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Pestome

Hemernkokneto4Hblid pak nerkoro (HMPJ1) sensetcs senyLueii
MPUYUHON CMEPTHOCTU OT OHKONIOTMYECKIX 3a601eBaHIIA BO BCEM
Mupe. Mpy NpUMeHeHM CTaHAAPTHOWM XUMUOTEPANUN He YAANoCh
LOCTUTHYTb XOPOLUUX PE3YNLTaToB A0NTOCPO4HON BbIKUBAEMOCTY
y naumeHToB ¢ metactatudeckum HMPIT. Mpu Hanu4um gpainBepHbIX
MyTaLWiA Ha3HA4YeHWe TapreTHO Tepanum No3BoNseT J06UTLCS
XOPOLLEro 0TBETA U 3HAYUTENBHOIO YBENNYEHUS NoKasaTens
BbDKMBaeMOCTI 6e3 nporpeccupoBaHns. OfHAKO TOMbKO 0KOMO

y 25%-30% naumeHToB ¢ HMPJT BbISBNAOTCA 3TU MyTauun. Takum
006pasom, 19 JIeYeHNs paka Nerkoro akTyanbHa paspadoTka
HOBbIX NOLXO0A0B Tepanuu. HefasHo GbIN0 NOKa3aHo, Y10
MMMYHOOHKOIOTMS ABNAETCA 3 EKTUBHBIM NOAXOAOM BO BTOPOM
nuHnn Tepanun HMPJT. 310T nporpecc 6bin JOCTUIHYT 6naroaaps
paspaboTke npenaparos UHrM6UTOPOB peuentopa PD-1 n nuranpa
PD-L1. B aTom 0630pe Mbl paCCMOTPUM JaHHbIE UCCEL0BaAHUN,
LOCTYMHbIE LIS 3TUX MPEnaparos B HACTOSALLEE BPEMS.
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Abstract

Non-small cell lung cancer (NSCLC) is the leading cause of
cancer related mortality worldwide. Many patients present with
metastatic disease and traditional CT treatment fails to provide
long-term benefit for most patients. Patients with driver mutations
demonstrate substantially better response rate and progression-
free survival when the appropriate targeted agents are used,

but only approximately 25%-30% of patients with NSCLC have
actionable mutations. Novel treatment options are clearly needed
for patients with lung cancer. Immuno-oncology recently has been
identified as effective second line therapy of NCSLC. Almost all of
this progress has been due to the development of PD-1 and PD-L1
inhibitors. In this review, we explore the data currently available
for these agents.
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JNMUAEMUONOrna HVPnN

Pak nerkoro ocraercst 0HO# U3 OCHOBHbIX MPUUMH CMEPTHO-
CTH OT OHKOJIOTMYeCKHX 3a001eBaHUi1 B MUPe 1 HAXORUTCS Ha
JIMAMPYIOLLMX MO3ULIMSIX 110 KOJIMYECTBY €XKErofHO BbIsIBIIsie-
MBbIX HOBBIX CJTy4aeB KakK y MY)KUMH, TaK 1 y skeHILH. Exxeron-
HO BCJIELCTBUE 3TOro 3aboneBanust ymupaer 1,59 MusinoHa
4eNoBeK, UTO COOTBeTCTBYeT Gonee 4350 cMepreii Kaskablit
JeHb. [Ipy 3TOM KOJMUYECTBO yMepILUMX OT paKa JIErKUX paB-
HSIETCSI CyMMapHOMY KOJIMYeCTBY yMepLIMX OT KOJOpeKTalb-
HOrO paka, paka MpOCTaThbl, paka MOMKENYJOUHOl sKesle3bl
¥ paKa MOJIOUHO¥ kene3bl [1, 2].

B Poccuu pacnpocTpaHeHHOCTb paka JIerkoro, OGpOHXOB
1 Tpaxeu Bbipocna 3a nepuon ¢ 2004 mo 2014 rr. ¢ 77,1 no
90,6 cnyuaes Ha 100 Tbic Hacenenus [3]. Pak nerkoro B oc-
HOBHOM BO3HMKAaeT Y MOXWIIbIX Jiofeil. [pubnusurensHo
2 n3 3 GoMbHBIX paKoM JIerkoro crapiie 65 sner; metee 2%
BCeX CJIyyaeB BCTPEYalOTCSl y MALMEHTOB MOJOxke 45 neT.
CpenHuii BO3pacT Ha MOMEHT JUarHOCTMKU COCTaBJIsIeT OKO-
7o 70 ner [2].

CylecTBeHHOl Npo6eMoil SIBJISIETCSI paHHee BbIsIBIEHHE
3aboneBaHus B CBSI3M C OECCUMNTOMHBIM TeueHHeM 6oJes-
HU Ha PaHHUX CTafusX. BOJbLIMHCTBO ClyyaeB paHHelt aua-
THOCTHMKM PaKa JIErKOTrO SBJIIIOTCA CJIy4aiHOM HAXOAKOM MpU
o6cnenosannu. [To ganHbiM cratuctrku, B CLUA 56% nauu-
€HTOB Ha MOMEHT MOCTaHOBKM JMarHo3a MMeoT OTAaseH-
Hble MeTacTasbl, B 22% cllyuaeB OTMe4aeTcsl perMoHapHoe
pacnpocrpaHeHue 60sie3HH 1 TObKO B 15% — 3TO jI0KaNM-
30BaHHbII1 NpoLiecc, MO3BOJISIOLINY MPOBECTH ONepaTUBHOE
BMewtartenbcTBo [1]. B Poccun, no nanueim Kanpuna A. 1.,
Crapunckoro B.B. or 2014 r., B 70% cnyyaeB Ha MOMEHT
IMarHoCTUKY nauuenTsl umenu [11-VI craguio 3abonesanus,
a JIeTaJIbHOCTb B TeUeHHe NepBoro roja cocrasuna — 51,4%
[3]. Tpu 3TOM 5-N1ETHSISI BBIKMBAEMOCTD SIBJISIETCSI ORHOM 13
CaMbIX HU3KMX CpeIy OHKOJIOTMUYECKUX 3a00JeBaHuil U Ba-
pbupyeTcst Ha ypoBHe 5%-15% 1151 pasHbIx cTpaH [2].
Hemenkoknerounsiit pak nerkoro (HMPJI) BcTpeuaercs npu-
MepHo B 80% ciy4aes 1 npexcTasiser coboi mopdomoruye-
CKM HEOJTHOPOJIHYIO TPYIIY, BKJIOUAIOLLYIO B OCHOBHOM ILJIO-
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CKOKJIeTOuHbli pak (70—-75%), aneHokapuuHomy (20—25%)
1 npyrue penkue Gopmbl (MeHee 10%). BMecte ¢ Tem kakaast
Mopdosorideckast ¢opma MMeeT CBOM HIOAHChI KIIMHUYECKO-
ro TeyeHusl, JleueHust 1 porxosa [4].

COBPEMEHHASA TEPANKWA HVMPN

Jlo HacTosiLero BpeMeH! CyLIeCTBOBaIO 3 OCHOBHbIX MOIXO-
Ja k repanun HMPJI: xupypruueckoe BMeLIaTeNnbCTBO, JIyye-
Bas Tepamnus U UCMOJIb30BaHWe LUTOCTATUUECKNX/TapreTHbIX
Tpenaparos.

Xupypruueckoe BMeLIATeNbCTBO SIBIISIETCS] OCHOBHBIM METO-
1o nevenus 6onbHbix HMPJT npu -1 crapusx 3abonesanus
[5—7]. PanukanbHyio onepaumio yAAeTCsl BbIMOJHUTD TOJBKO
y 10-20% Bcex 3a6onesunx. OTCYyTCTBHE METACcTa30B B Me-
JuactuHanbHbix JMM¢oysnax (NO-N1) y atux nauneHTOB
JlaeT BO3MOXKHOCTb MOJIHOCTbIO YAAJIUTh OMyXOJb C JOCTH-
JKeHHeM XOPOLLUMX OTAAJIEHHbIX Pe3ysIbTaTOB, a COBPEMEHHbII
YPOBEHb Pa3BUTHSI MaJIOMHBA3WUBHbIX TEXHOJIOTHIA NO3BOTISET
NPOU3BOAUTDb NOJOOHbIE ONepPaLUK U3 TOPAKOCKOMNYECKOrO
nocryna [7-9].

OnHako Xupyprudeckoe JiedeH1e He OKasaHo MofiaBJIsioLLe-
My 6osbLMHCTBY 60sbHbIX ¢ N3, N2 npu maccuBHOM nopa-
xeHUM MuMOy3noB cpenocterus, T4, ocoGeHHO npy coue-
Tanuu ¢ N2, HalM41n LUTOJIOTMUECKU IOKA3aHHOT O MJIeBpUTa
WK NeprKapAuTa. ITM GOJbHBIM U3HAYAJIBHO CIIENyeT M1a-
HUpOBATh MpOBEJEHWe KOHCEpBATHBHbIX METOJOB Jieye-
Husl. OrepaTMBHOE BMeLLATENbCTBO TaKXKe He MOXET ObITb
BBITNOJIHEHO OOJIbHBIM NPH HEYLOBJIETBOPUTENIBHOM 00LLEeM
COCTOSIHUH, 0OYCJIOBIEHHOM PaCnpOCTPaHEHHOCTbIO OMyXO-
JIEBOTO MpoLiecca, axke ecyi CTanust 60J1e3HN TEOPETHIECKH
T03BOJISIET ee BbINOJIHEHWE. B onepaumy MoxeT ObITb OTKa-
3aHO MOTEHLMAJIbHO orepabebHbIM 60JIbHBIM NPY HAJIMUUH
COMYTCTBYIOLIMX 3a00JIeBaHUI1, KOTOPblE MOTYT OCJIOXHUTDb
BbIMOJIHEHUE CaMOji Onepauyu, TeueHne MocseonepalmoH-
HOTO Nepuofa 1 CTaTh MPUYMHOM cmepTy naumenta [10].
Ipu 1IIB-N3 craagun HMPJI, korna B onyxoneBbiii npouecc
BOBJIEUEHbl KaK MIICH-, TaK M KOHTpanaTepaybHble TMMPO-
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y37Ibl CPemOCTeHHs], XUPYPr1u4ecKoe JiedeHWe He SIBTISET-
Csl pamMKajbHbIM M He OKa3blBaeT afleKBATHOTO JieueGHOro
s¢dekra, BCIeNCTBUE Yero JaHHOI rpyre NalleHToB pe-
KOMeHJlyeTcsl NPOBOAMTb XMMHOTeparnuio, JIyueBylo Tepa-
U0 WM KOMOMHALIMIO TAHHBIX METOZI0B jieuenus [11, 12].
JTO MoATBepKAAeTCs pesyinbTatamu mccaegoanus SWOG
8805, B KOTOPOM 3-71€THSIS1 BbIXKMBAEMOCTb 60JbHBIX ¢ N3
nocjie MnpoBeJeHUsl MHAYKLUMOHHOW XMMMUOJIYy4YeBOi Tepa-
MUY C NIOCTIEAYIOLMM ONepaTHBHbIM BMeLLaTebCTBOM Oblia
paBHa 26% [13].

TonbKO JIy4eBYyIO Tepamnuio OOBIYHO MPOBOAST OOJbHBIM
6e3 OTHaJEHHbIX METACTa3oB, KOTOPbIM He IIO0Ka3aHo
XMPYpPruueckoe jedeHue. 5-1eTHIs1 BbIKUBAeMOCTb 00Jlb-
HbIX, MOJIy4aBLIMX TOJIbKO JIy4eBYIO Tepanuio, He MpeBbl-
waet 15% [14].

Knaccuueckoit cxemoit 1 JMHMM XMMHOTepanuu pacrnpo-
crpanennoro  HMPJI  cumrarorcs  mnatmnocomepskaiime
aymnetbl. Jlo BHeZIpeHMS! B KJIMHMUYECKYIO MPAKTHUKY MpO-
M3BOJHbIX MJIATHHbI, NPOBOAMBLIMECS] MCCIEOBAHUS He
BbISIBJISIM NIPEUMYILECTB XUMUOTEpanuu MO CPaBHEHMIO
C ONTMMAaJIbHON noajepxuBatolleil Tepanueit. OaHAaKoO He-
BbICOKast 9 (PEKTUBHOCTb (Me1aHa 00LLeii BbIKUBAEMOCTH
8-10 mec, 1-rognuHas BbiKkUBaeMOCTb — 40%), BblpaskeH-
Hast TOKCMYHOCTD Y BBICOKHE TPeBOBaHMS K COMaTHUeCKOMY
COCTOSIHMIO MallMeHTa Npy MpoBelleHn COBPEMEHHbIX CXeM
XMMHOTepanun 3acTaByIsSioT MCKaTb Jpyrie MeTofibl Jieye-
HUsl, 6osiee 9 PeKTHBHbIE B OTHOLIEHUH OMYXOJIN U C HU3-
KO TOKCMYHOCTbIO. [locnenyoliye JMHAY XMMUOTEPanun
MMeloT ele 6omnee HU3KYIO 3¢ HEKTUBHOCTb MPU HAKOIUIE-
HMU ToKcHueckux 3¢ dekrtos. [Ipu atom ot 30% no 50% na-
LIMEHTOB He JI0KMBAIOT 10 Hauana cienyollei TMHUU Tepa-
nuu [15].

TapretHast Tepanusl MO3BOJIMJIA YIyULIMTb IPOTHO3 3aboe-
BaHMS! U MOBbICUTb 3¢ PEKTUBHOCTD JleYeHus A7lsl NaLUeHTOB
¢ pgpaiiBepHbivMu MyTauusimu (EGFR, ALK). Onnako wacrora
BbISIBJIEHMS MyTauuii coctasinsier Bcero 15%-20% ot Bcero
uncia sabosnesunx HMPIT [16].

TakuM 00pa3oM, B UCTOPUM KIIMHUYECKOH OHKOJIOTMHU CY-
LECTBYET HECKOJIbKO PEBOJIIOLIMOHHBIX TepaneBTUYeCKUX
JOCTHXEHHI, KOTOpble 3HAUMTENbHO M3MEHWJM MOJAXOMbl
K JIEYEHHIO HEMEeJIKOKJIeTOYHOro paka Jerkoro. [lepsbiM
NPOPbIBOM CTajlo BBelleHWe JBYXKOMIIOHEHTHONH XMMHOTe-
panuy Ha OCHOBe MpenaparoB miaTuHbl B 1996-1999 rr.,
4TO MO3BOJIMJIO 3HAUMTENbHO yBenuuuth OB y naumeHToB
¢ pacnpocrpanennbiv HMPJL. Baenpenune npenaparos BTo-
poit nuHMK Tepanuu (gouetakcesn, nemerpekcen) B 2000-e
rofibl p1BEJIO K A0MOJIHUTeIbHOMY yBenuueHuto OB. A npu-
MeHeHMe TapreTHbIX MPenaparos Ajs NaLUeHTOB C MyTaLu-
ssmu EGFR n tpancnokauueit ALK nossonuno ysennunts OB
1o 6oinee uem 20 MecsiieB. Tem He MeHee CErOZIHS Mbl HAX0-
JMMCSl B Hayajle HOBOJ 9pbl B JIeU€HWH paKa — 3pbl UIMMYHO-
oHkosoruu [17].

MecTo MMMYHOOHKONOr|K B NIEYEHUH HEMENKOKNETOYHOrO paka Nerkoro
Immunotherapy for non-small cell lung cancer treatment

0b0CHOBAHUE UCIO0JIb30BAHUA
WMMYHOTEPAMUA NPU HMPJ1

B reuenue nocneaHero cToseTvsi HEOAHOKPATHO NPEANPUHN-
MaJlMCh MOMBITKU MCTOJIb30BaHMS UMMYHHOM CUCTeMbl MaLy-
eHTa 17151 OOHAPYsKEHHUsI X YHUUTOKEHHS! OMyXOJIEBbIX KJIETOK.
MmmyHOTepanus npotusa 3a 3To BpeMsl A0JITHil MyTb, NOJHbII
B3JIETOB U NajieHUil. B TeueHre MHOIMX NeCSITUIETHIT OHA UC-
1071b30BasIach JUIs JIeYeHHs! OMyXoJieii, KOTopble, Kak MpaBu-
710, CUMTAIOTCSl UMMYHOTEHHBIMH, TaKWe KaK MeJlaHoMa U 110-
4e4yHO-KJIETOUHAs KapLMHOMA, C TPUMEHeHHWeM LIMTOKUHOB:
nHTepneiikun-2 (IL-2) u unteppepon-anbda (IFN-G) [18].
[Ipumenenne MMMyHOTEpanuK 715 JIeUeHNs Pa3JIMYHbIX 3710-
KauecTBeHHbIX 3a00J1eBaHMit ObIIO OMKCcaHO 6oee CTa JIeT Ha-
3an noktopoM YunbsimoM B. Konu. On ucnonb3oan To, uTo
TIO3Xe CTalO M3BECTHO, KaK «TOKCMH Komm» — BakuUMHA, KO-
Topast BKodana B cebs Streptococcus Pyogenes u Serratia
marcescens. [oke OH 3amMeTWs, 4TO JIYYLIMiT OTBET Obl1
IOCTUTHYT Y MAaLMEHTOB C HeornepabenbHOi CapKOMOii Msr-
KMX TKaHell, rae nosrocpoutble (6osnee 5 ner) pemunccun Ge3
TMp13HaKOB 3a00J1eBaHMst ObLIM JOCTUIHYTHI TPUMepHO y 50%
nauueHToB [19].

B 19601970 rr. Jinoiin Onn o6HapyskuJ1, 4TO 3KCIPECCHPY-
eMble Ha MOBEPXHOCTH 3JI0KaYeCTBEHHbIX KJIETOK aHTUreHbl
OT/INYAIOTCS OT [IOBEPXHOCTHBIX AHTUI€HOB 3[I0POBbIX KJIETOK.
ITU TaK HasblBaeMble OMNYyX0Jb-aCCOLMMPOBAHHbIE aHTHUIEHbI
VCIIOMb3YIOTCS! PY pa3paboTKe MPOTUBOOIYXOJIEBbIX BaKLIMH.
Cospnanue BakuuHbl Sipuleucel-T Ha OCHOBe IeHAPUTHBIX Kile-
TOK JUISl JIe4eHUs MeTacTaTMuecKoro paka NpeacTaTesibHOM
kene3bl (ono6pena FDA B 2010 r.) BbI3Basno noabeM HHTEpeca
K MIMMYHOTepannu CoNMaHbIX onyxoseii [20].

To3aHee k. DIMCOH MPEAJIOKMI HOBBIN TOAXOA MHIMOM-
POBaHMSI PEryssSTOPHbIX MOJIEKYJ Ha JMMQOLUTAX, OTKPbI-
BaIOLLMI1 KUMMYHHOI1 CHCTeMe JOCTYII K OMyXoJu. JTOT Tepa-
TNIeBTUYECKMIi MOAX0J, MO3BOJISeT MOAAEPKUBATb aKTUBHOCTD
MMMYHHTETa MyTeM OJIOKMPOBAHMSI TOUEK MMMYHHOTO KOH-
TPOJIS C TOMOLLbIO AHTUTEJI, CBSI3bIBAIOLIMXCS C [TOBEPXHOCT-
HbIMK peLieniTopamu T-1MMQOLUTOB, TaKUMH KaK LIUTOTOK-
cnueckuit T-numounraphbiit anturen-4 (CTLA-4), a Taxkke
peLenTop 3anporpaMMHUpPOBAHHOI  KJIETOYHON rubenu-1
(PD-1), KoTOpBIE 3KCNIPECCUPYIOTCS HA NoBepXHOCTH T-Kie-
TOK Y YTHeTaloT akTUBHOCTb UMMYHHOT0 oTBeTa [20].

Taxknm 06pa3oM, NOHMMaHKe B3aMMOZIENCTBHSI OTYXOJIM U UM-
MYHHO#1 CHCTeMbl I03BOJIWIIO CLieNaTh NPOrpecc B pa3paboTke
HOBBbIX MMMYHOTEpANeBTHYECKUX MpenaparoB — 6I0KaTOpPoB
TOYEK MMMYHHOTO KOHTpOns. B mocnenxne roapl HakoruieH
GoraTblii ONbIT IPUMEHEHUs! ITHX NIPenapaToB NPy PasNuHbIX
BUzax onyxosneit, B uactHocty ipu HMPJI (prcyHoxk 1).

XOTsl paK JIerkoro, Kak MpaBuJIo, He CYUTAETCst IMMYHOTeHHO
OMyX0J1bl0, Bce 6oJIbliie 1 00Iblie JOKA3aTeNbCTB CBUAETENb-
CTBYeT O TOM, YTO UMMYHHble peakLyy Npy 3TON NaTOJIOrUU
BakHbl. PeTpoCneKTHBHBII aHanu3 Mokasajl, YTO MMMYHHble
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MemaTtonoruna Pak mono4How xene3bl MenaHoma
* BAKLMHLI + aHTH-CTLA-S * BAKLWHBI
: EHE';:IGPD-‘I « aHTH-PO-1 + anTu-CTLA-4
« auTu-4-1BB + auTi-LAG-3 « aMT-PD-1
= aHTH-KIR « aMTr-LAG-3
« GITR
« CD40
Pak nerxoro
. BTACTLA4 Paﬂmg"““
« aHTw-PD-1/L1 -
* anTu-KIR * aHTu-CTLA-4
+ DO MHMEBUTODE * antu-FO-1
* AWTH=-LAG-3 + aMTr-LAG-3
MenaTouennionspHas Egz:::xenynaqﬂnu
KapyvMHOMa N ——"
« aMTr-CTLA-4 « aHTH-CTLA-S
= anTu-PD=1 ¢ aHTH-PD-1
« CD40
KPP
« antw-CTLA4 rmcTt
* aHTu-PD-1 = aHTH-CTLA-4
Pak npocrartkl Pak moyesoro || Pak wenkn Pak Aan4yHuKOB
* BAKLMHES * BAKLWHLI
+ anTv-CTLA-4 ny3sipa MAaTKH + aHTM-CTLA-4
*_aHTi-PD-1 - “aHTaPD-1 + auTu-CTLAS *_aHTH-PD-1

Puc. 1. IMMyHOOHKOIOrMYEeCKHe Npenaparhbl B KIMHAYECKUX UCCIIe0BAHMSIX PX Pa3iMuHbIX BUAAX omyxoreit [21]

OTBEThbI NPOTHMB OMyXOJIM CBSI3aHbI C GoJiee 61aronpUsTHBIM
MporHo3oM 3a6oneBanus. Tak, yBennueHHe MHPUILTPALMK
crpombl onyxonu CD4+/CD8+ T-kneTkamu oka3asnoch He3a-
BUCHMbIM TOJIOKMTENIbHBIM MPOTHOCTHUYECKMM MOKas3aTesieM
npu pannux craausx HMPJT [22; 23]. YV nauuenTos c IV cra-
nmeit HMPJT Hannuve Gonbuiero uncna makpogaros u CD8+
T-kneTok B omyxoJsieBbIX 0Yarax, Mo CPaBHEHUIO C OKPYysKaro-
LIMMU TKaHSIMHU, KOPPEMPOBANIO C O1aronpusiTHBIM MPOTHO-
30M [24]. Bonbl10e KONMM4ecTBO MHPUILTPUPYIOLIMX OMyXOJb
perynsTopHbix T-KJIETOK, C IPYroit CTOPOHbI, yMeHbLIaeT Npo-
THUBOOIYXOJIEBbIi UMMYHUTET U KOPPENUpYeT C PeLUaMBOM
3aboneBanus [25, 26]. Bce ati $akTbl NOATBEPKAAIOT FUMO-
Te3y, YTO MCMOJIb30BaHWE MMMYHHOI CHCTEMbI MOXET ObITb
BaKHbIM TeparneBTUYeCKUM MOJXO0IOM MpPH pakKe JIerkoro.

NPUMEHEHWE AHTW-PD-1/PD-L1 NPV HMPN

B Hacrosiiee Bpemsi pa3pabaTbiBaloTCsl passMuHble CTpaTe-
TMH JJ1S1 aKTMBALMM MMMYHHOTO OTBETa MPOTHB OIMyXOJIEBbIX
kieTok. [Ipu HMPJI MokHO BblAenuTb Cenyole NOAXOAbL:
NpUMeHeHre MOHOKJIOHAJIbHBIX aHTUTEJT, aJONTHBHASI KJIETOY-
Hasl Tepanusi, UCMOJIb30BaHKe MPOTHBOOIYXOJIEBbIX BAKLIMH,
NpUMeHEeHKe TOKCHHHENTPaIU3YIOLKMX aHTUTeN, 6JI0KMpoBa-
HUE TOUeK MMMYHHOTO KOHTpoist [27]. OnHako HauOombLLMi
MHTepec 1S KIMHULIMCTOB MPeCTaBIsieT MOoCye/iHee Hanpas-
JIeHWe — IPYMeHeHMe NPenapaToB, OIOKUPYIOLLMX TOUKH NM-

MYHHOTO KOHTPOJISl. ITO HanpabJieHWe akTUBHO Pa3BUBAETCs
B NOC/IeIHAe HEecKombKo JeT. Tak, B 2015 roay B CLUA nns
KIMHUYeckoro npuMeHenus npu HMPJI Bo BTOpOit 1MHMM Te-
paruu GbuM 0n00peHs! Ba npernapara aHt-PD-1: HuBoIy-
ma6 (Bristol-Myers Squibb, CLLIA) n nem6ponuzymatb (Merck
Sharp & Dohme Limited, CLLIA). lpyrie MHTMOUTOpPBI TOUEK
VIMMYHHOTO KOHTPOJISI aKTMBHO M3Y4alOTCSl B KJIMHUYECKHUX
uccnenoBanuax (tabmua 1).

PD-1-93t0 TpaHcMemOpaHHblii Genok u3 cemeiictBa B7-
CD28, mnpencraensier coOoii peuentop Ha MOBEPXHOCTH
T-kneTok, oTBeyarolMil 32 OTPULIATESIbHYIO PETYJISALMIO CUT-
Hana ot T-knerounoro peuenTopa. PD-1 skcnpeccupyercs Ha
T- n B-numoumrax, HK-kneTkax, akTMBUpOBaHHBIX MOHOLIM-
Tax W IeHAPUTHBIX KileTkax [29].

PD-1 umeer nBa nuranga PD-L1 u PD-L2, Bxongiux B cemeii-
crBo 6enkoB B7. Bbiio nokasaxo, uro PD-L1 meiicTByer Kak
uHrnouTop T-kieTok. Jlanee GbUIO YCTaHOBJIEHO, YTO MBbILIH
¢ neduuutom PD-L1 ObUIM CKJIOHHBI K ayTOMMMYHHbIM 3a00-
neBaHusIM. [1033ke BbISICHUIIOCD, UTO B3aumogelicteue PD-L1/
PD-1 urpaeT JOMHUHHMPYIOLIYIO POJb B MOAABJIEHUH PEaKLM
T — kneTok B MUKpPOOKpY>keHun onyxonu. [pyroit PD-1 nu-
ranz B7-DC (PD-L2) cenekTMBHO 9KCIPecCUpYyeTCsl Ha KIeT-
Kax — KoHTposepax Th2 n Hecet MHTMOMPYIOLLMIT CHTHAT Y-
Tem cBsizbiBanusi ¢ PD-1 [30, 31].

Ponb PD-1 1 ero smrannos — orpaHnunTh akTUBHOCTb T-Kite-
TOK B Nepudepruyeckux TKaHSAX B MOMEHT BOCNaJIMTENIbHOM
aTaky, ¢ TeM 4TOObI M30eXaTb ayTOMMMYHHbIX peakLuit. IT0
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MecTo MMMYHOOHKONOr|K B NIEYEHUH HEMENKOKNETOYHOrO paka Nerkoro
Immunotherapy for non-small cell lung cancer treatment

Ta6mua 1. UHru6UTOpBI KOHTPOJIBHBIX TOUEK KIMMYHHOTO OTBeTA B Jieuenur HMPIT [28]

Wuruburop Haspanue (Paza [Nonynsauus nauueHToB
%
Husonyma6 OHV?%[K/TE[ :P*A 2-91 NMHMS Tepanuy pacnpocTpanerdsoro HMPJT
Antu-PD1
TeM6oommavmas OnoGpen FDA* 2-s1 nuHus Tepanun PD-L+
p Y n EMEA** pacrnipoctpaHedHoro HMPJI
Peuynus HMPJT nocne tepanun EGFR
MHrOMTOpPamMH
NlypBanymat 11 Panee neneuennniit HMPJI
neonepabesnbubiiit HMPJT I cragmy;
Autu-PD-L1 [TonHocTbio peseunpoBantbiit HMPJI
A Heneuennbiit XT HMPJ1 VI craguu (PD-L+
Te3013ymab 1 y
W1 HecesleKTHPOBAHHbIIA )
Agenymab 111 Peuynus HMPJ1
Mnunmimyma6 111 Peunans/IV cragus mockoknerounoro HVPJI
Antu-CTLA4 i i
Tpemennmyma6 n PaHee HeneuenHblit pacnpocrpanenHblit HMPJ

HMPJTI/IV cTaguu nocne >2 n1HMiA Tepanuu

*— Food and Drug Administration (YnpasneHue no KOHTPOJIO 3a NPOAYKTaMM MUTaHMs U JlekapcTBeHHbIMK cpezictBamu CLLIA)

**_ European Agency for the Evaluation of Medicinal Products (EBponefickoe areHTCTBO M0 OLieHKe JleKapCTBEHHbIX CPEICTB)

OYeHb BAXKHbI/I MEXaHU3M B 3alIMTE 4eJI0BEUYeCKOro opra-
HM3Ma OT MOBPEXAEHUs TKaHell Npy akTUMBaLMKW MMMYHHO/
cuctembl. PD-L1 u PD-L2 skcnpeccrpyroTcsi Ha noBepx-
HOCTW aHTUreH-npeseHTUpylolux kietok (APC), kortopble
OKa3bIBAlOT MHIMOMpYIOLlee BO3ZENCTBIE Yepe3 peLenTopsl
PD-1 T-knerok. CesaspiBanue PD-L1 unm PD-L2 npusoput
K GnokupoBanuio curdana no nytu PI3K/AKkt, uto npusogut
K OCTaHOBKE KJIETOYHOrO LMKJIa U TMOJABJICHUIO aKTUBALMU
T-knerok. MssectHo, uto PD-L1 akcnpeccupyercst omyxose-
BbIMM KJIETKAMU, U 3TO, BEPOSITHO, IOMOTAeT UM yXOZUTb OT
NPOTUBOOINYXO0JIEBOTO MUMMYHHOTO OTBeTa. Korza onyxosnesble
KJIETKY MOJBEPraroTCs HaNafeH1I0 UMMYHHOM CUCTeMbl, OHU
HauMHalT aKkcnpeccuposath PD-L1 n PD-L2, kotopble cBs-
3piBatotcs ¢ PD-1 peuenropamu Ha T-KneTkax, 4To NPUBOOUT
K MX MHaKTUBALIMHU U, CJIElOBATENbHO, 67I0KMPOBAHMIO POTH-
BOOITYX0JIEBOrO MIMMYHHOTO OTBeTa [32—34].

Ikcnpeccust 6enka PD-L1 onyxoneBbiMK KiI€TKaMK SIBJISiET-
Cs1 HeONaronpUsITHBIM MPOrHOCTUYECKUM OGHMOMapKepoM MpH
HMPJI1. UccnenoBanus nokasainu, 4To GOJbHbIE PAKOM JIETKOTO
¢ EGFR myTauueit nmetoT 6osiee BbICOKHE YPOBHHM IKCTPECCHH
PD-L1, uem GonbHble ¢ kUM THMOM. Kpome Toro, HeaBHee
MCCTIEIOBAHKE TNOKA3aJI0 MPSIMYIO CBA3b MEXK[Y OMyXOJIb-ac-
COLMMPOBAaHHBIMY MYTaLMSIMU 1 AMCOAIaHCOM MMMYHHOI pe-
TyJAUMU. ABTOPbI IIOKa3aJIx, YTO HAJIMUME NEPECTPOIKY B reHe
EML4-ALK wnu aktuBupytowux myrauuii rena EGFR noBbl-
waroT 3kcnpeccuto PD-L1 B knerounbix muuusax HMPIT uepes
axtuBaumio PI3K-AKT u MEK-ERK curnanbhbix nyTeit [35, 36].
[lpumenenne npenaparos autu-PD-1 wu antu-PD-L1 ko-
peHHbIM 00pa3oM M3MEHWIM B3I Ha MPOrHO3 MaLMeHTOB
¢ pacnpocrpanenibiM  HMPJI, mporpeccupyrommx  nocne
NpeJIIeCTBYIOLLEN MIaTUHOCOAePsKaLLlel XMMUOTEepanuu.

B kimHu4eckom uccnenoBanuu | ¢aspl npumeHeHus npena-
pata HuBonyMab (zo3bl — 1, 3 unn 10 Mr/Kr B/B Kaskzble iBe
Hezleny) y 129 paHee sieueHbIX NAaLMEHTOB C PaclpOCTPaHeH-
ubiM HMPJT o6uwas yacrora orsera (HOO) cocrasuna 17%,
MenuaHa MpOAOJKUTENbHOCTU oTBeTa — 17 Mecsues. [lpu
3TOM 54% NMaLYeHTOB MOJY4MIIU [0 BKJIIOYEHHUS B UCCTIeN0Ba-
HHYe, IO MeHblleil Mepe, 3 nMHKUM Tepanuu. [Ipu no3upoBa-
HUM Tpenaparta 3 Mr/Kr pas B 1Be Henenu Meanana OB Obuia
14,9 mec, a onHOMeTHSs, ABYXJIETHsIS U TpexyeTHsist OB — 42%,
24% v 18%, cooTBeTcTBEHHO [37].

B knmnnueckoe uccnenosanue | ¢pasbl npyuMeHeHust npenapa-
Ta nem6posnuzymab (zo3sl —2 Mr unu 10 Mr/kr B/B Kaskaple
3 Henenu wan 10 Mr/kr Kaxzple 2 Hemesn) OblIo BRKIIOUEHO
495 mauueHToB C MECTHO-PacHpOCTpPaHeHHbIM/MeTacTaTy-
yeckuMm HMPJI. O6uias yacrora otBetos cocrasuna 19,4%.
MpumepHO 66% OOMbHBIX MONYYMIM 2 UK Gosee MpepLie-
CTBYIOLLIME JIMHAY XMMHOTepanuu. Meiuana npososKUTeNb-
HOCTM OTBeTa cocTaBujia 12,5 mecsueB, MeauaHa BbIKUBae-
mocru 6e3 nporpeccrposanus (BBIT) u OC 6bun 3,7 mecsua
n 12,5 mecsiieB, COOTBETCTBEHHO [38].

OcHOBbIBasICb Ha yCIIEXe MCCIeN0BaHNii paHHHX (a3, Obliu mpo-
Benenbl uccnenosanms Il dpasel no cpaBHEHMIO 3PPEKTUBHOCTU
ant-PD1 npenaparoB co cTaHAapTHON Tepanueii 2-it IMHNUM.
B MexayHaponHble paHIOMHU3MPOBAHHbIE MCCIIEN0BAHUS
CheckMate-057 u CheckMate-017 BkOyanuchb MaLveHTbI
C HETUIOCKOKJIETOYHBIM U M1ocKokieTouHbiMm HMPJI, cooTBeTt-
CTBEHHO, MPOrpeccUpyoLliie Ha NMpeAbAyLIMX JIMHUSX Jleye-
HUs. B oboux uccnenoBaHusx oLeHuBanach 3¢GpQpeKTUBHOCTb
Tepanuu HUBOIyMaOboM B 103€ 3 Mr/KI' BHYTPUBEHHO Kaskable
2 HeZlenu B CpaBHEHWM CO CTaHIAPTHON Teparnueit — oLeTaK-
cen 75 mr/M? BHYTpHBEHHO Kaxkzble 3 Henenn. OLeHUBaIuCh
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o0111ast BbIXKMBAEMOCTb, @ TaK)Ke BbIKMBaeMOCTb 6e3 mporpec-
CHPOBaHMs 1 4acTOTa 0ObEKTHBHBIX 0TBETOB [39, 40].

B nccnenosanue CheckMate-017 6b110 BKO4YeHO 272 natm-
enTta miockoknerounbiM HMPJT 1IB/IV craauu. IMpu nepsom
MPOMEXYTOYHOM aHaju3e ObUIO MOKA3aHO 3HauMTesIbHOEe
yBenuuenre menuadel OB B rpymmne HuBonymaba —9,2 mec
no cpasHenuio ¢ 6,0 mMec B rpynne fouerakcena (p <0,001).
OnHonertHsis BbIKMBAaEMOCTb cocTaBuna 42% npu Tepannu
HuBONIyMaboM u 24% B rpynne pouerakcena. He BbiseneHo
oTIMuKil B 3 PEKTUBHOCTU B 3aBUCUMOCTM OT IKCIPECCHUU
PD-L1 B onyxonu [39].

B wnccnenoeanne CheckMate-057 6buio BrimoueHo 582 pa-
Hee JIeUeHbIX MalMeHTOB ¢ HernockoknerouHbiv HMPJT 111B/
IV cragun. YOO cocrasuna 19% npotus 12%, menuana OB
cocrauna 12,2 npotus 9,4 MecsilieB, a OOHOJIETHSISI BbIKU-
BaeMOCTb cocTaBuia 51% npotus 39% B N0nb3y HUBOJIYMa-
6a. Heo6X0aMMO OTMETUTD, YTO B 3TOM UCCIIENOBAHUN ObIIIO
T0KAa3aHO, YTO MpH IKCrpeccuu omyxonbio PD-L1 Gonee 1%
3¢ dektuBHOCTD HUBONYMaba Obua Bbite — YOO 31% npoTus
9%. OnHako OTBET Takke HabJmoaancs y naLmeHToB 6e3 aKc-
npeccun PD-L1 [40].

Mpo¢unp GezomacHoctn HuBonymaba Obu1 Gonee Gnaro-
NPUSTHBII B CPaBHEHUH C JIOLIETAKCEIOM M He OTIMYaiCs OT
vccrnenoBanmii paHHux ¢as. 1o pesynbratam aTHX Uccneno-
BaHWi1 npenapar HuBoayMab Obun 3aperucTpupoBat B CLLA
u crpaHax EC ang neuenus pacnpocrpanenHoro HMPII Bo
BTOPO¥ JINHUM Teparnum.

B MexnyHapomHOM paHIOMH3UMPOBAaHHOM UCCJIE0BaHUK
KEYNOTE-010 II/IIl ¢asbl mpoBoaunach CpaBHUTENbHAS
ouieHka 3pPeKTUBHOCTH 1 GE30MACHOCTH MPUMEHEHHS Mpe-
napara nem6posnnsymad B nose 2 mr/kr, 10 Mr/Kr B/B Kaxk-
Ible 3 HenlesW U JioLieTakcesna 75 Mr/M? BHYTPUBEHHO KaXKible
3 Henenmu. B uccnenoBanne Obino BrmoueHo 1034 nmaimenta
HMPIJI c akcnpeccueit PD-L1 Ha omyxoneBbix KneTkax. Me-
auana OB cocrasuna 10,4 mec u 12,7 Mec Ha Tepanuu nem-
6posnmsymadom B nose 2 1 10 Mr/Kr COOTBETCTBEHHO U Oblia
BbIllle M0 CpPaBHEHUIO ¢ foLeTakcenoM (8,5 mec). OB Taxske
Obinia Gosblie B rpynnax nembponuzymabda. Mexuana BBIT
He OTIMuanach Mexay rpynnamu u cocrasuna 3,9, 4,0 n 4,0
Mec B rpynnax nembponusymaba 2 u 10 Mr/kr u gouerak-
cena, cOOTBeTCTBeHHO. OJJHAKO y MaLUEeHTOB C 9KCIpeccueit
PD-L1 6onee yem B 50% onyxonesbix kietok BBI B rpymme
nemMOposnm3ymaba Obla JOCTOBEPHO Bblllie MO CPABHEHHMIO
¢ nouerakcenom. [Tpoduns 6ezonacHoctn nembponraymada
6b11 60s1€€E GIArONpPHUSITHBIN B CPAaBHEHNH C foLieTakcenoM. Ha
OCHOBaHMM MPUBEIEHHBIX BbILLIE JAHHBIX Mpernapar Obly 3ape-
ructpupoBan B CLLA u crpanax EC ans nedenust pacnpocrpa-
nenHoro PD-L1-nonosxurensnoro HMPJI Bo BTOpOI# 1MHNMK
Tepanuu [41].

BosnbLi10it MHTEpec BbI3bIBAIOT UCCIIEOBAHUS IPeNapaToB, UH-
rubupytowmx PD-L1. K npenapartam 3Toit rpynmbl OTHOCSTCS
arezonuzymab (MPDL3280A, Hoffmann-La Roche), aypsasny-

mab6 (MEDI4736, AstraZeneca) u asenyma6 (MSB0010718C,
Merck KGaA).
B meskayHaponHoe uccnenosanne POPLAR (I ¢asa) 6bio
BKJtoueHo 287 nauuentos ¢ HMPJI, kotopble paHee nosydanu
IIaTHHOCOZepsKaLlye ayrerhl. [TaiueHTs! Oblin paHLOMKU3H-
pOBaHbl /1 Tepanmy are3onnymabom B o3e 1200 Mr BHYTpH-
BEHHO Ka)kzble 3 HeJlesIM UK JIOLeTaKCeNoM B 103e 75 mr/m?
BHYTPUBEHHO Kaxable 3 Henenu. Meauana OB cocraBmia
12,6 MecsiLeB y NaLMeHTOB, MOMYUYaBIIMX aTe30113ymad, rno
CpaBHeHuIO ¢ 9,7 MecsLeB A4 TeX, KTO NoJly4as JOoLeTaKcel.
lpenapar aTe3omuaymal okasasncs Hanbosee 3¢derTus-
HbIM y GOJIbHBIX C BbICOKO# 3kcmpeccueit PD-L1. B rpymme
aresonusymaba peske HabIIOAAMNCh CBS3aHHbIE C JIEUEHHEM
HS1 3—4 crenenu TsokecTH B CpaBHEHHU C TPYMINON AOLETAK-
cena (11% u 39%, cootBeTcTBEHHO) [42].
Hpyrue antu-PD-L1 npenapathl B HacTosilee BpeMsl HaXo-
JSTCSl HAa PaHHMX CTafMsIX KJIMHMYeCKUX uccienosanuit. [lo
TIpeZIBapUTeJIbHBIM pe3ysibTaTaM uccienoBanus | ¢aser npe-
napara aypsanymab y GOJIbHbIX C PasIMYHbIMKU CONMAHBIMU
onyxonsimu, Bkimouass HMPJI, Gbuia mponeMoHCTprpoBaHa
KJIMHUYecKast 3G PEKTUBHOCTb C XOpoLnM npoduiem 6e30-
nacHoctu. [lposonsitcst uccnenosanus | u Il ¢pas npenapara
aBenrymab [28].
Heo6xonMMo OTMETHUTb, YTO aKTyalbHbIM OCTA€TCs BOMPOC
TIPOrHOCTUYECKO 3HaUMMOCTH 3Kcrpeccun PD-L1 npu HMPIJL.
Jlo cux nop He CyLIeCTBYyeT eIMHOrO B3ITIsZIa Ha UCMOJb30BaHHe
PD-L1 B kauectBe mpemukTopa 3pQeKTUBHOCTH MpernaparoB
antn-PD1/PL-L1. 3kcnpeccuss PD-L1 moxer nuHammyecku
M3MEHSITbCS B IPOLIECCe 3BOJIIOLMM OITyXOJIU, BEPOSITHO, B OTBET
Ha JieueHre WK B KaueCTBe OJJHOTO M3 MEeXaHW3MOB YKJIOHEHUsI
OMyXOJIM OT UMMYHHOTO OTBeTa. Jlaske B nipefienax OHO# OmyXo-
7, cTeneHb aKcrnpeccur PD-L1 MoxkeT ObITb pasnuyHOl B nep-
BUYHO/ OMyXOJIM M MeTacTaTUYecKux odarax. VHrepnperauus
TIOJTyYeHHbIX 3HAY€HU# ypoBHs skcnpeccun PD-L1 satpynunena
13-3a HaJIM4Msl HECKOJIbKMX CUCTEM aHaj13a C UCMO0Jb30BaHUeM
Pa3NMUHBIX MOHOKJIOHAIbHBIX QHTUTEN (pasyiuHble METOmPl,
TOYKM OTCYETa M MCMOJIb30BAHME apXMBHBIX 00pa3LIOB TKaHM
TPOTUB «CBEXHMX» Ororcuit). HecMoTpst Ha 601ee BbICOKHMIA MPo-
LIeHT 0O'bEKTMBHBIX OTBETOB IPH 3KCIpecchy onyxosnbio PD-L1,
BO MHOTHX MCCeoBaHusIX 3¢ eKTbl ObLIM OTMEUEHB! U Y Na-
umeHToB ¢ otcytctBueM PD-L1 skcnpeceuu [28, 37—-43].

SAKNHOYEHUE

JlocTuskeHus! MOCTENHKX JIET B pa3BUTUM MIMMYHOOHKOJIOTMH
Jal0T HOBYIO HaZleX[y Ha yJyuylleHHe pe3ysbTaToB JIeYeHHs]
60mbHEIx HMPJI. JlanbHeiiuyMuy HanpasieHusiMu B 001acTi
MCCIIEI0BAHMS MPEnaparoB, OIOKUPYIOLIMX TOYKH MMMYHHO-
r'0 KOHTPOJIs], SIBJISIFOTCSI: OMCK MPEAMKTOPHBIX OOMapKepPOB,
KOMOMHaLKsI C APYTMMH METOZIAMH JIEY€eHHs], OLIeHKa 3 dek-
TUBHOCTH B I1€PBOJ1 JIMHUU Tepanuu U ap.
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