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OpurnmHanbHaa CTaTbA

MMMYHOIMCTOXUMUYECKUM aHANU3
3kcnpeccun PD-L1, CD4, CD8, CD20 n PU.1

B neanddepeHUMpoBaHHON XOHAPOCAPKOME KOCTH:
KIMHUYECKas 1 NporHoCTUyeckas 3HaYMMoCTb

Koeanesa O.B." - bynbluesa V1.B.
Mpuwen MJ1"« KywnnHckmi H.E!

AKTyanbHoCTb. [leauddepeHupoBaHHasA XOH-
pocapKoMa — pefiKnii 1 KpalHe arpeccuBHbI Ba-
PUaHT Me3eHXMMasbHbIX ONyXonen KocTen, KoTo-
pbii UMeeT 6dasHoe CTPOeHMe, NPeACTaBNeHHOe
CTPYKTYpamu Knaccmyeckon XOHAPOCapKOMbI, Kak
NpaBWNo, HA3KOW W CpefHen CTeneHn 310Kaye-
CTBEHHOCTM B COYETaHUMN C Pe3KUM nepexonom
B BbICOKO3/10KaUeCTBEHHYIO HEXPALLEBYIO CapKO-
my. [leanddepeHumpoBaHHasa XoHApoOCapKkoma
accouMmnpoBaHa ¢ HebaronpUATHLIM MPOrHO30M,
HU3KoW 3 DEKTUBHOCTBIO NEKaPCTBEHHOW Tepa-
NV 1 BbICOKMMM NOKa3aTenamu ieTanbHocTu. OgHo
13 NepCneKTUBHbIX HanpaBneHWiA IeYeHNA AaHHbIX
onyxonen — UMMyHoTepanus, AiA UCNONb30BaHUA
KOTOpOW Heobxoanmo 6osee rny6oKkoe NoHMMaHne
MMMYHOJIOTMYEeCKOro CTaTyca OMyXoJn 1 COCTaBa ee
MUKPOOKPYKEHNA.

Llenb — aHann3 aKcnpeccun MapkepoB Bocnanu-
TesIbHOro MHoUNbTPaTa onyxoneBon cTpombl PD-L1,
CD4, CD8, CD20 1 PU.1 B 06pasLjax NepBUYHbIX OMy-
xonei geanddepeHLMpPoBaHHON XOHAPOCAPKOMbI
[N MOMCKa HOBbIX MULLEHE NPOrHo3a 1 Tepanuu,
a TaKXXe MoTeHLMaNbHbIX NPeAnKTOpPoB ee 3bdek-
TUBHOCTH.

Martepuan n metoabl. PeTpocnekTMBHO NpoaHa-
NN3MPOBaHbI AaHHbIE UMMYHOTUCTOXUMNYECKOTO
(UrX) nccnegoBaHus o6pasLOB ONyXoNnwu, NOy-
YeHHbIX OT 42 naLneHToB ¢ AeanddepeHLnpoBaH-
HOW XOHAPOCAaPKOMOW (18 MY>KUMH 1 24 XKeHLUH
B BO3pacTe OT 24 no 94 net; megmnaHa — 65 ner).
WccnepoBaHHble 06pa3ubl geanddepeHLpoBaH-
HOW XOH[POCapKOMbI COAepanu 2 KOMMNOHEHTa:
BblcokoanddepeHUMPOBaHHYI0 XOHAPOCAPKO-
My 1 HU3KOAUPPepeHLMpOBaHHYO HexpALle-
BYIO CapKOMY, NpeAcTaBiieHHYI MieomMopdHoOi
HepnddpepeHUMpoBaHHOW capkomon (n = 33),
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ocTeocapkomoin (n = 6), pabgoMmmnocapkomom
(n = 2) n aHrnocapkomoi (n = 1). UI'X-aHanu3 npo-
BOAWIM B aBTOMaTU3MPOBAHHOM pexume Ha UMX-
cTtenHepe Ventana BenchMark ULTRA (Ventana
Medical Systems, CLLIA) ¢ ncnonb3oBaHviem onTu-
MW3MPOBaHHOIO NPOTOKONA U aHTUTen aHTN-PD-L1
(knoH SP142) 1 B pyuHOM peXxnume A OKPaCKM C NC-
nonb3oBaHnem aHTuTen K PU.1, CD4, CD8 n CD20.
OueHky aKkcnpeccum PD-L1 BbinonHAnn otaens-
HO B AeanddepeHLMPOBaHHOM Y XOHAPOUAHOM
KOMMOHeHTax KneTok onyxonu. Ocobo yuntbiBanu
o06pasubl, cofepalyne MMMeOoLNTbI, SKCMPECCH-
pytowue PD-L1.

Pesynbtatbl. Dxcnpeccua PD-L1 B pepnddepeH-
LiMpOBaHHOM KOMMOHEHTE OMyX0sn Habnoganacb
B 40% (17 n3 42) cnyyaes, B XOHAPOUAHOM KOMMO-
HeHTe — B 26% (11 u3 42), B 060X KOMMNOHEHTax
onyxonu — B 17% (7 n3 42) obpasuoB. Accoumauum
Mex gy skcnpeccuert PD-L1 B pa3nuyHbix Kommno-
HEeHTax OMyXonu C KINHUKO-MOPHOIOrnyecknumm
0CO6EHHOCTAMM 3a60/1€BaHMA He YCTaHOBEHO.
Mpun otcyTcTBUM 3KCNpeccumn PD-LT meanaHa Bbi-
>KMBAeMOCT/ NaLMeHTOB cocTaBuia 68,6 mecaua,
TOorga Kak mpu Hanmymy skcnpeccun — 7,7 mecsaua
(p = 0,096). CpenHee copepxaHue makpodaros
B AeAndpdepeHLMPOBaHHOM KOMMOHEHTE OMyXonun
coctaBuno 17,3 + 12,8%, CD4*-T-kneTok — 4 + 3,5%,
CD8*-T-kneTtok — 4 + 2,4%, B-knetok - 6,7 + 3,8%.
AHanus accoumauumn copepaHus UMMYHHbIX
KNeToK C KJIIMHNKO-MOP$ONOrnyeckumm xapak-
TepuUCTUKamMmn mokasan: BblcOKasa UHOMNbTpa-
LA onyxonu B-knetkamu xapakTtepHa ana 6o-
nee paHHel ctaguu 3abonesaHus (p = 0,045).
MporHocTnyeckasa 3HaUNMOCTb UCCNE[OBaHHbIX
CTPOMa’bHbIX MAPKEPOB He BbiAB/IEHA, OAHAKO Bbl-
coKas MakpodaranbHas uHoUNbTpaLya 06pasLoB
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nennddepeHUMPOBaHHON XOHAPOCAPKOMbI MMena
TeHAEHLMIO K HEGNAaronpuATHOMY TeUYeHw 1o 3abone-
BaHuA (p = 0,112). Konnyectso PU.1*-KneTokK B CTpO-
Me OMyXOonv NMPAMO NOSIOXKUTESTIbHO KOPPENPOoBano
cakcnpeccuein PD-L1 Kak B xoHaponaHoMm (r = 0,357,
p = 0,028), Tak u B gepnddpepeHynpoBaHHOM
(r=10,343, p = 0,033) KOMNOHEHTax ONyxonu, a Tak-
Xe ¢ cofepxaHunem T-knetok (r = 0,402, p = 0,014).
3aknioueHue. lNonyyeHHble Hamu pesynbTtatbl UMX-
nccnepoBaHua akcnpeccum PD-L1, CD4, CD8, CD20
1 PU.1 yKa3bIBalOT Ha KIVHWNYECKYIO 1 NPOrHOCTM-
YeCKYI0 3HaUMMOCTb IMMYHHOTO MUKPOOKPY»KEeHUA
neanddepeHLMPOBaHHON XOHAPOCAPKOMbI, YTO
OTKPbIBaeT AOMONHUTENbHbIE MEPCNEeKTUBbI ANA
NPOrHO31POBaHUsA 3a60N1eBaHUA 1 Pa3paboTKM M-
MyHOTepaneBTUYECKUX MOAXOA0B. TeM He MeHee
ansA 6onee TOYHOTrO onpefesieHns KINHUYECKon
3HAUMMOCTM BbIABJIEHHbIX MapKeEPOB HEOOXOAMMO
NPOJOMKEHME NCCeA0BaHUI C NPUBAEYEHNEM
pacLlimpeHHON BbIGOPKYM NaLYEeHTOB.

KnioueBble cnoBa: feanddepeHuUpoBaHHas XoH-
Apocapkoma, skcnpeccus PD-L1, CD4, CD8, CD20,
PU.1, nporHos, nmmyHoTepanusa

Ana untnposBaHua: Koeanesa OB, bynbiuesa 1B,
PoroxwH [1B, Mpaues AH, Mpuwen M1, KywnuHckmin HE.
MIMMYHOFMCTOXMMNYECKNI aHaNm3 SKCNpeccun
PD-L1, CD4, CD8, CD20 1 PU.1 B geanddepeHumpo-
BaHHOW XOHAPOCAPKOME KOCTU: KIMHUYECKas 1 Npo-
FHOCTMYECKanA 3HaYMMOCTb. AflbMaHax KNMHUYECKOMN
MeanumHbl. 2025;53(2):62-70. doi: 10.18786/2072-
0505-2025-53-006.
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ennddepeHIIpOBaHHASA XOHIPOCApKOMa —
penKuit npuMep KpaliHe arpecCMBHOIO Ba-
PUaHTa Me3eHXVMa TbHBIX OITyXOJIell KOCTel
C YCTAHOBJ/ICHHBIMU ¥ ONIMCAHHBIMU B JIATe-
parype MOpONOrnuecKyMHU, peHTTeHOJIOTM9eCKIIMMA
¥ KJIMHNYEeCKVMU TIPOSIBTIEHNSAMMA. DTOT BAPUAHT OITY-
XO/IM BCTpeYaeTcA € 9acToTou oT 1-2 no 10% cny4daes
XOHIPOCAPKOM ¥ OOBIYHO JUATHOCTUPYETCS Y Mally-
€HTOB crapuie 50 JIeT, YTO OT/IMYAET €ro OT OCTeOCap-
KOMBI, TIOpa>Kalollleli PerMyIleCTBEHHO MO POCTKOB
u B3pocnbix 1o 30 ner [1, 2]. budasnoe crpoenue omy-
XONH, HpefiCTaBIeHHOe CTPYKTYPaMU K/IacCHYeCKOIn
XOHZPOCapKOMBI, KaK IIPAaBIJIO, HU3KO MY CPETHEN
cTeneHyu 3mokadectBeHHOCTH (low grade) B couera-
HUU C Pe3KMM IIePeXOfjOM B BBICOKO3/IOKAYeCTBEH-
Hyo (high grade) HexpameByio capkomy, cumTaeTcs
OCHOBOIIO/IATAIONI MM TIPU3HAKOM JAHHOTO BapuaH-
ta oryxomnu [3]. Ecimm xmaccudeckas XOHpOCapKo-
Ma JIeMOHCTPUPYET OTHOCUTEIbHO MeJTIeHHBIIT POCT
Y OTPAHUYEHHYIO YyBCTBUTENBHOCTD K XMMIUO- U Pa-
IyoTepanuy, To geruddepennuposanHas popma, Ha-
060poT, 06/1afaeT BHICOKOIT CKJIOHHOCTBIO K OBICTPOMY
IIPOI'PECCUPOBAHNIO ¥ METACTa3MpOBaHNIO. [/ 1ede-
Hus fenuddepeHIPOBaHHON CAPKOMBI, B OT/INYNE
OT ee K/IAaCCUYeCKOTro BapMaHTa, 4aCTO YCIIONb3YeTC A
JleKapCTBEHHAs Tepallus, HO IIPOTHO3 3a00IeBaHM s
0CTaeTcs KpaliHe HeOMArOMPUATHBIM [4].
Henuddepenunponannas XoHgpocapkoma pop-
MupyeTcsi Ha (POHE XOHAPOCAPKOMBI HU3KOIL CTelle-
HU 37I0Ka4eCTBEHHOCTY B pe3yJbTaTe HaKOIJIEHM
TeHeTUYeCKNUX U SMUTeHeTUYECKUX HapYUIeHUI,
HPUBOASINNX K IIOTEpe KOHTPOJIsI HaJl KJIETOYHOIN
nuddepennnpokoit u mponudepannerr, TaAKUX KakK
myTtauun IDHI, IDH2, TP53; nnaktusanua CDKN2A;
abeppaHTHas skcrpeccust MDM2 u CDK4. 911 mo-
JIeKy/IApHbIe M3MEHeHNA JealoT fenuddepeHnnpo-
BAaHHYIO XOH/[POCAPKOMY YCTOVYNBOI KO MHOTMM
TPAAMUILMOHHBIM METOIAM JIEYeHIUsI U OOBSICHSIIOT ee
KpaliHe arpecCMBHOE KIMHMUYeCKoe TedeHue [1, 5, 6].
HecMmorpst Ha mocTyKeHMsI B 00/1aCTIE MOJIEKY/ISIPHOI
OHKOJIOTVN, Ha CETOfHSLIHMI IeHb TAPTeTHAs Tepa-
U 715 ONyXOJIell JaHHOTO THUIIA He pa3paboTaHa.
VIMMyHHOe MUKPOOKpYXeHMe feaupdepeHInpo-
BaHHOII XOHJPOCAPKOMBI OT/IIMYAETCs BbIPa)KEHHOI
MMMYHOCYIIpecCHeil, XpOHUYEeCKUM BOCIaJIeHIeM
U CHVDKEHHOJ aKTUBHOCTBIO MIPOTHMBOOIYXONEBO-
ro MMMYHHOrO oTBeta [7]. K K/I04eBbIM XapaKkTe-
PUCTMKAM OTHOCUTCA IpeobnaaHmue Makpogaros
OITyXO0/IEeBOTO MUKPOOKPYKEeHMUsI, IPeLCTaBIeHHBIX
B OCHOBHOM M2-IIOATMIIOM, KOTOPBI CIOCOGCTBY-
eT HO/jaB/IeHII0 MIMMYHHOTO OTBETA U PeMOJIeTINPO-
BAaHMIO BHEKJIETOYHOT'O MaTpuKca. DT Makpodarn
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CEeKpPeTUPYIOT UMMYHOCYIIpeccopHbIe (PaKTOPHI,
BKJIIOYasl aHTAarOHUCT PeLieNTOpa UHTepaeNKnHa-1,
MHTepIelikuH-10 u TpaHchopMupylomuit GakTop
pocTa B, cosmaBast yCIOBYS, IPU KOTOPBIX IIUTOTOK-
cuyeckye T-muMeonyter (CD8*) TepsioT crtoco6HOCTD
3P PeKTUBHO YHUUTOXATb OIYXO/IeBble KIeTKN [8].
Perynaropusle T-xnerku (Tregs) Takke urparor
Ba)XKHYIO pOJIb B IIOJaBJIEHNN UMMYHHOTO OTBeETa,
6/IOKMPYA aKTUBHOCTD HaTypabHbIX KUTepoB (NK-
kneTok) 1 CD8*-T-kmeTok. Beicokas nuduaprparys
Tregs cBsA3aHa ¢ HeONTATONIPUATHBIM IIPOTHO30M MHO-
TUX CONUHBIX OIYX0JIel, HOCKOIbKY 9TH KJIETKM CIIO-
COOCTBYIOT YCTOMYMBOCT OIIYXO/MN K MMMYHHOMY
OTBeTY, TOra Kak Bblcokasa nHpuubTpanus CD8*-
KJIETKaMI acCOLMMPOBaHA C OIarOMPUATHBIM IPO-
rHO30M [9, 10]. JJOIOTHNTE/IBHO OIIyXO/IeBble KIeTKN
AKTUBHO 3Kcnpeccupyor PD-L1, 4To nossonsAer um
n3berath aTaKy CO CTOPOHBI T-K/I€TOK, ITOJABIISIS MX
nponudeparuio 1 akTUBHOCTS [11]. B coBokymHOCTH
3TN (PaKTOPBI CO3/JAIOT YC/IOBIM S, IPU KOTOPBIX Aepyd-
(depeHIMpOBaHHASA XOHIPOCAPKOMa NMPAKTUYECKN
He [Ofj1aeTCsI UMMYHOTePanny NHruOMTOpaMu KOH-
TponbHbIX TOUeK (aHTU-PD-1, antu-CTLA-4), a mpo-
TUBOOIIYXOJIeBbIil MMMYHHBII OTBET OCTAeTCA HeJl0-
CTaTOYHBIM A1 60pbOBI € Tporpeccuelt 3a60/eBaHM.
ViMeroTcsa egMHUYHbIE JaHHBIE O TOM, 4YTO HEKOTOPbIe
MeTOJbl UMMYHOTEpaIINy, TaKue KaK IpYMeHeHIe
IPOBOCIIA/INTE/IbHBIX IIUTOKMHOB, OHKOMUTUIECKUX
BaKI[VH U aflallTUBHBIN IePEHOC aKTVBIPOBAHHDIX
T-knerok, mokasanu 3¢gp¢PeKTUBHOCTD B TeYEeHUN
MaLJEeHTOB C CApKOMaMI KOCTell U MATKUX TKaHell,
HO He B cIy4ae gepuddepeHnpoBaHHOI XOHIpOcap-
KOMBI [12, 13]. B ¢Bs3M € 9TUM Lie/bI0 JaHHOT pabOTHI
ObLII aHa/IN3 SKCIIPECCHI MapPKePOB BOCIIAIUTEIbHO-
ro MHUIbTpaTa onyxoneBoit crpomsl PD-L1, CD4,
CD8, CD20 n PU.1 B 06pasijax nepBUIHBIX Oy XO7Iei
nenuddepeHIpOoBaHHON XOHAPOCAPKOMBI /IS TI0-
JICKa HOBBIX MUIIICHel IIPOTHO3a U TepaIlul, a TAKXKe
MOTeHLMATbHBIX IPEeAUKTOPOB ee 3P PeKTUBHOCTIL.

Matepuan n metoabl

PeTpocmekTHBHO NIpoaHanuM3MpOBaHB 0bOpas-
I[bl IEPBUYHBIX ONyXoJell gennddepeHNpoBaH-
HOJ XOH/IPOCApPKOMBI, IIOTy4YE€HHbIE OT 42 manu-
eHTOB (18 My>X4uH U 24 XeHIIVH B Bo3pacTe OT 24
Io 94 yeT; MefMaHa — 65 JIeT), HIPOXOAMBIINX 00CTIe-
moBaHue un nedenme B PI'BY «HanmonanpHbIin Me-
OUIIMHCKUI MICCIIeOBATe/IbCKIUI LIEHTP OHKOJIOTUY
nm. H.H. broxuna» Munspapasa Poccun B nepuop,
¢ 2012 o 2023 r. IIpoBesieHe UCCIeHOBAHUA OJO-
6peno atnyeckum komnreroM GPI'BY «HanmoHambHbI
MEIVLIIVIHCKUIL MICCTIEIOBATENbCKIIL LIEHTP OHKOTIOT U

'OrBY «HaumoHanbHbIN MeAULMHCKNIA CCNefoBaTeNbCKNI LLEHTP oHKonoruv um. H.H. BnoxutHa» Munsgpasa Poccuu; 115522, . MockBa, Kawwmpckoe wocce, 24, Poccuiickas Oepepauymn
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um. H.H. Broxnna» Munsgpasa Poccun (mpotoxon
or 02.09.2021). Knimuuveckue jaHHble, BKIOYAsl BO3-
pacT, MoJI, TUCTONOrMYecKMit mopTun genuddepeH-
LPOBAaHHOTO KOMIIOHEHTA OIIYXO/IH, CTa[II0 3a60Ie-
BaHUA, U depeHINPOBKY ONYXO/IN, OBV COOPAHBIL
U3 MeJUIVHCKIX KapT NaleHToB. Kpurepuu BKII0-
YeHMS B MCCIeJOBAHNE: TUCTONOTMYECKN IOATBEPXK-
IeHHBIN IMarHO3, HajllM4uMe JOCTYIHbBIX apXUBHBIX
TUCTOTIOTMYECKUX 00Pas3IoB, IOMIHbIE KINHIYECKIE
maHHble. KpuTepyuy MCKII0YeHNA: HeIIO/THbIe JaHHbIe
HAOII0JIeHN s, HeOa[bIOBAHTHAS XMMIOTEPAIINS,
Ha/lM4yyue CONyTCTBYIOUMX 37I0Ka4eCTBEHHBIX HOBO-
06pasoBaHUIL.

MmMmyHsorucroxummdeckuit (MI'X) aHamus mposo-
pvm B aBToMarusuposannoM VII'X-creiinepe Ventana
BenchMark ULTRA (Ventana Medical Systems,
CIIA) ¢ mpuMeHeHMEM OINTUMMU3UPOBAHHOTO MIPO-
TOoKO/Ma 1 antuten autnu-PD-L1 (kmon SP142, Ventana
Medical Systems, CIIIA) u B py4HOM peXume A
OKpacKMu ¢ ucronp3oBaHueM anturen k PU.1 (x1oH
9G7, Cell Signaling Technology, CIIIA), CD4, CD8
(xnmon C8/144B, Dako, CIIIA) u CD20 (xnon RM272,
Sigma-Aldrich, CIITA). Knerku-MuiieHy 06HapyXu-
BaJI C IOMOIL[bI0 YHUBEPCATbHON CUCTEMBI JIeTeKIINN
OptiView DAB IHC Detection Kit (Ventana Medical
Systems, CIIIA) cornmacHO MHCTPYKLMM ITPOU3BOLM-
tens. [Insa konTpons nporoxkona MI'X-uccnepopanms
npu okpamusaHun Ha PD-L1 ucnonb3oBanu BHY-
TpuIabopaTopHbIe TKAHEBbIE TO3UTUBHbIE KOHTPOJIN
(TKaHM MUHJQ/IVHBL, ITALEHTHI, HEMETTKOK/IETOYHOTO
paxa JIerkoro).

OneHKy OKpaIIMBaHN IPOBOAVIN PV IOMOIIN
mukpockona Olympus BX53F (Olympus, SnoHus)
IIyTeM OIIpefie/IeHN sl HPOLIEHTHOTO COflepKaHMUs JIC-
ClleflyeMbIX KJIeTOUHBIX NonynAnuii. B cmydae PD-L1
OLICHKY 9KCIIPeCCUY BBIIIOTHAIN OTHe/IbHO B Tefnd-
(depeHIPOBAHHOM 1 XOHAPOMTHOM KOMIIOHEHTaX
K/IeToK oIryxomu. Oco60 y4nTbiBam 06pasiibl, Cofep-
amue PD-L1-skcnpeccupyiomue mumgonutel. Bee
06pasiibl ObLIN Pasfie/IeHbl Ha 2 TPYIIIBL B 3aBUCUMO-
CTU OT Ha/IMYMA UIU OTCYTCTBUA 3Kcnpeccuu PD-L1.

ITony4eHHble faHHDBIEe 06pabaTHIBAIN C IIOMO-
mpio mporpammbl GraphPad Prizm 10.0. st Ber6o-
pa KpuTepus OL[eHKHU CTaTUCTUIECKOI 3HAYMMOCTI
OT/IM4Ns1 BBIOOPOK ITPOBEJieHa OLjeHKAa HOPMAa/IbHOCTH
pacIpefieNieHus ¢ MOMOIIbI0 Kputepus J’ArocTiHo.
IIpu cpaBHeHMN IOKa3aTenell U aHA/IN3€ UX B3aU-
MOCBA3ell ucnonb3osanu t-kpurepuit CTbrofieHTa.
KoppenAuoHHbI aHaIU3 IPOBOLUIN C HOMOIIBIO
omnpepeneHys koappunmenta koppenanuu Ilnpcona.
AHamn3 TabnuIL CONPSKEHHOCT OCYILeCTBIISANN C UC-
II0/Tb30BaHMEM TOYHOTO KpuTepus Puirepa 1 Kpure-
pus x> 1 aHanusa BBDKMBAEMOCTY TPYIIIIBI ObIIN
chopMUPOBAHBI OTHOCUTETBHO comepkanust PD-L1

64

B OIIYXOJIEBBIX K/IETKaX (Ha/lu4ye UK OTCYTCTBUE
9KCIIPECCUN) WIN CPESHETO IIPOLIEHTHOTO COflepKa-
HISA MMMYHHBIX KJIeTOK MUKPOOKPY>KeHIA. AHa/IN3
BBDKMBAEMOCTY IPOBOJIV/IN C TOMOIBIO IIOCTPOEHU A
KPUBBIX BOXUTKUA 10 MeToxy Kammana — Maiiepa.
I[Tepumop HabMOAEHNS COCTABI/I BpEMEHHOI HHTePBa
C MOMEHTA OIlepalluy 10 CMEPTH MaljMe€HTa WY €TO
IOC/Ie/IHETO NoceleHns Bpaya. CpaBHeHMe CTaTH-
CTUYECKOI 3HAYMMOCTY Pas3/IN4uil BbIIOIHAIN IIPU
MCIIOZIb30BaHNM TOTapU(PMUUECKOTO PAHTOBOTO KPU-
TepuA. Pasnuana u KoppenAanuy CUuTany CTaTuCTu-
YyecKy 3HauMMbIMuy 11pu p < 0,05.

Pe3ynbTatbl

Mukpockonudeckoe MCCIefOBaHUE MOKa3aso,
410 mepudpdepeHIpOBaHHAA ONYX0/Ib COCTOANA
U3 2 KOMIIOHEHTOB: BbICOKOZIU(DepeHIIPOBAHHO
XOHJPOCapKOMBI ¥ HU3KoauddepeHMpoBaHHOM
HexpseBoit capkombl. Hanbonee gacto guarHo-
cTrpoBaHa IreoMopdHas HepnddepeHIIpoBaHHAA
capkoMa - B 33 cydasx, 0CTeocapKoMa BbIsABIeHA
B 6 Cy4asix, pabgoMmocapkoMa — B 2 M aHTHMOCAp-
koMa — B 1 Habmopenyn. Onycanue KINHUKO-MOP-
dbomornuecKknx XapakTepUCTUK IPUBELEHO B Ta0I. 1.

Amnanus akcrpeccun PD-L1 B o6pasuax pepud-
(depeHIMPOBAHHON XOHAPOCAPKOMBI BBIABUI Clle-
mymomue 3aKoHoMepHocTu. dkcnpeccusa PD-L1
B fefuddepeHIMPOBAHHOM KOMIIOHEHTE OIIyXO/MN
Habmonanach B 40% (17 u3 42) cnydaes, B XOHAPO-
ULHOM KOMIIOHeHTe — B 26% (11 us 42), B oboux

Ta6nuvua 1. XapakreprcTika nauneHTos ¢ AeanddepeHunpoBaHHon XOHAPOCaPKOMOi

XapaKkTepucTmka Yucno HabnogeHnn,
abc.

Mon naunenTa:

My>KCKOM 18

KEHCKMIN 24
OnddepeHumpoBka onyxonu:

G1 22

G1-2 15

G3 5
Cragua 3aboneBaHuaA:

1l 21

-1v 21
NennddepeHuUMpoBaHHbBI KOMMOHEHT NPW AnarHose:

yCTaHOBNEH 16

He yCTaHOBNeH 26

OpmrMHaanue CTaTbW
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Puc. 1. VIMMyHOTVCTOXUMUYECKIMI METOA UCCefOoBaHNA.
MonoxmTenbHan AfepHO-LMTOMNNa3MaTMUeCKasn SKCNpeccmua Mapkepa
PD-L1 B onyxoneBbix KNeTKax 1 Onyxonb-MHOUABTPUPYIOLVX
NMMPOLMTaX B MONMMOPPHOKIETOYHOM CaPKOMATO3HOM

obpasue aeanddepeHUMPOBaHHOM XOHAPOCAPKOMBI (CTRENKN).
Mwuikponpenapat (x200)

KOMIIOHEHTaX OIyXonu — B 17% (7 us 42) cnydaes.
[TpuMep MMMYHOTMCTOXMMUYECKOTO OKPAIIMBaHNUA
Ha PD-L1 npencrasnen Ha puc. 1.

AHanyu3 KIMHNYECKON 3HAYMMOCTY 3KCIIPECCUN
PD-L1 nokasar, 4To HY ORMH U3 M3y4eHHBIX PaKTO-
PoB (BO3pacT, 107, TUCTONIOTMYECKIIT ITOATHUII OITYXO-
JIM, CTeTleHb fudepeHINPOBKIYL, CTanNs 3a00IeBaHUA
U Hanu4ue fefuddepeHIpoBaHHOTO0 KOMIOHEHTA
OITyXOJIJ Ha MOMEHT JUarHOCTUKY) He aCCOLUMPOBaH
¢ akcmpeccueit PD-L1 B geguddepeHupoBaHHOM
KOMIIOHEHTE, XOHAPOU/HOM KOMIIOHEHTe M/IN B 0001X
KOMIIOHEHTaX AefuddepeHnpoBaHHOI XOHIpOcap-
KoMbI (Tabm. 2).

Akcnpeccusa PD-L1 B omyxo/eBbIX KIeTKaX, 0CO-
6eHHO B C/Ty4ae ee BbLABICHUA B AefuddepeHInpo-
BaHHOM KOMIIOHEHTE OIIyXOJIM, MeyIa TeH/IeHLIVIO
K He6IaronpusATHOMY IPOTHO3y (OTHOIIEHNUE PUCKa
3,150; p = 0,096) (rabm. 3).

Tabnuua 2. Accoumauma skcnpeccun PD-LT ¢ KNMHNKO-MOPhONoryeckmm xapaktepucTikamm 60mbHbIx AeanddepeHUmMpoBaHHOM XOHAPOCAPKOMO

XapakTtepucTuka, abe.”

HepnddepeHuUMpoBaHHbI KOMMOHEHT OMyX0Nn

XOHAPOUIHbIN KOMMNOHEHT ONyXonn

O6a KOMMOHEHTa B 04HOM 06pasLe

PD-L1+ PD-L1- p PD-L1- p PD-L1+ PD-L1- p
Bospacr:
< 65 net 6 17 0,058 18 0,504 2 21 0,214
> 65 net 11 8 13 5 14
Mon:
MyCKOM 7 1 > 0,999 13 > 0,999 3 15 > 0,999
MKEeHCKMN 10 14 18 4 20
TcTonornyeckni tun:
HeguddepeHUpoBaHHasn 13 20 0,639 25 0,409 5 28 0,603
capkoma
ocTeocapkoma 2 4 3 2 4
pabnommocapkomMa 1 1 2 0 2
aHrnocapkoma 1 0 1 0 1
InddepeHumposka onyxonu:
G1 9 13 0,574 17 0,729 5 17 0,427
G1-2 7 8 11 2 13
G3 1 4 3 0 5
Crapua 3aboneBaHua:
Il 7 14 0,530 16 > 0,999 2 19 0,409
n-1v 10 1 15 5 16
LepnddepeHumpoBaHHbIii
KOMMOHEHT npu
yCTaHOB/IEHUW AVarHosa:
na 6 10 > 0,999 9 0,070 3 13 > 0,999
HeT 11 15 22 4 22
PD-L1+ - Hannune sakcnpeccumn PD-L1, PD-L1- - otcyTcTBME 3Kcnpeccumn PD-L1
" Konnuecteo HabnogeHnin
Kosanesa O.B, bynelyesa U.B., PoeoxuH [].B. [pades A.H., Mpuwen [1J1, Kywnurckut H.E. ViIMMyHOrMCTOXMMIUYECKMIA aHanwm3 skcnpeccun PD-L1, CD4, CDS, 65

CD20 v PU.1 B geaniddepeHLpoBaHHON XOHAPOCAPKOME KOCTU: KIMHUYECKAA U MPOTrHOCTMYeCKas 3HaUMMOCTb
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Puic. 2. AHanm3 NporHoCTMYECKOM 3HauUMMOCTH akcnpeccun PD-LT B pa3nnyHbix KOMNOHeHTax AeaviddepeHLMPOBaHHOM XOHAPOCAPKOMBI: OOLIaA BbIXKMBAEMOCTb
NaLMEeHTOB B 3aBUCUMOCTH OT akcrnpeccun PD-L1T B geanddeperumnposaHHom (A), xoHapouaHom (B) 1 8 oboux (B) komnoreHTax onyxonu. PD-L1- — otcyTcTBume

skcnpeccum PD-L1, PD-L1+ — Hanunywme skcnpeccun PD-L1T

B rpynne 6onpubX gepuddepeHnupoBaH-
HOJ XOHPOCAaPKOMOJ C OTCYTCTBUEM IKCIPECCUN
PD-L1 meguana BBDKMBAeMOCTH COCTaBua 68,6 Me-
cAla, a B IPyIIIe C Ha/IM4ueM 9KCIIPeCCUN TaHHOTO
Mapkepa - 7,7 Mecsna (puc. 2).

ITposenen MI'X-aHanus ¢peHOTHIIA KIIETOK BOCIIA-
nuTenpHoOro nHMUIbTpaTa gepnddepeHIpoBaHHOTO
KOMITOHEHTa MCCIeffyeMbIX omyxoeit. [I/is BbIsBie-
HIS1 MAaKpo(haroB B OIYXOJIEBOII CTPOME VCIIONb30Ba-
7 maH-MakpodaranpHbiil Mapkep PU.L, 15 BbLsaBIe-
Hus T-xmetok — CD4 n CDS8, a s B-knerok — CD20
(puc. 3).

JoMyHMpYyIo1IeN IOmy/ALe UMMYHHBIX KII€TOK
B cTpoMe fennddepeHIIPOBaHHOI XOHAPOCAPKOMBI
6p111 Makpodaru. CpefHee cofiep>kaHe Makpogharos
B genuddepeHIIPOBAHHOM KOMIIOHEHTEe OIIYXO/IN
cocraBmio 17,3 + 12,8%, CD4*-T-xnerok - 4 + 3,5%,
CD8*-T-knerok - 4 + 2,4%, B-kneTok - 6,7 * 3,8%.

O6Hapy>keHa 3Ha4YMMast ACCOLIMALIA MEXKY COiep-
skaHreM CD20*-K/IeTOK B OITyXO/u U CTajueli 3abojeBa-
HYIS, @ UMEHHO: 607Iee BbICOKa s HOVIBTPALVS OIIyX0-
7t B-K/meTKaMy XapakTepHa Ij1s 6ormee paHHell CTafun
saboneBanus (p = 0,045). YCTaHOB/IEHO TaKIKe, YTO IPK
npentndukanuy genudpdepeHnpOoBaHHOTO KOMIIO-
HEHTa OITyXO/IM Ha 9Talle YCTaHOBJIeHM S JUarHo3a i
[AaHHOTO THUIIA OITyXOJIelt Hab/oamach 6omee BHICOKas
3Ha4YnMast nHQVIBTPALVsI MaKpodaramu 1 B-kreTkamu
(p=0,003 n p = 0,017 coorBeTCTBEHHO) (TabI. 4). BMecTe
C TeM IPOTHOCTUYECKON 3HAYMMOCTH UCC/IeJOBAaHHBIX
MapKepoB He BbIABIeHO (puc. 4). OTHAKO CTOUT OTMe-
TUTD, YTO BBICOKasI MaKpoQaranbHasi MHOUIBTPALUs
omryxoreit gefuddepeHIPOBaHHO XOHAPOCAPKOMBI
MMeeT TeH[EHINI0 K HeOIaronpusaTHOMY NPOTHO3Y
TedeHM 3a00/IeBaHNs, a MeIaHa BbKMBAEMOCTHI
[AalIeHTOB OT/In4aeTcs BaBoe (30,5 Mecsiia MpoTus
68,6 Mecsa) (oTHOIIeHMe pucka 3,205; p = 0,112).

66

Puc. 3. VIMMyHOrMCTOXMMMYECKINIA METOA MCCeAoBaHMA. Ikcnpeccua mapkepos PU.T (A),
CD20 (B), CD4 (B) 1 CD8 (I') B 0Myx0onb-MHOUNETPUPYIOLLMX MMMPOLIMTaX B 0Opa3Ljax TKaHK
aennddepeHUPoBaHHOM XOHAPOCapKOMbI (CTpenkw). Mukponpenapat (x100)

Ta6bnuua 3. CTaTMCTUUeCKNIA aHanM3 NPOrHOCTUYECKOM 3HaYMMOoCTH PD-L1
npu aeavddepeHLMPOBaHHOM XOHAPOCapKOMe

Bbicokas / Hu3Kan akcnpeccma PD-L1 OpHOdaKTOPHbIN aHann3

oP 95% An p
HepnddepeHuUmMpoBaHHbIN KOMMOHEHT 3,150 0,6230-15,93 0,096
XOHAPOUAHbI KOMMNOHEHT 1,503 0,2440-9,262 0,6143
O6a KOMMOHEeHTa B 04HOM 06pasLe 3,122 0,3023-32,25 0,1365

[V - noseputenbHbii MHTepBas, OP — OTHOLWWEHNE pUCKa

Opl/l F’MHanbHble CTaTbW
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Tabnuua 4. Accouyvauns conepkanmna UMmyHHbx kneTtok PU.T*, CD4*, CD8* 1 CD20" y naumeHToB ¢ AefnddepeHUMpoBaHHON XOHAPOCaPKOMOW C yUETOM KIMHUKO-

MOPOONOrNYECKMX XapaKTEPUCTUNK

XapaKktepuctrka PU.1 CD4 cD8 CD20
M+ SD, % p M+ SD, % p M+ SD, % p M+ SD, % p
Bospacr:
<65 net 168+12,2 0,790 3,7+3,7 0,642 44 +2,7 0,451 6,6+4,3 0,764
> 65 net 179+139 43+33 3,7+2,1 70+£34
Mon:
MY>KCKOM 21,1+£11,2 0,086 53+3,.2 0,059 41+2,2 0,991 7,6 +4,1 0,274
YKEHCKUN 14,1+13,5 3,1+£3,5 41+2,7 6,1£3,5
Tuctonormnyeckmn Tmn
nepnddepeHUMpoBaHHOro
KOMMOHeHTa:
HeandbpepeHUpoBaHHasn 189+13,2 0,411 41+34 0,893 387122 6,8+4,0 0,643
capkoma
ocTeocapkoma 11,0£89 30+£44 3,75+25 7528
pabgommocapkoma 5 50+7,1 10 75+35
aHrnocapkoma 10" 5 - 2
LnddepeHumposka onyxonu:
G1 150+£12,7 0,451 37+34 0,740 33+£21 0,110 6,5+4,2 0,877
G1-2 20,7 £ 13,1 42+38 53+24 73+3,7
G3 180+13,0 50£35 33+28 6,6+2,8
Cragus:
I 184+12,1 0,603 49+34 0,138 3,7+2,7 0,443 80+4,.2 0,045
-1 16,2+ 13,6 32+36 44+21 53+27
LepnddepeHuMpoBaHHbI KOMMOHEHT
NpW yCTaHOBNIEHWN AMarHo3a:
na 24,6 +9,9 0,003 53+34 0,069 4122 0,852 9,0+44 0,017
HeT 12,7+£12,4 32+35 40+2,6 57+3,1

JlaHHble NpefcTaBfeHbl B BUAE CPefHero NPOLEHTHOrO COAePKaHUA KNEeTOK U CTaH[apTHOro oTknoHeHua (M + SD, %)

" A6contoTHble 3HaUYeHNs

KoppenAnnoHHbI aHaIN3 MeX/y 3KCIpeccuen
PD-L1 u nnunprpanmeit CTpOMBI OIYXOIU UMMYH-
HBIMM KJIeTKaMM IIOKa3as, 4yTo Konumdectso PU.1*-
KJIETOK B CTPOME OIYXO/M IPsAMO HOIOKUTETbHO
Koppenupyer ¢ skcnpeccueir PD-L1 kak B XoH/IpO-
UJTHOM, TaK 1 B AefuddepeHINpoBaHHOM KOMIIOHEH-
tax omyxonn (r = 0,357, p = 0,028; r = 0,343, p = 0,033
COOTBETCTBEHHO), a TAK)Ke € cofiep>kaHmeM T-KeTok
(r=0,402, p = 0,014).

O6¢cyxpeHne

Hacrosamee uccnegopanme mocBAMEeH0 N3YyIEHNUIO
OIyXOJIeBOTO MUKPOOKPY>KeHUs feguddepeHnmpo-
BAHHOJ XOHAPOCAPKOMBI — PEJKOI ME3EeHXMa IbHO

OIIYXOJIM C HebG/IaronpuATHBIM IPOTHO30M 1 Orpa-
HUYEHHDBIMM BO3MOXXHOCTAMM Tepanun. C yuyeTom
AKTMBHOTO BHEJPEHNA IMMYHOTEPAINN B JIeueHNe
CONMIHBIX OIYXOJIeN MICCIeIOBATENN YeNAI0T 0coboe
BHMMaHIe aHA/IN3y K/IETOYHOTO COCTABa IMMYHHOTO
MHQUIbTpaTa, HOCKOTbKY OH BO MHOI'OM OIIpefie/isieT
addexTuBHOCTD Tepanuu [14]. Mbl BBIABUIIN 9KCIIPeC-
cuto PD-L1 B gepuddepeHnpoBaHHOM KOMIIOHEHTE
XOHZpOcapKoMbl B 40% HaOMTIOeHNIT, @ B XOHPOUL-
HOM KOMIIOHEHTe — B 26%, YTO COOTBETCTBYeT HaH-
HBIM uTepaTyphl. Tak, B uccnefosanum M. Kostine
u coaBT. akcnpeccus PD-L1 nabnionanace B 52%
06pasuoB gexuddepeHMPOBAHHOIN XOHLPOCAPKO-
MBI 1 KOppeIupoBaja ¢ MHPIUIbTPALMEN OMyXOIn

Kosanesa O.B, byneivesa 1.5, Poeoxun [.B., [payes A.H., lpuwen [1J1, KywnuHckud H.E VimmyHOrMcTOXMMMYeCKn aHanus skcnpeccun PD-L1, CD4, CDS, 67
CD20 1 PU.T B peaviddepeHUMpoBaHHOM XOHAPOCAPKOME KOCTU: KIMHUYECKAA 1 NMPOrHOCTMYECKaA 3HAUMMOCTb
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Puc. 4. Obuian BbIKMBAEMOCTb MaUMEHTOB C AeAnddepeHLMpoBaHHOM
XOHJPOCAPKOMO B 3aBMCVIMOCTY OT COAePKaHA Makpodaros

(A - PU.1), B-kneTok (B — CD20) 1 T-KNeToK pasnmnyHbix GeHOTUNOB

(B - CD4, T — CD8) B cTpome aeanddepeHLMpoBaHHOTO KOMMOHEHTa
onyxoneit. [Ina aHanmnsa BbikVIBAEMOCTU FPYMMbl CPaBHEHUA Obinn
cdOpMMPOBaAHbI B 3aBUCUMOCTY OT COAEPKAHMA UMMYHHbIX KNETOK
MUKPOOKPYKEHUA BbILLE N HUXKE CPEAHEro

68

CopepaHme PU.1:
-t HU3KOE
— BblCOKOE

CopeprkaHne CD20:
-+ HU3KOE
—— BbICOKOE

CopeprkaHne CD4:
-+ HU3KOE
—— BbICOKOE

CopepxaHue CD8:
-t HA3KO®
— BbICOKOE

T-xnerkamu [7]. R. Iseulys u coaBT. mpoaHanusupo-
BaJIM BBIOOPKY 13 49 manyeHTos ¢ feguddepenunpo-
BaHHOJ1 XOHIPOCAPKOMOIT 1 0OHAPY>KUIIV SKCIIPECCHIO
PD-L1 B 43% omyxoneBbIX KIeTok [10].

Hamu ycTaHOB/IEHO OTCYTCTBME aCCOLMALIMU MEX-
ny akcnpeccuert PD-L1 B pasnu4HbIX KOMIIOHEHTAX
nepudpepeHIIMPOBAHHON XOHAPOCAPKOMBL U OC-
HOBHBIMI KJIMHUKO-MOP(ONTOTMYeCKUMY XapaKTe-
pUCTMKaMM 3a00/IeBaHVA. AHA/IN3 IPOrHOCTUYECKON
sHaunmocty PD-L1 mokasasn, 4To akcnpeccus faH-
HOro 0OeJIKa B OIIYXOJIeBBIX K/IeTKaxX B fennddepen-
IIMPOBAHHOM KOMIIOHEHTE OIIyXO/IM MMeeT TeHJeH-
110 K He6TaronpuATHOMY IPOrHO3y 3a00/IeBaHMA.
ITormyyeHHbIe HaMU pe3y/IbTAaThI COIIACYIOTCS C JaH-
HBIMU McciefoBanys Y. Zhang u coaBT., B KOTOPOM
akcnpeccua PD-L1 B onmyxXoneBbIX KJI€TKaX XOH/IPO-
capKoM Obl/Ia acCOLMMPOBaHa C HeOIarONPUATHBIM
nporHosoM [11]. Bmecre ¢ TeM aHaIOrMYHBIE UCCIENO-
BaHM, IpoBefieHHbIe R. Iseulys u coasrT., cBUpeTeb-
CTBYIOT O TOM, 4TO 9Kcnpeccus PD-L1 B onyxoneBpix
KJIETKaX He BCeIZla MOXKeT CIIY>KUTb HafleXKHBIM IIpe-
OUKTOPOM TedeHus 3abomeBanus [10].

R. Iseulys m coaBT. BBIABUHYIU TUIOTE3y
0 BO3MOXHOII ponu skcnpeccun PD-L1 B cTpo-
MajJbHBIX KjIeTKaXx fenuddepeHIUMPOBAHHOM
XOH/JPOCaPKOMBI KaK MOTEHI[MaNTbHOTO 6/1arompu-
ATHOTO IIPOTHOCTUYECKOTO MapKepa. ABTOPBI BbI-
ABUIN 3 06pasIla, B KOTOPBIX OTMeYaIach SKCIIPecCus
PD-L1 B mumdoruTtax cTpoMsl. Bee marjueHTsI ¢ Ta-
KVIMI OIIYXOJIeBBIMM XapaKTePUCTUKAMM OCTaBa-
JIMCD >KVBBI HA MOMEHT IIPOBEeJeHU MCCIeIOBAHM L.
OpHako, y4uThIBasA Majioe Y¥C/IO HaOMIogeHN, JaH-
HOe IPeJIoNoKeHNe JOIDKHO OBITh IPOBEPEHO Ha 60-
nee 06'beMHOI BbIOOpKe [10]. B meniom orry6nmkoBaHb
e/IMHMYHBIE UCCTIeOBAHNA, TOCBAIIEHHbIe KINHN-
YeCKOJl 3HaYMMOCTY UMMYHHBIX KJIETOK B PasBUTUN
menuddepeHIITPOBaHHON XOHAPOCAPKOMBI [15]. MbI
HOATBEPAV/IN JaHHbIE TNTEPATypbl, COIIACHO KOTO-
PBIM ZOMUHMPYIOIIAs MO YIALMA UMMYHHBIX K/IETOK
OIyX0J1eBOI cTpoMbl — Makpodaru [10]. Hanbonbiree
411C7I0 MaKpodaros B genudepeHPOBaHHOM KOM-
IIOHEHTe OITYXOJ/IM BBIAIBIEHO B TOM CTy4ae, KOTfia fie-
muddepeHIMPOBAHHBI KOMIIOHEHT IIPe/ICTaB/ICH
HeiuddepeHIMPOoBaHHON capkoMoit. OTMeTUM TaK-
e, 4TO BBICOKasA MaKpodaranbHasg MHQUIbTpanus
menvddepeHIPOBAHHOI XOHPOCAPKOMBI NMesIa
TEH/IEHI[MIO K HeOaronpusTHOMY Te4eHMIo 3a007Ie-
BaHIIA, YTO XapaKTEPHO A/ GOIBIIMHCTBA COMUJIHBIX
omyxoreit [16]. B HameM nccnefoBaHNM CofepKaHue
MaKpo(¢aros B CTpOMe OIYXO/IN IIPSAMO IOJIOKNUTETIb-
HO KOppenupoBao ¢ skcnpeccuent PD-L1 Kak B XOH-
IPpOUHOM, TaK U B AefuddepeHIINPOBAaHHOM KOMIIO-
HEHTaX OIIyXOJM, a TAKXe ¢ cofiepkanneM T-KIeToK,
YTO MOXKET yKa3bIBaTh Ha IMMYHOI€HHOCTD JaHHBIX

OpmrMHaanue CTaTbW
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OITyXOJIeil U ¥X MOTEHIMAIbHYI0 YYBCTBUTENBHOCTD
K MHTUOUTOPAaM KOHTPOIBHBIX TOYEK.

K orpanuyeHnsM Hallero UCCIe[OBAHNUA CIeyeT
OTHeCTV HeGOIBLION pasMep BbIOOPKY, PeTPOCIIEK-
TUBHBII XapaKkTep paboThl M OTCYyTCTBYE NHPOPMA-
LMM O IPOBOLMMOI B Ja/JibHENIIEM T€pANNN U €€
addexTuBHOCTH.

3aknoyeHune

IIpoBefeHHOE HaMU MCCIelOBaHNE TTOKa3a/0, 4TO
akcupeccusa PD-L1 B onyXoneBbIX K/IeTKaxX gegud-
(bepeHMPOBaHHOI XOHAPOCAPKOMBIL, 0COOEHHO B Jie-
nuddepeHIIPOBAaHHOM KOMIIOHEHTE, ACCOLUIPOBa-
Ha C HeOIaroNMpPUATHBIM IPOTHO30M ¥ CHVDKEHUEM

JononHutenbHaa nHpopmauua

muuaucwposaume

Pabota npoBefieHa 6e3 npuBneyeHna AONONHUTENbHOTO pUHAHCUPOBAHNA
CO CTOPOHbI TPETbYX NNLL.

KoHnuKT nirepecos

ABTOpr 3aABnA0T 06 OTCYTCTBUN ABHbIX N NOTEHLMANbHbIX KOHd)FIVIKTOB
WHTEPECOB, CBA3aHHbIX C ny6n|/|KaLu/|e|?1 HacTosALen cTaTbu.
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Makpodaros, T- u B-mumdonnrtos, mpy sToM BbICO-
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Immunohistochemical analysis of PD-L1, CD4, CDS,
(D20, and PU.1 expression in a dedifferentiated
chondrosarcoma: the clinical and prognostic value

O.V. Kovaleva' - 1.V. Boulytcheva' « D.V. Rogozhin'
AN. GratcheV' « PL. Prishchep' « N.E. Kushlinskii'

Background: Dedifferentiated chondrosarcoma
(DDCS) is a rare and extremely aggressive variant of
mesenchymal bone tumors, with a biphasic struc-
ture represented by the classical chondrosarcoma
elements, usually of low or intermediate grade, com-
bined with a sharp transition to a highly malignant
(high grade) non-cartilaginous sarcoma. The DDCS
is associated with a poor outcome, low effectiveness
of medical therapy and high mortality rates. One
of promising areas of treatment for these tumors is
immunotherapy, which requires a more profound
understanding of the immunological status of the
tumor and composition of its microenvironment.
Aim: To analyze the expression of PD-L1, CD4, CD8,
CD20 and PU.1 markers in the inflammatory infiltrate
of the tumor stroma in the samples of primary DDCS
to search for new treatment and prognostic targets,
as well as potential predictors of treatment efficacy.
Methods: We retrospectively analyzed the results
of the immunohistochemical (IHC) studies of the tu-
mor samples obtained from 42 patients with DDCS
(18 men and 24 women aged 24 to 94 years; median
age 65 years). The study samples of DDCS demon-
strated two components, namely, well-differentiated
chondrosarcoma and poorly differentiated non-car-
tilaginous sarcoma represented by pleomorphic un-
differentiated sarcoma (n = 33), osteosarcoma (n = 6),
rhabdomyosarcoma (n = 2) and angiosarcoma (n = 1).
The IHC analysis was performed in the automated
mode with a Ventana Bench Mark ULTRA IHC stainer
(Ventana Medical Systems, USA) using an optimized
protocol and anti-PD-L1 antibodies (clone SP142)
and in the manual mode for staining with anti-PU.1,
CD4, CD8 and CD20 antibodies. The PD-L1 expression
was assessed separately in the dedifferentiated and
chondroid components of the tumor. Samples con-
taining PD-L1 expressing lymphocytes were counted
separately.

Results: PD-L1 was expressed in the dedifferenti-
ated component of 40% of the cases (17/42), in the
chondroid component of 26% of the cases (11/42),
and in both components in 17% of the cases (7/42).
There was no association between PD-L1 expres-
sion in different tumor components and clinical

and morphological characteristics of the disease.
Median survival of the PD-L1 non-expressing patients
was 68.6 months, while of those with the expres-
sion 7.7 months (p = 0.096). The mean macrophage
count in the dedifferentiated tumor component
was 17.3 + 12.8%, that of CD4* T-cells 4 + 3.5%, CD8*
T-cells 4 + 2.4%, and B cells 6.7 + 3.8%. The analysis
of an association between immune cell counts and
clinical and morphological characteristics showed
that higher tumor infiltration with B-cells was typical
for an earlier stage of the disease (p = 0.045). The
stromal markers studied did not have any prognostic
significance, however there was a trend towards an
unfavorable course of the disease (p = 0.112) for those
with high macrophagal infiltration of the DDCS sam-
ples. The PU.1* cell counts in the tumor stroma pos-
itively correlated with PD-L1 expression both in the
chondroid (r = 0.357, p = 0.028) and in the dediffer-
entiated tumor components (r=0.343, p=0.033), as
well as with the T cell numbers (r = 0.365, p = 0.026).
Conclusion: The results of our IHC studies on the
expression of PD-L1, CD4, CD8, CD20, and PU.1 in-
dicate the clinical and prognostic significance of
the immune microenvironment of DDCS, opening
additional prospects for predicting of the disease
outcomes and development of immune therapies.
Nevertheless, a more precise delineation of the clin-
ical value of the identified markers requires that stud-
ies on larger patient samples should be continued.
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