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IIpoananusupogans: 0annbte uUccae008aHUl U KAUHUYECKUX UCHBIMAHUi 3¢)-
gexmusHocmuU COMemaHuss COBPEMEHHBIX XUMUOMEPANEBMUHECKUX PENCUMOB
(FOLFOX, FOLFIRI) c mapzemubiMu npenapamami 6 nepeoti u 6mopoii AuHUY
AEHeHUs NAYUEHMO8 C MEMACMAaMu4ecKum KoA0peKmanvHbiM paxom (MKPP).
K donoarumenvrbim npocHOCMUHMeCKUM MapKepam 045 ONMUMU3AYUL NAAHOE me-
panuu omrocam mymauuu eenoé RAS (KRAS, NRAS) u BRAF, evicokuii ypogers
aKcnpeccuu paxkmopa pocma sHdomenus cocydoe (VEGF) u muxpocamensum-
Hyto Hecmabuavrocms (MSI). OmdeavHbie mapkepol umeiom U npeduKmMuHoe
3Hauenue. Jluxuii mun eenoé KRAS u NRAS (RAS-WT) — npeduxmop wyecmeu-
meavrocmu k anmu-EGFR-mepanuu. MSI — npeduxmop yyecmeumensrocmu
K npenapamam-uHeubumopam KOHMpPOAbHbX MO4eK UMMYHHO20 omeéema. Hc-
caedoganus npeduxmuenoi poau mymayuii BRAF npu m KPP u nomenyuanbrol
aKMUGHOCMU MAPeeMHbIX NPENApamos, paspabomanHvix 0is dpyeux onyxonei
¢ mymayueii BRAF, noka He 3asepuienvi. Yposenv VEGF He aganemcs npeduk-
MOPOM HY8CMBUMEALHOCMIU K GHMUAH2UO2EHHOU Mepanuu, HO NPOZHOCMUYecKoe
€20 3Ha4eHue 8axcHo. Pezynbsmambt ucnonb3oeanus 2o0bix covemanuii mepa-
nesmuveckux azeHmog y 60avHbix MKPP ¢ nepgu4Hoii Onyxonvio, pacnonioMiceH-
HOll 8 80cxX005UeM omdene moACmMOl KUMKY, XYdce, 4eM 8 KAUHUHeCKUX CAy4a-
JIX C PACROAOICEHUEM NEPBUYHOU ONyX0oay 8 HUcXo0suux omdenax. Braouenue
6 cxembi aeyerus nayuenmos ¢ MKPP RAS-WT anmu- EGFR-mepanuu docmo-
6EPHO NOGLIUAAO NOKA3ameny Omeema Ha neverue u obujeli svixcugaemocmu
npu npuemaemom ypoeHe moxcusnocmu. Haubonee saxchbiil s¢pgpem sraroue-
Hus anmu-EGFR u anmu-VEGF-npenapamoe — yay4uienue pe3yabmamoe Kok-
8EPCUOHHOU mepanuy: Xupypeu4eckas pe3eKyus Memacmasos cmana 603Moxic-
Ha coomeemcmeerno y 17 u 14% 6oavrvix mKPP. Taxum o6pazom, nonosnerue
COBPEMEHHO 6a3bi OAHHBIX 0 NPUPOOE ONYX04€6020 POCMa 0An0 603MONCHOCIND
NepCoHAaNU3Upo8ams neKapcmeernHoe neverue nayuenmos c MKPP u uzenexams
MarxcumanbHbie npeuUMyuiecmaa 01 O0AbHbIX KaK U3 0QBHO U36ECMHBIX AeKap-
CMBEHHbIX NPEnapamos, maK u U3 CO8PEMeHHbIX OUOMEXHOA0UYECKUX cpedcma.

Konopekranbhsiit pak (KPP) no pacripocTpaHeH-
HOCTH HaXOIUTCA HA TPEThEM MECTE CPEIu MYXIUH
M Ha BTOPOM — CpeIM XECHIIUH. ExXeromHo B Mupe 1o-
rubaer okono 600 000 yemoBeK BceACTBHE pacIipocTpa-
HEeHHBIX 1 iporpeccupytontux opm KPP [1]. ITpubmu-
sutenbHO 20% narmenTtoB ¢ KPP uMelor MeTacTashl yxe
IPH YCTAHOBJICHUH IIEPBUYHOIO JUATHO3a, 3Ta 1iudpa
ObL1a cTaGMIBHOMN B TedeHHE MIOCTIEIHUX ABYX ACATH-
neruii [2]. PaHee MeTacTaTudecKoe 3a00/ieBaHUE CIU-
TAJIOCh HEU3JICIMMBIM. Y COBEPIIICHCTBOBAHUE XUPYPIH-
9eCKO# TEXHUKHU 06eCIIeYIO ITOBhIIIEHHE (PP eKTHUB-
HOCTH JISYCHHS pAHHETO M MECTHO-PacIpOCTpaHEeHHOTO
KPP, mpor1o3 y naieHTOB ¢ METACTATHIECKIMU ¢hop-
MaMH 5TOro 3a001eBaHUs IO-TIPEXHEMY OCTaeTCs TUI0-
x¥uM [3]. baaromapst Helpe phIBHOMY BHEIPEHHIO COBPE-
MEHHEIX pa3paboToK B aropuTMEI JiedeHHA KPP noka-
3aTeNIM BBDKMBAEMOCTH YITYJIIHITMChH; B OJ1arONPUSTHEIX
yCIOBHSX MeanaHa BbpkuBaeMocTi (MB) moxer mpe-
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BRICUTH 5 JIeT Y TALIMEHTOB ¢ eJMHUYHBIMM MeTacTa-
3aMH B JIETKUX WIH TiedeHH [4—6]. PaHHee BRISTBIIeHHE
UMeeT XU3HEHHO BAXXHOE 3HAYCHUE, YIUTHIBAsI HU3KHE
M0Ka3aTeay BbDKUBaEMOCTH NALIMEHTOB C METacTaTH-
geckuM KPP (MKPP) [2, 7].

HenaBHuil niporpecc B MccleJOBaHUAX ITPOLIEC-
ca MeTacTa3sMpOBaHUS 3HAYMTEIIFHO pACIMUPWI Hallle
NIOHMMAHME TaKOro SIBJICHMS, KAK METacTa3 OIyXOJIH,
Ha KJIETOYHOM Y MOJIEKYJIIpHOM ypoBHsx [8—11]. K co-
XKAJICHHIO, 3HAHUSI Ha 3MHUIEMHUONIOTHIECKOM YPOBHE
KpaliHe CKy[HBI. YCWIHUSIM IO MCCIEIOBaHUIO METa-
CTaTUYECKOro IIpoLecca NMpensaTCTBYeT TOT (aKT, YTo
HalMOHAIbHBIE KaHLEP-PEerUCTPhl PEAKO BKIIOYAIOT
JI00Y10 NeTATbHYI0 MH(GOPMAIIHIO O 3T0KAYeCTBEHHRIX
HOBooOpasoBaHusix (3H), kpoMe ctamuu 3ab0eBaHUS
NPY IEPBUYHOI AMArHOCTUKE, TPAKTUIECKH HE (PUKCH-
PYIOT 0COOEHHOCTH METACTa3HPOBaHUSA (JIOKATHU3ALIIIO
30H MeTacTasupoBaHusl). [ToaToMy Yailie Bcero HEBO3-
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MOXHO OIIEHUTBH YACTOTYy U 00hEM METACTATUUYECKOTO
TIOPAXCHU OTIPEIC/ICHHBIX OpraHoB. O030p MeTacTaTU-
YECKUX IIATTEPHOB IO pa3IMIHBIM OITyXOJICBEIM 3a6016-
BaHHSIM OTPAaHMIMBACTCS PE3Y/IbTATAMH MCCIIEI0BAHMIA
MpH ayTOIICHAX, Ha MaTepuayie MPUOAM3UTEILHO O~
HO# TRICST9M CMEPTEil OT METACTATHICCKOTO paka [12—
14]. UccnenoBanue sanuaeMuonoruu MKPP ¢ ucnomns-
30BaHMEM IOMYJISIIMOHHOTO IIOAX0Aa UL OLIEHKH Me-
TACTaTUYECKOIO pacIpOCTPaHEHMS OIYXOJiel pa3HOM
JIOKATU3aLMM U Pa3HBIX TUCTOIOTMYECKMX TUIIOB MO-
XKET IIPEIOCTABUTH HHTEPECHYIO IOIIOHUTEIbHYIO HH-
dopmaruio. Bce BapuanThl KPP cKJIIOHHE K MeTacTa-
3MpOBaHUIO B edeHb. Mexmy 3H Tonctoif u mpsaMoit
KHINKHA 3aKOHOMEPHOCTU METACTa3UpPOBAHMS Pa3iu-
4aloTCA. Y MAIMEHTOB C JIOKAJIbHBIMH CTaJIUSIMU paKa
TIPAMOI{ KULITKH TOPAKAJIBHBIC METACTA3El PA3BUBAIOTCS
TPH IIPOTPECCHPOBAHMM ITPOIIECCa TaK XK€ YACTO, KaK
MeTacTas3kl B medeHsb. 3H mpsAaMoil Kumkwu yame Merta-
CTa3UpYIOT B OpraHbl IPYTHOM IMOJOCTH W LICHTPAb-
HYIO HEPBHYIO CHCTEMY, PEXE BRI3RIBAIOT CIICLIIYe-
cKoe nopaxeHnue opromuHel. Meractasel KPP B ner-
KM€ 9aCTO pa3BHUBAIOTCHA OMHOBPEMEHHO ¢ METACTa3aMU
B LIEHTPATBHYIO HEPBHYIO CHCTEMY, TOTIAa KaK IIEPHTO-
HEAJTbHEIE METACTa3bl 9YaCTO COMYTCTBYIOT METACTA3H-
POBAHMIO B TMYHUKM U TUIEBPY. MyLIMHO3HEIE H TTEPCT-
HECBUIHO-KJICTOYHBIC AICHOKAPLIMHOMBI YAIIE pacIIpo-
CTPAHSIOTCSA IO OpIOIIMHE B CPABHECHHH C IPYTHMH
THCTOJIOTHYECKMMH THIIAMH aI€HOKAPIIMHOM H peXe
METACTAa3HPYIOT B Me9CeHb. Y MAIMCHTOB C CIMHUYHBI-
mu MetacrazamMu KPP B 3aBucuMocTH ot cramuu T u/
wm N (TIpH IIpOYHX paBHBIX 0OCTOATEIBCTBAX) IIPOIOI-
KUTEJIHLHOCTh XH3HU BAPUPYET M MOXET OTJIMYATHCH
Ha 5—19 Mec. DT 3HaHMS JAIOT BOZMOXHOCTh KIIMHU-
LIMCTaM BBISIBUTH MAIMCHTOB, HYXKIAIOIIMXCS B JOTIOJN-
HUTEJILHOM HaOMOACHUH, H GOPMUPYIOT MPEACTABIIC-
HHE O HAMPaBJICHUM JATBHEHIIINX HCCIEOOBAaHUI Me-
XaHW3MOB MeTacTasupoBaHud [15].

CHCTEeMHBI XMMHOTEPATICBTUICCKIUI KOMOUHU-
POBaHHBIH MOAXO SBJISIETCS OCHOBHBIM BRIOOPOM TSI
Jneuyenus nauueHToB ¢ MKPP. B mocaemHee aecaTuie-
THE UCIIOIB30BaHHE AJITOPUTMOB XUMHOTeparuu (XT)
FOLFOX 160 FOLFIRI 3Ha9uTENHHO YIyIITHIIO pe-
3YJIBTATHI JIedeHUS nanueHToB ¢ MKPP [16, 17]. MHo-
TOYHMCIICHHRIC MCCICIOBAHUS IIPOACMOHCTPHPOBAIH
TaKXe, 9T0 100aBJIEHUE MPENApATOB ICICHAIIPABIICH-
HOTr0 MOJIEKYJIIPHOTO ASHCTBHSA — MOHOKJIOHAJIBHBIX
anture] (MKAT) K peternTopy sImMaepMaibHOTo Qak-
Topa pocta (aHTH-EGFR) wm MKAT K ¢aktopy po-
cra sHporesmsa cocynoB (aHTH-VEGF) K TpagummoH-
HoOM KoMOMHMpoBaHHOI XT yiyuiiaeT pe3yJbTaThl Je-
YeHHUs MO CpaBHEHMIO ¢ TtociiexHeit [18—20]. [TosTomy
MKAT antu-EGFR u autu-VEGF B cogeranuu ¢ XT
FOLFOX wnu FOLFIRI cranu BapiaHTaM4 JIc9eHUS
TICPBO¥ ¥ BTOPOM JIMHUU 11 MariueHToB ¢ MKPP.

CrenyeTr mogYepKHyTh, 9YTO ONTHMH3AIMA Ha3HAa-
geHnst MKAT Kk EGFR npeacrasnstior coboif nmepsyio
YCIIEITHYIO MOMBITKY HHAWBHIYATU3HPOBATH Jiede-
Hue nanmeHToB ¢ MKPP. Bruto mokasaHo, 9TO aHTH-
EGFR-tepanusa ve adpdexrusHa y naipeHToB ¢ MKPP
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TIpY HATHYWK MyTaIvii B KogoHax 12 u 13 sk30Ha 2 reHa
KRAS [21], a TakKe NpH HATHIMH MCHEE YaCThIX MyTa-
LM B reHax moarpymiiel RAS: B sk3oHax 3 wm 4 KRAS
M 3K30Hax 2, 3 win 4 NRAS [22, 23]. I1auueHTH ¢ TH-
KUM TUIIOM T€HOB MOATPYITIEI RAS (RAS — WT) ume-
Ji1 60Jiee BBICOKYIO BEDKUBAEMOCTD MPU Tepaliui aHTH-
EGFR B coueTaHMM C TpaTUIIMOHHON KOMOMHUPOBAH -
Ho# XT 1o cpaBHEHMIO C TOJIBLKO KOMOMHUpoBaHHOM XT
[23, 24]. s antu-VEGF-Tepamniu B HACTOSIIIEE BpeMs
MPETUKTUBHOTO MOJIEKY/ISIPHOTO MapKepa HeT, 9TO 110-
3BOJISCT HA3HA9aTh aHTUAHTUOTCHHYIO TEPAITUIO BCEM
OOJIbHBIM Ha PA3IMYHBIX 3Tanax Je4eHus. OnruMans-
Has II0CIeA0BaTeIbHOCTh HasHaueHus aHTH-EGFR
H aHTH-VEGF-tepanuu y OOJIBHBIX ¢ JUKHM THIIOM
RAS-WT sBrnach NpeIMeTOM OTACTFHOTO aHATN3a.
DddekTHBHOCTL pa3HBIX THIIOB MKAT (auTH-
EGFR win autn-VEGF), obecrieurBaroIyx Jyanmii
KIMHHYIECKII pe3yIbTaT I naiueHToB ¢ MK PP, siBu-
JIach MPEeIMETOM MHOTOYHCIIEHHBIX HCCJIEIOBaHHI.
B 001mMpHOM MeTaaHATU3¢ MPOBEICHO CpaBHEHME 3(D-
dexruBHocTu aHTU- EGFR 1 antu-VEGF-tepanuu
B IIEpBOM JIMHUM II0 IIOKA3aTeNisIM ODIIECH BHDKMBAac-
moctd (OB), BEDKMBacMOCTH G€3 IPOrpecCHpPOBaHUSA
(BBII) u o6wexTuBHOTO oTBeTa (O0) [25]. OnHako aB-
TOPHI HE CPABHHUBAJIM TOKCMYHOCTh PACCMAaTpUBAEMO-
TO JICYCHHS, eT0 3(PPEKTUBHOCTE B TEpalTiH BTOPOii
JIMHUM ¥ B KOHBEPCHUOHHOI Teparmu. [IpoBeneH Tak-
Xe MeTaaHanu3 [26], B KOTOpEIi ObUIH BKIIOYEHEI Pe-
3yJIBTAThl PAHIOMU3HPOBAHHBIX KIIMHUICCKHUX HCIIBI-
TAHHUH M PETPOCIIEKTUBHBIX HUCCIEIOBaHUM, CpaBHH-
Batoux apdexruBHocTh aHTH-EGFR 1 antu-VEGF
MEKAT B niepBoii ¥ BTOpoii JIMHMY (HAa OCHOBE JaHHBIX
0 BRDKMBAEMOCTH, TOKCHIHOCTH ITPETIApATOB M KOHBED-
CUOHHOU Teparuu) y naiueHToB ¢ MKPP ¢ KRAS-WT
B 9K30HE 2. ABTOpaMM NMpoaHam3upoBanbl 3090 ucrou-
HUKOB, U3 KOTOPBIX HAaU00JIee MOJTHO 1 HHOOPMATHBHO
JIaHHBIe TIpeacTaBicHb B 10 myGnmkaiysax, BKII09aio-
1x 7 uccaepoBaHuii. B HUx yaactBoBaym 1177 nmanm-
eHToB B rpyrie anTi-EGFR u 1193 nauueHTa B rpyIi-
ne autu- VEGF neuenmst B neppoii muHmm [27—33]. JIBa
H3 MPOaHAIM3MPOBAHHAIX MCCICIOBAHHI BKIIIOYATH
160 narpenToB B rpyrmie anTH- EGFR u 147 naieHToB
B rpynne aHTu- VEGF Bo BTOpOil TMHUY Tepanuu [34,
35]. Bce paHnoMM3HMpOBaHHBIC KITMHIICCKUE HCCIIEA0-
BaHWA UMeTH nokasareu Jadad 2> 3 U cunTanuch BHI-
COKOKAYE€CTBEHHEIMH HMCCIICIOBaHUSIMH. Bee perpo-
CIIEKTHBHEIE MCCIEIOBAHUS OLCHHBAIHCH IO IIKa-
1e Helokacn-OTTaBa 6 ¥ pacLieHHBAIUCh KAK TAKOBBIE
yMepeHHOTro KadecTsa. IIpoaHann3upoBaHHBIC UCCIE-
moBaHus [27—29] MpoaeMOHCTPHPOBAIH JOCTATOYHO
IIPOTHBOPECYUBRIC PE3YJIBTATH O00CCIICYCHMS JIydIICH
KIHHH4IECKOM 3 dexkTuBHOCTH Y naiieHToB ¢ MKPP.
B nisiTH cTaThsIX NpeacTaBieHk JaHHBE 00 OB st
ciyyaeB MKPP ¢ KRAS-WT [27-29, 32, 36]. Yayure-
aue OB Habmonanocs B rpymmie antu-EGFR-reparmm
o cpaBHeHHIO ¢ rpymmoii antu-VEGF (oTHolieHue
puckos (hazard ratio — HR) = 0,81, 95% mnosepureb-
Hei uHTepBan (W) 0,72-0,92, p < 0,01; n = 35). Pe-
3yJIBTATHI TPEX MCCJICIOBAHUI TTOATBEPIUIIM TIOBHIILIC-
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nue OB nanuenToB ¢ MKPP ¢ RAS-WT (KRAS, NRAS)
(HR = 0,78, 95% 1 0,66—0,93, p < 0,01; n = 3) [27—
30]. Kpome Toro, st Bcex naiiueHToB ¢ RAS-WT nipo-
BeIeH CPaBHHUTEIbHBINH aHATN3 TMOATPYII B 3aBUCH-
MocTH oT pexuMa XT (FOLFOX u FOLFIRI). Mex-
Iy IByMsl TEPAITUAMY HE HAOII0Ma10Ch CYIIECTBEHHOM
pasHuuk [27, 28, 31].

YeThIpe CTATHH 1O PE3YJIETATaM JIEUEHHSI TIaliueH-
ToB ¢ MKPP KRAS-WT[27—29, 36] ¥ Tpu McclieqOBaHKS
npu MKPP RAS-WT[27, 28, 30] npenocTaBWIM JaHHEBIE
o 6e3penumuBHOi BepkuBaemocTu (bPB). He BrisiBITE-
HO cyllecTBeHHRIX pa3murii B BPB y 6ombHbIX ¢ KRAS-
WTH1 NallMEeHTOB C JUKKMM THITOM BeeX TeHOB RAS (RAS-
WT) MexXy TByMs peXXUMaMH B TTepBOM JIMHUM JICICHUS
(HR =1,00,95% 11 0,92—1,09,p=0,99;n=4; HR =
0,92,95% 11 0,71-1,19, p=0,52; n = 3 COOTBETCTBEH-
HO). B rpymnne 60msHBIX ¢ RAS- WT pe3yIbTaThl JedeHUs
C HCIOJIL30BAHNEM XMMHOTEPAIIEBTUYECKUX AITOPUT-
MoB, ocHoBaHHBIX Ha FOLFOX wmi FOLFIRI, rmpone-
MoHcTpupoBamu 6/m3Kkue rmokasarerm bPB (HR =0,87,
95% 1N 0,52—1,46,p=0,60; HR =0,98,95% 11 0,80—
1,19, p = 0,83 coOTBETCTBEHHO).

ITo pesyabTaraM 00beMMHEHHOT'O aHAII3a YIIOMSHY-
TBhIX MCCJIEIOBAHMI TOKCUIHOCTB BBITIE B TPYIIIIE O0IB-
HbIX, noyyapinux aHtu- EGFR-Tepanumio, mo cpasHe-
HuIO ¢ rpynmnoif aHtu- VEGF-neueHus: 3HaYNTEIbHOE
YBEJIMYEHNE KOJIMYECTBA CITyYyaeB KOXHBIX 3a601eBa-
Hui (otHomeHMe maHcoB (odds ratio — OR) = 20,35,
95% 111 9,82—42,17, p<0,01; n=2), THITOMAaTHUEMHUH
(OR=9,35,95% 1N 2,52—34,69, p < 0,01; n=2) utn-
nokamemuu (OR=2,43,95% 11 1,33—4,44,p< 0,01,
n = 2). Hanpotus, B rpynime auntu-VEGF otmeua-
JIOCh 3HAYMTEIHLHOE MOBHIIIEHHUE YaCTOTHI THIIEPTEH-
3un (OR =0,12, 95% AU 0,02—0,62, p=0,01; n = 2).
Hukaxux cyIieCTBEHHbIX Pa3JIMIMi B 4aCTOTE YCTAJIO-
CTH, CTOMATHUTA, 00€3BOXMBAHMS, CHILKECHHS aIlllCTH-
Ta, TOITHOTHI M THITOKAJIBITNEMHUH MEXITY STHMH IBYMS
TpyIIaMy He BHsSIBIIEHO [27, 28, 36].

Jlna nanuentoB ¢ KRAS-WT ypoBens OO Ha jeue-
HU€e onpeaessIca B 5 uccienoBanusx [27—29, 32, 36].
B o6meii cioxuoctu 709 (64%) u3 1106 nmaimeHTOB
rpymist aHTU-EGFR 1 689 (59%) u3 1169 namuenToB
rpymtsl aHTA-VEGF nocturiu OO. 3HayuTensHoe No-
Boledre ypoBHs OO oTMedanoch B TPYIINE TEPAITHH
antu-EGFR (OR=1,32,95% 11 1,11-1,56,p<0,01;
n = 5). KpoMe Toro, B Tpex IMyO.THKAIIUSX OBLUIH TIpEI-
CTaBJIEHBI aHAJIOTHYHbIE JaHHBIE 00 yayurmieHun QO
y nmanuentoB ¢ MKPP mpu yc10BHH TWKOTO THIIA Te-
HoB nioarpymisl RAS (RAS-WT) (OR = 1,55, 95% 1A
1,21-2,00, p < 0,01; n=3) [5-7].

B 1ByX cTaThsAX ORUIH TPEACTaBICHBI TAHHEIE O CPaB-
Henny aHTU-EGFR u antu-VEGF-Tepanuu B code-
tanuM ¢ XT FOLFIRI gnst MKPP ¢ KRAS-WT, Kor-
I1a 60J1e€3Hb ITPOTPEeCCHPOBaIa BO BpeMs X1 Ha OCHOBE
okcanuIuiatuHa [ 34, 35]. He GpUIO cymecTBEeHHOI pa3-
nvns BOB (HR = 1,17, 95% AW 0,88—1,56, p =0,29;
n=2)uBBII (HR=1,12,95% W 0,88—1,43, p=0,36;
n = 2), OaHaKo OTMEUYEHO 3HAYMTEIFHOE YIY4IIEHUE
yposusg OO B rpynme antu- EGFR-Tepanuu, Korma
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OHAa KCTIOB30BATACh B KAUECTBE JIEUYEHUS BTOPOM JTH-
aun (OR=1,91,95% 1A 1,16—3,16, p=0,01; n = 2).
B ucciegoBaHuH, OCBANICHHOM OITHMAJILHOI
MOCIEIOBATEIbHOCTH TEPAIIEBTHYECKHUX AJITOPHTMOB
B ieueHuy 60 bHBIX MKPP, BeicKa3zaHO Ipeamnonaoxe-
Hue, gTo aHTu-EGFR-Teparms, cnemyronias 3a tepa-
el nporuB VEGF Bo BTOpO# JIMHITH, MOXET ITPHUBE-
CTH K 60JIee BRICOKOM BBDXMBACMOCTH TI0 CPABHEHUIO
co Bropoii mHuei antu- VEGF, KoTopyio npuMeHsIoT
nocne aHTu-EGFR-neuenus [37]. Coobmaercs o no-
BriltleHHO# Tipoaykiiun VEGF y manueHToB ¢ pe3u-
CTeHTHOCTEIO K aHTH-EGFR-Teparuy, B TaKuX CiIyda-
SIX 11eT1eco0Opa3HO UCIIOIB30BAHUE BO BTOPOM JIMHUHA
neueHuda anTu-VEGF MkAT [38, 39]. KpoMe Toro, 06-
HapyxeHo, uTo bPB nociie aHtTu-EGFR-Teparmiy Beime
no cpaBHeHUIO ¢ BPB nocie antu-VEGF ToJbKO B He-
KOTOPBIX TIOATPYIIIAX — Y TIALIMEHTOB C U3MEPSAEMOIi
omyxoiubio, mocturmmux OO Ha KOMOMHALIMIO TapreT-
HbIX IpemnapatoB ¢ XT [36]. B uccrenoannu CALGB
80405 He BRISIBIICHO CYILICCTBEHHOM pa3HHIIE B OB MexX-
Iy rpymaramu aHTH-EGFR u antu-VEGE. OT0 MOXeT
OBITh OOBSICHEHO TEM, 4TO 73,4% IMAaLlMEHTOB B IIEPBOM
JHuH aedeHus noxyyam XT o cxeme FOLFOX, uro
He SBJISIETCS JIyIIITHM BEIOOPOM IIMTOTOKCHUIECKOTO aJI-
roputMa B coueTaHuu ¢ aHTU- EGFR-tepanueii [40].
IIporuo3y naimenTos ¢ MKPP rutoxoit, u 11 6051b-
IIIMHCTBA TAKUX O60JILHBIX CHCTEMHBIN TepaneBTHYECKUIA
TMOIXOM SABJILETCS OCHOBHEIM BhIGOpoM. TeMm He Me-
Hee OIYXO0JTM HEKOTOPBIX MAIIHEHTOB MOTYT BEPHYTECS
B pe3eKTabebHOE COCTOSTHUE B pE3YJIETaTe MPOBEIe-
HHsI KOHBepCUOHHOI# Teparuy [41]. TlosTomy HauGo-
Jiee BAXXHKIM BRIBOIIOM M3 MeTaaHaTu3a [26] mpeacras-
JISIETCA YAYJIIEHHE Pe3yIbTaTOB KOHBEPCHOHHOIM
Tepanuu npu ucroiab3oBaHuu aHTU-EGFR u anTH-
VEGF-neueHusi, KOTOpEIE MOTYT YJIy4lIUTh PE3yJIbTa-
THI METACTA33KTOMMUM, TIPEBPATHB HEOIIEPaOEIbHYIO Me-
TacTaTUYECKY10 O60JIC3Hb B pe3¢KTabeIbHOE 06pa3oBa-
HHUe. B geThIpex HcCIenoBaHUSAX ObUTH ITPENCTABICHBI
IIaHHbIC O TAKOU KOHBEpPCUOHHOM Teparmu [27, 28, 33,
36]. B obmeit cimoxHoctu 183 (17%) 13 1080 nmaimeHToB
TIOABEPIIMCH XMPYPTUIECKOM PE3EKIIUU B TPYIIIE aHTH-
EGFR-tepanuu, a nocie antu-VEGF-n1euenus —
150 (14%) u3 1092 naimenToB. He 6b1TO cylliecTBeH-
HOH pa3HUIIH B pe3yabTaTax AByX THIIoB MKAT Tepa-
muu (OR = 1,34,95% 1N 0,91-1,99,p=0,14; n =4),
OIIHAKO MPOCJICXKNBACTCSA TCHACHIINS K IPEUMYILIECTBY
aHTH-EGFR KOHBEpPCHMOHHOI TE€pallid B CpaBHEHHM
¢ antu-VEGF-n1euenneM. BaxXHBIMHM IOKa3aTEIIMU
3¢ bEKTHBHOCTH KOHBEPCHOHHOW TEpaIriiy SIBJISTIOT-
ca yactora OO ¥ paHHEe YMEHbILIEHUE OIyXoiH [42].
MeTtaanam3s [26] mokasaa 3HAYMTEIEHOE MOBBILIEHUE
yposus OO B rpyrmie anti- EGFR-teparmu. Uccneno-
Banue FIRE-3 Takke MpoaeMOHCTpHPOBAJIO Ha ITOITY-
JISIIMOHHOM YpOBHE, 9To Tepansi aHTu- EGFR ymyduia-
n1a OO 110 cpaBHeHMIO ¢ Tepanuei npotuB VEGF [43].
Taxum oGpa3zoM, BKnouyeHHEe RAS-TeCTHPOBaHHUA
B aJITOPHTM 06S3aTEILHOTO 00CITIEOBAHMS TS BCEX I1a-
uueHToB ¢ MKPP no3BonsieT uneHTUGUITMPOBATH 110-
TEHLIMAJTLHO YyBCTBUTENbHBIX K aHTU- EGFR-Teparmim.
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HckmoueHue U3 MeTaaHaIN3a MAallHeHTOB C MyTAHTHHI-
MM reHaMH RAS moBeniiano OB B Koropre O0IbHBIX, TIO-
ny4yaBiix anTi- EGFR -Teparmno, 110 cpaBHEHHIO C Te-
panueii npotus VEGF [26]. Kpome Toro, B psiie K-
HUYECKUX UCCICNOBAaHWI TIPOIEMOHCTPUPOBAHO, YTO
MyTAallMM B reHax RAS' B JONIOIHEHHE K MyTaLIMAM B 5K~
30H¢ 2 reHa KRAS 6bUTH OTPHIIATEILHBIMH IIPOTHOCTH -
geckuMH akTopamu mis aHTH-EGFR-Tepanuu [44,
45]. Takke ¢ IOMOIIBIO PETPOCIIEKTUBHOIC aHATM3bI
OBLIO MOKA3aHO, 9TO IPOTHO3UPOBATE 3D (e KTUBHOCTD
aunTH-EGFR Ttepanuu aias 6onpHeix MKPP MoxHO
Ha OCHOBe 0GHApYXeHUsA MyTaluil B reHe BRAF[46,47].
[To3ToMy BaXHO pacIIMPHUTh aHATU3 RAS U MpoBecTH
aHanu3 BRAF nist TpOrHO3MpOBaHUS BBDKHBAEMOCTH
IS KITIMHWYIECKUX CUTYaIuid, Tpedytonmx aHtu- EGFR -
Teparm. OObeIMHEHHE TAHHBIX, IIOJIYIEHHBIX B HCCIIC-
noBaHax FIRE-3, PEAK u CALGB/SWOG 80405,
I0KAa3aJ10, YTOo OCHOBHas 6a3a XT mis BceX MarMeHTOB
¢ MKPP RAS-WTHe nipoieMOHCTPHPOBaJa CYIIECTBEH-
HBIX pasnrunii B OB u BPB Mexxny nByMs TeparidsMy —
aHTH-EGFR u antu-VEGF — B cogeranuu ¢ XT ajro-
putMamMi FOLFOX wiin FOLFIRI. B meraanaymse [48]
coobmanock, 9To KoMouHaIusa antn- EGFR-Teparmu
C peXMMOM Ha OCHOBE MpPHHOTEKaHa IIpeBOCXOMIIA
no a¢pdpexTuBHOCTH KOMOUHAIMIO ¢ XT Ha OCHOBE OK-
camutuviatiHa. OgHako uccinenopaniue PRIME mokaza-
JIO YJIydIIIeHHE PE3Y/IbTATOB BEDKMBAEMOCTH IUIS 1AM~
eHTOB ¢ KRAS-WT u B Tex ciydasix, Koraa aHTH- EGFR
areHT cogetajica ¢ XI FOLFOX [49]. UuriMu clioBa-
MM, IIPOBEACHHBIC UCCICIOBAHMS HE 1T OKOHYATE b~
HOIO OTBETA Ha BOIIPOC O MPEHIIOYTHTEIBHON KOMOH-
HallMM LIMTOTOKCHYECKMX U TapreTHeIX (aHTH-EGFR
wu aHTu- VEGF) ripeniapartoB. [{71s1 BEISICHEHUS MX OIT-
THUMAJTEHOIO COYETAHUS HEOOXOMMMEI HOIIOTHUTCTEHEIC
uccaenopaumd [50].

B niocnegHue rogbl HEMaIOe BHUMAHME YIEIACTCS
crarycy reHa BRAF ipu KPP u ero mporHOCTHYECKO-
My 3HadeHU10. MyTtaums B reHe BRAF — MOBOJNBHO Ya-
CTOE COORITHE B OITyXOJISIX PA3IMMHON JIOKAJIU3AIIUM,
Yame Bcero Bcrpedaetcs myrauuss BRAF V60OE —
90% Mytanii B 3ToM reHe [51]. BolbHbIe ¢ MyTaIm-
eil B rcHe BRAF uMeloT onpeaelcHHbIE KIMHIYECKHE
XapaKTEPUCTUKH, TAKUE KaK: KEHCKHUI 110JI, CTapIIHi
BO3pACT, JIOKAJIM3ALIK IIEPBMYHOM OITYXOJIM B IIPaBBIX
OTHENAX TOJICTON KWK, MyLIMHO3HBIA TMCTOJIOIMYE-
CKMii THII, HU3Kad cTeneHb quddepernumnpopxu 3H,
COYeTaHHE C TUIIEPMETIINPOBAHHEM I'€HOB M MHKDO-
care/uTMTHOM HecTabwibHOCTRIO (MSI) omyxomu [52].
IIpu pake npssmMoii kuiku BRA F-MyTaliuy BCTpedaioT-
¢s KpaitHe peako [53].

IIpu U3yueHUM OMOJOrHIECKOTO CXOACTBAa MEXIY
IEpPBUYHOM OITyXOJIBIO TOJICTOM KUMKW K METaCcTa3aMM
paHee OTMeYeHO, 9YTo B 90—95% ciry4aeB ITpoCIeXHBa-
€TCsI COBITAJICHNE MYTAIIMOHHOTO cTaryca reHoB EGFR,
KRAS, NRAS, BRAF nepBUYHOI OIYyXOJIH M METacTa-
30B BIleueHH [54]. [IpoBeneHo 3 MeTaaHaM3a, IIOCBS -
MEHHBIX U3YYECHHUIO IIPOTHOCTUICCKOM pOJIM MyTaITUK
BreHe BRAFipu MKPP. JlocToBepHO AOKa3aH HebJIa-
TOIPHUATHHIHN IPOTHO3 T€YEHMS 3a001eBaHHUS ITPH Ha-
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JIMIUH MyTaltuH B reHe BRAF [55—58]. B uccienoba-
HH PET-ACC-3 BRISIBICHO CTATHCTUICCKH 3HAYHMOE
OTJIMYME B BBDKMBAEMOCTH I10CJIC Pa3BUTHA METACTa-
30B Yy OOJIBHEIX ¢ MyTalueii (7,5 mec mpotus 25,2 Mec
Npu HeMyTHpoBaHHOM BRAF) [59]. IlpoBeneHHEII Me-
TaaHATU3 26 MCCIIeIOBAHMI TOATBEPAIIT HETATUBHOE
IIPOrHOCTHMYECKOE 3HAYCHUE HATMYKS MyTAIlMH B T€HE
BRAF nipu KPP [60]. CymiecTBy10T IPOTUBOPEYHBEIE
JaHHbIE OTHOCUTEIBHO BJIMIHHS MyTAllHOHHOTO CTa-
Tyca reHa BRAF Ha 3¢ beKTUBHOCTD TapreTHOM Tepa-
muu 1pu MKPP. CoBpeMeHHEIe ITPeACTaBICHHUS O MO-
JexynsapHoit 6uonoruu KPP nipenronaraioT BEICOKYIO
JaCTOTY THIIEPIKCIIPECCHH PELIEITTOPOB SITMIEPMAJIb-
Horo ¢aktopa pocta (EGFR) [61], curHan ot KoTO-
peIx nepenaercs: 4epe3 nyTb RAS-RAF-MEK-ERK
n PI3K-Akt-mTOR, okaspiBasi BIUSHHE HAa MHOTHE
KJIETOYHEIC IIPOLIECCHI, B TOM YMciie nuddepeHIIpOB-
Ky, npoaudepaiuio u anonTo3. CUrHaI NepenaeTcs
OEJIKOBBIMH MOJIEKYJIAMH, B YHCJIO KOTOPEIX BXOJIST
o6enku KRAS u NRAS [62]. Curnan ¢ Monekyn RAS
nepenaetcsa Ha MoyieKyry BRAF. Ilpu Bo3HUKHOBe-
HHM aKTUBHPYIOITCi MyTaliiy B TeHe BRAF curHain 0y-
JleT BOBHHUKATh HIDKE 110 CUTHAIBHOMY ITyTH, HE3aBH-
CHMO OT HHTHOMPOBAaHHS MOJIEKYJI, PACIIOJIOXEHHEIX
BrITIIe [63]. IIpH peTpPOCIIEKTUBHOM aHAM3E Pe3yiIhb-
TaroB JeuyecHusa 001bHBIX MKPP ¢ KRAS-WT BhIsiBIIC-
HO, 9T0 3¢ dexT oT HasHaYeHUI aHTH- EGFR-Tepamm
TIPOSIBIUICS TOJBKO B IPYIIIIE OOMBHBIX C JMKHUM THIIOM
reHoB KRASu BRAF[64]. EcTb cOOOIIIEHME,, 9TO OIIpe-
JeJieHKe MyTallTMOHHOrO cTaTyca reHa BRAFy 00IbHEIX
¢ KRAS-WT 103B0ISIET BRIACATE TPYIIILY ITAIMCHTOB,
CIIOCOOHBIX IOTEHIIMAIEHO OTBETUTH HAa aHTH- EGFR-
Tepanuio [65, 66]. OgHaKo MpHM PeTPOCIEKTHBHOM
a"anuse ucciaenoBanuiit CRYSTAL, OPUS u PRIME
He 6bUT HOATBEPXAEH (PAKT HETATUBHOTO BIIMSIHUS MY~
Taiu reHa BRAF ua s¢pdpexruBHocts aHTH- EGFR -
Tepanuu [65—69]. as rpynnsl 60nbHEIX MKPP ¢ My-
Taimeit reHa BRAF pa3pabaThIBAINCH CIEITHANBbHEIE
aJTOPHUTMHI JIEKapCTBEHHOTO JiedeHUs1. Hawrydnme
Ppe3yAbTaTHI IMOIYICHBI IIPH MCITOIb30BAHMH B IIEPBOIl
muauM pexrma FOLFOXIRI + autu-VEGF MkAT.
IIpuMeHeHME TaHHOM CXEMBI IIO3BOJIAET JOCTUTHYTh
MEIMAHBI IIPOIOKUTEIFHOCTH XHU3HU 24 Mec 'y 00J1b-
HBIX ¢ MyTalMeit reHa BRAF [70].

B kauecTBe TApreTHHIX IIPENApaToOB ISl OOJBHBIX
¢ BRAF-myrauueil usyvann uHruoutop BRAF (na-
opacenut), uaruburop MEK (TpameTHMO), MHTH-
o6uropsl 1 MKAT K EGFR (3pn0oTuHUO, NaHUTYMY-
Mab, LIeTYKCHUMAa0). ABTOPHI BEISIBIUIH, YTO M30ITMPOBaH-
noe BrKIioueHue wi EGFR, win BRAF, wmmt MEK
HE IIPUBOIIUIO K 3HAYMMOMY ITOAABJICHHIO ITpoJMdepa-
LIMH OITyXOJIEBBIX KJIETOK. TOrma KaK COBMECTHOE HH-
THOMpOBAHME STHX OEJTKOB aCCOITMUPOBAHO C ITPOTHBO-
OITyXOJIEBOM aKTMBHOCTHIO [66, 71, 72].

3aBepmeH psia MccaenoBaHuil 1 ¢paspr: ¢ MCMOb-
30BaHHEM KOMOHMHHPOBAHHBIX PEXHWMOB HHTHOHPO-
Banua 6eakoB BRAF V600, EGFR u PI3K y maruen-
TOB C pedpakTepHbIM K JedeHUI0 MKPP ¢ MyTarueit
B reHe BRAF [73], codeTaHusI MPUHOTEKAHA C aHTH-
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EGFR MKAT u unrubutopom BRAF V600 [74]. Pe-
3y/IbTAaThl UCCICIOBaHME 00HAneXMBatoT. HavaThl uc-
caenoBanus 11 dassl: ¢ MCIIONB30BAHHUEM HHTHOMUTO-
poB BRAF V600 u MEK [75] u unru6uropos BRAF
V600 u EGFR [76] pu KPP ¢ Myrartueit reHa BRAF.

B 3py uMMyHOTEpanum aKTMBHO H3Y4aIOTCS X BHE-
IpSAIOTCA B KIMHHYECKYIO IIpaKTHUKy HOBhie MKAT,
KOTOPHIE CIIOCOOHHI IIPEAOTBPAIATh HHAKTHUBAIIHIO
T-mumMdOIMTOB ITPH KOHTAKTE C OITyXOJCBEIMM KJIET-
kaMu. TTepBOHAYaTEHO TaKKE MPENapaThl KJIACCU(UITN-
POBAIMCH KaK HHTHONTOPH MMMYHHBIX KOHTPOJIBHEIX
touek (checkpoints). AMMyHHBIE KOHTPOJBHBIE TOY-
KM — 3TO CHCTEMa HHTUONTOPHBIX MEXaHHU3MOB, KOTO-
pBI€ YYaCTBYIOT B PETYJISIIIAA MMMYHHOTO OTBETa, MOITY-
JIUPYIOT €70, OTPAHMYMBAIOT BRI3BAHHBIC UMMYHHBEIMHU
KJIETKAMH IIOBPEXKICHUS B OPraHaX U TKAHMX, a TAKXKE
IPCIATCTBYIOT 3aITyCKy ayTOMMMYHHBIX peakiimii [77,
78]. 3HaunTENBHEIN UHTEPEC BHI3BIBAIOT MKAT, 6110KU-
pyromue Monekyiel PD1, skcnipeccupylommuecst Ha TIo-
BEPXHOCTH aKTUBMPOBaHHAIX T- 1 B-ymmdormTos [79].
PD1 — penenrrop nporpaMMHAPOBAHHOM CMEPTH, KOTO-
PBIii MOXET BBICTYIIATh KaK 6JI0KATOp MMMYHHOTO OT-
BeTa. Peuernrrop PD1 skcpeccupyeTcss Ha ITIOBEpXHO-
CTH aKTUBHPOBAaHHEIX T- U B-muMdoruros [79]. Ero
B3aumoseiicTeue ¢ auraHaoM PDL1 Ha omyxoneBhIx
KJIETKAX M KJIETKaX OITyXOJCBOIO MHKPOOKPYXCHHS
CNOCOOCTBYET MHAKTUBALIMH AHTUTCHCTICITA(PHMISCKHIX
T-1uMOOLMTOB, YBEIMYEHHUIO HMMYHOCYITPECCHBHO-
ro 3(pdexTa U NOAABJICHHIO MPOTUBOOITYX0JIEBOTO UM~
MmyHHoro orBera [80]. B HacTogmee BpeMs pa3paboT-
Ka IIpenapaToB-0JIOKATOPOB KOHTPOJIFHEIX TOYECK HM-
MYHUTETa — HaNpaBJIeHHE MMMYHOTEPAITMH OITyXOJIEH,
orarozapsi KOTOPOMY YXe TIOJyYeHBI BIIEYATIISTIONINE
pe3ynbTaThl mpH JiedeHUH HekoTopeix 3H [81]. OmHako
nepBeie uccaenopanus s dextuBHOocTH MKAT, 6110~
Kupylomux B3auMoaciictsue PD1 u PDL1, He mpone-
MOHCTPHPOBATH CYIIECTBEHHOIO TEPAIIEBTHYECKOIO
athdekra y bonsaEx KPP [82].

Taxxe ycTaHOBJIEHA CBSI3b IIPEIPACTIOIOKEHHOCTH
K KPP ¢ aeduiurom reHepalini KieToK-3¢deKTo-
poB, obycioBiaeHHEM 3Kkcnpeccueii CTLA4 penenro-
pos. TTocieqHue 610KUPYIOT B3aUMOIEHCTBHE KOCTH-
MYJTHPYIOIINX MOJICKYN B7 aHTUTECHITpE3e HTUPYIOIIMX
xieToK ¢ T-mmpormramu [83]. OmHako ucciaenopa-
Hue genopeueckoro aHTu-CTLA-4 MKAT y naiucH-
TOB ¢ ycroitauBbiMHU K XT dopmamu KPP He aamo no-
JIOXUTEJBHBIX pe3yJIbTaToB [84, 85].

B HacTosimee BpeMsi BEISIBIICH eIlle OWH NPETUKTOP
30 HEKTUBHOCTH UMMYHOTEPAIIeBTHYCCKIX ITperiapa-
ToB — MSI. ITatorene3 KPP xapakrepu3yeTcs HaKOII-
JICHUEM MyTalUHil B T€HaX, KOHTPOJHUPYIOIHNX POCT
H TMOOEPEHLIMPOBKY SITUTEIHAIBHBIX KIETOK, 9TO
TMPUBOJUT K TeHETUYECKON HecTabWiIbHOCTH. OnuH
M3 MeXaHM3MOB IocienHeir — MSI, koTopas xapak-
TEpHU3YETCA HApYLICHUEM MEXaHM3Ma perapaluy He-
cnapeHHBIX ocHoBaHmit JIHK, BcieacTBue 4ero My-
TAllMM HAKaIUTMBAIOTCS CO 3HAYMTEIBHO OoJpImeit
ckopocThio. @eHoMeH MSI oTMeudaeTcsl IpUMEPHO
B 15% cnyaaeB cnopagudeckoro KPP u Bo Bcex ciy-
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gasax cuHApoMa JInnya [86]. TTocie HeyIauu ¢ HCIIONb-
30BaHHEM B KaYeCTBE IPEIUKTUBHOTO TECTa YPOBHS
3KCIIPECCHH OEJIKOB KOHTPOJIBHBIX TOYEK HMMYHHO-
ro OTBeTa OBLIO BEICKa3aHO IIPEATIONIOXEHHE, UTO I10-
JIOXKHUTENHHOTO OTKJIMKA Ha OJIOKaIy B3aUMOACIHCTBHS
PD1 u PDL1 MOoXHO OXHAaTh, IO BCEil BEPOSATHO-
CTH, TOJIBKO B onyxoJiax ¢ MSI [87], uro moaTBepx-
IeHo B pabote [88].

B otnvaue ot MSI-orpunarensabix KPP, dopmel
C BEICOKHUM ypoBHeM MSI 1eMOHCTPUPYIOT aKTUBHOE
UMMYHHOE MHUKPOOKPYXEHHE, MHPUILTPHIPOBAHHOE
murorokcunyeckuMu (CD8*Y) T-mumdoruraMu 1 ak-
TUBUPOBAaHHKIMM KJIeTKaMu Thl, KoTopsic nmpony-
mupyioT uHTepdepod y 1 Thl TpaHCKpHIIIMOHHEBII
daxtop TBET. D10, BeposSITHO, CBA3aHO ¢ HATMYHU-
€M MHOTOYHCJICHHBIX HEOAHTHTI€HOB (MyTHPOBaHHBIX
OCJIKOB) B pE3y/IbTATEe THIICPMYTHPOBAHHOIO COCTOSI-
HUSA OMyXoJieBhIX KieToK [8§9—92]. HecMoTps Ha Ta-
KO€ «BpaXneOHOe» MUKPOOKPYXEHHUE, ONYXOJIEBhIC
KJICTKH ¢ BHICOKMM ypoBHeM MSI He ycTpaHSIoTCS M-
MYHHOM cucTeMOoii (13-3a cienmbnaeckux 3pdeKToB
HHTHOHUPYIOIIMX MOJICKY/ KaK OITyXOJIEBBIX KICTOK,
TaK U JuMdoruToB, BKiIwdasa PD1, PDL1, CTLA-4,
LAG-3 (reu akruBaun JuMdoruros 3) u IDO (ren
HHAOJaMHHA-2,3-mHoKcureHassl)) [90, 93, 94]. Bt
JaHHBIC YKa3bIBAlOT, YyTo IarueHTE ¢ MKPP ¢ BrICO-
KM ypoBHeM MSI aBI4I0TCS XOPOIIUMH KaHAUIaTa-
MM UL HMMYHOTEpAITMH HHTHONTOPaMH KOHTPOJIBHBIX
TOYEK, KaK HeJJaBHO IIOKA3aHO B HEOOILIIIOM KIIHHH-
geckoM uccaenoBanuw I1 pa3zel. UMMyHO3aBUCUMBETiA
0O u yposeus BBII cocraBmmm 40 u 78% cooTseT-
CTBEHHO U1 MeTacTaTiaeckoro/pedpakrepaoro KPP
¢ MSI, B oTIHYHE OT MUKPOCATEILTUTHO-CTAOUIBHBIX
dopm (0 1 11% coorBeTcTBeHHO) [95]. B CBSI3U € 3THIM
YupasieHHe 0 KOHTPOJIIO 32 IIPOAYKTaMH U JIEKap-
creamu CIIIA (FDA) ono6pwio autu-PD1 MKAT
(memMOpoau3yMad) I ICICHUST METACTaATHIECKOTO,/
pedpakTepHOTO MUKPOCATEJUTUTHO-HECTaOMIBHOTO
KPP. TonoaHUTeIbHBIE UCCASTOBAHUS U KIIHHHU-
YECKHME HCIBITAHMA C YMACTHEM OOJIBIIETO KOJIHYE-
CTBA IALUMEHTOB AOJDKHBI ONPEICIUTH ONTHMAJIb-
HBIC IIPOTHOCTHYECKHE GHOMapKephl, a TAKXE Tepa-
TIEBTHYECKHE TIPEUMYIIECTBA pACCMOTPEHHBIX BHIIIE
TpenaparoB JJIs NMAIMEeHTOB ¢ MUKpPOCATeJUTUTHO-
HecrabwisHeiM KPP [96].

Brimen3noxeHHOe MOXET OBITH CYMMHPOBAHO
B BHJIE CJICAYIOIIHX IIPAKTHYICCKUX BEIBOIOB.

1. CoBpeMeHHEIE ITPEACTABICHUS O MOJICKYISIPHBIX
MexaHu3Max naroreHesa MKPP 11o3BonsiioT BHISIBISITh
JIOTIOJIHMTEIBHEIE IIPOrHOCTUYECKHE MAPKEPHI IS OTI-
THMM3ALMH IUIaHOB JieueHusi. K TakuM MapKepaM oT-
HocATcss MyTauuu reHoB RAS (KRAS, NRAS) u BRAF,
BBICOKU ypoBeHB 3kcrnpeccun VEGF u MSI.

2. HekoTopeie M3 yKa3aHHBIX MapKepoB UMEIOT
NPESIMKTUBHOE 3HAYCHUE M ITO3BOJIAIOT IIPOTHO3MPO-
BaTh NOTECHIHATBHYIO YYBCTBUTEIBHOCTD K pa3/iMd-
HBIM TAPTE€THHIM areHTaM. B YacTHOCTH,, MUKWt THIT T'e-
HOB KRAS 1 NRAS — mipeayKTOp YyBCTBUTEIHBHOCTH
K aHtn-EGFR-tepanmi. MSI — npemuKrop 9yBCTBH-
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TEJIGHOCTH K NpeTnapaTaM-MHIHOMTOPaM KOHTPOIBHbBIX
TOYEK HMMYHHOT'O OTBETA.

3. UccnenoBaHus 1o ONpeeNieHUIO MPeIUKTUBHOMN
pomu myraunii BRAF npu MKPP (uame ormeuaercs
TIpH MOPAXEHUH MPaBBIX OTAEIOB 000I0THOM KHIITKH)
M MOTCHLIUAIbHOM aKTUBHOCTH TApreTHHIX Ipernapa-
TOB, pa3pabOTaHHBIX VIS APYTUX OIXOJIEH C MyTallu-
el BRAF, noka He 3aBEpIICHEI.

4. Yposerb VEGF He aBIgeTCSA IPEIUKTOPOM YyB-
CTBUTEJILHOCTH K AHTUAHTHOTCHHOM TepaIuM, HO ITpo-
THOCTHYECKOE ero 3Ha4eHHe BAKHO.

5. Pe3ynbTaThl MCIIOIB30BaHUSA TIOOBIX COYETAHUIMA
TEepaNeBTHICCKHX areHToB Y 00;bHBIX MKPP ¢ mepBuu-
HOM OITYXOJTBIO, PACIIOIOXEHHON B BOCXOISIIEM OTE-
JIE TOJICTOM KHMIIIKH , XYK€, YEM B KIIMHHMIECKHX CIIyda-
AX C JOKAIU3ALUCH TTIEPBUYHOM OITyXOJIM B HUCXOMIS -
MTUX OTJEJIaX TOJICTOTO KMIIeTHUKA. Eciu nepBUYHas
OITyXOJIb PACIIONIOXEHA B BOCXOISIIEM OTAENE, Maly-
enThl ¢ MKPP ¢ HammaueM myTtanuu B reHe BRAF Hy X -
JaloTCs B MHTCHCU(HKALMKM IIATOTOKCHMIECKOI Tepa-
ITHH, BO3MOXHO — B COYETAHHH C AHTHAHTHOT€HHBIM
negeHueM (pexum FOLFIRINOX). Hanuuue KRAS
1 NRAS TUKOTO THITa YKA3BIBAET HA LIEJIECOO0OPA3HOCTh
antu-EGFR-Tepanuu BHE 3aBUCMMOCTH OT pacHojIo-
XEHMS TIEPBUYHON OITyXOJIM; OAHAKO, €CIH TOCIe/-
HSSL PAcIONIOXKEHa B BOCXOIAIIEM OTAENE, Ha pe3yJib-
TaThl JIEYEHHS BIMSIET BECh KOMILIEKC ITPOTHOCTHYE-
ckux (pakropoB. Bonblye HAAC KR! TPU JIOKATH AT
MEepBUYHOM OIYXOJIM B BOCXOAAMIEM oTaAeNe (Mpy Ha-
JTUYMHU B OMonormaeckoM Marepuaie MSI) Bosnara-
10T Ha IPUMEHEHNE UHTUOUTOPOB KOHTPOJIBHBIX TO-
YyeK MMMYHHOTI'O OTBeTa.

6. YUMTBIBAST BRICOKYIO YaCTOTY METACTa3MPOBAHMS
KPP B neueHp, OTACIBHOM TEMOI1 B HCCIICHOBAHMSX JIE-
YeOHBIX AITOPUTMOB 3TOH KATETOPHH MAIIMEHTOB STBJTSI-
€TCs OIITUMANIbHAS TI0CIEeN0BATEIPHOCTD JIEKAPCTBEH -
HOTO ¥ XMPYPTrH9€CKOIo BO3AEHCTBUS, a TAKXKE MOUCK
MPOTHOCTUYECKUX (PaKTOPOB, KOTOPHIE MO3BOJIIH OB
BBHIIEUTD IPYIITY OONBHEIX C MOTEHLIHAIbHO BRICOKH-
mu nokasarersiMa OB u BPB.

7. TakuM 06pa3oM, ITOIIOTHEHUE COBPEMEHHOI 6a3bI
JAHHBIX O TIPUPOJE OIIYXOJIEBOTO POCTa AA€T BO3MOX-
HOCTb TI€PCOHATU3UPOBATH JICKAPCTBEHHOE JICYEHHE
naureHToB ¢ MKPP 1 u3BiekaTs MaKCHMaJTbHBIE TIpe-
HMMYIIECTBA 114 OOJIbHBIX KaK U3 JaBHO U3BECTHRIX JIe-
KapCTBEHHBIX MPENapaToB, TAK X M3 COBPEMEHHBIX OHO-
TEXHOJNIOTUIECKUX CPEICTB.
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EVOLUTION OF VIEWS ON THE PALLIATIVE
TREATMENT OF METASTASING FORMS

OF COLORECTAL CANCER IN THE ERA

OF TARGET THERAPY

O.V. Ponomarova

Summary. The data of studies and clinical trials of the
effectiveness of combining modern chemotherapeutic
regimens (FOLFOX, FOLFIRI) with targeted drugs in
the first and second line of treatment of patients with met-
astatic colorectal cancer (mCRC) were analyzed. Addi-
tional mutations for RAS (KRAS, NRAS) and BRAF
gene mutations, high VEGF expression and microsatel-

lite instability (MSI) are additional predictive markers
Jor optimization of treatment plans. Some of the mark-
ers also have a predictive value. The wild type of KRAS
and NRAS genes (RAS-WT) is a predictor of sensitiv-
ity to anti-EGFR therapy. MSI — a predictor of sen-
sitivity to drugs-inhibitors of immune response check-
points. Studies of the predictive role of BRAF mutations
in mCRC and the potential activity of targeted drugs de-
veloped for other tumors with a mutation of BRAF have
not yet been completed. The level of VEGF is not a pre-
dictor of sensitivity to anti-angiogenic therapy, but its
prognostic significance is important. The results of us-
ing any combination of therapeutic agents formCRC pa-
tients with a primary tumor located in the ascending co-
lon are worse than for clinical cases with the location of
the primary tumor in the descending sections. Inclusion
of anti- EGFR therapy in patients with mRCC RAC-WT
significantly increased the response rates to treatment
and overall survival at an acceptable level of toxicity.
The most important effect of the inclusion of anti-EGFR
and anti-VEGF drugs is an improvement in the results
of conversion therapy: surgical resection of metastases
became possible, respectively, in 17 and 14% of mCRC
patients. Thus, addition to the modern database about
nature of tumor growth gave an opportunity fo persona-
lize medicinal treatment of patients with mCRC and ex-
tract maximal advantages for patients both from the me-
dicinal preparations known a long ago and from modern
biotechnological facilities.

Key Words: colorectal cancer, metastases, palliative
treatment, mutation, RAS, BRAF, microsatellite
instability, VEGF, immune response checkpoints,
mADb, target inhibitors.
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