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Beenenue. 3a06051eBacMOCTh M CMEPTHOCTH TPH MeETacTa-
THYECKOM KosopekrambHoM pake (MKPP) ocraercs BBICOKOH.
Hmeetcss mOTPeOHOCTh B CHIKEHHH YacTOTHI OCIOXKHEHUH H
MOBBIIICHUH KauecTBa XM3HM y manueHtoB ¢ MKPP, momyda-
fomux Tepanuio mo cxeme «mFOLFOX-6 + OeBarusymaty.
VuuTeiBas U3BECTHYIO POJb BHEKIETOYHBIX BE3HKYJT B KaHIlE-
poreHese M HX IOBBIIICHHBIH YPOBEHb IPU KOJIOPEKTaIbHOM
paxe, 00OCHOBAHHBIM BBIIVISIAUT KOPPEKIHSI MX COJCPKaHUS C
MOMOII[BIO TTa3Madepesa U NX UCTIOIb30BaHHE B KadeCTBE Ipe-
JMKTUBHBIX OHOMapKepOB.

Hean. Ompenenenue >PPEKTUBHOCTH U  OE30MACHOCTH
MIPOBEJCHNUS MIEPBOH JIMHUM JICKAPCTBEHHOH Tepamuu Ha (oHe
iazmagepesa y OOIbHBIX METaCTaTUUECKHM KOJOPEKTaTbHBIM
pPaKoM C y4eTOM YpPOBHSI BHEKJICTOYHBIX BE3HKYII.

Marepuaabl u Mmetoabl. C wmions 2020 mo ampens
2023 r. B NPOCHEKTHBHOE OTKPBITOE OJHOIIEHTPOBOE HCCIIe-
noBanue BKIroueHbl 58 mamuentoB ¢ MKPP. B uccienyemoit
rpynmne (n = 28) MpoBOAMIM TEpaNUIO MO CXeMe «Iua3Made-
pe3 + mFOLFOX-6 + GeBaun3ymad», B KOHTPOJBHOM TpyIl-
ne (n = 30) — «mFOLFOX-6 + GeBarmzymad». OueHuBanu
oobextuBHBI oTBeT (OO) mo kpurepusm RECIST 1.1, Gec-
coObITHitHyI0 BbDKMBaeMocTh (BCB), o0muryro BBEDKHBaeMOCTb
(OB), toxcuunocts nedenus (CTCAE 5.0) u xauecTBO XKH3HH
(QLQ C30). B mna3me KpoBH U3y4aH YPOBEHb BHEKJICTOYHBIX
Be3ukya (BB).
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Introduction. Metastatic colorectal cancer (mCRC) con-
tinues to demonstrate persistently high incidence and mortality
rates. There remains an unmet need to reduce treatment-related
complications and improve quality of life in mCRC patients
receiving the mFOLFOX-6 + bevacizumab treatment. Emerg-
ing evidence suggests extracellular vesicles (EVs) play a sig-
nificant role in colorectal carcinogenesis, with elevated levels
observed in mCRC patients. These findings suggest potential
utility for EVs — both as therapeutic targets through plas-
mapheresis-mediated reduction and as predictive biomarkers.

Aim. To evaluate the clinical efficacy and safety profile of
combining plasmapheresis with first-line mFOLFOX-6/beva-
cizumab therapy in mCRC patients, with particular focus on
EV levels.

Materials and Methods. This prospective, open-label,
single-center study was conducted from June 2020 to April
2023 and included 58 patients with metastatic colorectal cancer
(mCRC). Patients were divided into two groups: the experi-
mental group (n = 28) received plasmapheresis combined with
mFOLFOX-6/bevacizumab, while the control group (n = 30)
received mFOLFOX-6/bevacizumab alone. Endpoints included
objective response rate (ORR, RECIST 1.1), progression-free
survival (PFS), and overall survival (OS), treatment toxicity
(CTCAE v5.0), quality of life (EORTC QLQ-C30), and plasma
EVs levels.
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Pesyabrarsl. [Tokasarenn >GekTHBHOCTH OBUTH COIOCTA-
BuMbl (OO: 39 mporus 30 %, p > 0,05; BCB: 10,7 mpotus
10,0 mec., p = 0,51; OB: 28,4 mec. MpPOTUB «MeAHaHa HE II0-
cturayTta», p = 0,43). B uccnenyemoii rpynme pexe Habmo-
JTAJTICh OCIIOKHEHUS: aHeMusi 1-2-i craauu (29 npotus 67 %,
p = 0,005), rpombonnToniernst 1-2-# craguu (4 mpotus 27 %,
p = 0,005) u aprepuansHas runeprensust 1-2-i craauu (7 mpo-
B 30 %, p = 0,043). B umccienyemoii rpymie yrydIIuioch
SMoIoHanbHOe (yHKIHoHHpoBanue (p = 0,013), a B KoH-
TPOJIBHOH TIpyIIle CHIKAIOCh (usnyeckoe (yHKIHOHHPOBA-
uue (p = 0,005) u noBsiancs yposeHs ciadoctu (p < 0,001).
Omnpenenen moporoBeiit ypoens BB = 2,0*%10", Bbire xoto-
poro HabOmomaercst poct omyxoin > 0 % (AUC 0,938 (95 %
1, 0,762-1,0), p = 0,043).

BeiBoabl. JloGaBneHune I1ra3Madepe3a HE BIHACT Ha
a¢dexruBHOCT, TepBoi suHuM Jedennst MKPP mo cxeme
«mFOLFOX-6 + GeBanm3yma0», HO CHM)KaeT TOKCHYHOCTH H
yiTydImaeT KadecTBO JKH3HH. YpoBeHb BB mocne mmasmade-
pesa mpejckasblBaJl POCT OIyXOJW, HO TpeOyeT pasbHeHIiero
H3YYCHHUSI.

KitoueBble cioBa: MeTacTaTH4eCcKUil KOJOPEKTaIbHBINA pak;
mwiasmadepes; nepsast snunus; mFOLFOX-6 + Gepanusymao;
TIOPOTOBBII YPOBEHb; BHEKJIETOYHBIC BE3UKYJIBI

Jns nutupoBanus: CiyxeB M.U., Cemuriazo B.B., Tene-
taeBa ['M., HoBuk A.B., Jlarunosa /[.X., CemenoBa A.U., Tka-
yenko E.B., Konaparses C.B., bpum H.A., Anexceea HO.B.,
laponosa T.B., Kany6a K.E., Manex A.B., Cemurnazosa T.1O.
IIpumenenue miasmadepesa B KOMOMHALMK C TIEPBOU JHHHEH
nekapcTBeHHOH Teparmmu «mFOLFOX-6 + GeBaum3ymad» y
MAlMEeHTOB ¢ METACTATHYECKHUM KOJOPEKTAJIbHBIM pakoM. Bo-
npocwl onronoeuu. 2025; 71(4): 832-843.-DOI: 10.37469/0507-
3758-2025-71-4-OF-2396

Results. Efficacy outcomes were comparable between
groups: ORR: 39 (experimental) vs. 30 % (control), p > 0.05;
PFS: 10.7 vs. 10.0 months, p = 0.51; OS: 28.4 months (experi-
mental) vs. median not reached (control), p = 0.43. The experi-
mental group demonstrated significantly reduced complications
: anemia (G1-2): 29 vs. 67 %, p = 0.005; thrombocytopenia
(G1-2): 4 vs. 27 %, p = 0.005; hypertension (G1-2): 7 vs.
30 %. Emotional functioning improved in the plasmapheresis
group (p = 0.013), whereas the control group showed worsened
physical functioning (p = 0.005) and increased fatigue (p <
0.001). A threshold EV level of 2.0 x 10" particles/mL was
identified, above which tumor progression (> 0 % growth) was
observed (AUC 0.938, 95% CI 0.762—-1.0, p = 0.043).

Conclusion. The addition of plasmapheresis to mFOLF-
OX-6/bevacizumab did not enhance antitumor efficacy but
significantly reduced toxicity and improved quality of life in
mCRC patients. EV levels post-plasmapheresis showed predic-
tive potential for tumor growth, warranting further investiga-
tion.

Keywords: metastatic colorectal cancer; plasmapheresis;
first line; mFOLFOX-6 + bevacizumab; threshold level; ex-
tracellular vesicles
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BBenenue

Pak ToncTol 1 npsiMoii KUIIKK (KOJIOPEKTaIbHBIH
pak) ocTaeTcsl OMHON W3 HanboJee 3HAUNMBIX OHKO-
JIOTMYECKUX MAaTOJOrHi B IMIOOATBHBIX MacIiTadax.
Cornacuo craructuke 2023 r., B Poccuiickoii ®Dene-
pamuu naHHOe 3a00JieBaHUE HAXOAWTCS Ha TPEeTbel
MO3UIMU TI0 paclpocTpaHeHHOCTH (27,96 ciydaes
Ha 100 TBIC. YENOBEK) M Ha BTOPOH — IO YPOBHIO
cmeprHoctH (12,88 Ha 100 ThIC. Hacenenus) [1]. [Ipu
JICYEHUH METACTaTHYECKOTO KOJOPEKTAJIHHOTO paka
(MKPP) crannmaptom sBisieTcss KOMOMHHUPOBAHHBIN
MO/IXOJI, BKJTFOYAIOIUH TTOJIMXUMHUOTEPAINUIO U Tap-
reTHbIe Tiperaparsl. OTHAKO CO3/]aHMe U BHEIPEHUE
HOBBIX TPOTHBOOITYXOJIEBBIX CPEICTB TpeOyeT 3Ha-
YUTENbHBIX BPEMEHHBIX 3arpar u ycwiuid. [locnen-
HUE CYIIECTBEHHBbIC NOCTHXeHHs B Tepanuu MKPP,
Takue Kak mpuMmeHeHue wHTrHOuTOpoB VEGF (Oe-
Baru3yMaoa, adiubeprienita, peropadennoda), ObuH
pearn30BaHbl TPUOIUZUTENBHO JECATHICTHE HA3a]
[2]. OcnoBy MmeaukameHTo3Horo JjedeHus MKPP
COCTAaBISIIOT TakKWe IpernapaTbl, Kak (Topypauui,
OKCAJIMIUIaTHH W OeBann3ymMad, KOTOPBIE IIHPOKO
MPUMEHSIIOTCS. B KIMHHUYECKoW mpaktuke. [Ipume-
HEHHE JIaHHBIX JICKAPCTBEHHBIX CPENICTB YacTO CO-
poBoXkKaaeTcss moboynbiMu dhdexkramu. Hanboree
pacnpocTpaHEeHHBIMU HEXeIaTeIbHBIMU PeaKLUsIMH
BBICTYNAIOT HAPYIICHUS CO CTOPOHBI KPOBETBOPHOM
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CHCTEMBI (CHIDKEHUE YPOBHS DPUTPOILIUTOB, TPOM-
OOIMTOB W HEHTPO(WUIIOB), a TaKkKe aUapes, pBOTa,
HapsAy C MOBBIIICHUEM apTePUATBLHOTO JABICHHUS.
MuHUMH3AIUS TOKCHYECKUX 3(PPEKTOB XUMHOTE-
panuu CrocoOHa TOBBICUTH JIOMYCTUMYIO JTO30BYIO
Harpy3Ky U, COOTBETCTBEHHO, PE3yJAbTAaTUBHOCTH
neueHus. Tem He MeHee, JUIA TaKWX IPENapatos,
KaK OKCaJMILIaTUH, (Gropypaii u OeBaru3ymad B
HACTOSIIIee BpeMsi OTCYTCTBYIOT CHEIHATU3NPOBaH-
HBIC CIIOCOOBI YMCHBIIICHUSI UX TOKCHYHOCTH KPOME
KOPPEKIINH JO3UPOBOK M CHUMIITOMATHYECKOH Tepa-
MUY BO3HUKIIMX MOOOYHBIX peakunuid. [Tpumenenue
mia3madepesa B KauecTBE METOZa JCTOKCUKAIIUU B
KOHTEKCTE CHI)KEHHUS TOKCHYHOCTH MPOTHBOOIYXO-
JIEBBIX TMPENapaToB IMOKa HE HCCIEAOBAIOCH, YTO
MIPECTABIISIET COOOW TEPCIIEKTHBHOE HAaIpaBlieHUE
JUTSL N3yYCHUSI.

MoOHHUTOPHHT KadyecTBa JKU3HH TMPHOOpETaeT
KIIFOYeBOE€ 3HaueHue B Tepanuu OonbHBIX ¢ MKPP,
MOCKOJIbKY 00JIalaeT BBICOKOH IMPOTHOCTUYECKOH
[IEHHOCTHIO W CIYXXUT BaKHBIM KPUTEPHUEM OIICHKH
sddextuBHOCTH NedeHus [3]. PerymspHbiii aHanus
3TOTO TOKAa3aTeNsl IO3BOJIIET CBOEBPEMEHHO KOp-
PEKTHUPOBATh TEPANEBTUYECKYD CXEMY, 4YTO 0CO-
OCHHO Ba)XHO TIPU IMPOJOHTUPOBAHHOM JICUCHUM U
IUHAMHYeCcKoM HaoOmoneHnn [4]. Yder kadecTBa
JKU3HU UTPACT ONPEACISIONIYIO0 POJIb IPHU MOI00PEe
MepCOHAIM3UPOBaHHON Tepanuu. MHauBumyanusa-
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LM JICYEHUS] C OpUEHTAlMeN Ha JaHHBIM MapaMeTp
CIOCOOCTBYET COXPAHEHHIO TPUEMIIEMOTO YPOBHS
¢u3nueckoro (QyHKIMOHUPOBAHHMS W TIOBBILIAET
MIPUBEPIKEHHOCTh MAIMEHTOB K INTENIEHOW Mpo-
THUBOOITYXOJIEBOM TEpaInu.

CoBpeMeHHBIE HCCie0oBaHus Bce Oonblie ¢o-
KyCHPYIOTCS Ha M3YYCHUW BIHSHUS BHEKICTOYHBIX
Be3ukyn (BB) Ha mpomecc pasButusg 310Kaue-
CTBEHHBIX omyxouyield. [{upkynupyromue B KpoBOTO-
K& MUKpPOYacTHIIbl, OCTAIOIIMECs MaJIOU3y4YEHHBIM
KOMITOHCHTOM TUTa3Mbl, UMEIOT pa3Mmepbl oT 40 mo
100 M [5]. OHM aKTMBHO CEKpPETHPYIOTCSA KIIET-
KaMd M WUTpaloT BaXHYIO POJb B MEKKIETOUHOM
koMMyHuKauuu. Ilnasmenneie BB mpencrasisitor
TeTEpOreHHYI0 TOMYJISIINI0, BKJIIOYAIOIIYI0 YaCTH-
6l TPOMOOITUTAPHOTO, YHAOTEIHAIBLHOTO [6, 7] H
omyxozieBoro mnpoucxoxacHus [8]. MccnenoBanus
CBUJICTETILCTBYIOT O 3HAYUTEIHFHOM ITOBBIIICHUH
KOHIIEHTpallMu NUPKynmupytonmx BB B kpoBoToke
MAI[MEHTOB NMPHU Pa3BUTHH 3JI0KAaYECTBEHHBIX HOBO-
00pazoBaHW, BKJIOYas KOJIOPEKTAIBHBIA pak [9,
10]. HaxomuteHo OOJIBIIOE KOJHMYECTBO JAHHBIX,
yKa3blBalOIIMX Ha ydacThe BB B kaHueporenese
KPP. UzsectHO, uTo BB, cexpetupyembie meracTa-
trnyeckumu kinerkamu KPP, ycunuBaror mponude-
pPaTUBHYIO aKTHBHOCTh W MHTPAIMOHHYIO CIIOC00-
HOCTb MEPBUYHBIX OMyXxoJyeBbIX kierok [11]. Takxke
€CTh JTaHHBIC, YTO B YCIIOBHSX THIIOKCHH 3JIOKade-
CTBEHHBIE KIIETKH aKTUBHPYIOT CEKPEIHUI0 aHTHO-
TeHHBIX (PaKTOPOB Yepe3 BHEKIETOYHBIE BE3UKYJIHI,
3arryckasi mporecc HeoaHrnoreHe3a. CoriiacHO Tio-
cineqauM AaHHbiM Zhang et al., BB, BbiiencHHbIC
M3 CTaperolIuX OITyXOJEBBIX KIETOK B YCIOBHSIX
XUMHOTEpanuy, cTuMyinupyor paszsutue KPP 3a
cuer aktuBanmuu NFkB-curmampHOro mytum c mo-
cienyromel ero Tpanciaokanueil B sapo [12]. BB
CIOCOOHBI YaCTHYHO OOECIeunBaTh TPOPHUECKYIO
MOJJIEPIKKY 3JI0KA4ECTBEHHOTO POCTa, KOMITEHCUPYS
MeTaboIMYecKie MoTpeOHOCTH omyxonu. B uact-
HOCTH, B pabore Zhang et al. mpomeMoHCTpHUpOBa-
Ho, uto BB, mpoayuupyemsie KRAS-myTanTHBEIME
KJIETKAMH KOJIOPEKTAIBHOTO paka, WHAYLIUPYIOT
BapOypr-a¢d ekt B pelMIMeHTHBIX JMATETHATBHBIX
KJIETKaxX KUIIIEUHHUKA KaK in Vitro, Tak u in vivo [13].
BB, nponyunupyemble 3710Kaue€CTBEHHBIMHU KJIETKa-
MH, MOIYIHPYIOT UMMYHHBIH Han3op [14] u omoc-
pEayIOT pa3BUTHUE JIEKAPCTBEHHOM YCTOWYHMBOCTH,
B TOM YHCJI€ 3a CUET IMMHUHAIUN XUMHOTEpPaIeB-
TUYECKUX areHTOB M3 OIIyXOJIEBBIX KIJIETOK. B mc-
cineqoBannn Wei et al. BBISIBIEH paHee HEHW3BECT-
HBIH MeXaHM3M (DOPMHUPOBAHMS PE3UCTEHTHOCTH K
¢bropypanmny npu KPP, cBs3anublif ¢ akTuBanuein
reHa VMP1 u nocneayromymM yCUIEHUEM CEKpEeLUH
BB [15]. Ocobyto posib B pa3BUTHH JIEKAPCTBEHHOM
ycToiiunBoctu urpaer Wnt-curnanusr. Tak, Hu et
al. MPOAEMOHCTPUPOBAIIH, YTO OIMYXOJb-aCCOLUH-
poBanHbIe (DuOpoOacTel depes BB wHAymmpyrot
YCTOWYHMBOCTh K (TOpypauuily U OKCAIUIUIATHHY,
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akTuBHpyss Wnt-CUTHATBHBIA TyTh [16, 17]. YUuThI-
Basl MUArHOCTHUYECKUH moTreHIan BB (moBwimieH-
Hast koHuentpauusi npu KPP) n ¢yHxnmonansuyio
3HAYMMOCTh B KaHIIEPOTE€HE3e, IEePCIEKTHBHBIM
HamnpaBJICHHEM SIBISICTCS pa3padoTKa CTpaTeruit
KoHTpoist ypoBH BB. OnmHoBpemeHHO aHamm3 co-
craBa BB oTkpsiBaeT BOZMOXXHOCTH TSI X HCITOIb-
30BaHMsI B KaueCTBE MPEIUKTUBHBIX OMOMapKepoB,
[T03BOJISISL TIEPCOHAIM3UPOBATh TEPAIMI0 Ha OCHOBE
MoOJIeKyJIsipHOro npoduis onyxonu. Llens nccneno-
BaHUs — omperenenne d¢GHeKTUBHOCTH U Oe30mac-
HOCTH TIPOBEJICHUS TIEPBOI JIMHUU JIEKAPCTBEHHOMN
Tepanuu Ha (oHe TuIazMadepesa y OONBHBIX Me-
TaCTaTUYECKUM KOJIOPEKTAIBHBIM PAKOM C y4ETOM
YPOBHSI BHEKJICTOYHBIX BE3UKYII.

MaTepna.nbl H METOAbI

Tayuenmol

WccnenoBanre BBITIONTHEHO B COOTBETCTBUH C
MOJIOKEHUSAMHU XeIbCUHKCKON neknapanuu. C nioHs
2020 no ampenb 2023 1. B KOTOPTHOE MPOCIEKTUB-
HOE OTKpBITOE€ OIHOLEHTPOBOE HCCIEIOBAaHUE B
OI'bY «HMUIL um. H.H. IlerpoBa» Munznpasa
Poccun 6p1u10 BRITROUeHO 58 maruenToB ¢ MKPP (de
710Vvo WA IPOTrpeccupoBaHue ciycts Oonee 12 mec.
IOCJIe OKOHYaHWS aJbIOBAaHTHOW XHMHOTEPAITHN),
ECOG 0-2 u oxunaeMoil NpOAOIKUTETBHOCTHIO
JKU3HU HE MeHee 3 Mec.

Kaunuueckas xapaxmepucmuxa nayuenmos

B nccnenyemoii rpymnme u3 28 manueHToB MpoBo-
JIAITACh TIepBast JIMHUSI XUMHOTAPTeTHOW Teparvu 1o
cxeme «mFOLFOX-6 + GeBaunzymad» B coueTaHUN
¢ turazmadepe3oM TepBbIe TPH IUKIA U Jlajee —
npoponkerne «mFOLFOX-6 + Gepann3zymat», a B
KOHTPOJIBHOH rpymme u3 30 manueHToB — TONBKO |
ymHus nedenus 1o cxeme «mFOLFOX-6 + OeBamu-
3yma0». [pyImbl ObUTH COMOCTABUMBI 10 OCHOBHBIM
xapakTepructukam (Tabdm. 1).

Memoo nposedenus niazmagepesa

IInasmadepe3 BHIMONHSUIM HAa O00OPYIOBAaHWUH
«I'emodenuke» (mMomens AMIIna-TT) ¢ mpumene-
HUEM OJIHOPa30BOTO CTEPUIIBHOTO MEeMOPaHHOTO
mwiazmopunerpa [IOM-01-TT («Poca») mo omno-
UTOJIBHOM MeToJuKe. B TedueHue mepBbIX Tpex LM-
ki1oB «mFOLFOX-6 + Oemaruzymady» BBITIOTHSIIHA
[0 TpU Mpoueaypbl miasMadepesa (BCero IeBITh
nporenyp) — B 1-i, 3-if u 5-if nHU, a HA 7-9-¢
mau mpoBommin «mFOLFOX-6 + OeBaru3ymaty.
3a onuH ceaHC yAalsuiM asMy B oObeme 10 mut/
KI' Macchl TeNa IManueHTa. BocrmomHeHne JKuaKoCTH
MPOM3BOAMIOCH €CTECTBEHHBIM ITyTEM.

Ananuz xaunuyeckou d¢hghexkmusnocmu

Jns oleHKW KIMHWYEeCKOW 3(P(EeKTHUBHOCTH
TEepamnuu ONpeaessuii OOBEKTUBHBIH OTBET TIO
kputepusm RECIST 1.1 nis conuIHBIX OITyXO-
neit [18]. beccoObiTuiinyto BeiKUBaeMocTh (BCB)
pPacCYUTHIBAIN OT MOMEHTa BKJIIOYCHHUS MalHneHTa
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Tadnuua 1. XapakTepucTHKa MANEHTOB

XapakrepucTuka «I1d + mFOLFOX-6 + Bev» (n = 28) | mFOLFOX-6 + Bev (n = 30) P
Cpennuii BO3pact, KoseOaHus 56 (26-75) 63 (33-76) 0,459
Myskckoii 43 % 50 % 0,853
ITon
JKenckwmit 57 % 50 % 0,675
Jlokanmsamus IIpaBocTopoHHSA 20 % 32 % 0,381
TePBUHOH OmyXoNH JIeBOCTOPOHHSIS 80 % 68 % 0,219
KRAS 14 u3 28 (50 %) 15 u3 30 (50 %) 0,639
NRAS 2 u3 28 (7 %) 4 w3 30 (13 %) 0,241
MornexynsipHbie MapKepbl
BRAF 3 u3 28 (10 %) 2 u3 30 (7 %) 0,314
MSI 0 1 u3 26 (4 %) 0,381
Tleuenn 90 % 82 % 0,433
Jlokamusauus Terxue/Tlnerpa 30 % 32 % 0,991
MeTacTa3oB
bprommna 7 % 21 % 0,211
IlepBuuno-meracrarndeckuit KPP 93 % 93 % 0,639
Ipumeyanne: IO — mrasmadepes; Bev — GeBaumsymad; KPP — konopekranbHblii pak.
Table 1. Patient characteristics
Characteristic PF + mFOLFOX-6 + Bev (n = 28) | mFOLFOX-6 + Bev (n = 30) p
Mean age, fluctuations 56 (26-75) 63 (33-76) 0.459
Male 43 % 50 % 0.853
Gender
Female 57 % 50 % 0.675
) o Right-sided 20 % 32 % 0.381
Primary tumor localization -
Left-sided 80 % 68 % 0.219
KRAS 14 out of 28 (50 %) 15 out of 30 (50 %) 0.639
NRAS 2 out of 28 (7 %) 4 out of 30 (13 %) 0.241
Molecular markers
BRAF 3 out of 28 (10 %) 2 out of 30 (7 %) 0.314
MSI 0 1 of 26 (4 %) 0.381
Liver 90 % 82 % 0.433
Metastatic sites Lungs/Pleura 30 % 32 % 0.991
Peritoneum 7% 21 % 0.211
Primary metastatic CRC 93 % 93 % 0.639

Note: PF — plasmapheresis; Bev — bevacizumab; CRC — colorectal cancer.

B HCCJIEJOBAHUE IO HACTYIJICHHUS NMPOTPECCHpPOBa-
HUsl 3a00NeBaHMs MM CMEPTH OT JHOOO0H NpHYH-
Hbl. O6myto BepkHBaeMocTh (OB) onpenensian kak
NepuoJl OT JaThl BKIIOYCHHS B HCCIICAOBAHUE 0
CMEpTH OT JI000H IPUYHHEL.

Ananuz moxcuuHocmu U Kawecmed JHCusHu

Bce ocnokHEHUsI perMCTPUPOBAIMCh B MEIU-
LMHCKHX JIOKYMEHTaX B COOTBETCTBHU C KPUTEPH-
svu NCI CTCAE v.5.0 [19]. KagecTBo *Xu3HH Ta-
[IMEHTOB OIEHHBAJIN C TIOMOIIHIO OCHOBHOM ITKAJIBI
onpocarka EORTC QLQ-C30 (Bepcus 3.0) [20].
[ManmeHTs CaMOCTOSTENBEHO 3AIOMHSIN ONPOCHUKH
nepea KaXAbIM LUKIOM XUMHOTEpanuu (IepBbIe
TPH LUKJIA).

Oyenxa usmeHneHus: KOTUYecmea YupKyIupyrouux
BHEKIEMOYHBIX BE3UK)I

JUIst n3y9eHust Oy XOJIb-CTIeU(DUIHBIX TUPKYIIH-
PYIOLIMX BHEKJIETOUHBIX BE3UKYJl B IIa3Me€ KPOBH

VOPROSY ONKOLOGII = PROBLEMS IN ONCOLOGY. 2025;71(4)

y MalUeHTOB HCCIeIyeMOW TpyHmbl Opajiu KpOBb
JI0 ¥ 1moclie mia3Madepesa, a B KOHTPOJIBHOW — JI0
U TIOCJIe XUMHOTEPAIUH, HCIIONb3Ysl BaKyTEeHHEpHI
¢ DJITA (5 mu). Ilocne 3abopa KpoBb LEHTPUDY-
rupoBan (1500 o6/mMuH, 15 MuH), Iasmy mnepe-
HOCHJIM B CTEPUJIbHBIC MPOOUPKH M 3aMOPaKUBAIH
mpu —80 °C. Ilepen anammu3om 00pasmbl pa3zMopa-
JKUBAJIM M IIOCIENOBATEIbHO LEHTPU(YTHPOBAIH
(300g — 10 mun, 800g — 10 mun, 2200g — 10
MUH), 3areM (uiasrpoBanu depe3 PES-¢umstp 0,45
MKM. Jlanmee TOTOBWJIM J1Ba pacTBopa: pacTBop |
(1,3 M1 torasmer, 150 mxn momumepa I11, 50 Mxir
nomumepa [12) u pactop 2 (1,3 ma PBS, 150 mxn
I11, 50 mxn I12). Ilocne mepeMemmBaHus Ha BO-
prekce ux MHKyOMpoBanu Ha 1ueiikepe (4 °C, 60
muH). PactBop 1 nenrpudyruposamu (1000g, 10
muH, 4 °C), cynepHaTaHT yHajsuid, OCaZloK pecy-
cnenaupoBanu B 1,4 mu pactBopa 2 (pactBop 3),
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cHoBa neHtpudyruposanu (1000g, 10 mun, 4 °C),
nocie yero ocaaok pacteopsuin B 100 mxn PBS u
WHKyOupoBanu Ha meiikepe (4 4). 3arem oOpasell
nenTpudyruposanu (3000g, 3 MuH), CynmepHATaHT
MEPEeHOCWIIM B YUCTYIO TpoOHpKy. KoHueHTpanmio
MW pa3Mep BE3WKYJ ONpEeAeisuld Ha aHaln3aTope
NanoSight NS300 (Malvern Panalytical, CIIIA),
npeaBapuTenbHO pazdaBuB npodsl PBS (1 : 1000
wm 1 : 200). HacTpoiiku cheMKH: YPOBEHb Kame-
pel — 12, 3arBop — 1200, ycunenne — 125, mno-
por — 5. Jlms kaxaoro obpasia MPOBOIWIH IISAThH
n3mepenuii (30 cex, 749 kagpoB) B pa3HbIX MHUKPO-
o0bemax, ycpenHsisi TaHHble. Beero ananm3upoBanu
4-5 MHUKpOOOBEMOB Ha 0OOpaser.

CratucTHYecKuil aHajau3 OCYLIECTBIIAIN Hema-
paMeTpUdecKUMU MeTolaMH. THIl pacnpenencHus
ONpEAETWIN C MOMOIIBI0 THCTOTPAMM pacipezene-
Hus U kpurepues Hlanupo — Yuika u Koamoropo-
Ba — CwmupHoBa. KareropuanbHble naHHBIE Mpen-
CTaBJIEHBI KaK yacToTa W MpoIeHT. KareropuanbHble
[IEpEMEHHBIE NPEJCTABICHBl B BUIE YacTOT U IPO-
LIEHTOB, HENpEepbIBHbIE — KakKk CpeJHee + CTaH-
JIApTHOE OTKJIOHEHWE WJIM MeIWaHa C WHTEpK-
BapTHJIBHBIM pa3MaxoM MJisl HemapamMeTpPHYECKHX
JAHHBIX. AHaIU3 BBDKMBAEMOCTH MPOBOJWIN Me-
tonom Kamnmana — Mailepa. CpaBHeHUE CpeaHUX
B HECBSI3aHHBIX BHIOOpPKaX BBIMOIHSIIN C TOMOIIBIO
U-kpurtepust Manaa — YuTHH (HEeHOpMaJIbHOE pac-
npezaeseHue). s OLeHKH pa3Inyuil Ka4yeCTBEHHbIX
MPU3HAKOB TpUMEHsUH Kputepui y> I[lupcona wu
TouHbll kputepuit Duiepa. Koppemsiun mexmay
ypoBHsiMH BB M OOBEKTUBHOTO OTBETa aHAU3U-
pOBaId C HCIOJIb30BAHHUEM PAHTOBOM KOPpEsLUU
Crnupmena. Metonom Monmena nmpu ROC-amanuse
ONpENENsUId MOPOroBblii  ypoBeHb BB. VYpoenb
p < 0,05 cuuTancs CTaTUCTUYECKH 3HAYUMbIM. J1jis

CTaTUCTUYECKUX TECTOB HCIIOJBb30BAIU MPOrpaMM-
eI maker SPSS 23.0 (IBM, Ywukaro, MmuHoiic).

Pesyabrarsl

Oyenxa noxazameneil KIUHUYeckol ¢hgexmus-
Hocmu npu dobasieHuu niasmagepesa

[locne Tpex UUKIIOB NEPBOW JIMHUU JICUCHHS BCE
NalMEeHTHl MPOILUIM TJIAHOBOE KOHTPOJILHOE 00cIe-
JOBaHME Ul OLIEHKM JAWHAMHUKH 3a00ieBaHMs U
3G PEKTUBHOCTH  MPOTHBOOITYXOJIEBOW  Teparu,
KOTOpasi TIPOBOJIMIIACH B COOTBETCTBHU C KPUTEPH-
svu RECIST 1.1. JlnHamMudeckuil KOHTPOJIb OCY-
HICCTBIBLICS KaXJble TPH IHMKIA. 3a(UKCHpPOBaHBI
JaHHBIE O HawiIyylleM OObEKTUBHOM OTBETE Ha
JICYCHUE B HCCIEAYyeMOW M KOHTPOJILHOW TpyIax
(Tabm. 2).

OrneHka BBDKHBAEMOCTH HPOBOIMIIACH MO METO-
ny Kammanma — Maiiepa. Menunana bCB B wuccre-
nyemoit rpymnne cocrasuiaa 10,7 mec. (95 % HU:
7,1-14,3), a B xoHTponsHOU rpynmne — 10,0 mec.
(95 % AN: 7,9-12,1), paznuuaust MEeXAy TpynIamMu
Obutn crarucTuiyecku He3Hauumbl (p = 0,51). Ana-
mi3 OB mokasan, 4To B HCCIlieyeMoW Tpymre Me-
muana He Obuta mocturayta (95 % [AU: 24,9-HJ),
TOTJla KaKk B KOHTPOJILHOW TpYIEe OHA COCTaBUIIA
28,4 mec. (95 % [AU: 19,3-37,6). Paznuumns mexmy
rpynnamu Obuti HezHauuMbl (p = 0,43).

Oyenka moxcUuHOCMU KOMOUHUPOBAHHOZ0 Jie-
YeHusl

[Ipu cpaBHEHUH TPYNIT BBISBICHO, YTO KOMOHMHA-
s ¢ mazmMadepesoM (Mcciemyemas TpyIa) acco-
UHUpOBaJiach cO 3HaYMMO Oojiee HU3KOH 4YacToTon
aHEMHUH, TPOMOOLIMTONICHUN U apTepHaIbHON TUIep-
TeH3uu 1-2-# cTeneHu, 4eM B KOHTPOJIBHOW IpyIie
(6e3 mnasmadepesa). Kpome toro, B rpymnme ¢ [1dD

Tadauna 2. O0beKTHUBHBINH O0TBET B HMCCJeAyeMoil U KOHTPOJBHOH rpynmax

OOBEKTUBHBIH OTBET «I1® + mFOLFOX-6 + Bev» (n = 28) mFOLFOX-6 + Bev (n = 30) p
Ilonmsni perpecc 0 % 0 % > 0,05
Yactuunelit perpecc 39 % 30 % > 0,05
Crabmmm3anns 54 % 70 % > 0,05
Konrposp 3aboneBanust 93 % 100 % > 0,05
Iporpeccupopanne 7 % 0 % > 0,05

Tpumevanne. [1® — niasmagepes, Bev — 6Gesayuzyma6. KoHTpob 3a001eBaHHs BKIIOYACT MOMHBIA PErpecc, YacTHYHBIN perpecc i CTabHIH3aIiio 3a00IeBaHMs.

Table 2. Objective response in the experimental and control groups

Objective response PF + mFOLFOX-6 + Bev (n = 28) mFOLFOX-6 + Bev (n = 30) P
Complete response 0 % 0 % > 0.05
Partial response 39 % 30 % > 0.05
Stabilization 54 % 70 % > 0.05
Disease control 93 % 100 % > 0.05
Progression 7% 0 % > 0.05

Note: PF — plasmapheresis; Bev — bevacizumab. Disease control includes complete regression, partial regression and stabilization of the disease.
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Taoauna 3. Oc/ioKHeHUs JieYeHHs] B HCCJIeNyeMoil U KOHTPOJBHON rpynmax

OcoxHeHHe «[1® + mFOLFOX—6 + Bev» (n = 28) | mFOLFOX-6 + Bev (n = 30) P
JIro0ble OCIOKHEHUS 28 (100 %) 29 (97 %) 1,000
JIro6bie ocnoxkueHus: 3—4-it creneHn 8 (29 %) 7 (23 %) 0,767
Myxko3ut 1-2-ii creneHn 1 (4 %) 3 (10 %) 0,612
Ioebienne AJIT u ACT 1-2-i crenenn 5 (18 %) 11 (37 %) 0,146
| RNT— Anemus 1-2-# cremeHun 8 (29 %) 20 (67 %) 0,005
YecKue Heiirponenus 1-2-if creneHn 13 (43 %) 17 (60 %) 0,202
OCHOMRHCHIA | 1y oMBormTone s 1-2-if cTerern 1 (4 %) 8 (27 %) 0,005
l'mnepkpearnanHeMus 1-2-i creneHn 14 %) 5 (17 %) 0,195
Heiiponarust 1-2-ii crenenn 8 (29 %) 11 (37 %) 0,583
Jmapess 1-2-if crenenn 7 (25 %) 15 (50 %) 0,062
PBora 1-2-it crenenn 1 (4 %) 7 (23 %) 0,053
TomrHoTta 1-2-i creneHn 10 (36 %) 14 (45 %) 0,435
Cnabocts 1-2-i creneHu 27 (96 %) 30 (100 %) 0,483
AptepuanbHas runeprensus 1-2-it crenenu 2 (7 %) 9 (30 %) 0,043
KpoBoreuenue 1-2-it crenenn 14 %) 1 (3 %) 1,000
IIporennypus 1 (4 %) 2 (7 %) 0,483

Ipumeyanue: 11O — mnasmadepes; Bev — Gepaunsymad. OLeHKY 3HAYMMOCTH Pa3iIMdMs OCIOXKHEHWII B JABYX IPYNNaX HPOM3BOIWIM C HOMOUIbIO Kpurepus y2 ITupcoHa u TO4HOro

xputepus Oumepa.

Table 3. Treatment complications in the experimental and control groups

Complication PF + mFOLFOX—6 + Bev (n = 28) | mFOLFOX-6 + Bev (n = 30) P
Any complications 28 (100 %) 29 (97 %) 1.000
Any complications of grade 3—4 8 (29 %) 7 (23 %) 0.767
Mucositis grade 1-2 1 (4 %) 3 (10 %) 0.612
Increased ALT and AST grade 1-2 5 (18 %) 11 (37 %) 0.146

Anemia grade 1-2 8 (29 %) 20 (67 %) 0.005
iﬁ‘;‘fggﬁ;‘;} Neutropenia grade 1-2 13 (43 %) 17 (60 %) 0.202

Thrombocytopenia grade 1-2 1 (4 %) 8 (27 %) 0.005
Hypercreatininemia grade 1-2 1 (4 %) 5 (17 %) 0.195
Neuropathy grade 1-2 8 (29 %) 11 (37 %) 0.583
Diarrhea grade 1-2 7 (25 %) 15 (50 %) 0.062
Vomiting grade 1-2 1 (4 %) 7 (23 %) 0.053
Nausea grade 1-2 10 (36 %) 14 (45 %) 0.435
Weakness grade 1-2 27 (96 %) 30 (100 %) 0.483
Arterial hypertension grade 1-2 2 (7 %) 9 (30 %) 0.043
Bleeding grade 1-2 14 %) 1 (3 %) 1,000
Proteinuria 14 %) 2 (7 %) 0.483

Note: PF — plasmapheresis; Bev — bevacizumab. The significance of differences in complications between the two groups was assessed using Pearson’s y? test and Fisher’s exact test.

nuapes HaOmojanach B JBa pas3a pexke, a 4acToTa
pBOTHI 1-2-i1 crenenu cHuzmnacek ¢ 23 10 4 %, ox-
HAaKO JaHHbIE pa3jiMuus He JOCTUIVIM 3aJaHHOIO B
HCCIIeIOBAaHMSI YPOBHS 3HAYUMOCTH (Tadm. 3).

Oyenka kauecmea HCU3HU

[Ipu omeHke KauecTBa JKU3HU C IOMOIIBIO
onpocunka EORTC QLQ-C30 B TeueHHE mMepBbIX
TpeX LHUKIOB XUMHOTEpanuH ObUI0 OOHApYKEHO
3HaUUMOE pa3Iu4yhe B SMOLMOHAIBHOM (YHKIHO-

VOPROSY ONKOLOGII = PROBLEMS IN ONCOLOGY. 2025;71(4)

HUPOBAHUH, KOTOPOE MOSBUIOCH K TPEThEMY LUKIY
(p = 0,032), a paznuuust B ¢pu3nueckoM (QyHKIHO-
aupoBarnu (p = 0,027) u cmaboctu (p = 0,004) —
y’Ke Ha BTOPOM IIHKJIE.

B xome wcchemoBaHus ObIIO  3a(pUKCHPOBAHO
JIOCTOBEPHOE IOBBILIEHHE YPOBHS SMOLMOHAIBHO-
ro (YHKIIMOHUPOBAHMSI B HCCIIEAYyEeMON TpymIe Ha
MPOTSDKEHUH TPEX MOCIEIOBATEIILHBIX 3TAOB M3Me-
perust (p = 0,013). IIpu >TOM B rpyrme KOHTPOIS
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Puc. 1. M3meHeHne nokasareseil kauecTBa )KU3HU: SMOLMOHANBHOrO (GyHKUHOHUpOBaHUs (a), dusnueckoro (yHkuuHoHUpoBaHus (0) U ypOBHs
cnaboctu (B) B IMHAMMKE MEPBBIX TPEX LUKIOB B Uccienyemoil («miasmadepes + mFOLFOX-6 + GeBaun3yma0») ¥ KOHTPOJBHOW IpyIHIax
(«mFOLFOX-6 + GeBanusymao»)

Fig. 1. Dynamics of quality-of-life parameters during the first 3 treatment cycles: (a) emotional functioning, (6) physical functioning, and (B)
fatigue levels in the study group (plasmapheresis + mFOLFOX-6/bevacizumab) versus the control group (mFOLFOX-6/bevacizumab alone

JAHHBI TapaMeTp He MPOAEMOHCTPUPOBAT CyIIle-
CTBEHHBIX W3MeHeHn (puc. 1, a). s ompenene-
HUS 3HAYMMOCTH Pa3HUIIbI TIOKa3arenel (pyHKIIMOHU-
POBaHUS Ka4ecTBa KU3HU B IMHAMUKE UCIIOIb30BaIH
tecT PpuamMana.

Ha mpoTsbkeHuM Tpex UHMKIOB HaONIOACHUS B
KOHTPOJBHOHN Tpymie Obuto 3a)UKCHPOBAHO CTATH-
CTHYECKH 3HAYMMOE CHIKCHHE YPOBHs (pU3HYECKO-
ro ¢yakmuonuposarms (p = 0,005), B To BpeMms
KaKk B HCCIEIAYeMOW TPYIIIE JaHHBIA TOKa3areib
ocTaBajcs CTa0MIbHBIM M HE JIEMOHCTPUPOBAI CY-
IIECTBEHHBIX M3MeHeHu# (puc. 1, 0).

Ha mpoTsbkeHuM Tpex UHMKIOB HaOMIOACHUS B
KOHTPOJBHON TpylIe OTMEYaloCh JOCTOBEPHOE
yBeNuueHHe BbIpakeHHOCTH crnaboctu (p < 0,001),
TOrJia Kak B MCCJeNyeMOM Ipynne JaHHbIA MoKasa-
TeJIh OCTAaBaJICsA CTaOWIBbHBIM (puc. 1, B).

838

Oyenka ypoeHs GHEKNEeMOUHbIX GE3UK)I

Pe3ynbprarel ucCClieZOBAaHUS IOKA3add 3HA4YM-
MY TUHAMHUKY CHUXXEHHUS OTHOCHTEIBHOTO YpOB-
Hs omyxoneBeix BB (n = 16; p = 0,004 mo tecty
Opuamana). JanpHeldmuii aHaau3 TPOJEMOHCTPH-
poBall, 4To CHWXKeHUe ObLI0 00ycnoBieHo 3¢ddek-
TOM TOJIBKO B IpyIIe ¢ NPUMEHEHHEM Iiazmade-
pe3a (n = 9; p = 0,037, mo Tectry ®punmana). Ha
pHuC. 2 TIpencTaBleHbl WHAUBHIYaJbHbIE H3MEHE-
HUS OTHOCHUTEJNBHOTO ypoBHd BB y mauuenros B
JIBYX TpyIIax.

[locne mpoBeneHMsi Tpex CeaHCOB IUIa3Made-
pe3a ObUIO OTMEYCHO 3HAYMMOE M3MEHEHHE YpPOB-
a1 BB (tect Bmikokcona, p = 0,015). IIpu sTom
CTaTUCTUYECKU 3HAUMMBIX pas3iauuuili B yposHe BB
HEIOCPEICTBEHHO /10 M IIOCJE IIEPBOI0 U BTOPOIO
nukiioB [IXT BeIIBIEHO HE OBLIO.

BOMPOCbI OHKOJIOTUWN. 2025;71(4)
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rpymmax («mFOLFOX-6 + GeBann3ymat»)
Fig. 2. EV level dynamics in patients in the experimental (plasmapheresis + FOLFOX-6 + bevacizumab) and control groups (mFOLFOX-6 +

Bevacizumab)
1,0 - 1,0 y
/ S/
/ /
/ /
0,8 / 0,5 / g
,r'/ ,,'/
/ Y
. AUC 0,938 p=0,043 _ AUC 0,938 p=0,043
2 067 / . 0,6 /
2 / s /
e =}
H / o /
5 / ® /
@ 047 Vs 0.4 y
o S S/
/ /
/ /
0,21 S/ 0,21 /
/ S/
/ /
00 T T T T 00 T T T T
00 02 04 06 08 10 00 02 04 06 08 10
1 - CneuudmHOCTE 1-specificity

Puc. 3. ROC-ananu3 noporosoro ypoBHs BB, mpu xotopoMm ormedeH poct omyxonu Ha 1 % u Gonee
Fig. 3. ROC curve analysis for determining the threshold EVs level predictive of >1% tumor growth

Haiinena mpsiMasi Koppemsuusi MEXIy HU3Me-
HeHneM ypoBHS BB B % u m3meHeHumem ypoBHA
cmaboctun (EORTC QLQC30) mocne Tpex HHUKIOB
(r = 0,860, p = 0,003).

s moucka NpeIuKTUBHOM 3HAYUMOCTH IIUPKY-
nupytomux BB Obu1o mpoaHanu3upoBaHO HanIU4He
KOPPESILIUOHHON CBSI3U MEXYy U3MEHEHUSIMU KOH-
nentpanuu BB u 00bekTHBHBIM 0TBEeTOM. Pesynpra-

VOPROSY ONKOLOGII = PROBLEMS IN ONCOLOGY. 2025;71(4)

Thl KOPPEJALMOHHOTO aHAJIN3a BBISIBUIIN 3HAYUMYIO
NpsMYI0 3aBUCUMOCTh MeEXay ypoBHeM BB mocie
MepBOM Mpoleayphl TuiazmMadepe3a U OMyXOJIEBBIM
orBetoM (r = 0,790, p = 0,02). Meronom Moze-
Ha nipu ROC-ananmse ObIT OTpe/eieH MOPOTOBBI
ypoerb BB = 2,0%10"!, BbIlie KOTOpOTro ObLIT OTME-
geH poct omyxonu > 0 % ¢ AUC 0,938 (95 % U,
0,762-1,0), p = 0,043 (ayBcTBHTEIBHOCTE — 75 %,

839



DOI 10.37469/0507-3758-2025-71-4-OF-2396

crerupuuHoCTh — 75 %, MOJIOKUTEIBHO MPOTrHO-
CTHUYECKOE 3Ha4deHWe (MCTHHHO TIOJOKUATEIBHBIN
pesynerar) — 100 %, HeraruBHOE MNPOTHOCTHYE-
CKO€ 3HaueHWe (MCTHHHO OTPUIATEIBHBIA pPe3yib-
tat) — 80 %, Tounocte — 87 %) (puc. 3).

O6cy:xnenue

Mpsl oueHniun 3)(HEKTUBHOCTh, TOKCHYHOCTD M
KaueCTBO JKM3HU IPU IPOBEACHUU IEPBOM JMHUU
nexapctBeHHoH Tepanun «mFOLFOX-6 + Oe-
Banu3yma0» Ha (oHe Imasmadepesa B TEUCHHE
MEPBBIX TPEX LHUKIOB y OOJBHBIX MeTacTarude-
CKHM KOJOPEKTaJbHBIM PAaKOM C Y4Y€TOM YPOBHS
BHEKJIETOUHBIX BE3UKYNl. B wHccnenyeMoil rpymme
BBITIOJIHSJIN TI0 TPH Mpoueaypsl miazmadepesa (1-
i, 3-#, 5-it qum) mepen HaganoM «mFOLFOX-6 +
OeBaumszymab» Ha 7-ii geHb. B nuteparype omu-
CaHO TpPUMEHEHHEe TeMOCOpPOIMM B COYETAHHU C
JAHHOM CXEMOH JieuyeHMs, OJHAKO, B OTIMYHE OT
HaIllero HUCCIEN0BaHMs, €€ MPOBOAMIN IOCce XH-
MuoTtepanuu [21].

B pabote He BBISIBICHO pa3iM4Hil B 4aCTOTE 00b-
EKTUBHOTO OTBeTa MeX1y rpymmamu (39 % npu mo-
OaBienun miasmadepesa npotus 30 % B KOHTpOIIE,
p = 0,544). Meauana BCB rtakxe Obuta comocra-
Bumoit: 10,7 mec. (7,1-14,3) B ocHOBHOH rpymme
u 10,0 mec. (7,9-12,1) B xontpomsHoii (p = 0,51),
YTO COOTBETCTBYET IAAHHBIM 3apyOEXKHBIX HCCIIENO-
Banuii komOmHanmu FOLFOX c¢ Geammsymabom
[22, 23leucovorin, and oxaliplatin (mFOLFOX6].
CpaBaenne OB wmexay rpynmnaMd HE BBISIBUJIO
CTaTUCTUYECKH 3HAUYUMBIX pPa3Nuuuii (MenuaHa B
OCHOBHOW Tpymme He mocturayra (24,9-33,5 mec.)
npotuB 28,4 mec. (19,3-37,6 mec.) B KOHTpOIE,
p = 0,426). [IpumedarenpHO, 9TO TIOKa3zatenb OB B
KOHTPOJIBHOU Tpyte (28,4 Mec.) MPeBhICKI Pe3yib-
TaThl AHAJIOTMYHBIX MCCICAOBaHUN — 25,7 Mec. B
nccaenopannn BECOME u 21,3 mec. B mccieno-
Banusix Il daswr [22, 23leucovorin, and oxaliplatin
(mFOLFOX6]. Takum o0pa3om, IpoOBEACHAUE TICPBOI
muaumn tepanuu «mFOLFOX-6 + GeBanusymad» Ha
¢done razmadepesa He CBA3aHO C YXYAIICHUEM TO-
KazaTesel KIMHUYECKOH 3((PEKTUBHOCTH JICUCHUSI.

B ycioBusiX OrpaHUYEHHBIX BO3MOXKHOCTEH I0O-
BBITIICHUS 3PPEKTUBHOCTH JCKAPCTBCHHON TEpaITim
0CcOo0yI0 aKTyaJbHOCTh MPHOOpEeTaeT MUHUMH3ALMS
TOKCHUYHOCTHU JICYCHUSI.

HccnenoBanue mpoIeMOHCTPUPOBAIO CTaTHCTH-
YeCKH 3HAYMMOE CHIDKEHHE YacTOThl OTAEIbHBIX
HEXXEJIATEIbHBIX SBJICHUI B rpymie ¢ IuiasMade-
pezom: anemuu 1-2-if crenenu (29 nporus 67 %,
p = 0,005), Tpombonmronennu 1-2-if crenenm (4
npotuB 27 %, p = 0,005) u aprepuanbHON runep-
teH3un 1-2-i crenenu (7 mpotus 30 %, p = 0,043).
AHaJIOTHYHBIC JJaHHbIE ObUTH MOJTY4EHBI B UCCIIENO-
BaHUH C TEMOCOPOIHEH, IJe 0OTMEYanoCch YMEHbIIe-
HUE 9acToThl TOIHOTH (40 mpotuB 85 %), Anapen
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(5 nmporuB 60 %) u acrenuu (10 mporuB 25 %)
[21]. B Hameit pabote Takke HabIrOMAIACh TEHACH-
U K CHIDKEHHUIO YacTOTHI JUaped U pBOTHI 1-2-i
CTETIeHH, YTO CBHUJIETENBCTBYET O CXOKEM Mpoduie
Oe3onacHocTH I1a3Madepesa U TeMOCOopOLUH.

IIpu MKPP BaxHO 3amadeil Ie4eHUs] CTAHOBUT-
Csl HEe TOJIKO KOHTPOJb OITyXOJIEBOTO pOCTa, HO H
NojJepKaHue KauyecTBa JKU3HU manueHToB. Mccie-
JIOBaHUE TI0Ka3aj0, 4ToO JoOaBiieHHe IniazMadepe-
32 CHOCOOCTBOBAJIO YIYYIIEHHUIO 3MOLMOHAIBHOTO
cocrostans marerToB (p = 0,013), coxpaHenuro
(msnueckoit akruBHocTH (p = 0,005) U nmpenorspa-
meHnto pa3Butus ciadoctu (p < 0,001). Cxoxwue
pe3ynbTarbl ObUTM TOJMYYEeHBI TPU HCIIONB30BaHUHT
reMoCOpOIHH, TJI€ 0TMEYAIOCh YIYYIlIEHUE OOIIEero
coctostHUs 310poBhs (p = 0,001), sMonmroHATHHON
(p = 0,039) u commanwpHOU amantanuu (p = 0,04)
[21]. B uccrnenoBanmu OpioBckoit u coarT. (2005)
WHTpAOTepaIliOHHAasl ~ ayTOTeMOXHMHUOTEpANus  C
5-pTopypannioM U METOTPEKCATOM NPH MECTHOpa-
CIIPOCTPaHEHHOM pake 00O0J0YHOMN KHUIIKH yITydIlHn-
na 6e3penuauBHYyI0 BbDKHBaeMocTh (100 vs. 53 %
B KOHTPOJIE) U UMMYHHBIH oTBeT [24]. B omimume
OT Hamed paboThl, r7ie ObLIO MOMYYEHO CHIDKEHHE
TOKCUYHOCTH TIPM METACTaTHUECKOM Ipolecce, UX
METOJI TToKa3all, 9To 3(PPEeKThl IKCTPAKOPIOPATHHOM
00pabOTKH 3aBUCAT OT KOHTEKCTa: WHTpaoleparu-
OHHOE TPHMEHEHHUE BIMSIET Ha PEIUINBHPOBAHUE,
a Ipu MeTacrazax — JIMIIb Ha TOKCHYHOCTb M Ka-
YEeCTBO KHU3HH.

B xome pa0oThl BBINOMHEH aHAIW3 JHUHAMH-
Kd THpKyaupyommx BB npu komMOnHHpOBaHHOM
JICYeHUN KOJIOPEKTaJbHOTO paka C J100aBIeHHUEM
s depentHoil Tepanuu. [lo maHHBIM TPOBEIECHHO-
ro moucka B 0a3zax PubMed/MEDLINE, Scopus u
Web of Science (1o cocrostauto Ha anpens 2025 1),
AHaJIOTMYHbIE HCCIIEIOBAaHHUS B3aMMOCBS3U YPOBHS
BB ¢ sddexTnBHOCTRIO Tepanmuu Tpu 100aBICHUT
iazmadepesa B AOCTYIHOW JIUTEpaType HE omuca-
HEl. B HemaBHeMm wmccnemoBanum Yang et al. (2023)
ObuTa TpelIoKeHa 22-reHHasi CUTHAaTypa Ha OCHOBE
PHK BHEKJIETOUHBIX BE3UKYJ, JEMOHCTPUPYIOLIAs
BBICOKYIO NpOrHOCTHYecKyo TouHocTh (AUC 1o
0,986) B mpenckazaHMM OTBETa Ha MEPBYIO JIMHHIO
xumuoreparmu  ipu MKPP  [25]. [lokazano, dro
oOHapy)KCHHOE W3MEHEHUE KOHIeHTpauuu BB B
obmeit momymsiuu (n = 16, p = 0,004) maGmona-
JIOCh 3a CUET MAlMEHTOB, TOIyYaBIINX u1a3Madepes
(n=29, p=0.037). Takum 06pa3oM, MOKHO MPEIIIO-
JIOXKHUTH, YTO TIPOBEJICHHE XMMUOTEPAITUN HE OKa3bl-
BaeT CYLICCTBEHHOI'O BIMSHUS HA YpoBeHb BB, Tor-
Jla Kak IoiazMadepe3 CIocoOCTBYET €ro CHIKCHUIO
3a cyeT ¢u3uyeckoro BbiBeAeHUs. [IpumedarensHo,
4yro JUHamMHKa ypoBHsi BB mocne mazmadepesa
HOCHJIA BPEMEHHBIH XapakTep: WX KOHIEHTpaIHs
CHIDKaJlach TOCJE MpPOLEAYpPhl, HO BIOCIEACTBHU
BO3BpalaJlaCh K HCXOAHBIM 3HaueHUsIM. JTO MO-
JKET TOBOPHUTH O TOM, UYTO IUIa3Madepe3 OKa3blBaeT
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MIPEUMYIIECTBEHHO MEXaHMYeCKOe BO3/EHCTBHE, HE
BIMAS Ha IIyOMHHBIC OHOJOTMYECKHE IPOLECCHI,
peryaupytoue nponykuuto BB. Kpome toro, Bapu-
abeTpHOCTh M3MepeHuid ypoBHsI BB y ogHOTO 1 TOTO
JKe TalUeHTa B pasHble AHU TpeOyeT NalbHEHIIero
W3YUYCHHS IS ONIpeeNIeHHs] KIMHNYECKH 3HAYUMBIX
kosebannii. OIHUM M3 KITIOUEBBIX BOIPOCOB OCTa-
€TCsl OTCYTCTBHE KOPpEJSIIMM MeEX1y ypoBHeM BB
1 3QPEeKTUBHOCTHIO TEparuu B TpyIIe 0e3 ra3Ma-
¢epesa. Eciu BB neiicTBUTENEHO HMIPAlOT pojib B
MaToreHe3e WM OTBETE Ha JIEYeHHE, MOXKHO OBLIO
0XMJaTh, YTO MX HCXOAHAs KOHLEHTpauusi Oyaer
aCCOIMMPOBaHA C KIMHUYECKUMHU ncxopamu. OpHa-
KO TaKoW CBsI3M OOHApY)KEHO HE ObLIO, YTO MOXKET
yKa3bIBaTh HA HAJIMYHME JOMOJHUTENBHBIX (DaKTOpOB,
omocpenyronx BausHUe BB, mrbo Ha Hemocrarod-
HYI0 MOIIHOCTh HCCII€IOBaHMs AJIs BBIBIEHHUS Clla-
ObIX, HO 3HAYMMBIX aCCOLIMAIMM.

Knuandeckass 3Hauumocts ypoBHs BB Obiia
MOJITBEPK/IEHA B XO/I€ KOPPEJSIMOHHOTO aHaju3a.
boula BbIsiBIEHA HpsiMas KOPPEJSLUS MEXIY W3-
MeHeHueMm yposHs BB (%) u ypoBHem cnaboctu
(EORTC QLQ-C30) mocne Tpex ITUKIOB JICUCHUS
(r = 0,860, p = 0,003), 4yTO CBHIETEIHCTBYET O
MOTEHIMAIbHOM BKJIa/Ié BHEKJIETOYHBIX BE3HMKYN B
(hopMHpPOBaHME CHUMIITOMOB, ACCOLMMPOBAHHBIX C
yXyALIEHHWEeM KadecTBa JKU3HM mNanueHtoB. C Kiu-
HUYECKON TOUKU 3pEHHMs, Ilazmadepe3 MOXKeT pac-
CMAaTpUBaTbCsi KaK METOJ, CIIOCOOHBIM ymydIarh
KaueCTBO KU3HU IallMEHTOB.

OcoOblil MHTEpeC NPEenCTaBIsSCT BbIBICHHAS
IIPOTHOCTUYECKAsl 3HAYMMOCTh YpoBHS BB — mpu
ero ypoBHe Bbiie 2.0x10'"" mocne nepBod mpolie-
Oyphl miasmadepe3a OTMeyaslach BBICOKAsI BEPOSIT-
HOcTh pocTa omyxoinu > 0 % (AUC 0.938, 95 %
AN 0.762—1.0; p = 0.043). DT HaHHBIE MO3BOJISIOT
paccmarpuBarh ypoBeHb BB kak mnoTeHuManbHbIN
Onomapkep, KOTOPBI MOXET HCIIONb30BaThCS IS
cTparu(uKalMy TAaNUeHTOB M POTHO3UPOBAHUS
OTBETa Ha Teparuio.

Takum o00pa3om, NpOBeACHUE NEPBOM JHHUHU
nekapcTBeHHOW Tepammu 1o cxeme «mFOLFOX-6
+ OeBamm3ymab» Ha ¢oHe TuazMadepe3a HE CBS-
3aHO C M3MEHEHUEM KIMHUYECKOH 3((PEKTHBHOCTU
JICYCHUS, NPU 3TOM acCOLUHUPOBAHO CO 3HAYUMBIM
CHIDKCHHEM TOKCHYHOCTH (aHEMUsi, TPOMOOLIUTOTIE-
HUS, apTepuaibHas TUMEPTEH3US) W YIyqIIeHHEeM
KauecTBa JKM3HM ManueHTtoB. lIpoBenenue mnepsoit
muann Jedennss MKPP no cxeme «mFOLFOX-6 +
OeBannzymad» Ha (poHe mrazmadepesza MOXKeET ObITh
pPaccMOTPEHO TpU Pa3BUTHHM B XOJ€ TEpamuu aHe-
mun 1-2-# crenenu, TpomboruTonennn 1-2-i cre-
MEHU WIH apTepUabHOM TumnepreHsuu 1-2-i cre-
neHu. B Hamem uccienoBaHuu ypoBeHb BB Bbliie
2,0 x 10" mocne mepBoii mporenypsl azMadepesa
aCCOLIMUPOBAJICA C BBICOKOH BEpPOATHOCTBIO pPOCTa
omyxomu (AUC 0,938, p = 0,043), uro yka3pIBaeT
Ha €ro BO3MOXHYIO pOJIb KaK MPEAUKTUBHOIO Map-
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kepa. TeM He MeHee, OTCYTCTBHE CBSI3H C APYTHUMHU
KIMHAYECKMMHU UCXOAaMH TpeOyeT JanbHeimei Ba-
JIUJALUN.

3akiouenue

[IpoBeneHHoe wcciIeqOBaHNE TIO3BOJIMIIO  Clie-
JIaTh PSAJl B&KHBIX BHIBOJOB, KACAIOIIUXCS IPUMEHE-
HUs Tazmadepe3a B KOMOMHALUKM CO CTaHAAPTHOM
CXEMOW JIeYeHHUS METAaCTaTUYECKOTO KOJIOPEKTallb-
Horo paka (MKPP). OcHoBHbIE pe3ynbraTbl cBHIE-
TEeTLCTBYIOT O TOM, 4YTO JoOaBieHHe Iazmadepe-
3a k tepamun «mFOLFOX-6 + OeBanusymad» He
BIMSET HA KIMHHYECKYIO 3(D(EKTHBHOCTH U IPH
9TOM YIydIIaeT €€ MEePEeHOCHUMOCTh, YTO TPUBOIUT
K TIOBBIIICHUIO KauecTBa KM3HM MalMEHTOB. bblIo
3aUKCUPOBAHO COXpaHEeHHe (HHU3UIECKOTO (YHK-
LUOHUPOBAHUS, CHI)KEHHE YPOBHS CJa0OCTH H
VAYYIICHHE SMOIMOHAIBLHOTO (DYHKIIMOHUPOBAHUS,
YTO OCOOCHHO 3HAUYMMO TIPU JUIUTEIHHOM JICYCHUH.
Kpome Toro, oOHapykeHa CBS3b MOBBIILICHHOTO
ypoBHs BB mocie mmasmadepeza ¢ poctoMm oIry-
XONHM. YCTaHOBICHO, YTO YBEIMYEHHE HMX YPOBHS
Beimmie 2,0 X 10" mocne mepBoi Mpormexypsl TuIas-
Madepe3a KOppeIrpyeT ¢ BBICOKOH BEpOSTHOCTHIO
pocta omyxonu (AUC 0,938), 9To OTKpBIBaeT HO-
BbIE BO3MOXXHOCTH [IJISl TIEPCOHAIN3ANNN TEPAITHU.
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