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PE3IOME

AKTyaJbHicTh. Y CBITI 3apeecTpOBaHO AEKiJIbKa MOKa3aHb JUIs MPU3HA-
YeHHsI iMyHoTepartii iHriditopamMu iMmyHHuX KoHTposbHUX To4oK (IT IKT).
[Mpuznauenns IT IKT nmpu paky nurynka (PL) oOymoBieHe HasiBHICTIO
ekcrpecii miraunis PD-L1 Ha myXnMHHAX KITITHHAX; BUCOKMM MYTaIlii-
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MyXJIMH IUTyHKA.

OpuriHaiabHI J0CITiKCHHS

199 Original research



YkpalHCcbkui pamionoriyauid Ta oHKomorigHni xypHai. 2020. T. 28. Ne 3. C. 191-328
Ukrainian journal of radiology and oncology. 2020;28(3):191-328

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

JJist kopecnoHaeHii:

MamykoB Aprem OnexciiioBud

np-t Jlo6poBoibCEKOTO, OYI. 75, KB. 4,
M. Ozeca, Ykpaina, 65069;

e-mail: mashukster@gmail.com

© Kipkinescokuii C. 1., Cynaesa O. M.,
JIyk’anuyk O. B., Jlypin A. I, Mawy-
ko8 A. O., Txauenko O. L., 3eypa O. M.,
binenxo O. A., Maxcumoscoruti B. €.,
Payubopcoxuii /. B., Cupoy B. M.,
2020

Keywords:
gastric cancer, oncoproteins, immuno-
histochemical study, immunoscore

For citation:

Kirkilevskyi S. I., Sulaeva O. M., Luky-
anchuk O.V,, Lurin A. G., Mashukov
A. O., Tkachenko O. 1., Zgura O. M.,
Bilenko O. A., Maksimovskyi V. E.,
Ratsiborskyi D. V., Syrbu V. N. Immu-
noscore and personification of chemo-
therapeutic treatment in patients with
gastric cancer. Ukrainian journal of
radiology and oncology. 2020;28(3):
199-207. DOI: https://doi.org/10.46879/
ukroj.3.2020.199-207

For correspondence:
Mashukov Artem Oleksiiovych
75, apt. 4, Dobrovolsky Ave.,
Odessa, Ukraine, 65069

e-mail: mashukster@gmail.com

© Kirkilevskyi S. I, Sulaeva O. M.,
Lukyanchuk O. V., Lurin A. G.,
Mashukov A. O., Tkachenko O. I,
Zgura O. M., Bilenko O. A.,
Maksimovskyi V. E., Ratsiborskyi D. V.,
Syrbu V. N., 2020

Marepiann Tta Meromm. Y maHiii poOOTI NPEACTABICHO pE3yIBTaTH
KIIIHIYHOTO JIOCIHI/DKEHHS, TPOBEICHOTO Ha 0a3l HAyKOBO-IOCIiTHOTO
BIJIIJICHHS TyXJWH OpTaHiB TPYOHOI TMOpOXXKHWHM HamionanpHOTO iH-
CTUTYTy paKy Ta abJoMiHaIBFHOTO OHKOXipypriunoro BimminenHs KHII
«Onecbkuii  oOmacHU  OHKOJNIOTIUHWE aucmancepy Onecbkol olmac-
HOl paan y 221 XBOpOro, MpOOMEPOBAHOTO 3 TMPHBOAY paKy ILTyHKa
(PILI) y mepiox 2007-2013 pokis. Cepeaniit Bik 60,88 + 10,5 poky, uo-
noBikiB — 180, xinok — 41. Beworo Bukonano 143 racrpekromii 1 78 auc-
TaIBHUX CyOTOTaNBbHUX pe3ekuiil. JlocnmipKyBana rpyna XBOpux sl BH-
BueHHs IS cxitananacs 3 22 xBopux Ha PIII. Ha nepiomy erani Bu3HadeHa
IUTBHICTH iMyHOKOMIIeTeHTHUX KiniTuH TILs a6o TIMs, ne TILs mependa-
Yae KUIbKICHY OIIIHKY JIIM(OIHTIB, 0 iHOIIBTPYIO0Th MyXiauHy, a TIMs —
MiPaXyHOK KiTBKOCTI Makpodaris, mo iHGIIBTPYIOTh MyXIuHY. Jpyrum
eTaroM TpOoBeleHa OIiHKa BHUPAKEHOCTI 1HQIIBTpaIii iIMyHHIMH KITiTH-
HaMH TBOX KOMITapTMEHTIB: IeHTpalbHUX AisTHOK myxuuHu (CT) Ta Ha-
BKOJIO Kparo iHBa3ii myxuuan (IM) — y mepuTyMopo3Hiil cTpoMmi.
Pe3yabTraT Ta iX 00roBopeHHs. Yci XBOpi, BKIIOUEHI B JOCIIKEHHS,
Oy/IM paauKaJbHO MPOOMEPOBaHi. BuyueHi mijg vac omeparlii myXJIHHH
JIOCITIJPKYBAJIMCh 3 BUKOPHCTAHHSIM IMyHOCKOpY. /ly)ke BHCOKa KOpEJIsiis
BiZIMiYajack MK HasBHICTIO y KiiTuHax ekcnpecii PD-L1 i npucyTHicTio
CDS8 T-nimdormrie y tumor nest — 0,81. Bruiue iMmyHOCKOpY Ha TPOTHO3
ckinaB 0,64. HerarnBHa BHCOKa KOpeJALisi BU3HAYAIACh MK KOHILIEHTpa-
niero M2 CD163 makpodaris y myXJmHi i HasSBHICTIO METacTa3iB y perio-
HapHi Jimdarnani By — 0,65. Jly’ke BUCOKa KOPEJIALis MK KOHIIEHTpa-
niero CD3 i CD8 y nenrpanbHux 30Hax myxuumHd — 0,95. Jlyke BHcOKa
KOpeJIALliss MK HasBHICTIO y KimiTuH ekcrpecii PD-L1 i magBrictio CD3
KIiTHH y tumor nest — 0,84. Jlyxe Bucokoro Oyma kopemnsiss mixk CD3
1 CD8 y myxmunHi# cTpomi — 0,87.

BucHoBku. Busuenns IS HeoOxigHe SK 3 TOYKH 30py BIUTUBY Ha BH)KHBA-
HICTh XBOPHUX SK (pAKTOpa MPOTHO3Y, TaK 1 3 MEPCHEKTUBOIO OUIBII aKTHB-
HOT'O NPU3HAYEHHsI | BAKOPUCTAHHS IMyHOTapreTHUX MperapariB Halai.

SUMMARY

Background. There are a few indications known in the world to
administer immunotherapy (IT) via immune checkpoint inhibitors (ICIs).
Prescribing IT by means of ICIs in gastric cancer (GC) results from PD-
L1 ligand expression on tumor cells; high tumor mutation burden; GC
with microsatellite instability MSI-h or DNA mismatch repair (MMR)
failure; T-killer immunoscore (IS).

Purpose — to study the composition of the immunocellular phenotype of
gastric malignancies.

Materials and methods. The paper presents the outcomes of a clinical
study conducted at the premises of Thoracic Tumors Research Department
of National Cancer Institute and Abdominal Oncosurgery Department of
Municipal Non-Profit Enterprise “Odessa Regional Oncology Dispensary”
of Odessa Regional Council enrolling 221 patients operated on for
gastric cancer within the period from 2007 to 2013. The average age
was 60.88 £ 10.5, men — 180, women — 41. A total of 143 gastrectomies
and 78 distal subtotal resections were performed. The study group of
patients to investigate IS consisted of 22 patients with gastric cancer.
At the first stage, the density of immunocompetent TILs or TIMs were
determined, where TILs quantified tumor-infiltrating lymphocytes and
TIMs counted the number of tumor-infiltrating macrophages. The second
step was assessing the severity of infiltration by immune cells of two
compartments: the central areas of the tumor (CT) and around the edge of
the tumor invasion (IM), i. e. in the peritumoral stroma.
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Results and discussion. All patients included in the study were radically
operated on. The tumors removed during surgery were examined by
means of immunoscore. A particularly high correlation was observed
between PD-L1 expression in cells and CD8 T-lymphocytes in tumor
nest — 0.81. Immunoscore effect on the prognosis was 0.64. A negative
high correlation was assessed between the concentration of M2 CD163
macrophages in the tumor and the metastases to regional lymph nodes —
0.65. A particularly high correlation between the concentration of CD3
and CDS in the central areas of the tumor reaching 0.95. A particularly
high correlation between PD-L1 expression in cells and CD3 cells in
tumor nest — 0.84. The correlation between CD3 and CDS in the tumor
stroma was particularly high, 0.87.

Conclusions. The study of immunoscore is essential both in terms of the
impact on patient survival, as a prognostic factor, and with a view to more
active administering and using immune-targeted drugs in the future.
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3B’s130Kk po00TH 3 HAYKOBHMH IPOrpaMaMH, IJIaHAMH
i Temamu

Po6ora BuKOHaHa B paMKax IUIAHOBOi HAyKOBO-IO-
CIiTHOI pOOOTH HAyKOBO-AOCITITHOTO BiJUIUICHHS ITyX-
JWH OpraHiB rpyaHoi nopoxHuHM HamioHanbHOTrO iH-
CTUTYTy paky MiHicTepcTBa OXOPOHH 3I0pPOB’st YKpaiHu
«HoBi migxoau Ta METOAM JIKYBaHHS XBOPHUX Ha 3JI0-
SKICHI TyXJIMHA OPTaHiB IPyIHOT MOPOKHUHNY (IepiKaB-
HUH peectpaniiiauii Homep 0118U003728).

BCTYII

YV cBIiTi 3apeecTpoBaHO ACKibKa MOKA3aHb IS TIPH-
3HA4YEHHs IMyHOTeparii 1HrioiTopaMy IMyHHHUX KOHTPOJIb-
Hux Todok (IT IKT). Ilpusnauenns IT IKT mpm PIHI
3yMOBJICHE HasBHICTIO ekcmpecii miranmis  PD-L1
Ha MyXJIMHHUX KITITHHAX, BUCOKAM MYyTalifHUM HaBaH-
taxkeHHsM y myxymHi (TMB — tumor mutation burden,
6inpir HiK 6-10 Ha 10° HYKICOTHAHHX OCHOB y MyX-
mmaHid JIHK); HasBHICTIO MiKpocaTeliTHOHECTaOUThHOI
¢opmu PIII MSI-h aGo momoMkor MexaHi3My BHITPaB-
JICHHA TOMMJIOK cHucTeMHM HecmapeHux ocHo JIHK —
MMR (1o Bimpa3y 3HAYHO PO3IMUPUIO KITBKICTH JIOKa-
Jmi3amiil paky, mpu AKX Teparis eheKTUBHA, OUTHIT HiX
30); imyHOCKOp, 2060 ckopoucHo IS. ToOTo, unMm OinbII
BUPXEHOIO € JsiMouuTapHa iHQUIBTpaLis MyXIIHHY,
TUM e(EeKTUBHICTh Teparii BHUINA. 3poOJieHi monepenHi
BHCHOBKH IIPO T€, 110 BUBYEHHA IS HEOOXiHE 5K 3 TOUKH
30py BIUIMBY Ha BIJKMBAHICTH XBOPHUX sIK (pakTopa mpo-
THO3Y, TaK 1 3 IEPCIEKTUBOI OUIbII aKTUBHOTO IPH3HA-
YeHHSA 1 BUKOPHUCTAHHA iMyHOoTapreTHuX npemapariB (IT
IKT) mangami.

Meta podOTH — BUBYMTH CKJIaJl IMyHOKJIITHHHOTO
(heHOTUIY 3II0SKICHHUX MYXJIMH IIUTYHKA.

MATEPIAJIM TA METOAU JOCJIAKEHHSA

VY naiit poOOTi Npe/ICTaBICHO PE3YABTaTH KIIHIYHOTO
JIOCITIZPKSHHSI, TIPOBEJICHOTO Ha 0a3i HayKOBO-JIOCHIJHOTO
BIIUIGHHS IyXJIMH OpraHiB rpyaHoi mopokHHHKM Ha-
I[i0-HAJTLHOTO IHCTHUTYTY PaKy Ta aOJOMiHAIBFHOTO OHKO-
xipypriunoro BimuineHHs KomyHanbHOTO HempuOyTKO-
BOTO mifnpueMcTBa «OnechbKuil 00IaCHHUI OHKOIOTIYHUN

Connection with research programs, plans and proj-
ects

The study has been carried out in the scope of the
planned research project at Thoracic Tumors Research
Department of National Cancer Institute, National Acad-
emy of Medical Sciences of Ukraine “New Approaches
and Methods of Treating Patients with Thoracic Viscera
Malignancy” (State registration: No 0118U003728).

INTRODUCTION

There are a few indications known in the world to
administer immunotherapy (IT) via immune checkpoint
inhibitors (ICIs). Prescribing IT by means of ICIs in gas-
tric cancer (GC) results from PD-L1 ligand expression on
tumor cells, high tumor mutation burden (TMB — tumor
mutation burden, more than 6-10 on 10° nucleotide bases
in tumor DNA); GC with microsatellite instability MSI-
h or DNA mismatch repair (MMR) failure (significantly
increased the amount of tumor locations, where therapy
is effective, more than 30); immunoscore (IS). Thus, the
more evident the tumor lymphocyte infiltration is, the
higher the therapy effectiveness is. The preliminary con-
clusions emphasize the necessity of studying IS in terms
of the impact on patient survival rate, as a prognostic fac-
tor, and with a view to more active administering and us-
ing immune-targeted agents (IT ICIs) in the future.

Purpose — to study the composition of the immuno-
cellular phenotype of gastric malignancies.

MATERIALS AND METHODS

The paper presents the outcomes of a clinical study
conducted at the premises of Thoracic Tumors Research
Department of National Cancer Institute and Abdominal
Oncosurgery Department of Municipal Non-Profit Enter-
prise “Odessa Regional Oncology Dispensary” of Odessa
Regional Council enrolling 221 patients operated on for
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mucrancep» Opecbkoi oOnmacHOi paau y 221 XBOporo,
MIPOOIEPOBAHOro 3 MpuBoAy paky uutynka (PII) y me-
pion 2007-2013 pokie. Cepenniii Bik 60,88 + 10,5 poky,
qoJioBikiB — 180, sxiHok — 41. Beboro Bukonano 143 ra-
cTpekToMii 1 78 nOUCTaThbHHUX CYOTOTANBHUX PE3EKIiH.
JocnimpkyBaHa rpyna XBOpHX Ui BUBYCHHS IS ckiana-
nacs 3 22 xBopux Ha PIII.

Ha cporomni icHye Kilbka MiIXOMIiB IIOAO OINIHKH
IMyHHOTO cTarycy myxiuH. [Ipore BoHHM 0a3yroThCs
Ha JIBOX KJIFOUOBHX MPUHIINIIAX:

1) BusHaueHHS! MIUIBHOCTI IMyHOKOMIIETEHTHHUX KIi-
tur (TILs abo TIMs, nme TILs mepembadae KiabKicHY
OLIHKY JIIM(OIHUTIB, 10 IHPIIBTPYIOTH MyXuHY, a TIMs —
MIpaXyHOK KiJBKOCTI Makpodaris, Mo iHQLIBTPYIOTh
myxJiHy [1].

2) Ouinky BupaxeHOCTi iH}IIbTpanii iIMyHHUMH KITi-
THHAMH JBOX KOMIIQPTMEHTIB: LEHTPAIbHHUX IIISTHOK
myxiuau (CT) Ta HaBKOIO Kparo iHBa3ii myxumHu (IM) —
y TIEPUTYMOPO3HIH CTPOMI.

[Ipu ibOMy pi3HI TOCTIAHUKHA BUKOPHUCTOBYIOTH Pi3HI
MapKepH Ta CUcTeMH iHTepmnperarii [3]. YV mexax maHoi
po0OTH OyJI0 MPOBEACHO OIIHKY KibKOCTI T-1iM(onuTiB
(CD3), cepen HuX HPHUIUIBHO T-IIMTOTOKCUYHUX JIiM-
¢ouutie (CD8), a Takok MyXJIMHOACOIIMOBAHUX Ma-
kpocaris, mo Bianosigatote M1 (CD68) ta M2 min-
turam (CD163). Kpim Toro, aist ouiHKM e(eKTOpHHUX
KIITHH TYMOPAJIbHOIO iMyHiTeTy OyJ0 TIpOBEIEHO
OLIIHKY KUIBKOCTI Ta PO3MOAUTY IUIA3MATHYHHUX KIITHH
(CD138).

VY nociimkeHHI BUKOPHCTOBYBAM IMyHOTICTOXIMIUHE
3abapenenns PII i3 MAT no CD3. V Tomy BHUMIAaKy,
skmo T-miMpormtn audy3HO iHOUIBTpYBaTH MIKpO-
OTOYCHHS MyXJIMHU [UTyHKA [2] Ta (hopMyBaitH JIOKaIbHI
«30psIHI» CKYIMYEHHS, IMyHOCKOp BBaXKall DPIBHUM 2;
SIKIIO HEBEJIMKI JIOKAJbHI «Cy3ip’s» 0e3  (omiKymsip-
HUX TpetuHHUX TLSs crpykryp, IS BBaykamu piBHuM 1;
MMOOIMHOKI «3ipKu» — piBHUM 1 (puc. 1).

Puc. 1. T-nimdountn nudysHo iHGINBETPYIOTH IHTPATYMOPO3HHI

gastric cancer within the period from 2007 to 2013. The
average age was 60.88 = 10.5, men — 180, women — 41.
A total of 143 gastrectomies and 78 distal subtotal re-
sections were performed. The study group of patients to
investigate IS consisted of 22 patients with gastric can-
cer.

At present, there are several approaches to assess
the tumor immune status. However, they stem from the
two core principles:

1) Determining the density of immunocompetent
cells (TILS or TIMs, where TILs require quantitative
evaluation of the lymphocytes infiltrating the tumor and
TIMs require counting the macrophages infiltrating the
tumor [1].

2) Assessing the severity of infiltration by immune
cells of two compartments: the central areas of the tu-
mor (CT) and around the edge of the tumor invasion
(IM) — in the peritumoral stroma.

In this regard, different scientists use different mark-
ers and interpretation systems [3]. Within the scope of
the study, the amount of T-lymphocytes (CD3) was as-
sessed, including targeted T-cytotoxic lymphocytes
(CD8), as well as tumor-associated macrophages cor-
responding to M1 (CD68) and M2 subtypes (CD163).
In addition, in order to make an assessment of humoral
immunity effector cells, the amount and distribution of
plasma cells (CD138) was evaluated.

The immunohistochemical staining of GC from
mAb to CD3 was applied in the study. If T-lympho-
cytes diffusely infiltrated the microenvironment of the
gastric tumor [2] and formed local “star-like” clusters,
immunoscore was considered to equal 2; if small lo-
cal “star clusters” were without follicular tertiary TLSs
structures, IS was considered to equal 1; single “stars”
equaled 1 (Fig. 1).

IS, CD3/CD8 ratio of T-lymphocytes were deter-
mined as well as the cells in several tumor areas were

KOMITaPTMEHT JMCKOTE3MBHOI KaPIMHOMH Ta GOPMYIOTH HEBEIIMKI

JIOKaJIbHI CKyM4eHHs1. IMyHoricToxXimMiuHe nocnimkeHHs 3 BukopuctanusiM MAT o CD3. 36inbuienns x200

Fig. 1. T-lymphocytes are diffusely infiltrating the intratumorous compartment of discohesive carcinoma and forming small local
clusters. The immunohistochemical study applying mAb to CD3. Magnification x 200
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Busnauascs IS, cniBeignomenns CD3/CD8 T-nimdo-
IUTIB, a TaKOX TMPOBOAUBCS TIAPAXyHOK KIITHH
y JOEKUIbKOX 30Hax myxiuHH: TN — BcepenuHi IyXJIMHA
(tumor nest), TS — y nepunyxnunniit crpomi (TS), y gac-
TUHI BUMAJKIB TakoX y TM-iHBa3UBHOMY Kpai MyXJIMHH
(tumor invasive margin). Imynockop IS=2 y nanomy
BUNAJKy OOYMOBJICHHH HAasBHICTIO (OJIKYIIOMOi0-
HHX, TaK 3BaHUX «TPETHHHUX» JNIM(ATHYHHX CTPYKTYp
(TLSs — tertiary lymphatic structures).

PE3YJIBTATH TA iX OBTOBOPEHHSA

PerpocniextnBHa Tpyma mochimkeHHS IS ckmama-
nacst 3 22 xBopux Ha PIII. Ilix wac Bukonanus IS orpu-
MaHi Taki pesyapratu. Cepemns koHueHTpamis CD3
KITHH y myxmuHHIE crpomi PIII 321 + 149 (iHTepman
30450, mona 425, meniana 210) T-mimdporut Ha 1 Mm%
CD3 KIiTHH y HEHTPaIbHUX TIISHKAX TyXJIHHA HA | MM
201 + 165 ommaumio (imtepBan 0-1210, moma 0, me-
miana 148); CD8 T-mimdouunTiB y myXimHHIA cTpomi
144 + 114 xnitur Ha 1 mm? (iatepBan 15-350, moma
282, meniana 100); CD8 kJIiTHH y HEHTpPaIbHUX TiISH-
kax PIII — 116 + 234 (inTepBan 0-1000, moxma 5, memiana
49) T-nimporurie Ha 1 Mm% CD68 M1 myxmuHHHX Ma-
Kkpodarie — 254 + 132 kmiTHHH y TyXJIMHHIA CTpoMi
Ha 1 mm? (intepBan 58-439, moma 400, meniana 215);
CD68 makpodariB y ICHTPaJbHUX IUISTHKAX MTyXJIHHU
280 £ 157 (intepBan 0-510, mona 214, meniana 330) k-
tiH Ha 1 Mm%, CD163 M2 makpodaris y ctpomi 138 +
83 wiituau Ha 1 mm? (28-300, moma 152, meniana 150);
CD163 M2 maxkpodariB y HeHTpaTbHUX IUISTHKAX IMyX-
muan — 142 + 127 (iarepBan 0-380, moma 80, memiana
80) omuuuii Ha 1 mm?. CepenHe 3Ha4eHHs IS BusABHIOCS
Ha piHi 0,88 (iHtepBan 0-2, mona 0, meniana 1), cmis-
BigHomeHHss CD3/CD8 T-nmim¢onutiB, mo BigoOpaxkae
HaIpy>KEeHICTh IMyHHOT BIJIIOBi/II OpraHi3My Ha ITyXJIMHY,
ckiana 2,06 (imtepsan 1,12-5,62, moma 1,2, memiana
1,65).

VY yactuHU XBopuX (n = 9) KOHIEHTpalis crnenudiy-
HUX IMyHHHX KJIITHH OyJia HACTUILKH BUCOKOIO, 1110 BOHU
(hopMyBanH Tak 3BaHI «TPETHHHI» JiM(paTHIHI POTIKYIH
y BUIVISLI JTIM(pAaTHYHUX BY3JIMKIB Jy’K€ HEBEJIUKOTO PO3-
Mipy (mo 1 MM), sKi 3BHYaiHUIA KIiHIYHENA Mopdoior
YacTO 3HAXOMUTH MiJl Yac KOHCYINBTAIii TiCTONOTIYHUX
npenapariB HaBiThb NpH BifcyTHOCTI crerudivanx [I'X
3abapBiieHb. HasBHICT MOMIOHUX BEIMKHUX CKYITYECHb BH-
aBieHo y 3 xBopux (13,64 %), O6inbm qpibHUX — me y 6
(27,27 %). Haituacrime taki iH}pinsTpaTn GhopMyBanncs
3a yyacTio M1 KJIiTHH, HalOUIBIIT BEJIMKAN — 3 KOMOIHA-
miero CD3 i CD8 T-nmimdouutiB. TpetunHi mimMdaTnaHi
(homikynmm 3HaXOAMIH B 30HI tumor nest — TN, ane BusiB-
JSUTMCS BOHM 1 B ITyXJIMHHIN cTpoMi (tumor stroma, TS).
[lyxnueHa Oioyorisi BIUIMBANa HAa CTYMiHb arpecHBHOI
iHQinsrpanii Tkanuau P [4].

HaiiOinpin 3HayHi MaTeMaTuuHi KOpessiii MK ps-
JIaMHM MHOKUH CTIOCTEpIrajcsl B TaKX MOKa3HHUKax. J[yxe
BUCOKa KOPEJIAIiS BiaMiYaaach MK HAsSBHICTIO Y KIITH-
Hax ekcrpecii PD-L1 i npucyrnictio CD8 T-nimdoruris
y tumor nest — 0,81. BrmuB imyHOckopy IS Ha mpo-
rHo3 ckimaB 0,64. HeraTwBHa BHCOKa KOpEIAIlsl BHU3HA-
yajacsi MK KoHueHTpauieto M2 CD163 wmakpodaris
y MyXJIHHI 1 HasBHICTIO METacTa3iB y perioHapHi IiM-
¢darmuni By3mu — 0,65. Jlyke BHCOKa KOPEJSILisS MiX

counted: TN inside the tumor (tumor nest), TS in peritu-
moral stroma (TS), in some cases also in tumor invasive
margin. Immunoscore IS=2 in this case resulted from oc-
curring follicle-like, so-called tertiary lymphatic struc-
tures (TLSs — tertiary lymphatic structures).

RESULTS AND DISCUSSION

The retrospective group enrolled into IS studying
was represented by 22 GC patients. The following out-
comes were obtained while applying IS. The average
concentration of CD3 cells in the tumor stroma of GC
was 321 + 149 (interval 30-450, mode 425, median
210) T-lymphocyte per 1 mm?, CD3 cells in central ar-
eas of the tumor was 201 + 165 un per 1 mm? (interval
0-1210, mode 0, median 148); CD8 T-lymphocytes in
the tumor stroma was 144 + 114 cells per 1 mm? (inter-
val 15-350, mode 282, median 100); CDS8 cells in the
GC central areas — 116 + 234 (interval 0-1000, mode 5,
median 49) T-lymphocytes per 1 mm? CD68 M1 tumor
macrophages — 254 + 132 cells in the tumor stroma per
1 mm? (interval 58-439, mode 400, median 215); CD68
macrophages in the tumor central areas — 280 + 157 (in-
terval 0-510, mode 214, median 330) cells per 1 mm?;
CD163 M2 macrophages in the stroma — 138 + 83 cells
per 1 mm? (28-300, mode 152, median 150); CD163 M2
macrophages in the tumor central areas — 142 + 127 (in-
terval 0-380, mode 80, mediana 80) units per 1 mm?
The average IS value was at level 0.88 (interval 0-2,
mode 0, median 1), CD3/CD8 T-lymphocytes ratio, re-
flecting the stress of immune response to the tumor, was
2.06 (interval 1.12-5.62, mode 1.2, median 1.65).

In some patients (n = 9), the concentration of specific
immune cells was so high that they formed so-called ter-
tiary lymph follicles in the form of lymph nodes of very
small size (up to 1 mm), which a usual clinical morphol-
ogist often finds when consulting tissue specimen even if
specific immunohistochemical staining is absent. The oc-
currence of such large clusters was revealed in 3 patients
(13.64 %), smaller ones — in 6 patients (27.27 %). Most
frequently, the infiltrates like those were forming involv-
ing M1 cells, the largest one — by means of CD3 and
CDS8 T-lymphocytes combination. The tertiary lymphatic
follicles were found in the tumor nest area — TN, at the
same time they were also found in the tumor stroma (tu-
mor stroma, TS). Tumor biology influenced the degree of
aggressive infiltration of the GC tissue [4].

The most significant mathematical correlations be-
tween values were observed in the following measures.
A very high correlation was observed between PD-L1
expression in the cells and CD8 T-lymphocytes in the tu-
mor nest, that was 0.81. The impact of IS immunoscore
on the prognosis was 0.64. A negative high correlation
was determined between the concentration of M2 CD163
macrophages in the tumor and the metastases to regional
lymph nodes, 0.65. A particularly high correlation be-
tween the concentration of CD3 and CD8 in the central
areas of the tumor, 0.95, was observed. There was a par-
ticularly high correlation between PD-L1 expression in
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xoHnentpaiieto CD3 1 CD§ y neHTpaibHUX 30HAX IMyX-
muau — 0,95. Jly’ke BHCOKa KOpeJsillisi MiX HasBHICTIO
y xiituH ekcrpecii PD-L1 1 nassuictio CD3 kiitnn
y tumor nest — 0,84. Jly>xe BUCOKOIO OyIia KOPEJISIIist MiXk
CD3 i CD8 y myxnuHHii ctpomi — 0,87.

JlonaTkoBO BiA3HAYEHO HETATHBHMI BIUIMB HA IPO-
rHO3 xBoporo Ha PII HasgBHOCTI y IEHTpAIBFHUX 30HAX
myxmuan CD163 M2 wmakpodariB i BHABIEHHS MepH-
HEBpAJIBHOI 1 TIepUBa3aIbHOI 1HBa3il; y JEAKUX BHIIAIKaX
crioctepiraniocst momupenHss CD68 3a mepuBazaTbHUMH
1 THepUHEeBpIbHUMH IIUJIMHAMHU JAJIEKO Bif repude-
PUYHUX OUISHOK NMYXJIMHHM B 30HY 1i ctpomu. [lyximHun
3 arpecMBHUMH ()OpMaMH TiCTOJIOTIYHOT Oy1oBH (Sig, muc)
npu PIII naiuacrime inginsrpoani M1 1 M2 makpoda-
raMM i MEHII akTWBHO iHQiIbTpoBaHi T-mimMdormramy;
¢opmu PLI 3 MeHII arpecuBHOIO TicTonoriero (pap, tub)
Manu OUThII BUpaxeHy T-nmiMmdonutapHy iHOUIBTPAIito
1 BIZTHOCHMI AePIINUT MPOTUITYXITUHHUX MaKkpodaris.

Taxum unHOM, Oinbmn arpecuBHi Gpopmu P € HU3B-
Ko (epeHIIIHOBAHUMH, OTXKE, B HUX 301BIIYETHCS KiTb-
KICTh KIITHH B amloMNTO3i: BimOyBaeThCs (pparMeHTaIlis
KIIITHH Ha YaCTKHU, Ha BIJIMIHY BiJl HEKPO3y, KOJIM KIIITHHA
nudysno HaOyxae. L{i npiOHi yacTku npudbuparThes da-
TOIIMTO30M, OT)KE, 30UIBIIYEThCS KiIbKICTh MakpodariB
B OCepe/IKy MyXJIHMHH 1 aloNnTo3 y IyXJINHI MOXE CTHMY-
JIIOBAaTH PO3MHOXEHHSI 3JI0SIKICHUX KJITHUH Ta MPHUIHIYYE
X nudepeHIitOBaHHS.

Otxe, HaBiTh He IS OyB MapkepoM NPOTHO3Y, a KiJlb-
KicTh Makpo(ari sIK I0JAaTKOBHHM IOKa3HHUK aIloITo3y.
I[pu 36impmenHi KinbkocTi T-mimMdoruTie memMOpomi-
3yMa0OM 3MEHIIYEThCS PIBEHb aloNToO3y i Makpodaris,
CTHMYJIOETECS TU(EPEHIIIOBAHHA TMyXJIUHH 1 MTyXJIHHA
TEePEBOIUTHCS 13 HU3bKOIU(DEpeHIiioBaHOT B OUIBII
nudepeHiiiioBany (opmy, 110 MOKpAIly€e MPOrHO3 1 BH-
JKMBaHICTh. AJie TIpU JPIOHOKIITUHHOMY HeludepeHLi-
fioBanomy PUI mnpurHiuyerbcs 1 ¢darouuros, 1o Bxe
HE CTPUMY€ arpecHBHHI PIiCT MyXJIMHU 1 Mae HaNripmmi
MporHo3 (Ipy HaWBHIIOMY piBHI amonTtosy). Tomy iH-
¢urbTpaniss MakpodaraMyu KOpeoe 3 OiIbII CHPHUSTIN-
BHUM IIPOTHO30M: (DAarouuTo3 CTPUMYE PIBEHb AIONTO3Y
npu arpecuBHuX (opmax PII. Orxe, KUIbKICTH Ma-
KpodariB BKa3ye JWIIE Ha TMPHCYTHICTH AamoMNTO3y,
a He Ha WOTO pPiBeHb, BKa3ye Ha PiBEHb (HarommuTo3y, K I1e
oKa3aHo y Tabmumi 1.

cells and CD3 cells in tumor nest, 0.84. The correlation
between CD3 and CD8 in the tumor stroma was particu-
larly high, 0.87.

Additionally, there was a negative effect on the prog-
nosis of GC patients resulting from CD163 M2 macro-
phages in the tumor central areas and detecting perineu-
ral and perivasal invasion; some cases showed spreading
CD68 in the perivasal and perineural spaces away from
the peripheral areas of the tumor to its stroma. Tumors
with aggressive forms of histological structure (sig, muc)
in GC are most often infiltrated by M1 and M2 macro-
phages and less actively infiltrated by T-lymphocytes;
GC forms with less aggressive histology (pap, tub) had
more pronounced T-lymphocytic infiltration and relative
deficiency of antitumor macrophages.

Thus, more aggressive forms of GC are low differ-
entiated; it means they increase the amount of cells in
apoptosis: there is fragmentation of cells into particles, in
contrast to necrosis, when a cell diffusely swells. These
small particles are removed by phagocytosis, conse-
quently, the number of macrophages in the tumor center
increases and apoptosis in the tumor can stimulate gen-
eration of malignant cells and inhibit their differentiation.

From this perspective, even IS was not a prognostic
marker, but the amount of macrophages as an additional
apoptosis indicator was. Along with increasing T-lym-
phocyte amount by pembrolizumab, the apoptosis and
macrophages level is decreased, tumor differentiation is
stimulated and the tumor changes from being low differ-
entiated to more differentiated, and this factor improves
the prognosis and the survival rate. However, in case of
small cell undifferentiated GC, phagocytosis is also sup-
pressed; it results in inability to inhibit aggressive growth
of the tumor and in the worst prognosis (in the highest
level of apoptosis). For that reason, the infiltration by
macrophages correlates with a more favorable progno-
sis: phagocytosis suppresses apoptosis level in aggressive
GC forms. Thus, the amount of macrophages indicates
only the presence of apoptosis, not its level, as well as
it indicates the phagocytosis level the way it is shown in
Table 1.

In case of mildly aggressive G1-G2 tumors of the
stomach, the prognosis is possible due to assessing T-
killers level, since they “kill” malignant cells. Should we

Ta0nnus 1. Imynna Heognopinnicts PIIT

Table 1. Immune Heterogeneity of GC

Cryninb qudepeHiiroBadds | PiBeHb amonTosy ®daronuro3 T-kinepu, ImyHOCKOp [TigpaxyHOK IPOTrHO3Y
Differentiation degree Apoptosis level Phagocytosis T-killers, Immunoscore Prognosis estimation
Manoarpecusi G,, G, " * o 3a T-kinepamu

Mildly aggressive G, G, ok ok According to T-killers

. sk
Arpecusni G, G,

sk

sk
3a makpodaramu

etk

Aggressive G, G,

* According to macrophages

Y Bumaaky BigHocHO ManoarpecuBHuX G1-G2
NyXJMH IUTyHKa OPOTHO3YBaHHSI Tepediry 3axBopro-
BaHHS MOXUJIMBE 32 PaxyHOK BHMBYEHHs piBHs T-Kijepis,
TOMY IO BOHHM «BOWMBAIOTB» 3JIOSKICHI KIITHHA. Y BH-
naaky G3-G4 PII — 3a makpodaramu, TOMy IO CHIJIb-
HIIlIE CTUMYJTIOIOTH allONTO3 1 PO3MHOXEHHSI KIIITHH.

deal with G3—-G4 GC, the macrophages are assessed, as
they better stimulate apoptosis and cell generation.
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BUCHOBKH

1. HasBuicTh BHCOKHMX KOHUeHTpauiid sk CD3, tak
i CD8 no3utuBHux T-nimdonutiB y tumor nest, sk mpa-
BWJIO, O3Haualsa criocrepeskenns excnpecii PD-L1 y ma-
kpodarax, T-mimdponunTax i myxauHEUX KiiTrHaX PILI.

2. [IpucytHicTh Bucokoi koHneHTparii CD3 T-mimdo-
IUTIB, sKi 3milicHIoBamM «Bmi3HaBaHHs» P iMyH-
HOI0O CHCTEMOIO, KOpelioBana 3 BenukuM piBHeM CDS§
T-IUTOTOKCHYHUX JTIM(OIHTIB y THX CAMUX 30HAaX y Bij-
MOBIJIb.
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IMepcnekTHBY MONANBIINX AOCTIIKEHb

HeoOxinHo 30imblryBatu KijgbkicTh T-kijepiB, siki
3MEHIIYIOTh CTHMYJIbOBAaHHS alloNTO30M PO3MHOMKECHHS
3JIOSIKICHAX KIITHH 1 «100uBaroTh» ix. ToOTro memOpo-
nai3ymad Moxke OyTH TOKa3zaHMH Juisi OLTBII IIMPOKOTO
3acTocyBaHHS — B 000x Bumnazakax (yci PII, neszanexno
BiZl arpecuBHOCTi). Mera — 30imbmMTH JiM(pOIUTAPHY
iH(QUTBTpAIliI0: UM BOHA OB, TUM €(DEeKTUBHICTH Te-
pamii Bumia. Busdenns IS HeoOXimHe SK 3 TOYKH 30py
BIUTMBY Ha BIDKHMBAHICTh XBOPHX K (pakTOpa IPOTHO3Y,
Tak 1 3 TMEPCHEKTUBOIO OIIBII aKTUBHOTO TPHU3HAYCHHS
i BukopuctanHs imyHotapretHux mpemapariB (IT IKT)
HaJai.

KonduikT inTepecis
ABTOpH 3asBISIIOTH PO BIJCYTHICTH KOH(IIIKTY iH-
Tepecis.

Indopmanist npo gpinancyBanus
Pobora ¢dinancyerpes Bumarkamu lepxaBHOTO OFO-
JUKETy YKpaiHu.

Prospects for further research

It is essential that the amount of T-killers, which re-
duce stimulation of malignant cell generation by means
of apoptosis and “kill” them, is increased. Thus, pembro-
lizumab can be indicated for a wider use in both cases
(all GC forms independently of aggression level). The
purpose is to increase lymphocytic infiltration: the higher
it is, the higher the effectiveness of therapy is. Studying
IS is necessary from the perspective of impact on patient
survival, as a prognostic factor as well as it is a prospect
for more active indicating and applying immune-targeted
agents (IT ICIs) in the future.
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