gastric
tube in a volume of 0.7 ml for 21 days, as well as thymalin intramuscularly at a dose of
0.01 mg per day for 7 days.

A total of 201 rats were used in the experiments, of which only 3 died during the
experiments, which led to the development of mammary gland cancer in the experimental

animals.
The research methods included organometric, histological, microscopic and statistical
methods.
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Depending on the content of the experiment, the second stage is the distribution of animals into groups

-
c
= . General
E_ v . Experimental L
‘= ® & The essence of the experiment . animals
a E 3 9€ | the number
g8
| Control group ;r‘r:;;r;ihgld 40
Paclitaxel was administered intravenously at a dose of 0.2 mg/kg 6 months
] and 0.7 ml of distilled water was administered intragastrically 21 davs old 28(2)
through a gastric metal tube for 21 days 4
Paclitaxel was administered intravenously at a dose of 0.2 mg/kg 6 months
11l and the usual conservative treatment after chemotherapy was 21 davs old 28 (1)
performed for 21 days Y
v Intravenous paclitaxel at a dose of 0.2 mg/kg and 0.7 ml of 6 months 28
pomegranate seed oil were administered for 21 days 21 days old
Paclitaxel was administered intravenously at a dose of 0.2 mg/kg
and 0.7 ml of pomegranate seed oil was administered 6 months
\Y intragastrically through a metal gastric tube for 21 days, 21 davs old 27
simultaneously with standard conservative treatment after 4
chemotherapy

Note: the number of rats that died during the experiment is given in parentheses.

Using organometric, histological and microscopic methods, the indices of skin
morphology at different levels of its structure (organ, tissue and cellular) were studied
in white rats of different ages. Statistical (methodological) data were used to process the
research results.

After removing the skin, they were cleaned, weighed with an accuracy of 0.25 mg on
a VLR-200 laboratory scale and the thickness was measured with an accuracy of 0.05 mm
using a caliper. Information on the obtained results was recorded in the protocols for
selecting materials.

After organometry, the skin was preserved in a 10% solution of neutral formalin. After
fixation, the preparations were washed in running water for one hour. The materials were
poured into paraffin blocks using a standard technique, including dehydration with a
highly concentrated alcohol solution.

B RESULTS AND DISCUSSION

In a group of 6-month-old rats with mammary gland cancer, the introduction
of paclitaxel at a dose of 0.2 mg/kg and pomegranate seed oil in a volume of 0.7 ml
intragastrically through a metal gastric tube for 21 days, as well as thymalin at a dose of
0.01 mg per day intramuscularly for 7 days visually no differences were found between
the skin of rats in the 2nd group of the experiment, however, the organometric indicators
significantly positively changed compared to the values of the skin parameters of
experimental animals in groups 2, 3, 4.

When a group of rats with mammary gland cancer were administered paclitaxel at a
dose of 0.2 mg/kg, as well as pomegranate seed oil intragastrically through a metal gastric
tube for 21 days at 0.7 ml and thymalin at a dose of 0.01 mg per day intramuscularly for
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Fig. 1. Dynamics of changes in body weight of experimental animals during the study (gr)

7 days, the body weight of the rats increased from 239.35 g to 245.32 g, on average to
242.86+1.37 g, which is 2.32% less than in the 1st group of the experiment, as well as
7.88%, 5.45% and 2.63% more than in the 2nd, 3rd and 4th groups (Fig. 1).

When paclitaxel was administered at a dose of 0.2 mg/kg to a group of rats with
mammary gland cancer, as well as pomegranate seed oil intragastrically through a
metal gastric tube for 21 days at 0.7 ml and Thymalin at a dose of 0.01 mg per day for
7 days in the form of an intramuscular injection, a reliable decrease in acute and chronic
inflammatory changes in the structure of the rats’'skin and the absence of disturbances
in the architectonics of the skin layers were noted. The number of skin keratinocytes
increased, and the immune cell composition was represented mainly by lymphocytes,
macrophages and neutrophils. In the control group, a sharp increase in the number
of mast cells was noted compared to the experimental animals. Biocorrection
reduced damage to the histological structures of the skin of experimental animals
and is consistent with modern literature data on reducing the inflammatory effect of
biocorrection on the skin.

When a group of rats with experimental breast cancer were administered paclitaxel
at a dose of 0.2 mg/kg, as well as pomegranate seed oil intragastrically through a metal
gastric tube for 21 days and thymalin at a dose of 0.01 mg per day for 7 days as an
intramuscular injection, the rat skin consisted of epidermis and a well-developed dermis
layer containing connective tissue with a basal membrane. Under it is the hypodermis -
a layer of subcutaneous fat from fibrous connective tissue and numerous fat cells.
The basal, spinous, granular and horny layers of the epidermis showed a decrease in
thickness compared to the epidermal layer in rats of the 1st group, but an increase
compared to the epidermal layer in experimental animals of the 2nd, 3rd and 4th
groups. Chemotherapy in experimental animals of the 5th group after biocorrection and
immunotherapy focal changes in the epidermis of the rat skin were eliminated, which
led to relatively positive shifts.

When paclitaxel was administered at a dose of 0.2 mg/kg to a group of rats with
mammary gland cancer, as well as intragastric administration of pomegranate seed
oil in a volume of 0.7 ml through a metal gastric tube for 21 days and intramuscular
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administration of thymalin at a dose of 0.01 mg per day for 7 days, the total thickness of
the epidermal layer of the rats’ skin fluctuated from 59.63 um to 65.38 um, an average of
62.74+2.09 um, which is 0.73% less than in the 1st group of the experiment, and 17.44%,
11.22% and 2% more than in the 2nd, 3rd and 4th groups of the experiment. The thickness
of the basal layer of the skin varied from 6.81 um to 7.32 ym, on average 7.05+1.42 um,
which is 2.08% less than in the 1st experimental group, and also 27.66%, 12.06% and 6.7%
more than in the 2nd, 3rd and 4th experimental groups. The thickness of the spinous layer
of the skin varied from 18.13 pm to 20.29 um, on average 19.11+£2.26 um, which is 0.98%
less than in the 1st experimental group, and also 14.7%, 7.9% and 1.05% more than in
the 2nd, 3rd and 4th experimental groups. The thickness of the granular layer of the skin
varied from 8.46 um to 10.76 um, an average of 9.37+1.24 um, which is 2.9% less than in
the 1st experimental group, and 13.55%, 5.02% and 4.27% more than in the 2nd, 3rd and
4th experimental groups. The thickness of the stratum corneum varied from 23.79 um to
27.68 um, an average of 25.83+2.19 um, which is 3.98% less than in the 1st experimental
group, and 28.38%, 15.6% and 3.6% more than in the 2nd, 3rd and 4th experimental
groups (Fig. 2).

Keratinocytes at different stages of development in different layers of the epidermis
showed healing of epidermal lesions. The spinous layer consists of polygonal cells
in 2-4 rows. It is flattened towards the granular layer and is located relatively orderly.
Cellular spines — cytoplasmic outgrowths formed connections with the cells of the basal
layer. The granular layer consists of 2-3 rows of relatively flat cells, in the cytoplasm
of which keratohyalin granules are visible, which indicates the normalization of
the keratinization process. The loss of water from the epidermis due to damage to
glycolipids and free lipid bilayers of membranes under the action of hydrolytic enzymes
was significantly reduced in the experimental animals of the 2nd, 3rd and 4th groups
compared to the control animals (Fig. 2).

Fig. 2. Skin microscopy in rats with mammary gland cancer in the experiment. Hematoxilin-eosin
staining. OK 10 x OB 40. 1 - basal layer, 2 - stratum corneum, 3 - granular layer, 4 - spinous layer,
5 - dermis layer
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In the experiment after biocorrection and immunotherapy, the hair follicles and
sebaceous glands in the deep layers of the dermis of the rat skin showed positive
morphological changes. After biocorrection of mammary gland cancer in rats, the
number of hair follicles increased compared to the experimental animals of the 2nd,
3rd and 4th groups, but the number of damaged hair follicles decreased compared to
the experimental animals of the 1st group. In the experimental rats, no swelling of the
inner membrane of the hair follicle and no atrophy of the hair follicle or thickening of its
membranes was observed.

Keratinization of skin keratinocytes in the main typical cells of the epidermis was
reduced compared to the skin of rats of groups 2, 3 and 4. Due to a decrease in the
production of cytokines by monocytes and macrophages. With inflammation of the skin,
inflammation in keratinocytes decreases, their participation in the elimination of bacterial
factors and other products increases, and the immunocompetent properties of cells
are additionally activated. Cellular cytokines of keratinocytes act on immunocytes and
endothelial cells, significantly increasing tissue resistance to the inflammatory reaction.

In an experiment in a group of rats with mammary gland cancer, the introduction of
paclitaxel at a dose of 0.2 mg/kg, as well as pomegranate seed oil intragastrically through
a metal gastric tube for 21 days at 0.7 ml and thymalin at a dose of 0.01 mg per day for
7 days as an intramuscular injection in the skin of rats increased the number of immune
cells, the cellular composition of which mainly consisted of lymphocytes, macrophages
and single neutrophils.

Migrating cells move through the blood into the dermis. These include macrophages,
mast cells, neutrophils and lymphocytes.

Groups of rats with mammary gland cancer were administered paclitaxel at a dose of
0.2 mg/kg, as well as pomegranate seed oil intragastrically through a metal gastric tube
for 21 days at 0.7 ml and thymalin at a dose of 0.01 mg per day intramuscularly for 7 days,
the number of macrophages in the skin of rats fluctuated from 25.47 pcs to 31.29 pcs, an
average of 8.17+2.53 pcs, which is 3 times more than in the 1st group of the experiment,
and also 34.47% more compared to the indicators of the experimental animals of the
2nd group, 24.56% more than compared to the indicators of the experimental animals of
the 3rd group and 9.8% more than compared to the indicators of the experimental animals
of the 4th group. Macrophages are the most numerous immune and are considered
secondary cells of the dermis. They are mainly formed in the red bone marrow and then
migrate from the blood vessels to the dermal layer of the skin. They participate in non-
specific immunity and perform a wide range of functions to cleanse damaged tissues.

The number of mast cells varies from 24.03 to 27.14 pcs, an average of 25.34+2.83 pcs,
which is 2.5 times more than in the 1st group, 42.82% more than in the 2nd group, 32.52%
more than in the 3rd group and 12.63% more than in the 4th experimental group. Mast
cells directly phagocytose inflammatory mediators and prevent the inflammatory process
(Fig. 3).

Normally, lymphoid cells of the skin are descendants of T-lymphocytes. T-lymphocytes
of the skin have the ability to transform into cytotoxic cells and memory cells. During
the study, the number of lymphocytes among the cellular elements in the skin of rats
receiving biocorrection and immunotherapy after chemotherapy for breast cancer ranged
from 18.47 to 24.36, with an average of 21.06+1.29, which is 9 times more than in the
1st group, 2 times more than in the 2nd group, 1.6 times more than in the 3rd group and
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Macrophage Mast cell Limphocyte Neutrophil

Fig. 3. Dynamics of the number of immune cells in experimental animals during the study (number per
1000 cells)

13.4% more than in the 4th group of the experiment. B-lymphocytes and plasma cells are
usually located perivascularly in small quantities in the dermis.

A group of rats with mammary gland cancer was administered paclitaxel at a dose of
0.2 mg/kg, as well as 0.7 ml of pomegranate seed oil intragastrically for 21 days through
a metal gastric tube and intramuscularly thymalin at a dose of 0.01 mg per day for 7 days,
the number of neutrophils among the cellular elements of the rats’ skin fluctuated from
8.51 pcs to 14.38 pcs, an average of 11.84+2.76 pcs, which is 4 times more than in the
1st group, 2 times more than in the 2nd group, 33.02% more than in the 3rd group and
15.71% more than in the 4th group. Neutrophils are normally present in the skin in small
quantities, but their number increases significantly during inflammatory processes.
Neutrophils activate regeneration and stimulate the production of growth factors by
fibroblasts and lymphocytes in the skin.

When paclitaxel was administered at a dose of 0.2 mg/kg to a group of rats with
experimental mammary gland cancer, as well as pomegranate seed oil intragastrically
through a metal gastric tube for 21 days at 0.7 ml and thymalin at a dose of 0.01 mg per
day intramuscularly for 7 days, a reliable increase in the number of cellular elements in the
connective tissue between the basement membrane on the surface of the 5th group was
noted by 15 and 19%, respectively.

In our experiment, the total thickness of the dermis fluctuates from 55.31 um to 56.35 um,
an average of 54.57+1.36 um, which is 0.13% more than in the 1st group of the
experiment, and also 11.27%, 8.75% and 2.05% less than in the 2nd, 3rd and 4th groups of
the experiment. The thickness of the papillary dermis varies from 37.74 um to 41.91 um,
with an average of 39.05+£0.33 um, which is 1.66% more than in the 1st experimental
group, and 15.84%, 5.9% and 1.09% less than in the 2nd, 3rd and 4th experimental groups.
The thickness of the reticular layer varies from 5.64 um to 6.07 um, an average of 5.72+1.48 um,
which is 3.85% more than in the 1st experimental group, and 32.7%, 19.44% and 4.35%
less than in the 2nd, 3rd and 4th experimental groups. During chemotherapy, interstitial
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Fig. 4. Skin microscopy in rats with mammary gland cancer in an experiment. Van Gieson staining.
OK 10 x OB 40. Increased number of collagen fibers

edema is more pronounced in the dermis of rat skin, since blood circulation and nutrition
of the epidermis are carried out through the dermis. In the experimental animals of the
5th group of our experiment, when examining histological preparations, a decrease in the
fragmentation of collagen fibers and their appearance in a swollen state was noted.

B CONCLUSION

During the experiment, it was noted that the use of biocorrection in patients
undergoing chemotherapy for breast cancer led to a decrease in the thickness of the
epidermis (18.04%) compared to the control group, but an increase in the thickness of the
dermis (12.84%) and the number of immune cells (macrophages by 2 times, lymphocytes
by 5 times, mast cells by 37.83% and neutrophils by 53.9%). When pomegranate seed oil
and thymalin were used together in chemotherapy for breast cancer, the thickness of the
epidermal layers of the skin of experimental animals (basal layer 27.66%, spinous layer
14.7%, granular layer 13.55% and stratum corneum 28.38%) and the number of immune
cells in the skin tissue (macrophages 34.47%, lymphocytes 2 times, mast cells 42.82% and
neutrophils 2 times) increased, but the total thickness of the dermis (11.27%) and the
thickness of its layers (papillary layer 15.84% and reticular layer 32.7%) decreased.
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CAR-T-Ttepanunsa BnepBble NpUMeHeHa
B MHUOWU nmenum IN.A. lfepueHa

1 okTAbpAa 2025 r. B8 MHUOWU mm. MN.A. lepueHa - dununane HMUL pagronorum
MwvH3gpaBa Poccun BnepBble NnpoBefeHa Tepanus C UCNONb30BaHUEM POCCUMIACKO-
ro HAMBUAYaNbHOro GUOMeNLMHCKOro KneTouHoro npoaykrta (BMKI) aHTn-CD19
CAR-T.

MepBbiM NaLMEHTOM, MOMYYMBLUMM MHHOBALMOHHOE NleyeHne, CTan MyXKUmHa C
AnarHosom «gmodysHaa B-kpynHokneTouHaa numdomar, C OfHON U3 caMblX pac-
NPOCTPaHEHHbIX 1 arpeccrBHbIX Gopm 3Toro 3abonesaHus. bonesHb passuBanacb
CTPeMUTESIbHO: yXKe yepes [1Ba MecALa nocie nepBoi NMHWUM Tepanu NPou3oLLo
paHHee MnporpeccrpoBaHrie, GblI Mopa)eHbl NPaKTUYeckn BCe KOCTU CKeneTa
(3a ucknioueHrem rpyavHbl), a TakKe LeHTpanbHaa HepBHasa cuctema. Ha BTopoim
NINHUK NeYyeHna yaanocb JOCTMYb UL YaCTUYHOTO OTBETa, OAHaKOo 6one3Hb npo-
[oNXKana nporpeccupoBaThb.

B naHHOM cnyyae npoBefieHVe TPaHCMAHTaUUM KOCTHOTO Mo3ra 6bi1o HeBO3-
MO>KHO U3-3a TAXENbIX CONYTCTBYIOLNX KapAMONorMyecknx 3abonesaHuin nayneHTa
W NILLb YaCTUYHOIO NPOTMBOOMNYXONeBoro s¢deKkta Ha NPOBEAEHHYIO Tepanuio BTO-
po nuHUW. EANHCTBEHHBIM BapuaHTOM 3bGeKTUBHOrO NleyeHnsa ocTaBanacb MHHO-
BaumnoHHasa CAR-T-Tepanus.

KnetouHbin npoaykt 6bin npoussepneH B GMP-ycnoBusax HayuHo-npoussog-
cTBeHHoro komnnekca — HMUL, pagmnonornn MuH3sgpasa Poccumn. M3rotoBneHue
3aHANO AeBATb AHEeN, nocne yero npenapat 6bi1 BBEAEH NaLMEHTY B crnelmanniu-
POBaHHbIX YCIIOBUAX.

Jleyawmin Bpay naumeHTa CTaplnin HayYHbI COTPYAHUK rPYMNMbl BbICOKOJO3HOM
XUMUOTEPANUU 1 TPaHCMIAHTaUMN KOCTHOro mo3ra MHUOW mm. TL.A. TepueHa KaH-
Anpat MefMUUHCKMX Hayk Mobun Axmepnos coobuun: «CerogHA Mbl cienanu Bax-
HbI War He TOSIbKO B NeYeHNM KOHKPETHOrO NauMeHTa, HO U B Pa3BUTUN MPAKTUKK
CAR-T-Tepanum B Hawwel cTpaHe. MNaLmeHT XxopoLwo nepeHec BBeAeHWe, YyBCTBYeET
cebs 60apo, obLwaeTca, ynblbaeTca. B HacToALWMI MOMEHT npoBoanTca npodurnak-
TUKa BO3MOXHbIX IMMYHONOMMYECKMX U MHPEKLMOHHbIX OCIIOXHEHWI. Yepe3 mecsal
6yneT NpoBeAeHo KOHTposnbHoe M3T-uccnenoBaHune, Mbl Hageemca yrnyoutb NpoTu-
Boonyxonesbli 3GpdeKT 1 JOOUTLCA CTONKON PemMrnccums.

CAR-T-Tepanua — 3TO pPEBOMIOLMOHHbBIA METOA JleYeHNss OHKorematosnormye-
ckmx 3aboneBaHuii. [InA cosfgaHMA npenapata WMCNoJb3yloTCA COOCTBEHHblE VM-
MYHHble K/eTKM NauueHTa, KOTopble NOABEepPralTca reHeTnyeckon moandmrKalmm:
B T-nuMmdouUnNTbI BHEAPAETCS XMMEPHbI aHTUTEHHBIN PeLenTop, CNOCOOHDbIN pacnos-
HaBaTb OMyXOJNIEBYIO MULUEHb 1 TEM CaMbIM YHUUTOXaTb OnyXoneBble Knetku. Me-
TO4 AEMOHCTPUpPYET 3PPeKTUBHOCTb AaxKe B TeX Cilyyasx, Korja CTaHAapTHble BUAbI
Tepanuu oka3sbiBaloTcA HeapdEKTMBHBIMU, U AAeT LWaHC NauneHTam, paHee cuYnTaB-
LWMcA 6e3HaaeXHbIMMN.
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leHepanbHbin gnpexkTop HMUL pagrnonormun akagemnk PAH Angpein KanpuH ot-
meTun: «Pa3BuTne KNeToUHbIX TEXHONOMNIN ABNAETCA OQHUM N3 NPUOPUTETOB Hallen
paboTbl. B anpene TekyLero roga mbl nepsble B Poccuiickon Oegepauun noayunnu
pa3spelueHne Ha NpUMeHeHne UHANBUAYaNbHO n3rotoBneHHbIXx BMKIT n ycnewHo
BHEJpWAY B Hawmx punmanax. Bce 3To ctano BO3MoXKHbIM 611arogaps akTUBHOW nof-
nepkke MuH3gpasa Poccum n nMYHO MMHUCTPa 34paBooxpaHeHna Muxanna Anb-
6epToBrya Mypauwko. CeroiHa Mbl BUAVM peasibHble pe3ynbTaTbl HAWWX YCUNWA 1
HaMepeHbl NocsiefoBaTesIbHO PacMPATb JOCTYNMHOCTb TAKUX TEXHONOMNN».

3amecTuTenb reHepanbHOro gupekrtopa no Hayke HMWL paguonorun goktop
MeanUMHCKNX Hayk MeTp LUeran noguyepKHyn nepcnekTuBbl JanbHeNLero passu-
TMA HanpasneHus: «CeroHA HapaBHe C 3apyOeXKHbIMY Konsieramy Mbl NPUMeEHAEM
CAR-T-tepanuio npu numdbomax 1 apyrux 3aboneBaHUsAX KPOBETBOPHOW CUCTEMBI,
OfOHAKO Mbl paboTaeM Hajg HOBbIMM MpenapaTamy, YTobbl B OyayleM pPaclIMpUTb
NpUMeHeHWe AaHHOTO NoAXoAa Ha Apyrune BUAbl OHKONOMMYECKMX 3aboneBaHnii, B
TOM umnCie CONUAHbBIX HOBOOOPa3oBaHU. Pa3BrTE OTEUECTBEHHDBIX KNETOUYHBIX U
6MOTEXHONOMMYECKMX TEXHONOT I — CTPaTermyeckoe HarnpasJieHre, KOTOpoe No3Bo-
NINT 3HAUNTENBHO NOBBLICUTL 3P EKTUBHOCTD NleUeHMA NaLMEHTOB B HaLLe CTpaHe».

CnpaBka

HMWL pagnonorum MuH3sgpaea Poccun — nepBbii LLIEHTP B CTPaHE, MONyYmB-
WA NnueH3nio Ha npumeHeHne CAR-T-tepanun n npounssoacteo bMKTIT. Mpowus-
BOACTBO OCYLUECTBAETCA B CMELMann3MpoBaHHbIX YACTbIX NomeleHnax GMP-
nabopaTopu KNETOYHbIX TEXHONOFI B COOTBETCTBUM C MEXAYHAPOAHBIMUN CTaH-
JAapTaMy KauecTBa, YTO rapaHTUpyeT 3GHEKTUBHOCTL 11 6€30MACHOCTb JIEUEHMS.
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MPABUJIA AN1d ABTOPOB, MJIAHUPYIOLLUX NYBJIMKALUIO B >KYPHAJIAX U3 ATEJ/IbCTBA

«[MMPO®ECCUOHAJIbHBIE U3AAHUA»

C noppo6Ho Bepcmen 1 npumepamu opopmneHns
CTaTbM MOXXHO O3HAaKOMUTbCA Ha caiiTe recipe.by.

B »ypHane ny6nunKyoTca opuriHanbHble cTaTby, Onu-
CaHMA KNMHNYECKMX HabMIOAEHUIA, neKunn 1 0630pbl nnTe-
paTypbl.

KypHan paccmaTpuBaeT maTepuasnbl OT aclMPaHTOB,
covcKaTeneln, AOKTOPAHTOB, CMELMaIMCTOB N SKCMEPTOB.

MNpepcTaBneHne cTaTby B XypHan NoapasyMeBaeT, uTo:

CTaTbs He Gblnia OMy6VMKOBaHa paHee B ApYroM XypHarne;
B CTaTbA HE HAXOAUTCA Ha PaCCMOTPEHU B APYTOM XKypHane;

BCE COaBTOPbI COMMacHbl C NybnuKauven Tekylien

BEpCUM CTaTbu.

Mepen oTnpaBKol cTaTby Ha paccmoTpeHue ybeau-
Tecb, yto B daine (pannax) cogepuntca Bca Heobxogmmas
nHbOpMaLMA Ha PYCCKOM M aHIIMINCKOM A3blKax, yKa3aHbl
NCTOYHUKM MHOPMaLMK, pa3MeLLeHHOW B PUCYHKax U
Tabnumuax, Bce UmtaTbl 0GOPMIIEHbI KOPPEKTHO.

MapameTpbl popmaTmposaHus: Times New Roman,
Kernb — 12, MeXAYCTPOUHbll uHTepBan - 1,5. O6bem
OPUrMHANBLHOIrO UCCEAOBAHUA, OMUCAHWA  KIIMHMYEeC-
Koro cniyyast — 30 000 3HakoB ¢ npobenamu (15-17 cTpa-
HuL), o63opa, nekumn — 50 000 3HaKoB C mpobenamu
(20-25 cTpaHuy). KonnyecTBo pUCYHKOB U Tabnuy — He
6onee 5 ans Kaxpon nosvuun. Konnyectso nutepatyp-
HbIX WCTOYHWKOB: [N OPUTMHANIbHOTO WCCNeAoBaHUs,
OnrcaHnA KNMHUYECKoro cinydas — He 6onee 30, 0630pa,
nekumm — He 6onee 50. lonyckaetca 10-15%-e oTknoHe-
HVie OT 3aflaHHbIX 06BEMOB.

Ha tutynbHOM nucte ctatbm pasmewjatorca (Ha
PYCCKOM U aHININCKOM A3bIKax):

I. Uma aBTOpa (aBTOPOB)

Ha pycckom si3blke Npu yKasaHuy aBTOPOB CTaTbk da-
MUAUIO CiefyeT yKasblBaTb 4O MHWLNANOB UMEHMN 1 OTYe-
ctBa (MBaHoB IN.C.).

Ha aHrnuiickom A3blke Npu yKasaHuM aBTOPOB CTaTby
ncnonbsyerca ¢opmat «Mms, nHMLMan otyecTsa, Gpamu-
nnsa» (lvan 1. lvanov). ®amununio Ha aHIMIACKOM Si3blKe He-
06X0AUMO yKasblBaTb B COOTBETCTBMU TeM, KaK OHa bbinia
yKa3aHa B paHee ony6/MKOBaHHbIX CTaTbsX, U UCMOSb-
30BaTb cTaHZapT BSI.

Il. Undpopmauums 06 aBTOpe (aBTOpax)

B sToMm paspene nepeuncnaotca 3BaHve, AOMMKHOCTb,
NHble peranun. 3aecb Takxe yKasblBatoTcsa e-mail n Tene-
$OH OTBETCTBEHHOrO aBTOpA.

1. A¢ppunuauyus asropa (aBTOpOB)

Addunmauyma Bknouyaet B ceba oduumanbHoe Has-
BaHMe opraHu3aumu, BKNOYasa ropod 1 cTpaHy. ABTopam
Heo6X0AMMO yKa3blBaTb BCe MecTa paboTbl, MeloLLue oT-
HOLLEHVE K MPOBeAEHUNI0 NCCefoBaHMA.

Ecnu B nogrotoBke cTaTby MPUHUMANM yyactve aB-
TOpPbI 3 Pa3HbIX YUpexxaeHnin, HeobXoanMO yKasaTb npu-
HaJIeXXHOCTb KaXKoro aBTopa K KOHKPETHOMY yupexxae-
HIIO C MOMOLLbIO HAACTPOUYHOTO MHAEKCA.

Heobxoaumo oduumanbHoe aHros3blyHOe Ha3BaHWe
yupexaeHvs ans 611oKa MHGoOpPMaLMM Ha aHIMIMACKOM si3blKe.

IV. HasBaHme cTatbmn

HasBaHwue cTaTby Ha PycCKOM A3biKe AOMKHO COOTBET-
CTBOBaTb COAEPXKaHMIO CTaTbW. AHINO0A3bIYHOE Ha3BaHWe
[OMKHO ObITb FPAaMOTHO C TOYKM 3PEHWS aHMMIACKOro
A3blKa, MPU 3TOM MO CMbIC/TY NOSIHOCTbIO COOTBETCTBOBATb
PYCCKOA3bIYHOMY Ha3BaHUIO.

V. AHHOTauunAa

PekomeHayemblii 06beM CTPYKTYPUPOBAHHOM aH-
HOTaUMW ANs OpUrMHaNbHbIX nccnegosaHui: 1000-2000
3HaKOB € Npobenamu. AHHOTaLUMA COZEPXUT creaytoLime

HA CNEAYIOLLYIO

pasgenbl: Llenb, MeTogbl, Pesynbrathl, 3aknioueruve. [ina
0630pHbIX CTaTel 1 ONNCaHNI KNIMHUYECKMX CITyYaeB Tpe-
60BaHUI K CTPYKTYpe pe3tome HET, ero o6bem JOMKeH co-
CTaBnATb He MeHee 1000 3HaKOB ¢ Npobenamu.

B aHHOTauuio He crnepyeT BKOYaTb BrepBble BBe-
[EeHHble TepMUHbI, abbpeBmaTypbl (3a UCKNOYeHnem 06-
LLen3BEeCTHbIX), CCbIMIKM Ha IMTepaTypy.

VI. KnioueBble cnoBa

5-7 cnoB no Teme cTaTbW. XenatesnbHO, YTOObI Kilto-
yeBble C/I0Ba AOMOJHANN aHHOTALMIO 1 Ha3BaHMe CTaTb.

VII. BnarogapHoctn

B 5TOM pa3pene yka3blBalOTCA BCE MCTOYHUKUN GUHAH-
CUPOBaHNA MCCNefOBaHNA, a TakkKe 6arogapHocTy fio-
[AM, KOTopble yyacTBOBanu B paboTe Hap CTaTbel, HO He
ABNAIOTCA ee aBTOpaMu.

VIIl. KOHGNUKT nHTepecoB

ABTOp 06A3aH yBefOMWUTb pefakTopa O peanbHOM
WK NOTEHLNaNbHOM KOHGANKTE MHTEPECOB, BKITIOUNB UH-
dopmMaumio 0 KOHPNMKTe NHTEPeCoB B COOTBETCTBYIOLNI
pa3gen ctatbu. ECnn KOHGNMKTa MHTEpeCoB HeT, aBTop A0-
JIKEH TaKXe coobwuTb 06 3ToMm. Mprmep dopmynnposku:
«KOHGNMKT MHTEPECOB: He 3asBeH».

TekcT cTaTbn

B xypHane npuHaT ¢opmat IMRAD (Introduction,
Methods, Results, Discussion; BeegeHue, Metoppl, Pe3ynb-
TaTbl, O6CyxpeHe).

PucyHkn

PycyHKN [OMKHbI 6bITb XOPOLLEro KayecTsa, MPUroa-
Hble AnA nevatu. Bce pucyHKM JOMKHBI MMETb NMOAPUCY-
HouHble nognucu. MoapucyHoUHas NOANMCH JOMKHA ObITb
nepesBefeHa Ha aHMMACKNI A3bIK.

Ta6bnuubl

Tabnuupbl AOMKHbI OblTb XOPOLIEro KauyecTsa, Npurog-
Hble Ana nedatn. O6s3aTeNibHbl TabNULbI, NPUroaHble ANA
penakTMpoBaHUsA, a He OTCKAaHMPOBAaHHbIe UK B BUAE pu-
CyHKOB. Bce Tabnmubl JOMKHbI UMeTb 3aronoBku. Ha3saHre
TabnMLbl SOMKHO ObITb NEepeBeAeHO Ha aHMIMINCKINNA A3bIK.

CnuncokK nuTepartypbl

B>kypHane ncrnonb3yetcs BaHKyBepckumin popmat umtu-
POBaHWsA, KOTOPbIV NOAPa3yMeBaET OTChINIKY Ha MCTOYHVIK B
KBaApaTHbIX CKOOKax 1 nocnegyllee yKkasaHue NCTOYHU-
KOB B CMMCKe NTepaTypbl B NopagKe yrnoMUHaHuA: [6].

Mpn onncaHMn UCTOYHMKa cnefyeT yKasblBaTb €ro
DOI, ecnun ero MoXHo Hantu (gnA 3apybexHbIX UCTOYHU-
KOB yAiaeTca 370 caenatb B 95% ciyyaes).

B ccbinkax Ha cTaTby U3 XYpPHaNoB AOMXKHbI ObITb 061-
3aTesIbHO YKa3aHbl rof BbixoAa nybnukaumm, Tom 1 Homep
XKypHana, Homepa CTpaHuL,.

B onvcaHum Kaxgoro NCTOUHMKA JONXKHbI ObITb Npea-
CTaBieHbl He 6oree 3 aBTOPOB.

CcbInKn BOMKHBI ObITb BEepUOULNPOBaHDI, BbIXOLHbIE
JaHHble NpoBepeHbl Ha obULIMaNIbHOM CaiiTe.

Cnucku nuTepaTtypbl MPUBOAATCA TOJIbKO Ha aH-
rMnincKoM s3blke, 6e3 TpaHcnmTepauwmu. Nocne onucaHus
PYCCKOA3BIYHOIO WCTOYHMKA B KOHLIE CCbIIKU CTaBUTCA
yKasaHuie Ha A3blk paboTbl: (in Russian).

[na TpaHcnuTepaumm umeH U Gamunnii aBTopoB B
PYCCKOA3bIYHBIX MCTOUYHUKAX, Ha3BaHWI XYpPHaNoB crepy-
eT ncnonb3oBaTb cTaHZapT BSI.

Pepakums >xypHana BefeT nepenncky C OTBETCTBEH-
HbIM (KOHTaKTHbIM) aBTOPOM.

Pepakums BnpaBe OTKIOHWTb CTaTblo 6e3 yKasaHuA
MPUYMHBI.

HAMPEABIAYLLYIO

K COAEPXAHUIO
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