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InmokpaTiKOg 6PKOG

[MpwtoTULTIO

"Opvupt AnoAAwva intpov, kai AokAnmov, kai Yyeilav, kai [Tavakelav, kol Beodg mavtag te Koi
TAONG, (0TOPUG TIOIEVHEVOC, EMTEAEN TOOEV KATX SOVOULY Kol Kpiow €uny Opkov tovde kol
Suyypaonyv mvoe. ‘HynoaoBon pev tov Sidaéavia pe vy téxvny tadty oo yeveétnowv €poiot, Koi
Biov kowvwoaobal, kal xpedv xpnidovtt petadootv mooachal, kai yévog 10 €§ wdTEOL ASEAPOTG
{oov émkpivéev Gppeat, kal S0V TV TEYVNV TaLTNY, fiv xpnilwot pavBavely, Gvev piobod kal
Euyypaoi|g, mapayyeAing te Kal &kporolog Kai Tfg Aoutfig anaong pabnolog petddootv momcacBon
vioiot te époiot, kal tolol Tod e S18aéavtog, Kai pafnTaiol cLyyeypaHHEVOLOT TE KOl WPKIOUEVOLG
VOU® INTPIK®, GAA® 8¢ o0devi. Alntrpaoct te xprioopal €' @EEAEIN KAPVOVI®V KAtk SUVOHLY Kai
Kplow éunyv, €mt dnAnocet 6¢ kol adikin eip&ev. OO dwow 6& 006E PAappaKOV oLSeVE aitnbeig
Bavdaoipov, o06e venynoopal upovAiny tomnvde. ‘Opoing 6¢ 006E yuvaiki Tecoov EBOPLOV SWow.
Ayvidg 6¢ kol 0oimg Satnpnow Blov TOvV €pov Kal TéYvnV TNV €unv. OV Ttepéw Og oLSE PNV
ABBVTHG, Ekywpnon 6¢ épyatnowv avépdol mpnélog thode. 'Eg oikiag 6¢ Okooag Gv €oiw,
g¢oeAevoopaL €T QQEAEIN KAUVOVI®V, €KTOG €@V TTAOTG &OKiNG £kovaoing kal @Boping, Tfig 1e GAANG
Kol &Qpodioiav Epywv €mi Te yovaiKeiwv CopaTov Kol avipiwv, EAevBépav Te Kai 600AwV. A &' dv
év Bepamein f| 6w, 1| dkovow, f| kal Gvev Bepamming kota Blov dvBponwv, & pn xpn mote
¢xhadéeoBon £Ew, owyroopan, &Pppnta fyevHevog givon Ta Towdta. ‘Opkov pév obv pot TOvee
EMTEAER TIOLEOVTL, Kal pn Suyyxeovty, €in énavpacBot kal Biov kal téxvng doéalopeve mapa OOV
avBpamolg €g TOV aiel xpovov. mapafaivovtt 6€ Kai EmopKodVTL, TAVAVTIX TOLTEWV.

Metaepaon

Opkilopor 010 B0 ATOAA®VA TOV 1XTPO Kot 010 Bed AokAnmid kat otnv Yyela ko oty Iavakeia
KOl EMKAAOVHEVOC TN HOPTLPIK OA®V TV Be@V OTL B eKTEAéT® KATA TN SVvapN Kat TV Kpiomn pov
TOV OPKO OUTOV KOl TN GLHP®VIK avuTh. Na Benp® Tov SIGGOKOAO POV TNG 1TPIKNG TEXVNG 100 pE
TOULG YOVEIG HOL Kol TNV Kowvwvo tou Biov pou. Kot dtav xpetaletan xpripata va popalopon podi
TOUL Tot O1KG& pHov. Na BE@p® TNV OIKOYEVELX TOL ASEAPLX OV KOl VO TOUG SI0GOKM QUTH TNV TEXVN
av BéAovv va ) pabouv xwpig didaktpa 1 GAAN cvpeavia. Na petadidn toug kavoveg NBikng, v
TIPOQOPIKT] S16aoKaAIX Kol OAEG TIG GAAEG LXTPIKEG YVWOELG GTOLG YIOUG HOU, GTOLG YIOUG TOL
SOOKAAOL [HOL KOl GTOLG EYYEYPAUPEVOLG HAONTEG TTOL TIPAV TOV 1ATPIKO OpKO, OAAG O Kavévav
adAAo. Oa ypnotpomnown ) Bepameia yia va fondnowm toug acBeveic katd t Svvapn ko TV Kpion
HOL, 0AAG TIOTE Y& Vo BAGU® 1 va adikiow. OVTte Ba Sive Bavatn@opo APHOKO G KGO0V IOV
Ba pov 1o {nmoet, ovTe B TOoL KAVK pla TETola LTASELEN. TTapopoing, dev Ba epMOTELTO GE EYKLO
HECO TIOL TIPOKOAEL EKTpWOT. Ba Slatnp® ayvr Kol GoTAN Kot ) (1] Kal v téxvn pov. Agv Ba
XPT|OHOTIOI® VUOTEPL OVTE O€ ALTOVG TIOL AoXouy amo ABiaon, aAAd Ba mapaywpa TNV epyacia
QLTI 0TOLG E181KOVE TNG TEXVNG. X€ 60X OTITIX TNyaive, B praive yix va fondnow toug aobeveig
Kot Ba améxm and onowadnnote eokeppévn PAGPN ko @Bopd, Kat 161G amo yevetnoleg TPASELS e
avépeg Kat yuvaikeg, eAe0Bepoug kot §o0AoVG. Kat doa Tuxdv BAET® 1} aKoV® Katd TN S1GpKelx TG
Bepameiog N Kol TEPAK QMO TIG EMAYYEAHXTIKEG POV QXOYXOAieg OV KaBnpepvy pov (wn, avtd mov
dev mpémnel va pabevtovv mapacéw dev B Tar KOvomolw, Bewpaviag ta BEpaTa aUTA HLOTIKA. AV
MP® TOV OpPKO OUTOV KOl 8ev Tov TAPofr, a¢ Xaipw TAVIOTE LMOANYPENG OVAPESK OTOLG
avBpamoug ya N (w1 Kol yla TNV TéXVN Hov. Av OH®G ToV TIapafd Kol €MOopKNo®, of mabn Ta
avtiBeta.

— lii —



_iV_

In memoriam
Professore Renzo Lodi



Evyxaplotieg

OAOKANPGVOVTOG TN oLyypaer oavtg G SatpPng oobBdvopor v avaykn va
ELXAPLOTNO® OAOLG 0001 POV €8OV TO EVALOPA VO OpXlo® Kol oTtddnkav SimAa pov Kotd
SIAPKELX EKTIOVINONG TNG.

[Mputiotwg Ba 1Beda va euxaploTO® TNV OIKOYEVELX HOL Kol diaitepa T oL{LYO HOUL
(K&AAn) mov épabe KAt KATTO0V TPOTIO V& (€1 [E TNV AIOVOIN OV, TIG KTEAEIMTEG DPEG EPYATING
OTO EPYNOTNPLO OAAX KO TIG POPEG TIOL €PEPvVA GOLAEIX OTO OTity, TN pNtépa pov (NTEUN) mov
TIAE0V TV TIAPATIAV® (e [3orBnoe Kol oTnV eMPEAELN TNG CLYYPAPTG Ko TN HIKpT AlptAia mov otav
EypaQa aLTEG TIG YPUHHEG (aAAG Ko 00 To B1Al0) pe okovvTaye yio va aiéw padi mg.

EmnAéov Ba Mnbeda va evxaplomow Ttoug ouvadéApouvg amd Tto ITaBoloyoavatopiko
Epyaotplo tov ['A.O.N.A. «O Aylog Zappac» kat wWaitepa tn dtevBovipia N. Apvoylavvakn Kat
™ N. Zompladou yia TNV OVCIHOTIKI] HOG CUVEPYNOIN KOTA TNV €KTTOVNON QLTS TNG Statpipnc.

Emiong éva peydho evxaplot® To o@eidw oToug ouvepydteg pov omd 1o Kévipo
Avocoloyiag kot AvoooBepaneiag tov Kapkivov touv I'A.O.N.A. «O Aylog ZaBpag». Tov K.
Mrnaéefdavn StevBuvtr tov Kévipou mov otpiée NOKG Kol EUMPAKTA TNV TPAYLATOTOINOT QUG
™G SatpPng. Tov X. DOpTN e TOV OTOI0 EXOVE SOLAEYEL ATEAEINTEG MOPEG TIAVK OTIG HEAETEG IOV
anaptifovv avtyv ™ dxtpi3ny. Tov X. BagefBdvn mov avélafe ta otatioTika kot ) X. [Tepé mov
OLVTOVI(E TIG HEAETEG, TNV OTOIX Kol BE@P®D TVELHATIKI UNTEPA TNG EPYQCIOG TWV TPLTOYEVQOV
AEHPIK®DV SOHQV.

Eva peydAo euxaplota otov emfAénovia kabnynt A. BAayodnuntpomnovAo, yio Tov Xpovo
TIOVL APIEPWOE KL EUTILOTOCVVI TOL €8€1§€ 0TO MPOCKONO pov. Xty KaBnyntpiax A. Novvn yx 1ig
moAOTIpEG  oLHPOLAEG TNG. TéAog, evxaplotd TNV KaBnynTpla kot SievBuvipia Tov Epyaotnpiov
latpodikaotikng ko ToSikoAoyiag g latpikng XxoAng tov E.K.ILA. X. EZnnAtonodAov mov e

EUMOTEVTNKE, WG LN OPEIAE, KO OV €6(OE TN SLVATOTNTA VX CLVEPYNOT® Hadl TNG.
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'ENIKO MEPOZX

ANATOMIA

Ot paaotol eivol tpomomotnpéva deppatika eéaptnpata. o v akpifela eivon e§openika

TPOTIOTION HEVOL KO AVATITUYHEVOL 18 pOTOTIO01 0OEVEG.

Opwx

Alokpivovtal og em@avelakd Kat ev 1o fabel. Ta mpOTA avTioTOL(0VV 0T OPLA TOL HAGKOV
adéva. Xtov avipa, O6eSopévng TNG HIKPNG ovamtuéng, eivol eSonpeTikd TEPLOPIOHEVA KOl
EVIOMOMEVA 0TN TEEPLoyT] TG ONANG Ko g mepinAaiog GAw, otn 8¢ yuvaika aviiBétwg to opla
dev givan EekaBapa KaBmg mapovolddel ALENUEVEG SIAOTATELG, OV KOL HE OTHAVTIKEG SIHKVHAVOELG.
Tevikd 0 paotog KatoAappavel KaBétwg 1o Srdotnpa avdpeoa oty 31 Kot TNV 71 TAELPA Kot
oplloVTieg amd To OTEPVO €w¢ TN HaoxoAaia xopa. Ocov agopd ta v T Pdbel dpra 0 paoTog
neplopiletan amod ) BPaKIKI TEPITOVIN 1| omoia EMKAAVTTEL TOV pHel{ova BRPAKIKO PU Kot TUAHX

TOL EA&o0o0VOG BrpakikoL (ekova 1).

Ll

Wi

Ewova 1: 1.Aepuatikoi kpnuvoi, 2.IIpécbia mepirovia, 3.M. Owpakikos pug, 4.M. OdoviwTtos pug, 5.Malikos adévag pe ovpd Spencer
(5'), 6.6nA1, 7.IlepiBniaia dAwg, 8.ITAdywar Bwpakikrj apt., 9.Apmpiakoi kAdSot mpoepyopevol and Siatitpavies, 10. Nevpo o6oviwtod
HVA¢,11.Nevupikdg kAdSog 20 Sratitpéov mAevpikov,12 IIpdabiot Siatitpayvies vevpikoi kAddol. Tpomomonuévn avatinwon ano { Testut L }.




ANATOMIA

Al0OTAOELG KOl Hop@oAoyia

O pOooTog o Pl PLOIOAOYIKG avamTuyBeioa yuvaika €xel NUIOQAIPIKT] HOPPT HE TNV
eminedn emedavelx avtoL va evamotifeton 0N BPAKIKN TEPITOVIA Kot TAPOLOIA{EL GTO KEVTPO TG
KUPTHG EMPAVELNG P HIKPT TIPOEKPOAT, T OnAn. O paotog Sixywpileton amod 10 Bopoka pe pia
TTUXN EHQAVI] HOVO KOTA TO KAT® Oplo, TNV LIOPAOTIX TTuXT). H Katd kOplo Adyo npIo@aipikn
Hop@oAoyia kKol 10 pEyeBog Tov HOOTOL IAPoLCIA{oLY PeEYGAN TOKIAOPOP®Ia, N omoia oyetileTan
Kuplwg pe TNV avamtoén tov padikod adéva. H tedevtaia elvon avaAoyn g nAkiag kot

SagopeTikn yx k&Be Grtopo.

OnAn

H OnAn amoteAel pia woedn mpooekPoAn
peylotng Swxpétpouv amd 8-15 ytAoota mov eival
EVIOTMOUEVT] OTO KEVIpO TNG TmepBnAaiog GAw.
Avelapmitag Sotdoewv Tapovoldlel (apwpEvn
eEMTEPIKI EMPAVEIN KL XPOLX OHOWX HE €KELVN NG
nepBnAaiog dAw. Xe avrtibeon pe to vtoAoo deppa
TIOV EMKOADTITEL TOV HOOTO, EKEIVO KATK TNV TEPLOXN
™¢ ONANG €ival CLUHELOPEVO HE TOUG LTOKEIPEVOLG

10TOVG KOl PEPEL KATA TNV €V T Pabel emdavelx Tov

4 4 , g 4 r Ewdva 2: 1.0nAn, 2.00epibniaia drwg, 3. Puopdatia Morgagni,
WVEG Aelwv HUKQV 10TV TIOL GXHHO(UZOUV 10 9T]7\(XlO 4. Abakeg katwBev OnArig, 5.Aéppa Bnirig (5'Acvtepedovoa dAwg),

6. DAPikr} kukAogopia tov Haller. Tpomoroinpévn avatinwon ano
HU. {Testut L}.

[MTepiOnAaia dAwg

Ovopddetal to THNHA §€ppaTog oL TePIBdAAeL T Bdon TG ONANG. XvvnBwg €xel peyion
Siapetpo 15-25 ythootd. Iapovoiadel Kaotavi Xpold Kot MOAANTAG HIKP& €E0YKOHATA T OMOix
QVTIOTOLYOUV OTa  QUUATI TOL Morgagni, T ONOl TAPOYETELOVY TOLG EMKOUPIKOVG

OUNYHatoyovoug adéveg Tov Montgomery (elkova 2).

MoaQkog Adévag

O paQikog adévag ep@avifel AeLKOOON - KITPLVOPOL XPOLX KOl OKOVOVIOTO OQOIPIKO
oxnua. Iapovotadel pia mpooekPoAr| mpog T HaooAlxia xopa TNV enovopalopevn ovpd Spence.
(ewbva 1) Avt mepiBdAdel t0 KAtw Oplo Tou peI(ovog BOPAKIKOD HLOG Kol EIGEPXETAL OTN
pooxahaio xopa. O padQikog adévag dev eivanl ateped ouvvdedepévog pe Tt Bwpakikn mepitovia.

Metadd autod Kol NG TEPLTOVIOG VLMAPXEL HIX HIKPT TIOCOTNTO OULVOETIKOAMAOSOUG 10TOV.
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AvTiB€TmG, 0 paoTOG elvan ouvéetan oteped e To Séppa Kot TV mpocbia emdvela g KAeidag

HEC® VAV TTUKVOL GUVOETIKOV 10TOV TIOL OXNHATI(OVY ToLg oLVSETHOLG Tou Cooper.

Aptnploko SIKTLo HAGTOL

H owpdtoon touv  paotod
TIPOEPXETAL aMO TNV €00 BPAKIKN
aptnpia (€00 HOOTIKN), TNV TAGYLX
Bwpakikn ko Tig  pecgomAevpleg. H
¢00  Bopakikn, KAGSog g
VTTOKAEIS10G  apTnpiag, eKPaAAel o€
2-3 aptnpieg ot omoieg pe TN oeph
TOUG KOl 6OV €X0LV S1amePAOTEL TOUG
HECOTMAELPIOLE Kol Tov  peilova
BWPaKIKO HU OPATOVOLV TNV AV
€00 TAELPA TOL PAdKOL adeva. ATO
mv TAGylx Bowpakikr, KA&Sog Ttng
pHooxaAaiag aptnpiag, xopnyovvtal
2-3 ayyelaKot KAGSOL IOV
OHOTOVOLV TNV €& TAELPA TOU
adévog. Xe outovg TpooTiBevran
aptnpieg mpoepxOUEVES amo TNV GV

Bwpakikn. ATO TG HECOMAELPLEG

apnpeg gKpuovta HO)\UO([JIG[JO[ Ewdéva 3: 1'Eow Bwpakikn apmpia, 2.Avew Owpakikn apmpia, 3.JIAayia Owpakikni

apmpia, 4. Iepibniaia ayyeiwon, 5. Awmpwoes aptnpies, 6.Maoyahaia apmpia.

(Slo(TITPQ)VTEC KAGSoL ot Omolot Tpomomoinpévn avatonwon and { Testut L}.

OUOTAOVOLV TOV a8éva KAt TNV

omiofd tov emedvela (ekova 3).

dAefikn [Mapoyétevon

O paotog mopouotdlel eEPETIKA avaTTUYHEVO QAERIKO SikTvo TO omoio dwakpivetal o€
EMMOANG Kol eV To Pabel. Or emmoAng @Aefikol kKAGdoL eKBAAAOLY OTNV €00 HOOTIKY EAEPA Kol
oxnuatidovv éva 1dlaitepa MAoLOO SiKTLO YOpPw amO TN TEPLoXN TG ONANG ovopaldpevo Kat
@Aefko Siktvo tov Haller (ewova 2). Ot ev tw PdBel KataAnyouv mpog TV €00 HAOTIKN, TN

HOooYoAlxio KOl TIG HECOTAEDPLEG QAEPEG.

Nepeikn I[Mapoyetevon
Eva mAoU010 §IKTUO OVOOTOHWOEWV QMOTEAOVHEVO QMO TA AEHQPOQOPO TPLXOELST] TG

nepOnAaiog dAw, TV YOAXKTOQOP®V TIOP®V Kol TOL LITOSOPIOL 1GTOV MAPOXETEVEL TN AEHUPO TIPOG
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TNV TEPLOXN TNG OLOTOIXOL paoXaAliag oG (Kupiwg) OMOL Kol LTEPXOLV TIEVTIE OPASEG
Aeppadévmv ot onoieg xwpidovion og tpia emineda (I ,II,I1I). To mpato eninedo (I) meprAapPaver
TOUG Aep@adéveg Tov evtomilovTtol €mi T eKTOG TOL EAXOOOVOG BwpaKIKOL HLOG Kol amoTeAeitan
ano Tpelg opadeg Aep@adévav: o) toug POobilovg (€§® HOOTIKOL - EVPIOKOHPEVOL KAT® QMO TO
peilova Bpakiko pv), B) toug omicBiovg (LTOTAGTION AePPASEVEG - TPOGHIX TOL VTTOTAATIOL HLOG),
y) toug €m (eml ta eviog 1 mpocbr g paoxoAwxiag @AEPacg). To devtepo (II) emimedo
nepLAXPBAavel TOug AePPASEVEG TNG KEVIPIKNG OHAS0G o1 omtoiot Bpiokovtal Miow amd TNV Katdeuon
oL eAdooovog BwpakikoL pvog. To tpito eminedo (III) mepthapPdvel v vmokAgidia (Kopveaia)
opada 1 onoia Bpioketan emi ta evidg Tov EAGOO0OVOG BwpaKIKoL HLOG (e1KOVQ 4).

Avapeoa oe peilov ko éAacoov Bopoakikd pu avevpiokovtal ot Aeppadeveg Rotter, ot
oroiol  S1oxetevoLY TN AépPo 0Tn paoxoAwia xwpa. H mapoxétevon tng Aép@ov akoAovBel
ovvtetaypévn mopeia amo to emninedo I oto eninedo II1. Agv mapoxetebeTan OHOG OAN N AEPPOG 0N
pHooYoAaior Yopa: M HIKPY] TIOOOTNTA OUTIG TIPOEPXOHEVI] OMO TO €0® THNHA TOL O8EVA
Ol0KETEVETAL PECH SOTITPALVOVI®OV AEPPIKOV QYYEI®V TIPOG TOLG TPUOTEPVIKOVG AEHQAOEVEG.
TeAOG, LTTApYEL Hlar PIKPT] XAAG ONHAVTIKT] 080G AEUPIKNG TIKPOXETEVONG TIPOG TOV AVTIBETO HACTO

KOl TO KOLALOKO TOTX®HA.

sS. Dupret 73 ) SR

= SNSE RV W = %
Atoeldn¢ pug, 7.Maoxahiaia apt. 8. Maoxatiaia PA.
9.Apeoo vebpo, 10.Eow Bwpakikij, 11. Owpakikos KAddog me¢ vmowpomatiaiag, 12 Akpwpaios apmplakos kAadog, 13. Oudda ééw (mAdyiwv)
HAQKOV Aeppadévav, 14. Opada é0w padikav Asppadévav, 15 Oudada omiobiwv padikwv Asppadévav (Rotter), A Oudda paoyaAiaiov Aeppadévov
(eninedo 1), B Opada mAdyiwv Bwpakikdv Aspgpadévwv (eninedo I), C Bpayiakn opada paoxodiaiov Acppadévov (eninedo 1I), D YnokAeibiol
Aeppadéveg (enimedo III), E Eow Bwpakikoi Asppadéves. Tpomomoinpévn avatdnwon and { Testut L}.

= Te RS 4
Ewova 4: 1.Magikog adévag, 2.M. wpakikog pug, 3.EA. Bwpakikds pog, 5.Payiaiog pug, 6.A¢
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Nevpwon Tov pacTov

H oobnukn velpwon Tov HOOTOL TPOEPXETAL KLPIWG QMO TOUG MAGYIOLG KOl TOUG
npocBiovg Samitpavteg KAGSOUG TOL SEVTEPOL €WG EKTOV PEGOTAEVPLIOL VeLpoL. TUNHA TG AVR
€€ em@EAavelng T0L GEPUATOG VELPOVETAL KO KAGSOUG TOU QUXEVIKOD TAEYHATOG. XTI TIEPLOXT TNG
nepiOnAaiag dAw mapatnpovvion copdtioa Ruffini, Pacini kou Meissner mov GLPHETEXOLY OTO

avTavaKAAoTIKO Tov BnAaopov{ Vorherr H.}.




ANATOMIA

IZXTOAOI'TA MAZIKOY AAENA

Mop@oAOYIKOl YOPAKTI|PES

[evika oToyeia

O pagQkog odévag  eivan
TPOTIOTIOMNHEVOG  QTOKPIVIG  10pw-
TOTIO0C adévog o} 071010¢
avamTtOooETOl  TANP®G  HOVO O
yuvaika. ATOTeEAEITON OMO OTPOHA KAl
TIAPEYXVL Q. To TEAELTAIO
OLYKpOTEiTOL  omd  Am@én Kol
OLVOETIKO 10TO, 0 omoiog oxnuoatilel
o S@PAYHATIN TIOL  YWPL{ovy TO
TMapEyyupa o€ Aofovg ko Aofia. H
A€ltoupylKr]  povada  Ttov  padQikoL
adéva elval n TeEAKN] TopoAofiakn
povada (Terminal ductal lobular unit-
T.D.L.U.).

To Ho QKo TIAPEYXLHA
anoteAelitoal  amOd  €va GLOTNH
SrokAasdilopévev Aofinv ot mopot Twv
omoiwv ouvevavovtal. Ot opddeg Twv
ouvevopévev  Aoflov  oxnuatilouvv
évav amo Ttoug 15-25 Aofovg o
KaBévag €k TV omoiwv Tpo@odotel
€Vl YOAOKTOQOPO TIOPO, O OToiog He
N GEPA TOV KATOATYEL OTNV KOPLON
¢ BNANG (ewova 1).

Kétwbev g Bniaiog dAw

Ewéva 1: Ad:Anedéng 10t6¢, S:Awagpayudrio, LD:Tadaktopdpog mopog, N:OnAn,
A:ITepiBnAaia dAw, Ta:TToporoPiakn povada, ID: EEwAofiakds nopog, LS:Iadaktopdpog
K6Amog, DP: @ipata koAnwv, Ep: Eméeppida, B:Acopides puikodv vav, M:Oniaiog pug,
AG:Eéoykduata Montgomery, E:EmOnio, CT:XvvSetikés 10106, IID:Evéolofiakog
nopog. Metdgpaon kot Avatonwon and {Kristc R.V}.

N OWUETPOG TV YOAAKTOQPOP®OV TOP®V  SLELPUVETOL

oXNHaTiOVTOG TOLG YOAAKTOPOPOLG KOATIOUG, Ol OTIOI0L KAT& TNV TEPLoXn TG OnANg Asntaivouv

SPaOTIKA Kol GLUYXWVEVLOVTOL PETAED TOUG PTAVOVTOG OTNV €mM@AveLX TG ONANg éwg 5-10 vpata

TIOPV.
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Aopn Aofiov - Tehikr|g mopoAofiakng povadog T.D.L.U.

To A6Bo touv padikod adéva
XOpoKTnpiletan anoé OpadEG
adevokuyeAov 1ov eKBaAAovy oToug
evbohoflokong TeAkoOg TOpoLG Ko
EMKOADTITOVTOL OTIO KUBIKO KAALTITIKO
embnAlo (ewova 2). Ta ev Adyw
KOTTIOpo KOt 1N Sudpkewd g
EYKLUHOOUVING  QMOKTOUV ~ TMAOVLO10
TpaXL evOOMAXOPOTIKO SiKTLO Kot
EKKPIVOUV  QmOKPIVAG  ELHEYEDN
otayovidla  Amoug Kol EKKPVAG
KOKKio Kadeivng eviog tov avAov. Ot
adevokuyieAeg epIBGAAovTol KAt TNV
eEMTEPIKI]  TOLG  EMEAVEIX  QTO
pvosmBNAlx ko Poaoikny  pepPpdvn
(ewova 3). Epomtdpevo ot Paockn
HepPpavn amo Vv e{®TEPIKT] TAELPA
OVELPIOKETOL  TAEYHX  TPOPOPOP®V
TpLYoeld®wv ayyeiwv pali pe omdvia
AEPPOKVTTOPA KOL TTAXGHATOKVTTAPA.
Ta AP mepiaAroviar and YoAapo
ouvéeTikKO kKo Am@dén  wtoe. H
TOAPOLOIX TOV TEAELTAIOL  XPTOHEVEL
WG  €QEJPIKOG  XWPOG  ywIx TNV
LTEPTPOPiCr  TOL  adéva  KOT& TN
Slapkelr NG eykvpoovvng. O 8¢
OLVOETIKOG 10TOG eUTEPIEXEL VOPBAG-
01eG, oMV B-AgpoxVTTOpa Kol

TAQOHATOKVUTTOPA TO OMOIX KOTA TN

SIOPKEIX TNG EYKLHOOGUVNG KOl TOUG

TPWOTOVG HNVEG Aoxeiag av&hvovtan

— i W 0l

otov O(plel,lO. Ta (XVOGO)\OYlK(X vt Ewodva .3: Tehikp mopolofiakn povdda oe yodovyia. Ta:IToporofiakr povdaéa,

. . . AD:Alataon AoPiwv, E:EmOnio, LD:Awibia, Cap:Tpioeidn, Lac:TaAaktokOtrapa,
KOTTapa  ovtag GXEUZO“EVG HE MV cG:Koxkia kadeivng, Myc:Muvoembniia, BL:Baowni MepBpavn, L:Agugokitrapa,
PC:ITAaoparoxittapa. Metdppaon ko Avatonwon and {Kristc R.V}.

ékkplon IgA, IgG ovpfBdArovv oty

QVOOOTIPOOTAGIO TOL VEOYVOD KOTK TOLG TP®TOLG UNveg TG (wng tov. Otav o evéoAoflakog
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TEAIKOG TOpog €§EABeL Tov Aofiov ovopdadeton eEwAoflakog tehkog mdpog. Kdabe teAikog mopog
(évdo/éEw-Aofokog) padli pe T0 AOPBLO AmMOTEAOVY {10 EVIAIO AVOTOHIKE] KOl AELTOUPYIKT HOVASK
TOL paQkoL adéva, ovopalopevn tehikn mopolofiokr povada (Terminal Ductal Lobular Unit-
T.D.L.U.).

OnAnN ko epOnAaia GAwg

H OnAn kaAvnteton and moAvotolfo MAAK®OOEG
embnAlo pe évtovn evamoBeon peAavivig kKata Tn
Baown otoada avutng. Evtog g emdeppidag pmopet
v avevpeBolv HEHOVOHEVA EAAPPOG  SIOYKOHEVX
emOnAlokd KOTTOpa pHE omavydlov KUTTAPOTAACH
(x0ttapa Toker) (ewdva 4). KatwbBev g embeppidag
™G ONANG, mapatnpeital T0 MAEYHA TV AiwV HUIKGV
W@V 10V ONAaiov HVOG WG Kal 01 YOAAKTOQ@OPOL TIOPOL

mov ekfBdAAovv amo v emeavela g OnAng. H Baon

o

™m¢ mepBdAAeTon amd v TEpOnAcia  dAw, N
emdeppiba TG OmMoiNG TIAPOLOIALETAL KEXPWOHEVN
onwg to emBnAo g OnAng. H diktvwt otofada tov
O0éppaTOg NG, elvan mMAoVOWX Ot €ANOTIKEG (veG Kol
eUMEPLEXEL SIKTLO A€lWV HUIK®OV VAV OSIXTETAYHEVO

KUKAOTEP®G (YVWOTO KOl WG HUG TOL Sappey), To 0moio

OULVEXETKL HE TIG TG Agleg puLKEG iveg ™G ONANg
oxnuaticovteg o nAato p (mammillary muscle). B o A e auioc v pton
Katé v nepipépeia g neptOniaiog Ao ko Mergagni
nepBaAAOpEVR HE TVEG QIO TO U TOL Sappey TapPATNPOVVIAL HIKPEG LITEYEPOELG TNG emEEPUIdAG.
Emniong anokaAovpeveg ko eéoykopata tov Montgomery (€MKOLPIKOL GUNYHATOYOVOL KOEVEC) e
To oboTOLKa UUATIA ToL Morgagni (elkOva 5). ZUVUTIEAPYXOLY KL TIOAVAPIOHEG VELPIKEG ATIOANEELG
kot owpdtia (Ruffini, Pacini Meissner). T6oo o1 OUNyHOTOYOVOlL GOEVEG OGO KO TO VELPIKK
OWUATIX ePTAEKOVTAL 0T YoAouyia. Kata v meprgépela g OnAaiag dAw mapatnpovvial GEoveg

TPIXWV M€ TA GLVOSK ESUPTIHATA TOUG,.
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Kuttapikol mAnOuvopol Kot ovoGoicTOXIHIKOL YOPOAKTI|PEG GTO (UGLOAOYIKO

RaQiKo TtapEyyvpa Ko T OnAn

EmOnAakd kOTTapa

Yndapyxovv 2 edqv embnAaka R & Y
KOTTOPK OTO HOOTO: TX TPOCAUA \ :
(avAiko0d TOmov - luminal) ko O
puoembnAoka. Ta mpooavAar KOTTOPQ
EMKOADTITOLV TO ECMOTEPIKO TWV TIOPWV
Kol ¢ mopoiofiakng povadag. Exouvv
KuPoedég / KLAvOpIKG embBnA0  pe :
®OEWS] TUPNVA, OGLOOIAKPLTO TUPNVIO

Kol NOOWOPLA0 KuttaponAaopa. Ooa

€K TOV KUTTOPOV XUTOV OVELPIOKOVTOL

EVIOG NG TEAKNG  TOPOAOPIOKNG >
Hovadag pmopovv va Stagopornoinfovv
0€ YOAQKTOKUTTOPO KOTK Tn OlapKEL

d

™G yaAovyiog, LG TNV EMMPEW NG : -
Ewdéva 6: AutAnl avoooioToynuikn xpawaon. KOKKIVO xpwpoyovo ER, Ka@é xpwpoyovo

: 4 . pvoemBniiar X400: pmde Pédog mpooabAix kuttapa Betikd oto ER, Asvko Bédog
HpOAO(KTlV]’]C. Tooo Tt ev (SUV(XH€1 pvoembnia apvntika oto ER, pavpo Bérog pvoembniia Oetikd otnv SMA. Avatvnwon

) . : ané {Hicks D}.
YOAQKTOKUTTOpO 0G0 Kal Ta LIOAOUTA m6 {Hicks D}

TPOCAVALX KOTTOpa EKQOPALOLY KEPATiveG XapnAoL poplakod Bapovg CK7, CK8, CK18, CK19,
pepPpavikn mpwteivn E-Cadherin wg kot KaBOAKN TUPNVIKI] XP®OT] €VAVTL TOU OVTIO®HATOG
GATA3. Tlapatnpeital omopadikn EKQPAOT 010TPOYOVIKMV/TIPOYEOTEPOVIK®Y Oeiktwv (ER kaum
PR) (Ewova 6) kou GCDFP-15. Ta puvoemfnAakda kOttapa oxnpati(ovy eva povooTolo mAEyHa
10 omoio mePIBEAAeL TIG adEVOKLYPEAEG KOl TOUG TTOPOLE TOL HAQIKOD TIAPEYXVHATOG TO OTOI0 HE TN
o€1p& Tov emKaAVTTETAN QMo Paoikn pepPpdvn. LuviBwg ekEpalovy Kepativeg LYNAOD HOPLAHKOV
Bapoug CK5/6, CK14 CK17 kabBwg kar SMA (ewkova 6), Calponin, p63 ko S100. H xpoon évavtt
oppovikwv beiktov (ER/PR) eivar mavia apvnukr. Qotoco mpenel va onpewwbel ot n
VOO OIOTOXMHIKT] EK@PaOT HLOETONALAK®OV SeIKT®V dev elvan otabepr) Kol | TAPOLOin TOVG TIPETEL

va emPePat@OVeTon TOLAGXIOTOV omd SV0 AVOGOIOTOXNHIKOVG SeiKTEG.
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Zpopatika Kottapa

H olotaon touv oTpopOTOg Tou Haotoh eéoptaton amd nAwkia, PBapog, eykvpooLvn,
yoAouyxiot Kot ePUNVOpPOTK KATAGTAOT). XTI VEXPEG YUVAIKEG OMOTEAEITAL OO GLVOETIKO 10TO, O
omoiog pe 1o TMEPNG NG NAKiag avrikabiotatar otadiokd amd Amedn. Alokpivoviotr 2 TOMOL
oTp®HaTOG paoTov. To ev8oAOB10 OTp®pA Kot TO HEGOAOBLO OTPAOHAL.

To pecoAofio otpopa mepBdAiel kol otnpilel Toug Aofol¢ TOL pHOQKOL adeva Kol
evBuvetal ylix Tov OyKo TOL HaoTOV. ATIOTEAEITOL ATIO KOAAQYOVOTIOUNHEVO OTPOHA HE VOBAKOTEG,
pvoivoBAdoteg ko ayyeia. To 1voBAaotiko/pvoivoBAacTikO otolxeio tov ek@pdler CD34, ot
HuoivoBAaoteg SMA Kot oTiavioTeEpa 6aBeVAOG OPHOVIKODG LTTOSOXELG.

To evoAofio otpapa mepiBaiiel kor otnpilel v mopoAloflokn povada. AmoteAgitanl amd
U1 KOAAQyOVOTIOUNHEVO, XOAAPO, OXETIKE KLTTAPOPPOEG TLUVEETIKO 10TO e dpBovoug voBAdaoTeG,

KOl )T TAPOLO i AEPPOTTANCHATOKLTTAPIKOV TTANBLGHOD.

OnAnN kot epiInAaia GAwg

H OnM/nepiBniaiac dAwg  e§ntepika
KoAOTITOVIOL  amo  MoAVOTOo  MAAK®OES
KEPATIVOTIOMNEVO €MONAI0 TIOL CULVEXETOL HE
avtd g emdeppidag TOL  TMOPOKEipHEVOL
déppatog To ev AOyw embBiAl0 €xel TUTIKO
avooo@avotuno  mhakwdoug tomov (KaboAwkr
éxopoon  CK5, 34BE12, E-Cadherin). To ™.

kOttapa Toker yivovtor Sakpita Adyw TV

0KTEPOV  HOPPOAOYIKDOV  XOPOKTHP®V  TIOU
napovotddooy  (emBnhak&  KOTTOpX  pE o . e S ia L
dravyoon, Nra S10YK®oT Kal anoudio atomiag).

YT OTMAVIEG TEPUTTOOELS TOL  XpeLdleTal i Rl A c A

Ewodva 7: CK7 X200 Kottapa Toker eni ¢ OnArg. Avatbnwon amd

avoooloToynpikn emPefainon ¢ mMapoLOiNG (Rosen P2}

TOuG Tapovoldlovy  Tov  akoAouvBo  avooo-

eowotono : CK7+, ER+, CerbB2-, Ki67<<1%, CD138-, P53-.

— 13—
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EIIIOGHAIAKA NEOIIAAXMATA TOY MAXTOY

Ytadiomoinon (Staging)

H otadionoinon tov kapkivou ToL HOOTOV TPAYHATOTOLEITAL CUPHPWVA HE TO CLOTNHA

TNM 10 omnoio Aapfdvel v’ OPv TOL TNV €KTKOT TG VOOOL €melta amd oEloAdynon g

QVOTOHIKTG EKTAOEMG ToL Oykou (T) mov emni TG ovoiag amoteAel pla péon eKtipnon yux to goptio

TOU OYKOUL (S10TAOELG), TNV TIpOLTia XOPNYNOTG HETACTAONG 0TOVG TOMKOVG Aeppadeveg (N) ko,

TEAOG, TNV TAPOLOIX 1] AMOLCIa AMOPOKPLOHEVEY peTaoTdoewv (M). TMapoakdte mapatiBeton N

otadomnoinon kata v teAsvutaia (8n) €kdoomn tov AJCC (American Joint Committe on Cancer) 1o

2017. O maBoAoyoavatopikdg aAAG Kot 0 KAIVIKOG KABOPLOPOG NG EKTACE®G TOL TIPAOTONKOOVG

KOXPKIVOHOTOG TOL HXOTOV €ivat 0 18106 Kat €xel oG ENG:

Katmnyopia T Kpupu T

X O npwtonadng dykog dev Suvatat va TpoadloploTel

TO Agev vmidpyel evoelen npwtonaBovg 6ykou

Tis (DCIS) ITopoyevég KapKivopa in situ

Tis (Paget) Noocog Paget ¢ OnAng xwpig vmokeipevo veomhaopa (oe mepintwon
oLvOTIaPENG N otadionoinon yivetat pe Bdon to péyebog Kot Ta XapaKTPLOTIKA
TOU OYKOUL)

T1 AmBNTIKO Kapkivopa peyiotng Stapetpov <20 mm

T1mi AmBNTIKO Kapkivopa peyiotng Stapetpov <1 mm

Tla AmBNTIKO Kapkivopa peyiotng Stapétpouv >1 mm éwg <5 mm

T1b AmBNTIKO Kapkivopa peylotng Stapétpov >5 mm éwg <10 mm

Tlc AmONTIKO Kapkivepa peyiomg Stapétpov >10 mm éwg <20 mm

T2 AmBNTIKO Kapkivopa peyiotng Stapétpov >20 mm €wg <50 mm

T3 AmBNTIKO Kapkivopa peyiotng Stapetpov >50 mm

T4 Oykog ave&aptTmg peyeBoug mov enekteiveTal 010 BPAKIKO TolXWPA T)/Kal TO
déppa (Ttapovoia eEEAK®ONG 1 LOKPOOKOTIKAV 0(6imV)

T4a Enéktaon o010 Bwpokikd toiywpoa- Sujfnon n mapovsia CUPHELOEWV HE TOUG
Bwpakikovg pug pe amovoia §iNdroewg Sop®V ToL BRPAKIKOV ToLXOHATOG, Gev
nmAnpoi tig mpodnobéoelg yiax T4

T4b E&EAkwon Touv S€ppatog TOL HOOTOD 1) SOPLYPOPIKG  SeppaTIKA  OLidix
EVIOTMOPEVA OTOV 1610 PHaOTO 1/Kon oidnpa (cLupTEPIAXHPAVOHEVNG TG EIKOVAG
«(A0100 TTIOPTOKAALOV»)

T4c ITapovoia ototxeinv T4a ko T4b

T4d DAeypovadeg KapKivopa

[Tivakag 1 : Ztadonoinon katd eéktaon oykov (pT).
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Arevkpvioelg:

To Aofroko in situ kapkivopa (LCIS) Bewpeiton mAéov oG KaAonBng oviotnTa Ko €xel
agoapebet ano ) otadionoinon TNM otig 0dnyieg g 8ng ékdoong AJCC.

e mepimtwon mopovoiag MOAAAMAGV OYK@V OTOV €va HOOTO XPNOlHOTOlEiTOL Yo TV
Taélvopnon o 0ykog pe 1o vymAdtepo T pe tn ouvodo mapovaoia Tov deiktn (m) -multiple 1)
TOUL aP1BPOD TV E0TIAV, A.X. 3 OYKOL [IE TO HEYRAVTEPO 25 XIAIOOTA aVTIOTOLXOVV O€ T2 m) 1
T20).

H otadionoinon ota ap@otepOMAELPA KOPKIVOHXTH TOL HACTOL yivetal yia kKabe paoto
Eexmploa.

To péyeBog TOL OYKOL HETPLETAL KOl OTPOYYLAOTIOIEITAL OTO TIANGIECTEPO XIAOOTO.
E&opovvtor ot oykol pe péylotn Sidpetpo petasd 1 kon 1,4 mm. To péyebog avtav
OTPOYYLAOTIOLEIT WG 2 XIALOOTA Yo va otadiononBoiv wg Tla avti yia pikpoduibnon.

To  @Aeypovwdeg Kopkivopo  evor g KAvikomaBoAoyoavatopikn — oviotnta
XOPOKTNPLLOHEVT amo €viovo S1dyuTo oidnpa Kot ephbnpa, To omoio a@opd TOLAGYIGTOV TO
éva Tpito TOL 8€PPATOG TOL paoToL. Xtadomoteiton w¢ T4d kot givon Kupiwg KAWVIKN
dtayvmon. Ol maponave TEPLYPAYEIcEG HAOKPOOKOTIKEG aAAayEG opeiAovial Kupiwg oTnv
TAPOLOIX  VEOMANOHXTIK®OV €PPOA®V oTa deppoTika Agpayyeia. H avebpeon Twv
EVEOYYEINKAOV VEOTTAXOHOTIKQOV €UBOA®V amd pévn g, xwpig v mpoavapepbeioa
oLVOS0 KAWVIKI] €IKOVA TOL SEPUOTOG, Oev OpKeEl Yyl va KOTATAEEL TO VEOTTAAOHA GG

QAEYHOVAOSEG.

O Aep@adevikog KaBOPLOPOG TNG E€KTAOTNG TOU VEOMAKCHOTOG TOPOLOIACEL OPKETEG OLPOPEG

avapeoa atnv naBoAoyoavatopikn (pN) ko v kAwvikn (cN) otadionoinon.

Ta mBoAoyoavaTOPIKE KPLTHPpL 0TAS10TI0INONG TNG AEPQASEVIKTG EMEKTAONG ival Ta akOAovBa:

Katnyopia Kpumpua pN
pN
pNX Ot Agpadéveg dev duvatat va ekTiunBovv (éxovv mponyovpévag e€onpebetl 1) dev

gxouv e&opebet yia maBoAoyoavatopikn e&€taon)

pNO Aev mapoatnpeitol  petdotaon N avevpiokoviol aBpoioelg VEOTAACHATIKOV

KUTTAPWV pIKpoOTEPES TV 0,2 Y1hootwv (Isolated Tumor Cells-ITCs)

pNO(i+) [Mapovoia veomlaopatik®y abpoicewv pikpdtepwv v 0.2 xthootwv (ITCs)

EVTOTIOHEVEG |IE AVOOOIOTOXNHEIN

pNO(mol+) [Napovoia BETIKOV HOPLXKAOV EVPNHATOV HE AALOISOTH avTidpaon MoAVpEPAONG

(RT-PCR) ywpig evtomopéva avoooiotoxnuikd ITCs

pN1 Mikpopetdotaon 1| petdotaon o€ 1 €n¢ 3 paoyxaAiaiong AepQadeveg
pN1mi Mikpopetdotaon (péylot Siapetpo and 0,2 mm €mg 2 mm )
pNla Metdotaon o€ 1 é0g 3 paoyaAlaiovg Aep@adéveg. TovAdyloTov pior peyorAbTepn

TV 2 XINIOGT®V

pN1b MeTAoTaoT 0TOVG AEHPASEVEG TNG €0M HOOTIKNG, I KAIVIK& KOl OTTEIKOVIOTIKG
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Katnyopia
pN

Kptmpuwa pN

aviXVeLO1pN. Agv mpoopetpovvtal ta ITC

pNlc

Tavtoypovn mapovoia pNla kot PN1b

pN2

Metdotaon o€ 4 é0g 9 paoyaAaiovg Aep@adéveg 1 oe BETIKOVG ATEIKOVIOTIKK
Aep@adéveg TG €0® HOOTIKNG, €AAElPEL PETAOTHONG OTOLG HOOXOALXIOUG
Aep@adeéveg

pN2a

Metdotaon o€ 4 €0g 9 paoyaAlaiovg Aep@adéveg. TovAdyloTOV plor peyaAbTEpT
TV 2 XIAIOOT®V

pN2b

MeTaoTAoElg 08 KAWVIKA €PQAVEIG AEPQAOEVEG TNG €0® HOOTIKNG HE N XWPIG
1otoAoyikn emfefaiwon: HE 1OTOAOYIK& OPVNTIKOUG AEHQASEVEG TNG GLOTOIXOL
pHooyaAaiag xopog

pN3

Metaotaoelg oe 10 1| MEPLOGOTEPOLG AEPPASEVEG TG CLOTOXOL HACYOALOHNG
XOpag: 1 o€ ULMOKAgidovg Agpadéveg (emmédov 1) 1N aMEKOVIOTIKK
QVIXVEVOLHOUG BeTIKOUG AepQadEVEG TNG €0W HOOTIKNG LE GLYXPOVI] TAPOLOIX
evOg N MEPLOCOTEPWV BeTIKV Agppadévev emmédov I 1 11 g paoyoaiog
XOPOG: 1| O€ TIEPLOCOTEPOLG O 3 AEHPASEVEG TNG HOoXOAXiOG XOPOG KOl O
AEPQOSEVEG TNG €00 HAOTIKNAG HE HIKPOUETOOTAOELS I) HOKPOHETAOTAGELG TIOV
aviyveuBnkav pe Pogio Agpgadéva @povpod oAAG dev  elval  KAVIKG
QVIXVEVOLHEG: 1] OE GVOTOLXOUG LIIEPKAEISIOVG AgpPadéveg

pN3a

Metdotaon oe 10 1) meplocotePoLS paoyaAiaiovg Aepeadeveg (TovAdyloTov pia
€€ LTV PEYOADTEPT) TWV 2 XIAIOOTAOV)* 1] GTOVLG LTIOKAEIS10VG AgpadEveg

pN3b

pNla 1 pN2a tavtoxpova pe pT2b (Betikol KAVIKG aviyveDo1Hol Aep@PadEvVeE]
€0 paoTikng):  pN2a napovoio pN1b

pN3c

MeTdoTaoTn 0Toug GVGTOLKOLG LIIEPKAEISIOUG AEPPASEVEG.

Mivakoag 2: ITaBoAoyoavatopikn atadionoinon Bactopévn otn Aepeadevikn Staomopd g vooou (pN).

H kAwvikn otadionoinomn g AepeadeVvIKn g eMEKTAOG TOL veormAdopatog (cN) éxel wg e§Nc:

Koatnyopia cN

Kptmpua cN

cNX

O1 Agpadéveg dev Suvatat va ekTipnBouv (A.x. €xouv iponyovpévag eonpebel 1
OEV avaoQEPETAL EEETAOT] TOVG)

cNO Aev mapoatnpeital HETAOTAOT) (0€ AMEIKOVIOTIKO 1] KAIVIKO €AEYX0)
cN1 MEeTaoTAOELG O KIVITOVG, OPOTAELPOLG Aep@adéveg paoyalaiag xopag I* kot
[I** emmnedou
cN1mi Miwkpopetdotaon (péylotn Sidpetpo ano 0,2 mm €wmg 2 mm)
cN2 Metaotaon oe opOmAgvpovg pooxaAlaiovg Aepgadéveg I ko II* emmédou
OLHQLOKEVOLG HETAED TOVG 1] HE YEITOVIKK OVOTOHIKA OTOLXElo: 1] 08 AepPadEVEG
MG €00 HOOTIKNG XWPIG KAWIKI €KOVX HETAOTHONG OTOLG HOOXOAIXIOUG
Aepoadéveg
cN2a Metaotaon o€ opoOmAgvpovg poaoxaAlaiovg Aepgadéveg I ko II* emmédou
oLp@LOpEVOLG peTta&h Toug (block Aep@adévav) 1) HE YEITOVIKA OVOTOHIKK
oToyeia
cN2b Metaotaon e AepQASEVEG NG €00 HAOTIKNG, XWPIG KAVIKI] EIKOVH HETAOTHOTG
0TOLG paoyaAaioug AepQadEveg
cN3 MEeTAoTOoT] 0TOUG OHOTAELPOLE LTOKAEISI0VG Aspadéveg (emmédov IIT) pe 1y

Xxwpig mapovoia Betikav Agppadévev emmedov I 1 I g paoyxoAixiog xopag: 1
o€ AepQUOEVEG TNG €0 PAOTIKNG HE Tapovoia BeTikv Aepgpadévav emmédou 11
II ¢ poaoyaMaiog xopog: 1N HETAOTHOT OTOLG OHOTAELPOLS ULTEPKAEISIOVG
Aepoadéveg pe 1 xwpig mapovoia peTaoTdoewv o€ Aepgadéveg emmédov I/IT g
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Katnyopia cN

Kprujpua cN

HooXaAaioGg xOPag 1) 08 AEPQAGEVEG TNG €0 HOOTIKNG

cN3a MeTAoTaoT 0TOLG OHOTTAELPOLG LTTOKAEIS10UG AepEadéveg (emutédov I1T)

cN3b MeTAoTOon O€ OHOMAELPOLE €0® HOOTIKOUG AEPQUOEVEG KOl pooyaAaioug
Aepoadéveg

cN3c Metaotaon og OpOTAELPOLG LITEPKAEISIOVG AepPASEVEC.

Mivakag 3: KAwvikij otadionoinon pe Baon m Aeppadevikn Staomopd g vooou (pN).

Alevkpivioeig:

* H naBoloyoavatopikn Tavopunon twv Aepeadevikov petactaoenv (pN) faoilopevn povo

otn Provia Asppadeva @povpol pe Aydtepoug amo 6 Asppadéveg Kol xwpig evpiTepn

EKTOUT HOOXOAOIOV AEPHPASEVOV OTHELOVETAL [IE TNV TTIAPOLOin ToL deiktn (sn) — sentinel

lymph node A.x. pNOsp).

e Q¢ KAVIKG ep@avig opiletal n HETACTOON TOL €ivol OVIXVEDOIUN OMO TG HEAETEG

QMEKOVIONG (TANV TOL Agp@ocmvOnpoypa@rnpatog) n amd Ty KAWIKN e&étaon He

TAPOLOIX  XAPOKTNPLOTIKGOV  €anpeTikd  OMonTwv  ylo  kokonfewr 1 emPefoiwpévn

pHokpopetdotaon pe FNA.

H otadionoinon tov mpwtonaBods KapKIVOHATOG TOL PHaoToL yvwpiloviag to TNM amotunovetot

oTov Tivaka 4, eve 1) ouvoAikn emBiwon oe faBog 10etiag mapatiBetal oty elkova 1

T N M | Ztadwo
Tis NO MO |0 o 10
T1 NO MO |IA é it
TO N1mi MO |IB 9
T1 N1mi MO |IB i
TO N1 MO |TIA g 07
T1 N1 MO |IIA U% 06
T2 NO MO [IIA g 05
T2 N1 MO IIB %g il
T3 NO MO |1IB e
TO N2 MO [TIIA §
T1 N2 MO |IITA § 02
T2 N2 MO [TTIA g 0
T3 N1 MO [IIIA 3 g
T3 N2 MO [IIIA (IS el Bt st e SR tes )R
T4 NO MO IIIB Years from Surgery
T4 N1 MO |I11B Pathologic Stage —1 ~ ==-2A  —2B
T4 N2 MO |IIIB =38 —3C
OT[OIOSﬁT[OTET N3 MO [TIIC Ewéva 1: IOETJjg emPicon a'vo'(. otddio  véoov. Avatdmwon amd
https://cancerstaging.org { Hortobagyi G.N.}.
Omnowénnote T |Onowodnmote N M1 IV

Mivakag 4: Zradionoinon mg véoou pe Bdon 1o TNM.
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Babpog Srapoponoujoeng (Grade)

H onpaocia tov BaBpod Sagoponon|oemng wg
aveAPTNTOL TPOYVOOTIKOL Seiktn o aoBevelg pe
KOpPKIvOo TOL paoToL éxel avadelyBel oe moAvdpiBpeg
HEAETEG KO €XEl TPOYVWOTIKN odia akdpa Kol o€
TIEPUTTMOELG TIOV 1 HEYLOTN SIAHETPOG TOV VEOTTAAGHATOG
dev Eemepvd 10 1 ekatootd. To oOOTNHA 1GTOAOYIKNG
Safabpong (Grading) G Slx@OPOTONOENG  KOTK
Nottingham (mivakag 5) elvar ovtiv 1M  omypn
npotelvopevo amo Ttov Ilaykoopio Opyaviopd Yyeiag
(IT.0.Y.) aAA& ko Tig kKatevBuvtnpieg odnyieg tov AJCC
(American Joint Committee on Cancer). Xe avtd To
obotnpa AapBdaveton v’ oynv o Babudg oxnpATIGHOD
owAnviev, n mupnvikn Stafadpion (nuclear grade) kot o
aplBpog ptowoewv ava 10 onmtuika media  peyaAng
peyébuvong (HPF X 40). Xe kdB’éva amd avtd ta
otoiykeia, anodideton pia Tipn 1 €wg 3. To aBporopa Twv
TIHOV oLtV Kabopilel 1o Poabpo Sl@opomo|oend.
AvoAuTikOtepa veomAaopaTikol dykol pe aBpolopa 3-5
Katatdooovial w¢ grade 1 (avTEPAG S10QPOPOTIOOEWS
— eKova 2), 6-7 wg grade 2 (péong Spopomnor|oewe)
kot 8-9 wg grade 3 (xaxpunAng S10@oponooews eIKOVX
3). TToAhamAég peAéteg €xouvv avadei§el OtL 10 pioko
QMOUAKPLOUEVNG HETAOTHOTG KAl 1| GLUVOAIKY emifBiwon
glval 0aQag xepotepa oe dykoug grade 3 am’ 0,11 o€
grade 1 avelaptntwg peyeboug veomaopatog (T) kot
Aepoadevikng enéktaong g vooou (N). H yxprion tg
1otoloyikng Safdbpiong (grading) kata Nottingham
TPOTEIVETOL 0 OAOLG  TOLG  ONBNTIKOLG  TOTOULG
KOPKIVOHATOG TOU HOOTOV, OVEEHPTNTMOG HE TO €AV
eldikol  ToMOL

Kamotiot KOPKIVOUATOV  (adevoeldég

KLOTIKO, OOANVAOSEG) €YOLV 181aiTEPU EVLVOTKT TIPOYVROT).

Tapovsia GOMVIOV Kot adeviov.

En nAetovotn e tov oykou (>75%). 1
Métpa napovoic (10-75%). 2
Enavia g kaborov (<10%). 3
Tupnvikog ITAeopop@iLopoc.

Mikpéd opordpopea KOTTHpPA. 1
Métpwx addnon peyeboug ko TowAopop@ias. 2
Efeanuaopévn mowkiiopopgica peyéBoug/oynuatog. 3
MutoTikn Spastnpotno*

<7 wmraooelg ava 10 nedic HPF 1
8-14 putwoelg ava 10 media HPF 2
215 mtwoeig avéa 10 nedic HPF 3
Tehwkr] S abpon

To &Bporopa Ty eni pépovg mapoméve score

Grade 1 3-5
Grade 2 617
Grade 3 8n9
Mivakag 5: Ivpnviky  Safdbuion  kata  Nottingham.
*H Motk Spactmpiomia avagépeTal yla my mo ouxvh
ontikn Siapetpo (0,5mm).

. O AN
Ewova 3: Grade 3 NST kapkivoua.
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AmBnon Aepoayyeiov

H napovoia veomAaopatikov epforanv eviog Aeppayyelokav xopwv (LVI-lymhpovascular

invasion) éxel avadeyBel and apketég peAéteg wg ave&dptnTog MPOoyvmoTikOg mapayovtag {Rahka

et al}.

H evtomon evéoayyelokod VeOoMAQGHATIKOV €OAOL
éxel 10witepn onpacia oe pT1l aocBeveig pe apvnTikoLg

Aepoadéveg  kaBott  avadelkvoel  Tt0  auénpévo  pioko

QTMOUAKPLOHEVNG HETAROTHOTG KOl AEHPASEVIKIG S100TIOPAG TOL
VEOTAAGHNTOG O P10t OpAda oBevav pe, Katd Ta GAAa, BeTikn
Tpoyvaon (ekova 4). H mAelovoTnTa TV ayyELOKQOV XOP®V HE
napovoia LVI oamoteAsiton amd  Aspooyyeion kot opKeTd
OTIOVIOTEPX OO apo@Opa ayyeia. H mapovoia VEOTAXOUATIKOV
KaAOTeEpa  va a&lohoyeitan  oTOV

euporv  elvan

TIEPLVEOTTAAO HATIKO 10TO.
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w3

pNO/LVI-
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Breast Cancer Specific Survival (months)

Ewodva 4: 20enjs emfBioon pe 1 xwpic LVI ava
otdé10  Agppadevikig  Slaomopds vooov  pN.
Avatonwon ané Rakha et al {Rahka et al}.
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Iotoloyikn ta&ivopnon

Mn SOnuikd/in situ KAPKIVOPATA TOL PAGTOD

Evdomopikd mopoyevn| kapkivopata (Ductal Carcinoma In Situ / DCIS)

O 06pog evSomopIKO KOpKIVOHX TEPIKAEIEl 1ot €TEPOYeVr] OHASH OAAOIDOE®V [E
S10QOPETIKT] KAWVIKT] €IKOVA, 10TOAOYIKOUG XOPOKTNPEG [PloSelKTEG, YEVETIKEG OAAOIWOELG Kol
OLVENAOG BloAoyikn) oupreplPopd. Ot ev AOY® aAAOIOOELG £XOVV MOTOCO MG KOWVO XOPAKTNPLOTIKO
TNV TIAPOLOIX VEOMAQOUATIKOV E€MONAIKKOV KLTTAP®VY, TA Omoix Tmeplopifovial €viog Tou
CLOTIHOTOG TTOPOG - TOPOAOPLOKN HOVASK - AGf10 TOL PACTOV. ZUVENMG TO EVEOTIOPIKO KAPKIVOHX
EUTAEKEL TOLG TOPOLG Kol Ta APl xwpig eméktaon mépav G Paoikng pepppavng. KAvikaog
TIAPOLOIALETAl WG HIKPOAOPECTMOEI] KATK TOV HOCTOYPOQOIKO EAEYXO KOl OMAVIOTEPA LTO TN
Hopo1 YnAaentg padag, voosou Paget OnAng, pvon ONANG 11 oG Tuxaio 10TOAOYIKO VPO KOTH
TNV €KTOUT| HAQKOD TapeyXVHATOG Yot GAAOLG AGYOUG,.

[otoAoyIK®G 6ev LTTAPYKEL €vVa KOWVAOG QTOSEKTO GLOTNHA Yyl TNV tagivounon tov DCIS.
[MapadooioKd KATaTaoooTav HE KPP0 TNV OPXITEKTOVIKT] HOPPOAOYIX TOL VEOMAKOHNTOG O€
Tévte peydAeg opddeg: comedo, nOpoeldég, pikponAwdeg, BnAndeg kol ocvpmayég. Iap’ 6t dev
éxel kabiepwBel akopa wg SieBvég atavrap N twpvr ta&vopnon SixBabpilel autég Tig veomAaoieg
oe 3 opddeg (xapnAov, pétplov, vynAoL Pabupod kakonBeig DCIS) pe PBdon v mapovoia
VEKPOOEWG Kal To upnVviko grade{Schnitt and Collins}.

To XoapunAoBabpo DCIS
XapoKTnpidetal amd HIKP& OHOLOHOPOX
KOTTOpa PE 0OQ®G Sakpltr| pepPpdvn,
HIKPO TILPTVA, XPWHATIVI] OHOLOHOPOX -
KOTAVEUNHEVT] KOl SLGSIAKPITO TTLPTVIO.
[Mapovoidlet XapnAn HITOTIKN
SpaotnploTNT«. To OPXLTEKTOVIKO
MPOTLUTIO  €lval  OLpTIaYEG, TBPOEIGEG
HIKpoBNA®SeG ko omavidtepa OnAwdec.
To  nBpoedég  DCIS  oynuarticel
eEWKLTTAPIOLG  ALAODG  €VIOG NG

aAMowwoewg (NBpodg) pe  oTpoyyvAn

pHop@oAoyia kot mepifaArdpevoug amo

""’R“"“r .

TIOAQWEVA VEOTAAOHOTIKGA KOTTapa. To Ewdva 5: A&H X 400 XaunAdabyo evso

TIOPIKO KAPKIVWUA GUUTTAY0UE TOTIOU.

HIKpoONAGDSeg  mpdTUTO  TIAPOLOLALEL
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BNAOpOPPEG AAAOIDTELG, GTEPOVHEVEG OYYELOOLVEETIKOD G&Oova, IOV TIPOBGAAOLY eVTOg TOL KLAOD
HE S1ELPLHEVT KEPUAT KOl TIEPLOPLOHEVT Baon (Siknv pomAov). LTO CLUTAYEG TIPOTLTIO Ol QLAOL
givar  €§ OAOKANPOL KOTEIANPPEVOL OMO  VEOMANOHOTIKA KOTTOPX, OLXVA TOPOLOLA{OLY
HIKPOKLYEASIKOUG XMPOLE, POLETOEISEIG OXNHATIONOVG T YEQUPEG (aideC) PE OHOLOHOPPO TIAYXOG
KLTTApWV (ekdva 5). Nekpwaoelg mapatnpovvial ondvia ota YapnAoBabua DCIS vmo ) popon
Kevipikng comedo tomov. Ot HIKPOOOPECTOOES IOV GUXVA QMOTEAOUV OMEIKOVIOTIKO EVPNHA
OVELPIOKOVTOL IOTOAOYIKA EVTOG TOV AVAIKQV EKKPLHATAV, €IVAL OTPOYYLAEG KOl WOHH®OSEL.

¢ ik To vynA6Babpo DCIS amoteAeiton  amo
. KOTTOpX HE HEYOGAO TAEIOHOPQIKO TLPNVA, HE
7 QLOOANOMON 1] «XOVIPOKOUUEVI» XPWHOTIVI] Kol
. evdakprro moprivio. H kevipkiy  comedo  tomou
ot VEKPWOT €ival ouyvo evpnpa (ekéva 6), aAAd oxt
TPOATKITOVHEVO Y& T Siayvwon vymAofabpov
DCIS. H éktaon g VEKp®ONG HTOpeL va QTACEL O

" tét010 PaBpd GoTe v SLaoMLOVTIOL POVO EAGYIOTEG

L

e Ry i 2N { | KUTTOPIKEG OEIPEG OTNV TIEPLPEPELN TTAGYOVTOG ALAOD,
Ewdva 6: A&H X 200 YymASPabo evSonopikd kapkivwpa pe

napovaia comedo véxpwang nMpoodidoviag €101 TO  TIOAXIOTEPR  AEYOHEVO
«OMOAEIPOV» TOPK TOKWHOTIKO (clinging) mpotumo avamtuéng. Zvxvotepa OH®G, EVIOG TMV
TAOYXOVI®V QLAQV, Tapatnpovvial Yevdonbpoeldeig kot PevdopikpoOnAwdelg oxnpaticpot ot
070101 OTNV TPAYHATIKOTNTA €lval KUTTAPIKEG OPASEG TTIOL KTTOCTIOVTAL OTIO TO TOLXWHA TOL ALAOV
®G QMOTOKO TNG  VEKPWONG KAl KUTTAPIKNG omontwong. Ol amelkovioTika  avevpebeioeg
(ypappoedeig, drakAadilopeveg 11 vIO HopET| ekpayeiov) aoBectwoelg mapatnpoLvial cuvrBmg
EVTOG TNG KEVIPIKIG VEKPOOEMG KA €IVl GHOPPEG. XTO OTPAOHA OV TIEPIPAAAEL TOLG TTOPOLE TV
vynASBabpwv DCIS ovyva moapatnpeitor SeopomAaoia, xpoOvia GAEYHOVI] KOl VEOOYYELOYEVEQDT).
Kamoieg @opég 1 SecpomAacia elvan T0G0 €KTEVIG IOV AMOTEAEL YNAAPNTO VPN HA.

H Sudyvwon tou pétpov Pabpod DCIS Sideton Otav 1o VEOMAACHOTIKA KOTTAPX Ogv
TANPOLV T TIpoava@epBEVTA KLTTAPOAOYIKA Kprtipla (Yo xapnAoBabpo kot vymAofabpo DCIS).
YuvnBwg amoteAolvial Omd KOTTOPA HE OXETIKK €USIAKPITO TILPNVIO KOL HETPIA TILPMVIKN
mAglopopYia, 1000 010 péyebog 600 kKot oto oynua. To mpdtLMo avamtuéng eivon NBpoedE,

HIKpoONA®SEG, ONAGOSEG Kot cupTayEG.

E1dwkot tonor DCIS

MAyotepo ouyva anavioviol DCIS kapkivopata ov 1o 10ToAoyiKo grade dev gival apkeTod
va o kotataéel. To ovyvotepo €€ avtav eivar amokpivovg tomov DCIS, yapoaktnpilopevo omd

HEYOAO KOTTOPO HE NWOIVOPIAO KLTTAPOTTAACHN Kol €va 1 eploagdtepa upnvia. Ot TTUPNVEG TOL
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propel va elvan yapnAov, pétplov Kot vPnAov Babpov SvomAaciag, eved PMOpEL va TOHPOLOIACEL
OLUTIOYEG NOHOEOEG Kot HIKPOBNA®SEG TPOTLUTIO aVATTLENG
He 1 xwpig comedo vVEKpwOT).

ApKeET&  OMAVIOTEPK  OMAVIATOL  TO  KLOTIKO
. UTTEPEKKPLTIKO KAPKIVOHX TOL XApOKTNPileTal omd KOOTES
TAN|POVHEVEG OTIO NWOIVOPIAO VAIKO TIOL HOLALEL 10TOAOYIKK
010 KOAAOgldég Ttou Bupeoeldovg (ekdva 7). Ot KOOTEG

EMKOAOTITOVIOL QMmO Ao €mOnAlkd  KOTTOPA e

. RS g 'r‘ te ‘. o eMy

Ewéva 7: A&H X 200 KvotikG UTEPEKKPLTIKO
Kapkivopa.  MikpoOnAwdels  mpooekforés  amd
embnAiakd  KOTTapa KAl mapovoia  KOAAoEL§00¢
EKKPILATOG.

HIKPOBNAGDSEG KOl TOXWHATIKG TIPOTLTIO VATITUENG.

Avoooiotoynpeia DCIS

Ta  yapnAoPaBua DCIS ek@pdlouv €viova TOLG
opHoviKoUg vrodoxeig xwpig evioyvon tov HER2+ ko €youv
XOHNAO KUTTOPIKO SeikTn MOAANMAXCIOOHOV, €V avTiBEoel |ie
¥ ta vPnAoPabua ta omoia TOKIAAOLY OTNV €KEPOOT TWV
OPHOVIK@V  LTOO0XEWV, €xouv  LYNAG  Oeiktn  moAAa-
 MAOOLHOHOV Kal oLXVA Topovotdlouy evioyvon tov HER2+.
Yuoowpevon NG p53 mpwteivig (AOyw HETOANGEEDY OTO
p53) mapatnpeital ovyvotepa ota vynAoBadua DCIS. Ta
HETPLOL PBaBpol WG avapevopevo elval o eTepoyevig OGOV

agopa TV €kepaon Twv Blrodeiktav. O pévog Brodeiktng mov

€xel KAk onpaoia oty 1 otypn eivar 1o ER{Schnitt

Ewéva 8: A&H X 200 H kepativy 14 ekppddletan
uovo ota pvogmbnia.

and Collins}. Qotdéco onpaviikd gival va avagepbel 6t ta
€VOOTIOPIKA KOPKIVOUATA OVESHPTNTMOG TTUPNVIKOL grade €ivol apvnTIKA OTIG XPOOELG KEPATIVIG

vyPnAoL poplakoL Bapoug (A.x. CK5/6,CK14 - eikova 8).

Nofakn veomAaoia

O 6pog Aofrakn veomAaoia ava@épetal e OAOKANPO QACHN TV ATUMOV €MONAAK®OV
aAAOIOOE®WV TIOL dpyovTal amd TNV TEAIKT] TOPOAOPloKn) HOVASH Kol Xapoktnpileton amd Tov
TOAATAQCIOOHO PIKP@V (KLplwg), Xwpig ouvoxr, emMBNAIKKOV KLUTTAP®V HE 1 Xwpig MaleToedn
dlaomopd oToug TEAKOLG TOpouvg. Ot oOpol atvmn Aofakr vmepmAacia (Atypical Lobular
Hyperplasia - ALH) kot Aofwakd kapkivopa in situ (Lobular Carcinoma InSitu-LCIS)
XPNOHOTIOODVTNL EVPEWG YA TNV TIEPLYPAPT] XVTAOV TV aAAoiwoewy. H Sidkplon avdpeoa oe
arturn Aoflakn vmepmAaoior Kol To KAXOKO Aoflako kapkivepa in situ Baciletal oty €KTOom TOL

veomAdoaTOg 0T Aoflakn Hovada.
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Iotodoywa 1 AoPrakr)  veomAaoia  eivar g
VEOTAXOHOTIKT] OVATITUEN TIOL QQPOP& TNV TEAKN .
nmopoAoflakny povada kol pmopel va  ekteiveTan
TMAeTOEISOG Kol 0TOLG TEAKOVG TTOpoug. Ot BAdPeg
avtég  ouviBwg  elvol  TIOAUKEVIPIKEG KOl
aUEOTEPOTAELPEG. Xt XapnArp  peygBuvon
mapoTnpeital Slatnpnon G apXITEKTOVIKIG TV
Aofiwv pe Siataon Twv adevoKLPEADY, 0PEIAOpEVT
OTOV  TMOAAXMAQOIOOUO  €VOG HOVOHOPPOL
KUTTAPIKOU TANBULGHOD aTd KOTTHPU XWPig ouvoxN

(ewbéva 9). Ta ev Aoy KOTTOpO €XOLV HIKPO

£ 4 L s 4\ A o “'.i .
, , , , Ewdva 9: A&E X 200 LCIS. To vedmiaopa oamoteleitar amd
KOTOVOUT] NG XPWHATIVIG O GQUTOV KAl AmOVON HOVOHOpPO  KUTTAPIKO TANBLOUO e  OTPOyyvAo  muprva  Gvev

npnviov.

OLOLOLOPPO  GTPOYYLAS TIUPHVX HE OQOLOHOpQn [ ﬂ,?*

mupnviov. Mepkég Qopég avayvmpilovtal evoKuT-
TOHPOTANCHATIKOL aLAOL IOV avaAoya e To pEyeBog Toug Poadidouvy HOPPOAOYIKOUG XUPAKTIPEG
«Oiknv ag@paylotpog daktuAiov». To kKAaokO Aoflakd Kapkivopa in situ Saytyvooketal dtav
MAve and TG PLo€g adevoKLYPEAEG TG AoBlaKNg HoVASag KataAapBAveTan amd TV TPOTYOUHEV®G
neprypageioa aAdoiwon. Otav epmAékovior Alyotepeg amo TG Plo€g adevokuPeAeg touv Aofiovu
T0TE N dlayvworn eival ekeivn g aTLMNG AoPlakng LIEPTAXCING. Y& APEOTEPEG TIG TIEPUTTOTELG
propel va mapatnpnBel n nadetoeldng Staomopd oToV TEAMKO TOPO TOL AGKOVTOG Aofiov. Tuyvd
napatnpovvial LCIS mov mapouo1dlouvv eKTETAHEVT SIATAOT) TV OSEVOKLYEA®Y KO TIEPLOXEC HIE
comedo vékpwon kaBag ko meputtwoelg LCIS katd tig omoieg to VEOMAXCHATIKE KUTTOpA €ivat
evpeyedn, mAelopopa, eonpeTikd atuma Kot cuvodevoviol and comedo vekpwon. Ot TeAevutaieg
TIEPUTTOOELG EUTITITOVY OTNV Katnyopia tov mAewdpoppov LCIS oto omoio €xel xopnynbei and tov

I1.0.Y. &exwprotdg Kadikdg ICD-0 (yati xprilel SlaQopeTIKNG KAWVIKIG OVTIHETOTIONG).

Mn SinBntik6 mAeldopopeo Aofloko kapkivepa (Pleomorphic LCIS)

To mAewopop@o Aoflakd insitu kKapkivopa xapoktnpidetol amd KOTTapa To omoia eivot
0aQ®G HEYOADTEPA QMO OUTA TIOL OMAVIEVTAL 0T AoPlokr| veomAaoia KAAOKOU TUTOL Kol
TAPOLOIALOVY EKOECT|HAGHEVI] TIUPTVIKT] TAEIOHOPOIX [E TIUPTVEG TIOL TIOKIAAOLV o€ péyebog,
OxNHo Kol aplBpo mupnvimv. Xe KAMOlEG TEPUTTOOELS TH KUTTAPA TOPOLOIA{OLV OTOKPLVEIG

XOPOKTAPEG HE APHOVO NWOIVOPIAO KUTTAPOTAAGHA.
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Ta mAeopopea LCIS mapovoialovv
€VTOVI HITOTIKT] SpaOTNPOTNTH EVE GUXVA
OTMOVIQOVTOL ~ €0Tie¢  KeVIpiKng-comedo
TOTIOV VEKPWOT|G HE TNV KEVIPIKI VEKPWOT)
KATIOlEG (POPEG VA QTOTITAVAVETOL (EIKOVA
10). MNa m S&yvoon outov TV
VEOTAAOPAT®OV eV €lval amopaitntn 1
Tapovoia comedo VEKPWOTG. O

OLVOLOOPOG  TAEIOHOPPLOUOD, HITOOEWV

Ko comedo VEKP®ONG €yeipouv TNV vroyia

£ 4 <"
¥,a0 Y . Tag 2
B e /,ag (s

Ewodva 10: A&H X200 IAgiépopgo LCIS pe anonitavaoels (Kdtw aplotepd) Kat
TapaKeipevo SinOnTiko atoiyeio (Mavew apLoTepa).

vynAopabpov DCIS, wotdéco 0nmg Kot oTn
Aofakn veomAaoia ta kKOTTOpa Tov TAgOpop@ov LCIS ydvouv tn pepfpavikn ékppaon g E-
Cadherin. Eivot onpavtiko va Staywpileton n mapovasia tov mAEOpop@ov Aoflakov in situ amod
Aofuokn veomAaaia, yoti BifAoypagikmg oxetiCeton pe ) ovyxpovn mapovcia dinroewg. To
YEYOVOG aUTO O OLUVSLOOHO HE TNV LYNAN HITWTIKY SPACTNPLOTNTH CULVIYOPOUV LTEP TNG

QVTILETOMIONG XVTWV TOV A0BEVAOV G €M TOPOYEVOUG KAPKIVAOHATOG in situ.

Avoooiotoynueia Aoflakng veomhaoiag kot pn §nbntkod mAeldpop@ov Aofiakon
kapkivopatog (Pleomorphic LCIS)

Ta kOTTOpa NG KAAOIKNG AOBloKTg vEOTTANGING
EXOLV XOUNAT] HUTOTIKY SpaoTnplotnIia Kol eK@palouvv
EVTIOVMG K1 0TO 0UVOAS TOLG OpHOVIKOUG brtodoxeig ER.
Apxketd o onavia pmopet va mapatnpndet kol evioyvon
tov HER2 n/kon aAAowwoelg oto p53. Ta kottapa tou
TAL0p0pPoL Aofrakol eivar cuviBwg ER Betika av kot
OUXVQ HE 1OXVOTEPT] XPWOT], EV® OTOV 10TOAOYIKO TOTIO pE
QTOKPIVEIG XUPAKTAPEG €IVl apvNTIKA HE TIAPAAANAN
EKQPaOT)], Op®G, TV avipoydvav (AR). Emnpocbeta ta
TAELOpOp@a Aofloka in situ €youv €vIOvn HIT®TIKN
SpaoTNPIOTNTH KOl UTOPEL VA TIAPOLGIXCOLV EVIOKLON
tov HER2 ko1 ovooopevon TG Tpwteivig p53,

eVOEIKTIKO peTAAAa&NG Tov yoviSiov p53.

H mo xopaktnploTikn Kol ovaviippnta n 1o

, , , , Ewéva 11: E-Cadherin X200. Ta veomAdopata autd
KaBOPLOTIKI]  AVOCOXPWOT] TV AOPBLOKWV VEOTIAACIOV  yapaxmpidoviar ané my ancdewa éxppaonc autod 1ov

, i uopiov. Xta LCIS mapatnpeitar ékppaon autold amd ta
(ovpmepthapfavopévouv kot tov TAEOpop@ov LCIS)  pwoembritia.
gtvan N anoAglo pepPpavikng Ekepaong Tov popiov Kuttapikng ovvoyrg E-Cadherin. Emnpoofeta

TIOPATNPOVVTINL AVOHOAIEG EKQPPACENG KOL OE HOPIX TOL OCULHTAEYHATOG KUTTOPLKNG OLVOXNG

— 24—
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cadherin-catenin 6mMwg 1 KuTTAPOMAACHATIKY] €KEpaon Tov p120 (avti ywa pepfpavikni) kot 1
anmOAel eKQpdoew G [B-catenin (mivakag 6){Schnitt and Collins}. H Satapayr avtod Ttov

OLUTIAEYHOTOG EKPPALETAL IGTOAOYIKA ®G 1) aoBEVIIC KUTTAPIKT] GLUVOYXT] TIOL XXPAKTNPIleEl AVTEG TIg

OAAOIOOELG.
E-cadherin Amnovoia pepBpavikng xpoong MepBpavikn xpoon
(N avopOAN EKEPACT] XUTHG)
P120 catenin KuttapomAaopatikn xpwon MepBpavikn xpoon
[-catenin Amovoia pepBpavikng xpoong MepBpavikn xpwon

IMivaxoag 6: Avapevdpevn ékppaon E-cadherin, p120 catenin kot -catenin o€ LCIS ko DCIS. Avatinwon and {Schnitt and Collins}.
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AmONTIKO KAPKIVOHA HAGTOD

Q¢ SinBnTiko opileTan TO KAPKIVOHX TOL OTOioL T KOTTAPX SlaoTdve TN Baoikn peppavn
Kol €loépyovral  (exteivovial) oto  mepBaAAov  ouvéeTiKOAMdeg  uvmooTpwpa.  Ta
a8EVOKAPKIVOHNTH TOL HOOTOV €lval VEOMAGOHATA TIOL TPOEPXOVINL KLPIWG amd KOTTOPX TG
tehikng mopoAofiokng povadag (Terminal Ductal Lobular Unit/TDLU). Eivar ta ovyvotepa
npwtonadn kakondn embnAokd veomAaopata. ITapovoldlovy TOKIAOLG APXITEKTOVIKOLG Kol
KUTTOPOAOYIKOUG XOPAKTIPEG Ol OTIOI01 KOl Ta TAEIVOHOVY GTOVG GKOAOLOOUG 16TOAOYIKOVG TOTIOVG

{WHO;2012}(mivakag 7).

IZTOAOTI'IKOX TYIIOX AITHOHTIKOY KAPKINQMATOX ICD-O

M) €181K00 16TOAOYIKOD TOTIOD KAPKIVOHATA

AmBNTIKO Kapkivopa pn €181kov 1otoAoyikov tomov (Invasive carcinoma of no special |8500/3
type - NST)

[MAe16popo kapkivopa (Pleomorphic carcinoma) 8022/3

Koapkivopa pe yryaviokOttapa ooteokAaoTtikol tumov (Carcinoma with osteoclast-like | 8035/3
stromal giant cells

Kapkivopa pe xapaktnpeg xoplokapkivopatog (Carcinoma with choriocarcinomatous
features)

Kapkivopa pe peAavokutrapikovg xapoaktpeg (Carcinoma with melanotic features)

AoBraka kapKivopata

AmBnTkoé Aofraxo kapkivopa (Invasive lobular carcinoma) 8520/3

NAoflokd kKapkivopa kAaokov tonov (Classic lobular carcinoma)

Yupnayég AoPraxd kapkivopa (Solid lobular carcinoma)

KuyeAibhdeg Aofrakd kapkivwpa (Alveolar lobular carcinoma)

[TAe6pop@o Aofrako kapkivopa (Pleomorphic lobular carcinoma)

YoAnvoAofioko kapkivopa (Tubulolobular carcinoma)

Mikto Aofrako kapkivopa (Mixed lobular carcinoma)

LoAnvadeg kapkivopa (Tubular carcinoma) 8211/3
HOpoe16é¢ kapkivopa (Cribriform carcinoma) 8201/3
BAevvméeg kapkivopa (Mucinous carcinoma) 8480/3

Kapkivopa pe poehogideig yapaktipeg (Carcinoma with medullary features)

Mvoehoerdég kapkivopa (Medullary carcinoma) 8510/3

Atumo pueAoeldég kapkivopa (Atypical medullary carcinoma) 8513/3

Mn €181kob TOTIOL KapKivopa pe puedogldeig xapaktpeg (Invasive carcinoma NST with | 8500/3
medullary features)

Kapkivopa pe amokpivr] Stagopornoinon (Carcinoma with apocrine differentiation)

Koapkivopa pe  Sagopomoinon  Kuttapwv — «Siknv — o@paylotipog  SaktuAiouv»
(Carcinoma with signet-ring-cell differentiation)

AmBnTkoO pikpoBnAmédeg kapkivopa (Invasive micropapillary carcinoma) 8507/3
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IZTOAOI'IKOX TYITIOX ATHOHTIKOY KAPKINGCMATOX ICD-O
Metamlactika Kapkivopata
MeTtamAaoTiKO KapKivopa pn eidikov tonov (Metaplastic carcinoma of no special type) |8575/3
XapnAot BabBpov kokonBelag adevomAakwdeg kapkivopa (Low-grade adenosquamous |8570/3
carcinoma)
MeTtamAaoTiko KopKivopa pe xapoaktpeg wopdtowong (Fibromatosis-like metaplastic |8572/3
carcinoma)
AKavBoKLTTOPIKO (€K TAOK®EWV KUTTAP®WYV) HETAMAAOTIKO Kapkivopa (Squamous cell |8070/3
carcinoma)
ATpoKTOpOpPO HETAMAXOTIKO Kapkivopa (Spindle cell carcinoma) 8032/3
Metam\aoTikO Kapkivopa pe xovoépikr petamAaon (Metaplastic carcinoma with|8571/3
Chondroid differentiation)
MeTtamAaoTiKO KapKivopa pe ooTikn petamAaon (Metaplastic carcinoma with Osseous |8571/3
differentiation)
MeTamA\aoTiKO  KapKivopa pHe GAAOL TOMOL peceyxnuaToyevy  Slagopomoron |8575/3
(Metaplastic carcinoma with other types of mesenchymal differentiation)
MIKTO (emBNAIOKO/PETEYXLHATIKO) HETOMAAOTIKO KapKivopa / Mixed metaplastic|8575/3
carcinoma
MvoemBnAlako6 kapkivopa (Myoepithelial carcinoma) 8982/3
KapKivopata e VEDPOEVSOKPIVELG XAPAKTI|PEG
Nevpoevdokpivr|g Oykog KaAng Owagopponomnong (Neuroendocrine tumour, well-
differentiated)
Nevpoevdokpivég  Kopkivopo  xapnAng  Stagopomoinong /  HIKpOKLTTOPIKO |8041/3
(Neuroendocrine carcinoma, poorly differentiated (small cell carcinoma)
Kapkivopa pe vevpoevdokpivi Stapoporoinon (Carcinoma with neuroendocrine 8574/3
differentiation)
ETAVIA KOPKIVOHATO
Exkp1tiko kapkivopa (Secretory carcinoma) 8502/3
AmBnTiko OnAwdeg kapkivopa (Invasive papillary carcinoma) 8503/3
Kuyehidiko kapkivopa (Acinic cell carcinoma) 8550/3
BAevvoembeppoeldég kapkivopa (Mucoepidermoid carcinoma) 8430/3
[MoAvpop@o kapkivepa (Polymorphous carcinoma) 8525/3
Oykokuttapiko kKapkivepa (Oncocytic carcinoma) 8290/3
Kapkivopa mAovaoio e Auidia 1] Amtoekkpitiko kapkivopa (Lipid-rich carcinoma) 8314/3
'AukoyovoekKkplTikd/Siavyokuttapikod kapkivopa (Glycogen-rich clear cell carcinoma) |8315/3
Kapkivopa ek opnypatoydévev adévav (Sebaceous carcinoma) 8410/3
EmifnAlakot-puogmifnAiakot oykot
Adevoel6ég kuoTiko (Adenoid cystic carcinoma) 8200/3
AdevopvoemBnAiopa pe kapkivopa (Adenomyoepithelioma with carcinoma) 8983/3

OnAaén veonAdopata
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Evkoyopévo (evkaovAnpévo) BnAwndeg kapkivopa pe sindnon (Encapsulated papillary |8504/3
carcinoma with invasion)

Zopnayég OnAmdeg kapkivopa pe si10non (Solid papillary carcinoma with invasion) 8509/3
IMwvaxkag 7: Ta&wvépnon katd I1.0.Y. 2012 (4n ékdoon) {WHO;2012}.

Mn e181ko0 tomov kapkivopa (Non Special Type/NST Carcinoma)

Ta pn €61kov 10T0A0YIKOU TUTIOV
kapkivopata (NST) avumpoowmnevouvv To
70-80% ToV SINONTIKOV KAPKIVOHUAT®OV TOV
HOOTOD. AUTA  OmOTEAODV €V OPKETA |
ETEPOYEVEG ~ YKPOLTL  HE  VEOTAGOHOTX
KaBop1lopevo ano ™mv amnovoia
10TOAOYIKQOV  XOPOKTNPLOTIK®V, Tov B
SikaoAoyovoav TN TAEWVOUNOT] TOUG ®G
€161K00 TOTOV. XUVEMMOG HIKPOOKOTIKA T

NST «kopkivopata 6ev  mapovoidlovv

OULYKEKPLEVT] 10TOAOYIKN €IKOVA. T var xXpaKTNploTel éva VEOTAAGHN MG [T E161KOD 10TOAOYIKOV
tomov (NST) mpémet o1 pn €181k00 TOTIOL 1GTOAOYIKOL XUPAKTIPEG VA& KATXAXHB&voLY dve touv 50%
TOL veomAdopatog (eikoveg 12,13). Otav €xel 10TOAOYIKOUG XOPAKTIPEG TIOV TO KATATAOCGOLV MG
€181K00 10TOAOYIKOU TUTIOL aAAG Tapovoialel oe €ktaon 10%-49% yapaktnplotikd NST, tote
OVOUACETOl  HIKTO OOEVOKAPKIVOHX. X& TEPIMT®OT ToL Ta €181KoD TUTOL  1OTOAOYIKK
XOPOKTNPIOTIK& KoToAapfavouy mave ond 10 90% Tou VEOMAAOHOTOG, TOTE TO VEOTAXOHX
taévopeitanl wg 161koL tonov {WHO;2012}.

[Civeton aviiAnmtd Aowmdv nwg n diayvwon evog NST KoapKivopatog givol Pacika pio
Sladikaoio €€ AMOKAEIGHOV, GUVETIAOE Ol APYITEKTOVIKOL KOl KUTTAPOAOYIKOL XXPAKTIPEG AVTAOV TV
VEOTAAOHAT®OV TOKIAAOLUY  ooBnTd. Eva OXETIKA KOO XOPOKTNPLOTIKO TOL HTOpel  va
napatnpnBel oe avtovg ToLG ByKOLG givan T tepimov to 80% €& avtwv cuvvunapyel pe DCIS, tov
ormoiov to TLPNVIKO grade Teivel va elvanl 1610 pe oLTO TOL SMONTIKOL KAPKIVOHOTOG. X€
avoooloToxnHiko eminedo 1o 70%-80% TV VEOMAAGHATOV QUTAOV EKPPALEL OPHOVIKOVG LTIOSOXELG
kot 10% pe 15% evioxvon tov HER2. OAa ta NST kapkivopoata ekgpalouv pepfpavika mmy E-

Cadherin, av Kol 0€ KATOLEG TEPITTAOTCELG JIE HELWHEVT EVINOT).
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Ymv ékéoon tou I1.O.Y. to 2012
ava@Epovial 4 omdviol 10TOAOYIKOL LTO-
tonot. To TAEOHOPPIKO KOPKIVOHW, TO
KOPKIVOHQ  HE  YyXVTOKUTTOPO  OOTEO-
KAQOTIKOU  TOTIOU, TO KOPKIVOHO  HE
XOPLOKAPKIVOHATAOSES KOl TO KOPKIVOH |
HE HEAAVOKULTTOPIKOVG XOAPOKTIPEG.

Yt TIAEIOHOPPIKA  KOPKIVAOHOTO

Gvo TV 50% TOV VEOTMAACHOTIK®V

KUTTAPWV €XOULV YLYOVTIOUG TILUPT|VEG HE Ewdva.l3: A&H X 200 Grade 3 kapkivopa. Epgaviig
QAMOVTIN ASEVIKGYV OXNUATIOUDV.

avOpoAo  meplypoppa Kol TIOAAEG

nuprvokwvnoieg. Eivon veonAdopata €€ oplopot grade 3 ko guvodevovTtal amd KEVIPIKT| VEKP®OT).
YuvnBwg eivor oppovoapvntikoi Oykol pe 1o 20% OUTOV VX TIAPOLCIG{El €vioyvon Tov
HER2{Schnitt and Collins}. Aeppadevikn petdotaon napatnpeitor 610 50% TV MEPUTTOOERDV
Kot ) Sidyvoor.

Ta KOAPKIVOUOTK [HE YIYAVIOKUTTOPOK OCTEOKAXOTIKOU TOMOL €lval veomAdopata pe
WOPBAOTIKO QAEYHOVAOSEG LTIOOTPWHA KAl TIOALTUPTVA YIYAVTOKUTTAPA. TO KOPKIVOHATAOSEG
otoyeio g aAlowwoewg eivan ovvnBwg grade 1 1 2, eved €xouv avagepBei ot PifAoypagia
TMEPUTTWOELG HE ovvlTapén €101KOL TOMOL KAPKIVOHATOG, Kuplwg mnBpogdolg, omaviotepa
owANV®Soug, aAAd kot Aoflakov. H mpoyvwon tov veomAdopaTog auton, Tpoeavag, kabopiletal
amo TO KOPKIVIKO OTOlXEl0. MEeTaOTATIKN KOpKIVOpaTadng dufnon napatnpeitoar oto 30% twv
TIEPUTTACEMV TN OTLYHT] TNG Slayveoeng

To KOpKIVOHO HE XOAPOKTNPEG XOPLOKOPKIVOHOTOG eivol eEopetikd omdvio, pe Alyeg
TIEPUTTOOELG avapepOpeveg ot PipAoypaeia. Agopd yuvaikeg 50-70 etwv pe vymAa enineda hCG.
INa m Styvwon 1o oLVICTATOL aVOCOIoTOXNHIKOG éAeyxog pe hCG mou avadelkvoetal BeTikog
EVAVTL TV GUYKLTIOTPOPOPANCTIKAOV KUTTEP®V.

T KHpKIVOHATA PE HEAXVOKLTTAPIKOVG XOPOKTIPEG €lval e§APETIKA OTIAVIX KO QOiveTon
va  agopolv ovvdvacpolg NST  kopkivopoatog kot pedavopotog. Ot meplocotepol

HEANVOKLTTAPIKOL OYKOL TOL HAGTOV €ival AMOTOKOL HETROTATIKOD HEAAVAOHATOG.

AmBnTikd Aofraxod kapkivopa (Invasive Lobular Carcinoma-ILC)

Ta dnbnukd Aofrokd kapkivopata (ILC) Tou paoTol OmOTEAODVIOL amd KOTTOpA E
XOHNAT KUTTOPIKI] OLVOX] TO OTOIX QvVAMTOOOOVIOL SIAOTIPTY, HEHOVOHEVA T) LTO HOPON|
«@&Aayyog kot dvépo» (indian-file) (ewdva 14). Tig mo moAAég popég auvumdpyel atoyeio LCIS.
Ta veomAdopata auTd avTioTol oLy 0to 10%-15% TV SINBNTIKOV KAPKIVOHAT@Y TOL HOGTOV Kol
OTIAVIO CUVOSEVOVTAL OO QTMOTITAVAOELG, €V LIIAPXEL XXUNAOTEPT evaoBnoia otov eviomopo

KOTA TN pootoypagia.
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[otodoyik& ta  Aoflok&  Kopk-
WQOHOTA ATMOTEAOVVTAL AMO VEOTIANCHOTIKK
KOTTOPX [E HIKPO, XPKETEG POPEG EKKEVTPO,
OHOLOHOPPO OTPOYYLAO TLUPTVA Kol Alyo
KUTTOPOTAGOHA. T KOTTOPX HEPIKEG QPOPEG
TIEPLEYOLV EVOOKLTTOPOTAAGHATIKOVG
avAovg. Kdamoleg @opég ot ev Aoym ovAoi
propel va elval 1600 peydAol OOTE VX

Slvouv TV evIOmMwon  «O@PAYLOTPOG

SOKTLAIOLY, WOTOCO OTO KANGIKO Aoflakd N &2 VT . i) .ui‘.jpj

, , B szova 14: A: A&H XZOO KAamKo AonrKo Kapkivopa. B: Andleia ékppaong
KOPKIVOUX  TO  TIOOOOTO AVTWV  TWV E-cadherin (X200).

KUTTOPWV €lvan meplopiopévo. To vedmAaopa avomtOooeTal S1ax0TOG 1| YPOHHOESDG €VTHg
UTTOOTPWHATOG TIUKVOD OUVOETIKOU 10TOD Kol oLXVA TepBAAAEL TOLG TOPOLG SNHIOLPYADVTOG
otoyoeldeig (targetoid) oynpotiopodsg. H prtotkn  Spaoctplotta gival  TEPLOPLOPEVT.
AvoooioTOXNHUIKA TO VEOTAGOHATX OUTX €KOPACOLYV OPHOVIKOLG LTTodoxelq ae mocootd 80-95%,
eva Oev mapatnpeital evioyvon tov HER2. Onwg ko oto LCIS étotl kou oto ILC  pepfpavikn
anoielx ekppdoeng g E-Cadherin eivan xapaktnplotikni. Qotoco vmapyet éva 15% ILC 1«
omoix eK@PALOLY HEUPPAVIKE TO MOPOATAV® HOPLO. LTIG MEPUTTMOOEL IOV EVOG VEOTTAXCHOTIKOG
OYKOG €XEL HOPPOAOYIKOVG XOPUKTIPEG AoPlakol KapKivepatog ocAAG ekgpalel v E-Cadherin,
dev MpETeL Vo S1ayVWOoTel g PN €181KOL TOTOL KapKIiVORa GAAX wg AoBloko.

Me p&on 1A  HOPPOAOYIKK  TOULG
XapokmploTika o Iaykoopiog Opyaviopog
Yyelag avayvopilel meépav tov KAAGIKOD
Aofakod  KopKivopoatog  GAAovg 5
- vmotonmoug  (oupmayng,  KLYPEAISOSNC,
OWANVOAOBIOKOG,  TIAELOHOPQOG,  HIKTOG)
{WHO;2012}. O ovpnayng ULTOTUTOG

QMOTEAEITO OO CLUTIAYEIG VEOTTAAGHATIKES

- L N
¢ ,,,,,';.»f?‘ 0(9p01c7€1c HE HIKPpX KUTTOPA OTEPOUVHEVU

#' , - B° ey
=9 : TR TR : : e

ited . & 7 Lavs KUTTAPIKNG oLVOXNG. O xuPeAld®éng Tomog
Ewéva 15 A: A&H X200: HAeloyop(po AoPiakd K(XpKlVOO[J(X B: Anovma

éxppacs E-Cadherin. amd  HIKP&  OPOWOHOPQX  KUTTAPX

(oTEPOLEVA KO LT KLTTAPIKTG GLUVOXTG), TA OTIOIX OPYAVAOVOVTOL O€ TTOAVAPIBHEG CLOTASEG AVK
Twv 20 Kuttdpav ekdotn. To cwAnvoAoflakd TOL avaMTOOCETAL LG HOPPT] COANVOS®V Kot
YPOHHOEWWV oxNHaTIop@V. Ta v Adym veomAdopata ekgpalovv E-Cadherin 1000 010 0wAnvaddeg
OTOXEI0 OG0 KOl OTOLG YPOHHOEOEIG OYNHATIOHOVG. XTo TAEOHOp@o Aoflokd Kapkivopa ta

VEOTANGHOTIKA KOTTAPX €iva HEYOADTEPX KOl TTAPOLGIX{OLV EEECT|HATHEVT TTUPTVIKT] TIAEIOHOPPia
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HLE TILPTVEG TTOIKIAOL peyEéBoug Kol oxnpatog (eikova 15). Ta veomAaopatik& KOTTapa gival cuyvd
aAA& Oyt mavta Betika otig xpwoelg yio ER, PR eva pmopel va mapatnpnfel ko evioyvon tov
HER2. Ot mapondve 10ToAoy1Kol UTOTUTIOL HTTOPOVV VX CLUVLTIAPEOLY HETAEL TOLG LTIO TH HOPON
HIKTOU AOB10KOU KAPKIVOHATOG. ZUUTANPOHATIKG, av Kol dev éxovv ICD-0 mpénel va avagepBovv
2 10TOAOYIKOl LTTOTLTIOL O1 OTIOI01 PTopEL va SnHIoLPYHCOLY SlEOPOSIYVOOTIKG TipofAnpata. To
AoBloKO KapKivopa amd KOTTopa HE XApaKTNpeg «SiKnv o@paylotpog SaktuAiov» (signet ring
lobular carcinoma) kot 10 10TIOKUTTAPOESEG. O TIPAOTOG MO TOLG 2 KVTOVEG LIIOTOTIOVG TTANPOiTHL
KOTA T HEYXAUTEP] TOL  €KTHOT OO  VEOMAAOHATIKG  KOTTOpX  HE  €LpeEYEDelg
EVSOKLTTOPOTTAROUATIKOUG  QUAOVUG Kol €kkevipo mopnva. O Se0teEpog  LMOTLTIOG,  TO
10TIOKUTTOPOELSEG KUPKIVOHQ, Yapoktnpidetor omd eupeyédn kOttapa pe Sidyuto mpoTLNO
avamtuéng kat debovo NovoEiAo KuttapomAacpa. Ta KOTTapa TOv VEOMAGOHATOG gival BeTikd

ot GCDFP15 wg eni anmokpivoig S10popomot|oewg.

ZOANVOSEG KapKIvOH X

Amnotedel 10 2% TV SBnNTKGV
KOPKIVOUAT@WV TOU HOOTOL. Agv  €xouv
OaQElG  oMEIKOVIOTIKOUG  YopakTthpes. Ta
OWANVOST KapKivepata eival €€ oplopon
grade 1 veomAdopata anoteAoVpeva axedOvV
e§ oMlokAnpov (>90%), amd veomAa-
OHATIKOUG — OWANVQOELG HovooTi3oug
oxnuatiopovg  (ewova  16).  Avtol ot

oynuotiopot eivar ovvnBwg yoviadelg n

oBd&A, EVe T& VEOMAAGHATIKA KOTTOPA TIOVL ATR >

Ewodva 16: A&H X 100: ZwAnvedes kapkivopa. Ep@aveis ywviddels
TOUG  €MKOAUTTOULY  (GAAG Kot Tou  O@Anvesas oxmpatiopiol.

LITOAOUTOL OYKOU) €ival HIKpOU/Hedaiov peyEBOLG, OHOIOHOPQX HE SLGOIAKPLTA TLPTIVIO KOl
onavieg mupnvokivnoieg. IToAvoTfadworn, €viovog MupNVIKOG MTAELOHOPPIOHOG T} LYTAN HITOTIKN
SpaoTNPOTNTA €ival QMOTPEMTIKA OTOLXEIN Yyl TNV TAPATAV®D O1ayvaor. Ta veOTTAXOHATIKK
KOTTOpo €lvonr oxedov mavta €viova BETIKK Yyl TOUG OLOTPOYOVIKOUG LTOSOXEIG Kol QEPOLV
evioyvon tov HER2. Ta ev AOy®w KOPKIVOUAT XOPNYOUV OTIOVIWG HETAOTOOT O€ AEHQPASEVEC

(*10%) ko €xouv e€anpeTikn pdyvwon pe 10etr emPioon and 93-100%

AmnBnTiko nBpoe1deg Kapkivopa

AmnoteAel 10 0,3-4% TV KOPKIVOHATOV TOL HAOTOV pe péon nAkia mpoofoAng ta 55
XpOvia. ATEWKOVIOTIKG pmopel va givor SUGOIAKPLTO, €V® THPOLOIALEL TTIOAVECTIOKOTNTA OF
nocoot0 10-20%. Iotoloylkd 1O veOMAAGHO TPOLOLG(el O €KtaoT peyaAltepn Ttouv 90%

nBpoedeg mpdtumo avdmruéng. T v ac@aAn Sidkplor] tov amd to evéomopkd NBpoeldEg
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KOPKIVOUO OKOTIHOG KPIVETAL 0 €AEYXOC TNG QMOLGING HLOEMONAIOV KOT& TNV TMEPLPEPEIN TWV
VEOTAXOHOTIKOV BANOT®OV, TIOL TEKUNPLOVETAL OVOOOIOTOXMHIKK. Tor veomAaopaTiké KOTTapa
glval  pikpov/pecaiov peyéBoug, opolopop@a, pe GLOOIGKPITO TLPTVIK KOl 10XV HITOTIKN
SpaoTnPlOTNTA. AVOCOIOTOXNHUIKA TA VEOMANOHOTIKA KUTTOpa €ival Betikd oe olotpoydva Kot
TIPOYEOTEPOV], VA Sev Tmapovotdlovv evioyvon tov HER2. To ev Adyw veodmAaopa pmopei va
OULVUTIGPYEL HE OWANVAOSEG KOPKIVOHX. XNV TEPITTIOON TOL TA VEOTMANCHATIKA OTOIKElN TOL
OWANVOSOLG KOPKIVOHXTOG €lval €g 50%, 1o veOMAAOPA SlXylyVOOKETOlL oG NOpoedEg
Kapkivopa. To nBpoedég kapkivopa mapovoildlel dplotn mpdyvwon pe 10et) emPinon mov

Kupaivetat ano to 90-100%.

BAevvadeg KapKivopa
Ta veoMAGOHOTA QUTE AVTITPOCOMOTEVLOLY OTO 2% TV SNONTIKOV KAPKIVOHAT®V TOL
HOOTOU Kot ep@avidovior ouvnBwg oe NAkie¢ Gvw TV 55 €T@V. ATEIKOVIOTIK& HTopel va

opotdlouv pe kaAondn BAGBN. To PBAevvaddeg Kapkivopa XapokTnpileTon 10TOAOYIKG QMO TV

TIOPOLOTX VEOTAXOHATIK®V BAACTOV €VTOG
Apvav e§wkuttaplag fAévvng. H mupnvikn
aturia ovvBwg elval  yapnAn kot ot
HITOOEG OTavieg. 201000, O  OTIAVIES
TMEPUTTMOELG, TOOO T atumia 600 Kol M
HITOTIKN §paoTnplOTNTa HMopel va eivat
vPnAéc.  Xmaviotepa  givonr  mBavd  va &
avevupebel  pikpoBNA®SNG  Sragopomoinon
EVTIOC TOL VEOMAAOHOTOG, T OToiX Kot
TPETIEL VX QVOQEPETAL GTNV  LOTOAOYIKT| ﬁ:;gx“ 17: A&H

¢kBeon {Hicks D}.

Ta BAevwadn veomAdopata xwpilovial o€ 2 10TOAOYIKOUG LTOTUTIOVG OVOAOYX HE TNV
nocomta BAévvng, TV Kuttapofpifeid Toug Ko T VELPOEVSOKPIV] Slx@opomoinom ToL
napovoldlovv. Alaywpiloviar o€ TOUMOL A «KAGOIKOL TOTOL»  TIOL &€V TAPOLGIALOLV
VELPOEVOOKPIVI] SpaoTNPOTNTA Kot €ivol oAtyokuTtapikd  pe a@Bovn BAévvn ko ta tOmov B
«KLTTOPOPPO» pe meploplopévn moootnTa PAévvng (ewkdva 17), kuttapofpifelar kot ouyvn
EKQPPOOT] XPOHOYPaVIVIG KXl GUVOTTOPLGiviG. ZuvhnBwg ta PAEVVOOT KAPKIVOHOTK TOU HOOTOD
mopovold{ovTal pe PN €181KOD 10TOAOYIKOD TUTOL Kopkivopa. INa va tebel 1 Sdyvwon tov
BAEVV®OSE0LE KAPKIVOHATOG, TO TOO0OTO Tou BAevvadoug otolyeiov mpémnel va Eemepvael 10 90%.
Avoooiotoynuikd ouvnBwg ek@pdlouvv oppovikoLg vmodoxeig xwpig evioyvon tov HER2. H
TPOYV®OT T0L BAevvedoug kKapKivopatog eivon e§onpetikn pe v 10et emPimwon va kupaiveton

amnd 80-100%.
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Kapkivopa pe puelogldeic xapakTrpeg

Ta  KopKIVOPOTH oUTH  TEPLARH-
Bavouv ta pueAoedn, Ta druma puehoedn
KOPKIVOUATA KOU TO  KOPKIVOMHOTO [N
eildikov tomov (NST) pe pueloeibeig
XOPOKTIPEG. O\ ™ TIOPATIAVER
VEOTAGOHATH TTIXPOLOIA{oLY Kamowx (1 6AX)
and T TMOPAKAT®  XOPOKTNPLOTIKA:
anednTKd 6plor VEOMAGOHNATOCG, GUYKUTIOKO
TPOTLUTIO  avamTuEng, grade 3 TLPNVEG Kol

EKTEVEG AEHQPOKLTTOPIKO SONHO (elkOVOr et i s A e i

6 HE p NonH ( Ewodva 18: A&H X200: NST kapkivopa pe HUEA

1 8) Ta  veomAaoparuika — KOTIpa  oynuatifouv  ovykOTla o €80¢0¢
. AELPOTAQOUATOKVTIAPIKIIG PAEYHOVIIG.

Eménuioloyik& autd To KOPKIVOPATA OoVTIOTOXoLUV o010 <1% twv Snbnukov
KOPKIVOHATOV Tov paotol. H péon nAkia Sidyvewong mokiAAel ano 45 ota 52 xpovia, eve éva
25% mapatnpeital o€ ATOHA KAT® TV 35 ETAOV.

Ta 10t0AoyIKG KprTpla ov eiyov KaBiepwBel yiax Tov KaBoplopo €vog KAPKIVOHOTOG (G
HLEAOEIS0VG €ival N CLOKVTIOKT] APYITEKTOVIKN] OTO >75% TOL VEOTAGOHATOG, T aMWONTIK& Opla
TOL OYKOv, T TAVIEANG EAAEWN OOANVOSOV OXNHOTIOHAV, T €§eonuaopévn Topovaia
AEHQOTTAXCHATOKVTTAPIKNG QAEYHOVIG OTO OTPOHN TOU OYKOU KO TA €VLHEYEON VEOTMAAOHATIKG
KOTTOpo pHE G@BOVO KULTTAPOTMAQGCHN Kol €VIOovr) TUPNVIKY otumia. Ot 0pol GTumo HLEAOELSEG
KOPKIVOHO Kol KOPKIVOHX pE HueA0EISelg xapakTpeg éxouv mpotabel yia toug dykoug mov bev
TANPOLV KATOWX amd auT& ta Kprrnpla. Aedopévou OTL Ta ev Adym Kprtipiax eivar SOLOKOAO va
epappootovy, o Ilaykoopiog Opyaviopog Yyeiag mpoteivel v opadomoinon Ttwv Topamdve
VEOTIAAGHAT®V GTI YEVIKI] KATNYOPIX TOV KAPKIVOUAT®V HE HLUEAOEISEIG XapaKTpeg. ZuviBng Ta
KOpKIVOUOT pe puelogldeig yapaktipeg (0Aeg mAéov o1 mpoavaepbeioeg katnyopieg) Oev
ek@palouv oppovikovg vnodoyeig ovte HER2. Avtibetwg, pmopel va ek@pdlovv Kamow amod ta
CK5, CK14, EGFR kot SMA. Ilapadooiok& To HULEAOEISEG KapKiVOHX glxe e€onpetikn
OLUTIEPLPOPE, WOTOGO AOY® TNG XAHNANG AVATIAPAY®YIHOTNTHG TV S10yVOOTIK®V TOL KPLtnpiov
ovpmepAapPaveTal TAEOV OTNV OHASA TOV KOPKIVOHUOATOV HE HUEAOEISEIG XOPAKTAPEG Kol
BepameveTol g TPUTAG apvnTIKO Kapkivopa. H mapovsia Op®g TG AepQOMAGHATOKVTTOPIKNG
QaiveTal vor OXeTIeETON [E TNV KAADTEPT] TIPOYVMOT] TOV KAPKIVOHAT®V HE HVEAOEISEIG XAPAKTIPEG
{WHO;2012}.
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Kapkivopa pie amokpiveig YapaKTrpeg

H QTIOKPLVIG Slaoporoinon
oLVOVTATOL O0TO W €181Ko0 TOToL, OTO
Aoflakd aAAd Kot o GAAOLG 10TOAOYIKOVG
TOTIOUG. LUVETMOG O OpOoG KAPKIVOHO HE
OTIOKPLVEIG XOPOKTIPEG QPOPA VA APKETA
ETEPOYEVEG  YKPOLTT  veomAaopdtwy. Ta
KOPKIVOUAT [E OIMOKPLVELG XOPOAKTIPES
oxedov Kab’ 6An v €ktaot| toug givat 4%.

Ta KAVIKE KOl OTEIKOVIOTIKA  XOPOKTH-

PIOTIKA OUT®V TOV VEOTTAACHATWV €ival syl

Ewodva 19: A: A&H X200: Kapkivoua pe amokpiveis xapaktipes. B: ‘Eviovn

OHOWX HE EKEVA TOL HN €dkov  Turov EKQpaon avdpoyovik@v vrodoxéwv (X400). I': ‘Evrovn ékppaon GCDFP-15.

KOPKIVOHOTOG TOL HOOTOV. T VEOMANOHOTIKA KOTTOPX QUTNG TNG OVIOTNTOG €X0LV HEYRAOULG
UOOTPOYYLAOLG  TILPNVEG  pe  eudlakplta  moprvia.  Tlapovoialovv  GeBovo N®OIVOEIA0
KUTTOPOTAQO O [1E€ KOKKIOOT, OHOL0YEVT] 1] A@p@SN Hop@oAoyia.

Avoo0oioTOXNUIKG OTIG TIEPLOYEG TWV OYK®V HE ATOKPLVI] S10(pOPOTIOINCT) TA VEOTAXC HATIKA
KOTTapa ekpadouvv avdpoyova (AR) kou GCDFP15 (ewova 19) aAAd oxt ER kot PR kon BCL2,
eva 1 vnepekppaon tov HER2 anavtator oto 50% twv nepintooemy. Ot VEOMAAGHATIKOL OYKOL
mov ekepalovv AR age oguvdvaopo pe v evioyvon tov HER2 ko v amovoia xpooewg évavtt
tov ER, PR epgavidovv éviova amokpiveig yapaktipes. H mpdyvwon TovV KOPKIVOUATOV HE

QMOKPLVEIG XXPAKTIPEG etvar Opowx pe ekeivn twv NST.

Kapkivopa pe KOttapa «Siknv o@paylot)pog SakTtuAiov»

-

AR S e NeomAdopato  XapoKTNpllOpEva anod T mopovsia

a@Bovng evdokuttdplag PAEvvng mov ektomilel TOV
TIUPTVA OTNV AKPT| HETAPBAAAOVTOG TN HOPPOAOYia TOV
.;; KUTTAPOL O «8IKNV 0@payloTnpog SakTuAiov» (signet
ring). Ta VEOTAGOPATA TOU HOOGTOV TIOV OMOTEAOVVTOL
€& oAokAnpov and signet ring kOTTOPA €lvon e€onpeTikd

oTavia Kot ouvhBwg agopolv Tov signet ring vndTuIO

e > & - N
Ewodva 20 A: A&H X200: Kapkivopa pe Xapaktipes signet , , ,
ringh B:EvSokvtidpia pAévvn (AlBlue). I: Exgpaon E- TOL Aoflakol Koapkwvopatog. Ot  evamopeivaoeg
Cadherin.

onaviotateg epttwoelg (E-Cadherint) opoiaovv e To XapnANG KUTTAPIKTG GUVOXNG KAPKIVOHX

TOU aTopayoL (ekova 20). Ta veomAdopata avtd ovxva ekgpdlovv ER, PR kot GCDFP15.

MikpoBnAwdeg S1NBNTIKO KapKivopa
Ta veomAaopata autd vmoAoyidovial oe Alyotepo Tou 2% TV KXPKIVOHAT@V TOL HOOTOV,

WOTO00 TEPOYXEG He HIKpoOnAmSeg mpotumo avamtuéng €xoouvv mapatnpnbel oe 7,4% twv

— 34—
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KOAPKIVOUAT®V Tov poaotov (NST). H péon nAkia epedviong dev Sixpépetl and avtyv towv NST
KopKivopdtov {WHO;2012}.

[otodoyik&@ Tt VEOMAAOHOTIKG 454

KOTTOPO  OXNHOTI(OUV  OALYOKUTTOPIKEG
ovotadeg  mepiPaAropeveg  amd  Gdewo &
OTPOHATIKO XOPO Sidoviag TNV evidnwon,
KOTA TN HIKPOOKOTINOT], WG lwPOUVTIOL OE
Kevo xwpo. Ot ovoTtddeg avTég o€ avtiBeon
He TG BnAég dev @épouv ayyelako agova. i
XapoKTNploTIKA& Ol  VEOTANOHOTIKEG ‘

OLOTASEG €MSEEIKVUOUV EVA OVECTPOHHEVO i

%

TIPOTUTIO  «ECO-€EW»  KOTA TO OTOoio T : S .
Ewodva 21 A:A&H X 200: pikpobnAawdes kapkivopa. B: Ilepipepikn
TIPOCOVALN ETIPAVELN TOV VEOTAACUATIKQV  (EvIovétepn) xpaor 16V veorhaouatikedv Kuttdpev.
KUTTAPWV €IVOL OTPAHPEVI] TIPOG TO €EWTEPIKO TNG OLOTASAG, KATL TOL YIVETOL EHQAVEG
avoooloTOXNHIKA pe T xpwon EMA mov Baeel poévo tnv mpocadAlx €MEOAEVEIX T®V KUTTAP®WV
(ewbva 21). Ta VEOTAXOUATIKA KOTTOPA €XOLV NWOIVOPIAO KUTTAPOTTAAGHN KOl HETPIX TTUPTVIKT
noAvpopeia. H ptotkn toug Spaotnpdmta Kupaivetalr omd Nma €og HETPIA.  XLXVA
TIAPATNPOVVTAL EVEOAYYELXKK VEOTANOHOTIKG €pOA.

H mAelovotnta twv veomAaopatav avtav eivar ER kot PR Betikd (#70%), eve evioyuon
tov HER2 embeikviel 1o 30%. Katd  Sidyvwon, 50%-90% twv dyKaV autav €xel xopnynoel nén

petdotaon oe Aepoadéveg. H mpoyvwon katd otddio dev Sapépel and ekeivip twv NST

KOXPKIVOHATWV.

MeTtamAaoTiKO KopKivopa
IV KOTNyopld TV HETAMANOTIKOV KOPKIVOHATOV OCUYKEVIPOVETOL &€V e0pETIKA

€TEPOAOYO YKPOUTE SINBNTIKAOV KAPKIVOHUATOV TOU HXOTOV, 0TO OTOI0 THNHA TWV VEOTTAAGHATIK®OV

(Ax. makadovg) 1T peoeyxupatoyevég  (otpa-
KTOKUTTOPIKO, XOVOPOELSEG, 00TIKO K.A.TL.).

Y& PEPIKEG TIEPUTTMOELG N HETATAACT] €ival TOGO
EKTETOPEV] TIOU  8eV  avayvPIleTal  VLTOAEIHPATIKO
otolkeio  adevokapKivopatog. — Ta  HETAMAXOTIKG
KOPKIVOHATA €IV OYETIKA OTIAVIAX KOl a@opoLy <1% twv

SNONTIKOV KAPKIVOUATWV TOU HOOTOV.

KapKivopa.

O1 10T0A0yIKOlL LTOTUTIOL TA&IVOPOVVTAL XVAAOYX
He to petamAacBév Toug otoykeio. Me Bdon to TeAevtaio avayvwpilovial ol TapaKAT®: XapnAod

BaBpov kakonBelag adevomAoK®MEEG KAPKIVOHX, XTPAKTOHOPPO HETOTAACTIKO KOPKIVOHX (E1KOVQ
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22), HETAMANOTIKO KAPKIVOUQ HE XAPAKTNPEG WOHATMOOTG (E1KOVA 23), MAAKOOEG PETATTAACTIKO
Kapkivopa (ekova 24), HETAMAAOTIKO KOpKivopa e
XOVOPIKI] HETATANOT), HETATMANOTIKO KAPKIVOLX HE OCTIKT)|
HETATANOT], HETAMANOTIKO KOPKIVOMK HE GAAOL TUTIOL s e ‘
HEOEYXLHATOYEV]  Sla@oporo|on, MIKTO  (emBnAoko v
/HECEYXLHOATIKO) HETOMANOTIKO  KOpKivopax ko : oo s s
pvoemBnAloko kapkivopa {WHO;2012}. g :

5
N 7L ’ '
AAA_"” iy & i «B ‘ .

Ewodva 23: A:A&H X200: MetamAaotiké KapKivopa pe
XAPAKTHPES VWUATWONG. B: Oetikdtnta évavt tou p63.

AvOOOIOTOXNUIKA T  OLVIPUTTIKY]  TIAELOVOTNTA
ALTAOV TOV VEOTANOHATOV Oev eKQOPALEL OPHOVIKOUG
vrodoyeic kot HER2. TToAAG €€ autav givar avoooBetika
évavtl tev aviioepatov CK5, CK14, CK17 , EGFR kot
p63/p40.

[Tap’ o1l eival evpeyEédn VEOTAGOUOATR, OTIAVIX
Xopnyouv petdotaon o€ Aeppadeves. Ta xapnAov fabpov

KOKONBEWG  aSEVOTAAKAST KOl PETOMAXOTIKA  KOPKI- |

VOUOTO  HE XOPOKTNPEG WOHATOONG THPOLOLAlouy [

R e 7 = T

€LVOLKT T(pOYvVmON. Ewova 24: A&H X200: Metamaotiko KapKivopa pe

eHpaveis TAaKOSES xaparTipes.
KapKivopota e VELPOEVOOKPIVEIG XAPAKTIPES

Ta  KopKivOpata e  VELPOEVOOKPLVI]  Sla@OPOToinon MapoLoldl{oLV  HOPPOAOYIKA
XOPOKTNPLOTIKA HE TOLG VELPOEVOOKPIVEIG OYKOUG TOUL YXOTPEVIEPIKOD KOl TOU OVOTIVELGTIKOV
ovotpatog. OAol Ol VEOTAXOUOTIKOL OYKOl €K@PAOLV VELPOEVEOKPIVEIG SeiKTEG 08 HIKPO 1)
peyaAo Babuo. Ta pn €161kod TOMov Kapkvopata tov paotol (NST) (eikova 25) wg Kol KGmowx
eldkoL Tonov (BAevvwdeg tomov B) pmopel va ekppdoovv vevpoevdokpivr) Sixpopornoinon. Ta
VEOTAGOHOTO OUT& G@OPOLV AYOTEPO TOL 1% TV KOPKIVOPATWV TOUL HOGCTOL Kol oLVROmG
anmavtovioar oty 67 7" Sekaetia.  IotoAoyikd  Siokpivovion 3 StxpopeTikoi  vmoTLTIOL
0 VELPOEVSOKPIVIG OYKOG KOANG S100popomoinong, TO VELPOEVOOKPIVEG KAPKIVOUA XOUTATG
S10(QOPOTOINOTG/HIKPOKVLTTAPIKO  KOPKIVOHX Kot To SNBnTkd Kopkivopo Tou pHOOTOL e
vevpoevookpivn dtapopornoinon{WHO;2012}.

Ot vevpoevSoKpIVeEIG OYKOL KOATG S1a@OPOTIOiNoNG AMOTEAOVVTOL OO TIUKVEG KUTTOPIKEG
QWAEEG 1] SOKIBEG VEOTTAAOHATIK@OV KUTTAP®Y HE TIPLOPATIKT)/ TAXCHATOKLTAPOELST] HOpPOAoYiq,
MoV Slwpilovial amo AENT SlaPPAYHATIH aXyYEL0IVDSoUg cLVOETIKOV 10ToV. H 10T0A0YIKY €1IKOVA
€lval TAVOHOLOTUTT HE EKELVI TV KAPKIVOELO®V GTO YOOTPEVIEPIKO KL TO OVATIVEVOTIKO GUOTNHA.

Mrmnopel va GUVUTIAPYKEL EVEOTIOPIKO KAPKIVOHN HE TTAPOHOLN HOPPOAOYIKK XOPOKTIPLOTIKA.
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Ta  vevpoevdokpvi]  KapKivopoto
XapnAng Stxpopomoinong eivar advvato va
Eexwploovy  HOPQOAOYIK®OG Kol avo-
OOIOTOXNUIKOG Omd  To OpOAOY&  TOLG
HETHOTATIKG  KapKlvopoata. To  veomAa-
OHOTIK&  KOTTOpo  €lvol  PKp&  vTep-
XPOHOTIKA HE TIOAAEG TILPNVOKIVIOIEG KOl
dndnTkd mpdtvMo avamtvéng. Mmopel va |

OULVUTIAPXEL  EVOOTIOPIKO  KOPKIVOUO L€

TOPOHOI  HOPPOAOYIKK  XOPOKTNPLOTIKK

, . Ewdva 25: A&H X200: NST kapkivopa pe VEUPOEVSOKPIVEIG XUPAKTIPES.
KO(GCOC Kal EVSOGYYElaKO( EPBOXO( B: Exgpaon g ouvantopuoivig and Ta VEOMAAOUATIKA KUTTapA.

Yta pn €01Kol 10TOAOYIKOU TUTOL SNONTIKG KOPKIVOUOTH TOL HOOTOL HTopel v
napatnpnBel  vevpoevdokpivig Stapopomnoinon o€ mocootd 30%. e €161KoD TUTTIOL KAPKIVOUATX
napatnpeitol 0to KLTTapofpiBég (Tumov B) PBAevvmddeg kapkivopa Kol 010 oLPTayEG BnAmoeg
KapKivopa. AvoooioToxnpika ot xapnAdBadpotl vevpoevdokpiveig oykol ekgpalovv chromogranin
(50%), synaptophysin (16%), evo 1o NSE ek@pdleton am’ 6Aa ta XapnAng Sia@opornoinong
KapKivopata. Oppovikoi vmodoyeig ekepdloviar omd TNV MAEWOVOTNTA TV XopNAOBabpwv

vevpoevsokpvav oykov {WHO;2012}.

EXKplTiKO KapKivopa

Ta veomAdopoata autd avtiotolovv oe Ayotepo omd 0,15% TV KAPKIVOUAT®V TOU
pootov. Epeavidovion oe veapég nAikieg (péon nAkia 25 €tn). IMapovoidlovion wg vmoBnAaieg
neplypamteg, evkivnreg pa&leg mov pmopel va opold{ouvv pe WOASEVOHN OTEKOVIOTIKA. To
VEOMAQGHX ALTO OTIAVIOTEPX ATAVTIATOL € PHEYAADTEPEG NAKIEG, AAK KOl O AVTPEG,.

[otoloyka Tta veomAdopoata avtd ocuvvnBwg €xouvv amwdnuikd mpdtvmo avantuéng. To
VEOTAAOHOTIKA KOTTOPA OXNUOTICOUV aSEVIa, OUUTIOYELG TtEPlo)XEG, KUPEAISEG KOl HIKPOKVOTIKEG
Sopég. XToug auAOLG VTV TV SopaV cuvrfwg amaviatal Nwowvogiio PAS+ ékkpipa. Ta
VEOTAAGHATIKA KOTTHPO TTAPOLGIALOUY EAGKIOTO TTUPNVIKO TIAELOHOPPIOHO, OTIAVIEG HITMOELG Kl
Exouv aEBovo HIKPOKOKK®OEG 1 @uoaAdwdeg kuttapomAaopa. H ouvomapén evdomopikon
KOPKIVOHATOG E OHOLX I0TOAOYIKG XOPAKTNPLOTIKA EIVOL GUYVI.

AvVOOOIOTOXNHIKG TX VEOTTAAGHATIKG KOTTAPA €ival OPHOVOXPVNTIKA Kot Ogv eMEEIKVOOLV
evioyvon tov HER2. Exgppd&lovv EMA, S100, mammoglobin, eve dev €xel mapatnpnbet ékppoon
tov GCDFP15. To veonAaopa avutd oxetiCeton pe ETV6-NTRK3 yovibiakr ovvinén {Palazzo J}.

AmBNTIKO BNADSeg KapKivoua
Ta SNBNTIKG BNAGDS KOPKIVOHATA TOL HOOTOV €ival ENPETIKA OTIAVIX VEOTTAXOHOTX, Ol

SNONTIKEG PWAEEC TV OTOIWV AMOTEAOVVTAL OTIO VOXYYELHKO G&ova. AeSopévon OTL Ta KPLTHpLa
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TaSIVOUNONG OUTEOV TWV VEOMAXOUAT®V Ogv NTav oA kKaboplopéva oto mapeABov,  Oev

vniapyouvy emodnpoAoyka ototyeio {WHO;2012}.

KuyeMdiko kapkivopa

Ap1oTng MpOyvVewong KapKIiVopd, OHol0 HeE TO avtioTtolyo g mapatidag. Eivoal e&opetika
omavix veomAdopata pe Ayotepeg amod 20 mepmtwoelg avaptnpéveg otn Siebvr PiAoypaoeia.
AnoteAeitan and VEOMAAOUATIKA KOTTAPA HE S1AVYEG KUTTAPOTAQOHA HE TTAPOLOIN NWOIVOPIAGY
KOKKI®V TIov Opoldlouv pE autd Twv Kuttdpwv Paneth. Ta veomAaopatikd KOTTOpa oXNpHaTi{OLY
HIKPOOSEVIKODG  HIKPOKLOTIKOUG OYNHUOTIOHOVG T)/KOL CUUTIAYEIG QWAEEC. Aegv €xel avagepBOet
Bavatog omd TO VEOMAACHO Yl Kapio amd TI§ avo@ePOHEVEG TIEPIMTWOELS ot BiAoypagia

{WHO;2012}.

Adevoeld€¢ KUOTIKO KapKivopa
Adevoeldé¢  KuoTIKO  eival  éva  omavio I
Kapkivopa mov oamoteAel 10 0,1% OAwv TwV
KOPKIVOUAT®WV TOL pootol. Eilval  pop@oioyika B g
OJ010 HE TO OPMOVULHO TOL OTOUG GLEAOYOVOUG KOEVEG,.

[apovotddetar ouviBwg KAt Ty 6" pe 7" Sekaetia. e

IGTOAOYIKG TIPOKELTAL Y SIQAGIKO VEOTAAOUX HE |

embnAlokd kol puoemBOnAlokO  otolyeio.  To AR > !
Ewéva 26: A: A&H X200: AbevoelSé¢ KUOTIKO KapKivwpd.

B: Apaoiké mpétumo avoaoypaons amd 1o CD117 mov ekppddetan
HOVO oTa IpogavAla KUTTApA.

emBnAakd otoyeio oynpartifel nOpovg, ovumayeig
QWAgEG Ko 60kideg, OAa e Tapovoia avAwV Kat PevdoavAwy. Ot Prevdoavol iepiexovy PLE0EISEG
VAKO Kot mepifaAlovtanl amd 1o pvoemBnAlakd otoiyeio. H mepivevpikny djBnon eivar ouvyvo
eopnua. To adevoeldég KLOTIKO KAPKIVOHA TOU HOOTOD GTIAVIX XOPNYEL HETAOTAOT 08 AePPASEVEC,.

Avoooiotoynuika ot oykot avtoi eivar ER- ,PR- HER2-. TMapatnpeiton ék@paon tov
CD117 (ewova 26). Ta veomAdopata autd yapoaktnpidovral and ) yovidiakn ovvinén MYB-

NFIB. H npoyvwon eivon e§onpetikr| {Palazzo J}.

BAevvoemdepOEIOEG KAPKIVOHX

[TpoTomaBég KHpKivoHa TOL HOOTOD TTIOL OHOLA(EL IOTOAOYIKK HE TO AVTIOTOLX0 KAPKIVOHX
TOV OlEAOYOVeV Topwv. AvTtiotoxel oto 3% Tewv SNONTK®OV KOPKIVOUATOV TOU HOOTOU.
[otoAoyikda amoteAgitan amod KLOTIKOUG XOPOLG TANPOVHEVOLG aTtO  BAEVVI, eEmMOEPHOELSN KUTTHPX
Kot BAevvokOTTOpa Ta oToia eivot GAAOTE StaomapTa Kot GAAoTe oxnpati(ovy ewAeéc. H mpoyvaon
oxetiCeton pe to grade TOL €v AdYy® VEOMAKOUOTOG TO OTOi0 AapBdvel LT’ OGPV TEPIVELPIKT|
dmBnon, KuoTKO mepleXOpEVO v Tov 20%, VEKPAOELS, avamAaoia Kot aplfpd pHtacemy (ave

TV 4 ava MOIIT) {WHO;2012}.
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[ToAOpOpEO KapKivepX

NeomAQOPATIKOG OYKOG HE 1OTOAOYIKOVG XAPAKTIPEG OHOLIOVE HE TO TTOADHOPPO KUPKIVOU
xapnAov Pabpov kokonfewag twv oleAoyovev adevav. Eivar eEopetikd omavio veOmAaopa e
eEAAYI0TEG TIEPLYPAPEG TIEpIMTOOE®wY oTn O6iebvry PiAoypagia. To vedmAaopa mapovolalel
SNONTIKO TPOTUTIO AVAMTUENG HE STHIOLPYIX CLUTIAY®OV QPWAEDV, NOUAV Kol YPOHHOESOV
OXNUOTIOUAOV TIOL KQTOLEG QOPEG SNUIOVPYOLV OTOXOEWST) OXESIA, OHOIA{OVIA HE EKEIVA TOL
Aoflokol KapKvopatog. AVOooloTOXNHIKG Ta veormAaopata autd dev ekppdlovv ER, PR HER2.
Elvon opwg Betikd évavtt twv ypwoewv BCL2 CK5 ki CK7. H mpdyvwon avtov Ttwv

VEOTIAAOHATOV €IVl AYyVOOTN.

OYKOKULTTOPIKO KOPKIVOHX

Ta veomAaopata ovtd amotedovviar amd >70% amd KOTIAPA HE OYKOKUTTHPIKOUG
xapoaktnpeg. H péon nAkia ep@aviong Tou KapKIVOHATOg autoL givan T 66 €1, map’ 0Tt Bewpeiton
efopetika omdvio vedmhaopa. Ta oykokOTTapa €mi TG ovoiag eival SlIOyK@HEVA KOTTAPA OO
oLvoo®PeLOT]  ptoxovépiwv. O  Opog  OyKOKLTTOpPO  Xpnolpomoleitat 6ty >60%  TOL
KUTTAPOTAGOHOTOG KOToAapBdvetar amd  pitoxovopla. Toa veomAdopota outd moapovoldlovv
OLUTIOYEG TIPOTLTIO AVATITUENG HE OMEBNTIKA veEOTMAACHATIKA Opla. Ol VEOMANCGHOTIKOL TTUPTVEG
TOWKIAAOLY OO PHOVATOVOL GE EVTOVA TTAEIOHOPPIKOL |IE ELPAVT] TTVPTVIAL.

Avoooiotoynuikd To veomAaopata autd ekepdlovv ouvvnBwg ER,PR eve omavidtepa
noapatnpeitatl kot evioyvon tov HER2. H cuvoAikn] mpdyvawon aut®v T®V VEOTMAAOHAT®V givan

opota pe Too NST KapKIvopaTo

Kapkivopa mAovolo oe Aimidix

Kapkivopa tov HaoTol pe Tapousio eVEOKLTTHPOTAXCUATIKOV AUTSiewv o€ mTocoaTto >90%
TOV VEOTMAGCHATIKOV KUTTApwV. To vedMAXOPQ avtioTolyel 010 *1% TV KOAPKIVOUATWV TOU
pHootol. Ta veomAaopotikd Kottapa eniong ekgpalouv EMA, CEA ko a-Lactoalbumin eivon
®WOTOCO0 APVNTIKA GTOLG OPHOVIKOVG LTIOSoXELG, eva dev €xel avapepBel PBifAloypagika evioyvon
tov HER2. H mpdyvwon eival ntwyn kaBotl oe peydAo MOC0OOTO TV aoBevav vmdpyel nén

petdotaon Katd ) Sidyvwon.

AlLYOKULTTOPIKO / YAUKOYOVOEKKPLTIKO

Ta veOMAGOHATH XLTA AVTIOTOLKOVV 0T0 1% TwV
SMNONTIKOV KAPKIVOUAT®OV TOL HooToL. AmoteAovvial
amod  VEOMAXOHOTIKA  KOTTOPK TOL  (QEPOLV  OTO
KUTTOPOTTAQOUA TOUG KOKKiX YAUKOYOVOU Ta Omoix

avadelkvLoVTaL HE TIG 10TOXNHIKEG Xpwoelg PAS/PAS-D

(kokkia Betikd oty PAS, evaioBnta oto €v(upo

B:Kvuttapomaopatikd kokkia (PASX400), I':Evaiofnoia oto
évuuo Saardon (PAS-D X400).
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Sdaotdon - ewova 27). Ta veomAGopata autd ouvhBwg mapovoldlovy i510V¢ APYITEKTOVIKOUG
XOapoKTAPeG pe avtolg Twv NST KapKIVOPATOV Kol €gouv Tnv 18 mpoyvwon He auTtovg
{WHO;2012}.

Ex opnypatoyévev nopwv

E&opetik& omavio KAPKIVOHA, TIAVOHOL0 HE TO OHAOVLHO TOL 0To 8éppa. To veomAaopa
napovotdlel pwAieadn {WHO;2012}6oun; Kot omoTeAEiTol amd OXETIKA QOPLHO KEVOTOT®ON
OHNYHOTOKVTTOPX OVOHEULYHEVA HE HIKPOTEPA NWOIVOPIAX KOTTApA X®Pig KevoToma. Ot HITOOELG
eivar apboveg evw pmopel va avevpeBolv kot mMAakmOn popidia. Ta veEOMAOHOTIKA KOTTOPX
ekppalouv ER, PR, AR kot omaviotepa HER2. Agv uvnmapyouvv apKeTEG MANPOQOpPieg yoo v

TPOYVAOOT] AUTOV TRV OYKGV.

Evkayopévo OnAwdeg kapkivopa

Avtobd Ttov TOmov ot PBAaBeg
TAPOLOIALOVTOL OLVNBWE WG HOVIPELS,
OTPOYYUAEG Kol Bewpoldviol  ®g
evdomopikd kapkwvepata (DCIS). Ta
veomAdopata ot mepBdAiovial ano
wodn Koy kKol Yapoktnpilovion amo
VEOTANOHOTIKA  emBnAlokd  KOTTOpPQ,
XapnAoL f/kot pécov mupnvikov grade,
IOV  EMKOAUTITOLV  AEMTOVC  VWOEC

ayyelokovg  Géoveg  oyxnuatioviag

9]’]7\8@ Ymv T[>\€10V(,)TT]TO( TV Ewéva 28: A&H X100. Evkayowpévo Oniddes kapkivopa. A: odng kdua
, , , B: Mikooduifnon.
TMEPUTTAOCEM®Y  OUTA TA  VEOTTAGOHATO
otepovvtal puoemBnAiov 1000 oTig ONAEC 000 Kal KOTA TNV TIEPLOPEPEIX TOUG, YEYOVOG TIOL
TIPOKOAEL S1QOPOSIAYVOOTIKA SIAHHATA Yo TO €4V KOl O€ TOLEG MIEPUTTMOTELG LTTAPXEL SNONTIKN
OULVIOTAOOX OTO VEOTANOHK (e1KOVX 28).
O II.O.Y. mpoteivel 0Tl oUT& TA VEOMAGOHOTA OTNV TEPIMTIOON omovoiag Kabaprg

o BnTkNG avamtuéng va otadlonolovvo Kot va avtipetwmntifoviot wg Tis {WHO;2012}.

Zupmnayég fNAndeg KapKivopa

Evag dAAog tOmog BnA®SOLG KAPKIVOHOTOG, XOPOKTNPLOHEVOG OO OHOEISEG TIPOTUTIO
avantoéng. Ot 6{ot amoteAolVIOL QMO  VEOMANOUOTIKA KOTTOPK TA OMOio  EMKOAVIITOLY
Suadlakpitovg voayyeloakovg G&oveg Sivoviag v evivnwon (6lwg o€ yapnAn peyéBuvon)

ovpmayoug BAGBNG (ewova 29).
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Avoooiotoynuiké Tta  VEOTAG-
opota auta givon oppovoBetika, HER2-
Kol eKQPALoLY VELPOEVEOKPIVEIG SEIKTEG
o€ €va mooootd ~50%. Ta ev Aoyw
VEOTAAOHOTH TIAPOTL EVIACCOVTAL OTNV
Kotnyopia TV eVOOTIOPIKGOV
KOPKIVOUAT®V PTopel va €ouv  Kal
dmbnTukn  ouvvictwoa.  Onwg o
eVKOPPEVA ONA®ST KapKIVOHOTH €101
KXl outd  pmopel v oTepoLVTL
TIEPLPEPIK®Y  pLoemONAiwv  dnpiovp-

YOVTOG S1OyVOOTIKA TIPOPANHATR OTnV

i TR s
Ewova 29: A&H X100.
Slapoppwon.

i

Zounayés OnAadddes kapkivoua. Epgavic oloeldig

Ta&IVvOUNOT| TOUG (KO TNV AVTIHETOIOT TOVG) WG SNONTIKA 1] EVOOTIOPIKA KAPKIVOHKTO.
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Oppovikoi Seikteg
H éxoppaon owotpoyovikwv  (ER) ko o k%'-p:. =

npoyeotepovikav  (PR)  vmoboxéwv  eivor ot ,

X
, . ® oy 4
, o MR NN R
OMHaVTIKOTEPOL TIPOPAETTTIKOL SEIKTEG PUPHAKOAOYIKT|G b Pl S S U X Ve
Vg s WL e
anokplong oe oppovoBeparneia. H avdAvon g yivetat : "‘{f’-; {-.- ‘ﬁﬁ}ég‘f"t\, \
3 o 's u'-‘h B
. . ’ ’ T AR )
OVOOOIOTOXNHIKOG  O€  OTMOTIXPUPIVOHEVEG — TOHEG T Sy = .\,,»‘,,.%B {
¥ , S R Y el
VEOTAAGHATIKOU OYKOL KOl TIPETEL VA TIPOYHATOTIOLELTON § : LA

% - )
oge OA TX SMONTIKA KOPKIVOUATH TOL HOOTOU : R 'k:}!‘t” .‘,,:'Eg;,},; -ﬁ“;é ,'..&_.a ‘k;‘:: '
oLpewva pe Tig odnyieg twv College of American = e‘_."f ",.) Q’%
Pathologists (CAP), American Society of Clinical
Oncology (ASCO), xou Royal College of Pathologists (RCP). EAeyx0g €K@pOOTG O1GTPOYOVIKQOV
LVTTOSOXEWV TIPEMEL VA TIPAYHATOTOLEITHL KOt 0T €v80TopIK& (in-situ) KapKIvOpOTa. LOHQOVA [E
TG 08nyieg Twv ASCO/CAP o1 10ToAoyikeg ekBeaelg opeilovv va mepAapdvouy T000 T0 TOGOCTO
000 KoL TNV éVTaoT TG TUPTVIKIG XPOOTG HUT®V 0T VEOTAXCHATIKA KOTTApA. YTIAPXOLV OPKETEG
ovuvBeteg a&loloylotikeg péBodorl vmd ) popen score (Allred, Quick score, H-Score — mivakag 8).
Qg oppovobetikoi Bewpovvtal o1 OyKol OTI0L TOLAGKIOTOV 0TO 1% TV VEOTMAAGHATIKOV KUTTAP®OV
TIOPOTNPELTAL TTVPNVIKT| EKPPAOT] OLGTPOYOVIKQV T TIPOYECTEPOVIKQOV LTTOSoXEWV (ekova 30). Kata
TG TEPUTTOOELS TOL Ogv eKEpAlovTal LMOSOXEIG OKOMIPOG €ival O TIOOTIKOG €AEYXOG TG
OVOOOIOTOXNHIKNG XPWOTG HE ECOMTEPIKO BeTIKO HAPTLPA, OMMG TK QUOIOAOYIKG emBNAlaK&
KOTTOpa HaQiKoL adéva, TIpog amo@uynv evog Peudovg apvntikoL anoteAéopatog {Palazzo J.}.

[Mpdopateg avadpopIkeg HeAETEG eyeipovv op@EBoAieg yix v TaélvOpnon Kol N
S1XEIPLOT) KAPKIVOHATOV TOV HOOTOU HE XAUNAG eMMeda EKQOPAOTG 010TPOYOVIK®V LTTIOS0XEWV (1-
10%) a@ol péoa amd aUTEG AVOSEIKVOETAL OTL Ol OLYKEKPIUEVOL OYKOL GUUTIEPLPEPOVTAL KAIVIKA
TIEPLOGOTEPO DG OPHOVOUPVITIKA VEOTAGOHATA TIXPX G OPHOVODETIKA 0€ OXEOT HE TOUG EVToVX
ER/PR 06ykoug kot amokpivovton eAayiota oty oppovoBeponeia. EmmnpooBeta, kotd to poplokd
EAEYXO0, HOVO €vVa HIKPO TIOGOOTO OUTAOV TWV VEOTAAOUAT®V eKQPalel «mpooadAovg» (luminal)
xapoktnpeg{Schnitt and Collins}.

Yndpyovv evieiéelg mwg N amoOKPLoT OTNV KVTIOIOTPOYOVIKT| Bepameia elvan eviovotepn oe
OYKOUG TIOL €KQPALOLV OHEOTEPOVLG TOLG OPHOVIKOUG LTOdOoXElG o avtiBeon pHe auToLg TOUL
EKQPACOLY HOVO O10TPOYOVR: MOTOCO QUTO €ival SIAPIAOVIKOVEVO.

Ytolyela and avadpopiKeg HEAETEG E1GT)YOVVTAL TN XPTOT T®V TIPOYEGTEPOVIKAOV VTTOSOXEWV
(PR) ®g mpoyvwotukd Oeiktn pn  OXETI(OHEVO HE TNV  AMOKPLOT OTN  QOPHOKOAOYIKN
oppovoBepareia, dedopevov 61 aoBeveig pe ER+/PR+ kapkivopata €gouv KaAlTepn TpOyvwon

ano ekeivoug pe ER+/PR-, ave&aptitwg oppovobepamneiag{ Dowsett et al}.
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Allred 0%=0 0=ywpig % score (0-5) + faBpog  0-8 {Harvey et al}
1=<1% 1=a0Bevng €évtaong
2=1-10% 2=pETPIX
3=11-33% 3=évtovn
4=34-66%
5=67-100%

Quick 0=0 0=ywpig % score (0-6) X faBuog  0-18  {Detre et al}
1=1%-4% 1=a0Bevng €évrtaong

2=5%-19% 2=pETPIX
3=20%-39% 3=¢évtovn
4=40%-59%

5=60%-79%

6=80%-100%

H-Score % xuttdpwv oe  0=xwpig (Babpog % moooaton 0-300 {Hammond et al}
KaBe katnyopia 1=acBeviig kuttdpwV pe éviaon 1 X 1)
€VIaong 2=pétpix  + (BaBpog % mooooton

3=évtovn]  KLTTAP®V e éviaon 2 X 2)
+ (BaBpog % moocooton
KLTTOPWV pe éviaon 3 X 3)

Mivakag 8. A&iodoyiatikég pédodor oppovikv vmodoxéwv. Tpomomoinon kat avatdnwon and {Palazzo J}.

Katd 1 omdvia mepintwon evdég ER-/PR+ veomAdopoatog (<1% twv Sinbnukov
KOPKIVOUAT®V TOL HOOTOV) TIPEMEL v emavaAn@Bel o avoooiotoxnpikog €Aeyxog yiao ER mpog
amo@uynv  Pevdo0g apvnTIKOL OMOTEAECHNTOG, KaBOTL T €KQPAOT] TV TPOYECTEPOVIKMV
vrnodoyémv eivon oBevapd eapTMpEVN HE TNV TIAPOLOIA AEITOLVPYIK®V OLOTPOYOVIKOV VTTOSOXEWV

{Palazzo J}.

Evioyvon HER2

H mapovoia evioyvong g HERBPAVIKNG TIPWTEIVIG
HER2 amoteAel mpoyvwoTiKO TApAyovIa oVeEAPTNTO TNG
TIPOVOING HETAOTATIKIG VOOOU OF AEHQAOEVEG, H10t KO
OXETICETOL {E TNV OMOKPLOT] O€ CLYKEKPLUEVA Bepamevtiki ¢
oxnuoata. Eilvay, Aowdv, efopetikd  onpaviikd  va ol OO R &% # '
aflohoynBei n katdotaon twv vmodoxéwv HER2 oto - 4 ' -
SMONTKO Kapkivo TOL pHAOTOD, Yyl V& Slax®pPloTovV Ol E L %
aoBeveig mov Ba €xouv OEEAOG amd otoyevpévn Oepameion Ewdva 31 HER2+ Score 3. Eppaviig ovvexdpevn xat

éviovn pepfpavikii xpwon.

yia HER2 pe avtioopota onwg ta Trastuzumab, Lapatinib ko Pertuzamab. H a&loAoynon

vnEpEKQEpaoG ¢ pateiviig HER2 yivetal pe avoooiotoynpeia 1 in situ uppiSlopo kat mpemel va
TIpAyHOTOTOELTO 08 OAX T SNONTIKA KAPKIVOUATH TOL HOOTOV OOHQ®VA HE TG odnyieg St.
Gallen n teAevtaia tpononoinomn tov onoiov Rrav to 2015.

Ymv moapovoa kotdotaon ta maboAoyoavatopikd epyaotipla aglohoyovv 1o HER2

TIPAYHLATOTIOLOVTOG TIPAOTA AVOTOIGTOXNHIKO €AeyX0 Kot tpoywpovv o¢ insitu vBpidiopd (ISH) otig

— 43—




'ENIKO MEPOZX

apeionpeg meputtoelg. Ymdapyouvv tpelg peéBodor ISH: o @Bopidwv (F.I.S.H. - ekéva 33) o
xpwpoyovikog (C.I.S.H.) ko o petadoypagikog pe apyvpo (S.I.S.H.). EmnpdooBeta oe avta ta
TeoT pnopoet va xpnotpononBel évag (HER2 gene) 1) neprocotepot (HER2 gene kot kKevipopepo

17) aviyveutég (probes).

A&loAdynon pe Avoooiotoynpeia

H a&ohoynon tov HER2 éxel tponomnownfel moAAdkig ta teAevtaia xpovia. Ot teAevtaieg
aAhayég opilouv évav kapkivo g HER2 Betiko (Score 3+) 0tav Katd Tov avoooioTOXNHIKO EAeYX0
ToLAGY10TO 10% amd T SINONTIKE veOMAXTPATIKG KOTTAPK EKQPALOLV TTAT|PT] GUVEXOHEVT €VIOVN

HepBpavikn xpawon (eova 31).

y ) Y
Score=0/1+ Score=2+ Score=3+
wpig ypoon 1N ateAng acbevrig >10% mAnpng acBevrc/péTpia
HepBpavikn xpaon oto HEpPpavi) xpaon
<10% (0+) 1 acBevr|g atehng 1 <10% mAT|p1g EvTovn >10% mAnpng éviovn
HepBpavikn yphon oe = 10% pepPpavikn xpoon pepPpavikn xpoon
AnoTEAeCPa=ApVITIKO Anotédeopa=0praKod AnotéAecpa=0sTIKO
y Y L
Avahioyia HER2/CEP17<2 fAvu)\oyia HER2/CEP17<2 pe h Avahoyia HER2/CEP17=2
kon HER2 onfjpata <4 ava 4-6 onjpata HER2 ava kottapo 1 = 6 anpota / KOTTapo
KOTTOpO 1 avahoyia 1,8-1,99
ATOTEAEGC A=A pPVI|TIKO \ AmotéAecpa=Oploakd AmoTtéAeopa=OeTIKO
(- * 2 P )
Métpnon o€ Mapanave KOTtapa
1| EMavéleyyog oe Ao
L block mapagivng y

Euc6va 32: AGoAdynon eviaxvons HER2 e Avocoiatoynyeia at ufptSiojd.

Apoionpa wg mpog 1o HER2 Bewpoivtal Ta KapKivopata ov ek@pdlovv aobevr), mAnpn,
ouvexn HepPpavikn xpoon oe meplocotepa Tov 10% TV VEOTAACHATIKOV KLUTTAP®V 1| €viovn,
mANpN  pepPpavikny xpwon oe Ayotepo tov 10% Twv veomAaopatikav kuttapov HER2
ap@ionpo/oplakd (Score 2+).

Apvntikot pog v vnepékppaotn tov HER2 Bewpovvtan ot 6ykot pe kaBdAov 1| pe aaBevr|
nANpn pepPpavikn xpwon oe Atyotepo amod 1o 10% twv kuttdpwv (Score 0) 1 ateAr] pepppavikn
XpWomn o€ meplocotepo Tov 10% Tev veomAaopatikav kKuttdpwy (Score 1+) {Rakha E.A. et al.}

(ewbva 32).
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A&loAdynon pe insitu vBpidiopo (ISH)

Onwg avaeépbnke moapamave 1 ovvndng mpoktikny €ivar N afloroynon pe ISH twv
OHOIONHWV AMOTEAEOHATOV TOUL OVOCOICTOXNHIKOL eAeyyov. Q¢ Betikog (HER2 amplified)
a&loAoyeital €vag VEOMAXOPOTIKOG Oykog ta Sinfntikd kdTTapa Tov omoiov mapovoidlovy > 6
onpata / KOTTapo (OTIG TIEPUTTMOELG IOV Xprjoldomnoleitan 1 probe) 11 Adyo > 2 petadd onpdtwv
HER2 yowidiov kot kevipopepwv 17). Ymdapyouv [éfota Kol mepMTOOEl mov 0 Adyog
HER2/CEP17 (xevipopepo 17) kvpaivetor petadd 1,8 kot 1,99 1 ta veOmAQOHATIKA KOTTOPX
Tapovolalovy 4-6 oNpaTH V& KOTTHPO.

Avutég o1 mepimtwoelg Bewpoldviol apEionpeg
Kot w¢ mpo¢ ISH ko ouvviotdrtar 1 emavaAnym g
g€etaong oe GAAn topn 1M enavadloAoynon e
peyoAUtepo  oaplBpo  kuttdpwyv. TEAOG, OPVNTIKEG
Bewpolvial Ol TEPUTTOOEI OV O AOYOG ONUATOV
HER2/CEP17 elvan piKpOTEPOG TOL 2 KOl T

VEOTIAACHOTIKA KOTTapA TTPOLCLAlouy Atyotepa amo 4

onpata HER2 avd xottapo (ewdva 32){Rahka et al

2015 Ewova 33: YBpidioudg pe avodopBopiopd. Tlpaovo ta probes
} . TOU KEVIPOUEPOU, KOKKIVO Ta probes tov HER2.

Ki67

O xvuttapikdg Seiktng MOAAATAXCIXOHOV OmoTeAel €vav omd TOUG OTNHAVIIKOTEPOULG
TIPOYVOOTIKOVG TIAPAYOVTEG OTOV KOPKIVO TOL HooToL. O HITOTIKOG SEIKTNG TOAAATAAGCIOGHOV,
TMapOTL TIpaypaTonoleitoar oto mAaiolo g Poabponoinong kata Nottingham, amontei 10 HPF
SNBNTIKOV KAPKIVOHATOG Kol ennpedletal amo ) PeTaBAnToTNTH peTadd mapatnpntwv. To Ki67
elval €vag avoooioTOXNHIKOG SelKTNG oL EKQPALETAL O€ OAEG TIG PAGELS TOL KUTTAPIKOD KOKAOL
nmAnv ¢ GO Kot yU aqutov 1o A0Yo €8¢ Kot TOAAG Xpovia Bewpeitanl wg éva a§loAoyo, eVAAAXKTIKO,
gpyaAeio ywa v a&loAdynon tou Seiktn TOAAAMANCINGHOD TOV KOPKIVOHAT®OV TOL HACTOUD (E1KOVX
34).

Exel anodexdel 61t to Ki67 ovoyetiCeton pe = © ¢
M HUITOTIKY §paoTnplotnTa Kot v 0An ékBaon g ! : ‘
VEOTAACHOTIKIIG VOOOUL TOL HOOTOV, Kuplwg o€ )
010TpoyovoBeTikovg  Oykovg. EKT0G Opwg omo |
TIPOYVOOTIKOG SEIKTNG VOGO XPrOHOTOLEITAN KO Y1
v mpOPAeYm G avtamokplong ot Bepameia. Ta |, : _?;; 2 £
v aKpifela vapyovv PEAETEG IOV oxeTi{ouy LYUMAG | ‘. Cy s, ;

Ki67 pe €fopetikn] OMOKPION OTN VEOETKOUPIKY | G s v .0 = e

Ewova 34: A&ioAdynon Ki67, w¢ BeTikn mpoopetpdtat n mupnvikn

(neoadjuvant) Bepameia. Tuxov aoLHE®VIEG YA TNV Joison (X400),

TMPOYVWOTIKN a&la Ttouv 8elktn outod o@eidoviol Oyt HOVO OTO €0POC TG TOIKIAING TGV
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OepaMELTIKOV  OYNUATOV OAAG KOl OTNV  TIOPOLOIN  SIPOPETIKOV TPOT®WV  HETPNONG KOl
a&loAdYNONG TV KUTTAPW@V TIOL EKPPACETAL 0 SeIKTNG auTOG. LuyKeKpipéva, dev €xel kabBoplotel
aKPIBMOG TO KATA KON oLVaiveoT] SlaXWPLOTIKO Oplo HETa&D ¥apnAol kot vyPnAod mMooooTov
KUTTOPIKOU SeEIKT MOAANTAXGIAOHOD GTOV KXPKIVO TOL HOOTOV, TO OTOI0 TNV Tapodoa OTIYUT -
OVHPMOVA HE TIG TEAELTAIEG TTPOTAOELG TV 0dNYlV Tov St. Gallen- xvpaiveton avdpeoa oto 14 Kot
oto 20%. H amovoia consensus o@eidetol oty OMAPEN SIXQOPETIKAOV TPOTIOV KATAHLETPTONG KAl
a&loAdynong TV BETIKOV KUTTAP®V Kol TN Stx@ovia PHeTad EPELVNTAOV OTO EQV T KATAHETPNON
QLTI TIPEMEL VA YIVEL KATK TIG TIO EVEPYA HITOTIKEG TEPLOXEG ToL Oykou (hotspot scoring) 1| o€
S1apopeg Tuyaieg TIEPLOYXEG SIVOVTOG HIA YEVIKT] EIKOVA TNG HITOTIKNAG SpAcTNPIOTNTAG TOU OYKOL

(overall scoring).

Mopuakr) talvopnon

Eivor gavepd A€oV OTL 0 KAPKIVOG TOU PHOOTOV, OTIWG AAADOTE Kl GAAOL KAPKIvol 08 GAAX
opyava, Ogv QmMOTEAEl PO OCULYKEKPIHEVI] VEOMAAOHATIKN] OVIOTNTO: OUTA T VEOTMAACHOTO
TOWKIAAOLY OX1 HOVO KATK TNV I0TOAOYIKI] TOVG EIKOVA, TNV EKQPACT] TV OPHOVIKOV VTTOSOXEWV Kol
mv evioyvon tov HER2, oAA& kon oe poplakd/yevetiko emimedo. H yovidiokn avaAvon twv
KOPKIVOHATOV TOL HooTtob koaBopilel téooepig eyyeveig S1oakpltolg LMOTUTOLG: TPOCOHLAIX A
(Luminal A), npooavAia B (Luminal B), evioyupévov HER?2 kot Baowkot tomov (Basal-Like). OAot
avtol peE OSlQOPETIKA YOVISIOKA TIPOQIA, €&€MEN, petaoTonika potifa ko evooBnoia oe
OVLYKEKPLEVEG Bepameieg. QoTO00 dedopEVOL OTL TO KOGTOG TIPAYHATOTOINGTG TTPOPIA YOVISIOKTG
EKQPOOTG elvan aKOPA apKETE LYMAO Yyl TN S16800T) TOL WG €EETAOT POLTIVAG, 0 KXBOPLOPOG TOL

HOPLOKOU LTIOTUTIOL YIVETOL HE TN Xpromn avocoiotoxnueiag Paollopevn oty ékppaon twv ER,

PR, HER2 ko Ki67 oOp@ava pie To consensus tov St. Gallen (mivakag 9).

[MpooavAax B (Lum B) ER(+), PR(- ] oplaka -), Ki67 (xapnAo)*HER2(-)
N ER(+), PR(+), Ki67(vynAo)*

Baowoo tonov (Basal-Like/TNBC) ER(-), PR(-), HER2(-)

IMivaxag 9: Mopiaxn ta&vépnon.

Ta mpooavAa A (Luminal A) kapKivopota eK@palouy €VIova TOUG OPHOVIKOVUG LTTOSOXEIG
Kol apovoldlovy YapnAo kuttapikd Seiktn moAAamAaciacpov. Eivol veomAdopota pe xapnAd
mupnviko Babpo kakonBelag (nuclear grade), amokpivovtal dplota otnv oppovoBeparneio aAA& Oxt
OTNV KAQOKN xnHeobeparmeio Kol €xo0uv e§0PETIKT TPOYVMOT).

Ta mpooavAix B (Luminal B) kapkivopata ek@pdlovv Aty0TEPO TOLG OPHOVIKOUG OEIKTEG
(kuplwg TV TIPOyeaTEPOVN) KOl MAPOLOIALOLVY WG €Ml TO TAEIOTOV LYNAGTEPO KLTTAPIKO SeikTn

noAAamAaciaopov. Eival veomAdopata,ouvifmg vymAotepov mupnvikoL Babpot kakornBelag (and
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O TIPOAVOPEPBEVTN), OMOKPIVOVTAL, KOTH YEVIKO Kovova, oOTnV KAAOIKN ynpeodepameia kot

onaviotepa otnv oppovoBepaneia. [Tapovoialovy e Suopeveatepn npoyvwon and ta Luminal A.

Ta HER2 evioyupéva kapkivopata mapovotdlouy vriepekgpaotn tov HER2 xaopig (HER2+)

N HE 0LVOSO €KPPUOT TV OpHOVIK®Y LTodoyxéwv (Luminal B HER2+). Eivon veomAdopata pe

vPnAGd mopnvikd Babud koakonBewag kot avénpévn PTOTK Spactnpdtnta. Ilptv omd

otoxevpevn avii-HER2 Bepameia eiyav e§onpetikd emBeTikn) oLPMEPLOOPA HE XAUNAO TIPOCGSOKIHO

emPioong QoT000 TMAEOV 0T ONUEPVI] TPOKTIKN Ko pe Tt xpnon avti-HER2 Bepameiag ot

aoBeveig pe autd Ta VEOTMAGOHATH TAPOLOIALOLY CAPDS KAADTEPT] TIPOYVXOT).

Ta  PBaowod TOmov  (Basal-Like)
KOpKIVOHaTA, Tov Bempeitar OTL TpoEPYOvVINL
and Tt puosmOnAloka  KOTTOpa,  Elval
(ovvnBwg) KapKIVOUATK HE LYNAG TUPNVIKO
Babpo kakonBelag Kot TOAAEG TTLPTVOKIVNGiEC.
Ta veomAaopata autd TAPoOLOIA{OLY TPUTAX
apvnTmiko  avocopovoturio  (Triple-negative
Breast  Carcinomas/TNBC), amokpivovtot
SduokKoAa oty emkovpikn (adjuvant) Bepameia
Kol ep@aviouv Tt peyaAvtepn Ovnowpotnta,
®WOTO0O0 KATOWN €€ LTV OTIWE TO ASEVOELHEC
KUOTIKO KO TO PVEAOEISEG T POLOIALOVY, OTIWE

éxel NéN avaeepbei, evvoikn TPOyvwOT).

1.0 1 Lum A (12/204)
Lum B (43/258)

B 0.8 TN (14/48)
[\
2
c
S5 061 o,
- HER2+ (10/24)
>
2 04-
Ne)
=
o

0.2 4 Molecular subtypes

P<0.001
0.0 4
0 50 100 150 200

Months after diagnosis

Ewodva 35: Xuvoiki) emfiwon avd popiakd tono. Avatvniwon and {Geril
Knutsvik et al}.
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OEPAIIEIA

H emioyr g KATdAANANG BepamevTikng aywyng e&aptdtal and 1o oTadlo Mg vOoou, TV
EKQPOOT] CUYKEKPLHEVAV BLOSEIKTAV, TNV KAIHAKTAPLO Katdotaon (eppnvomnavon) ko fefaing
BeéAnon ¢ acBevolg. Awagopetikn] avripetomion Ba AdBel éva in situ vedmAaopa amod Eéva
npoywpnpévou otadiov. H Bepamneia ouviotatal oTny QVIIHETAOMON TG VEOTTAAGHATIKIG ECTIOG,
TOV TUXQOV SONPEVEOY ASpQadEVEV Kol TV QMOPOKPLOUEVAOV HETaoTAoswy. H aviipetomon
YIVETOL pE XEPOLPYIKG pECQ, oppovobepameia, aktivoBepareia, ynuelofepamneia Kol OTOXEVHEVEG
Bepameieg.

EvS0Topika KapKIvOPATA

H mAelovotnta v pn Sndntuikov (in situ) KOPKIVOUATOV aVTIHETOTI(ETAL GLUVTNPNTIKA pE
OYKEKTOMN O€ KaBap& eyXEPNTIKA OPLX 1| e TNV KAT™ €MAOYN TOL 0oBeV OMAT HOXOTEKTOWT). XNV
nepintwon mov dev avevpebel 10TOAOYIKA SINBNTIKY €0TIO OTO EYXEIPNTIKO TAPACKEVACHA TNG
OUVTNPINTIKNG OYKEKTOHNG XOPMYEITal ovTIoloTPOyoviKT] Beparmeia, €@Ocov 1o VEOMAXOHX gival
OPHOVOEEAPTOHEVO (TA TEPLOCOTEPO €IVAL) KOl LITOKAAGHOTOTOWNHEVT oKTivoBepaneia. Xy
MePIMTwOon mov ta Opla €ival BETIKA CLOTAVETOL CUHTANPWHOTIKY EKTOUN. XTNV TEPIMT®ON
HOOTEKTOUNG KOl O€ OPHOVOESAPTOHEVO VEOTAAOHO XOPNYEITOL TIPOANTTIKK OVTIOIGTPOYOVIK)

Bepaneia.
AmOnuka kapkivopata otadiov I ko IT

Ye voooug otadiov I kot II n avtipetomon mov emkpatel eival o1 cLVTNPNTIKOL TUTIOL
XEWPOLPYIKEG eTEPPAOELG (OYKEKTOHEG) KATA TIG OTOIEG QPOIPEITAl PHOVO TO TUNHO TOL HAQKOV
TMAPeYXOHOTOG TIOL TEPIAGPBAvel Tov Oyko, mepiaAAdpevo omd vy opla. AvaAoyo HE TO
anotéAeopa NG ProYiag tov Aepgadéva @povpov, N omoia pmopel va €xel mpaypotonownOet
TIPOEYXEPNTIKA 1 LMO TO KoBeotwg taxeiog Proviag, kpivetar edv Ba yivel Aep@adevikog
KaBaplopog g paoyalaiag xopag. BéBowa dtav ot mpoeyyxelpnuikeg e&etaoelg (vmépnyog, FNA,
KAWVIK €€€Taom) avadelkviouy AeHQaSEVIK EMEKTAOT] TNG VOOOUL T XQUIPEST] TV HOoXOAiwV
Aepoadévev eival LTOXPEDTIKT. EKTO¢ omd Tig ouvinpnukod TOmov enepfaoelg pmopel va
npaypatononfoldv Kot Mo SpaoTIKOD TUTIOL OMMG 1| TPOTOTOUHEV PLOKN HooTekTopn (OAKN
a@aipeon HOOTOL Kot 0LUVOSOG AEHPASEVIKOG KaBaplopOg), 1| LITOSOPIX HUOTEKTOUT HE Slatrpnon
ONANG (pe N xwpic Aeppadeviko KabBaplopo avaioya pe T AEHQASEVIKT| EMEKTAOT TG VOOOL) Kol
amAN| HOOTEKTOUT (Xwpig Aep@adevikd kabapiopd otav 1 vooog eivar NO). Ot evdei&elg y
TIPOYHOTOTOINGT] GUVINPNTIKNG OYKEKTOHNG €ival: To péEyeBog OYKOL HIKPOTEPO TwV 4 €K. N
amoLsin TOAVECTIOKNG VOOOL, T SLVHTOTNTA €EKTOPNG O ULYlElG 10ToLG. Ot evdeiéelg y
TIPAYHOTOTOINON HOOTEKTOUNG €ivol To peydAo péyeBog touv Oykou (>4 €K.), 1| TTOAVECTIOKN
TAPOLOIX TOL VEOMAAOUATOG, T ASLUVOHIX EKTOUNG OE ULYIEIG 10TOVG, T avTéVOEIEn XOopnynong

aktwvoBepaneiag, n vmapén yevvnukod vrofabpov mMov avéavel v MBavOTNTA €KSNA®ONG
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Kapkivou tov pootol (petaArdéelg BRACA) kot Otav TpOKUMTEL TIWXO0 K1oBNTIKO OMOTEAETHX
amo TNV oykektopr. BePaiwg tov mpdTo AdYO, TOOO OTN PHOOTEKTOHUN OGO KOl GTI GUVINPNTIKN
QVTILETMTIOT TOL HHOTOV Tov €xel 0 aoBevig. H aktivoBepaneia epappoleton ota otadia I ko 11
[L€ OKOTIO TNV OMOCTEIPMOT] TOL HHOTOV OO VITOAEUTOHEVH VEOTTAACHATIKK OTOLYElQ Ko T peiwan
¢ TMBavVATNTAG TOMKIG LITOTPOTG. XOPNYEITAL TAVTOTE PETH OO OYKEKTOUT|, HOHOTEKTOUT] OYKGOV

EVPLOKOPEV@V KOVTA 0TO BpaKIKO Tolympa 1 tapouoia evpeiag Aep@adeviknig ovppetoxng (N>2).

ZOVIT|pT K]
EKTOI] QKT

Zovinpnuki

EKTOMI] 1N EQIKTI]

@Aeypovadeg
KapKivopa

N/

Zovonpriouai
EKTOHI]

Emkovpikn| (adjuvant) oppovoBepamneia xopnyeiton oe aoBeveig pe BeTikovG 010TPOYOVIKOVG

Amdonomnpévog aAyopiBuog Beparmeiag mov avadelkvieL ToUG SIaQPOPETIKOVE XELPLOHOVE O PN KL TIPOXWPNHEVN VOaO.

VTTOS0YEIG. XTI TIPOEHUHUNVOTIXVOINKEG SIOETO TOHOEIPAIvVT, €V OTIG HETEHHNVOTIXVOINKEG Ol
QVOOTOAELG APWHATAOTG.

H emxovpikn| (adjuvant) ynpetoBepaneia yopnyeitar oe aobeveig mov €xovv peyaio Kivéuvo
LTTOTPOTING TIOV, OTIWG £xel NON avapepBel 0To TPONYOLHEVO KEQAANLO, OXETICETON [IE TNV TIXPOLTia
OpPHOVOOPVNTIKOD VEOTAAOHNTOC, eVHEYEBOLG OyKov, LYNAOL grade, veapr| NAkia, N+ Aeppadeveg
Kot vrtepék@paon tov HER2. Autd ta @appoakoAoyika oyrjpoata facidoviot atnv avBpakukAivi Kot
TG Ta&AVEG.

Ye HER2+ veomAaopata yopnyeitol tpactovlovpdunn (trastuzumab). Avtd eivon éva
HOVOKAQVIKO QVTIo®HO OV oToxeVel Toug vmodoxeig HER2, Stakomtoviag v avéntikn Ttoug

dpdon ot KOTTOAPOL.
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AmOnuka kapxkivopata otadiov I11

e veomhaopoata otadiov III n avupetomon eivon Stagopetikn. H mpoeyyxepnukn /
VEOEMIKOLPIKN XNHe0Bepameia (neoadjuvant) cvvnBwg mponyeiton g emépPaong. Ta oxnpata oL
XPT|OHOTIO0UVTAL amoTEAOUVTOL amo TaEAveg, avOpakuvkAiviy 1| TpaoTov{ovpdunn (epOcoV TO
veomAaopa apovotalel vepékepaon HER2). AkoAouBei n extopn tov Oykov, Tov cuvnBwg eivan
HOOTEKTOUT HE AepHOOOEVIKO KoBaplopo. Metd G  xepovpylkng efaipeong €Emovion M
opHovoBepareia (EQOCOV TO EMTPEMEL TO VEOMANCHN) KA1 1] aKTIvoBepameia.

Xtadiov IV (petactauka-M1)

Y& PETaoTaTIKA KapKivepata, dnAadn otadiov IV n Bepaneia eivar mapnyopntikov tOmMOUL.
Qo1600 ynpeobepaneia, oppovoBepameiot HOVOKA®VIKG QVIIO®HATA KOl aKTIVOBOAla empnKOvoLV
mv emPinon kol feAtiwvouy onpaviikd v nootnta (wng. H aktivobepamneia epappoleton otnv
QVTILETOMION SEPHATIKMV, OOTIKOV KOl EYKEPAAK®OV HETAOTAOEWV. ISlaitepa oTig TeAsuTaieg
TePLOPICeEl TA CUUMTAOUATA TIOL STHIOVPYOVVTAL A0 TMECTIKA @avopeva. TéAog, o€ auTOLG TOUG
acBeveig pmopel va mpaypatononfel xelpoupyikn agaipeon T0L OYKOL Kol HETAOTOCGEKTOHEG YO
TIEPLOPLOHO TV TOTIUKOV EMITAOK®V.

AvocoBepamneia

Méxpt oniypng n avoooBepameia dev €xel aglomonbel mMANP®E GTOV KAPKivVo TOL HAGTOV.
[TpokAwvikd Sedopéva Kol To XMOTEAETHATA OO TPOCPATEG KAWVIKEG SOKIHLEG ATOTIVEOLV MOTOCO
awoodoéia. H emrtuyia g avoooBepamneiog amontel mpota om’ OAa TNV KOTOVONON TOL
HIKPOTIEPIBAAAOVTOG TV KOPKIVOHATWV TOL HACTOD Kol TOug mapdyovieg mov Kabopilovv v
QMOKPLOT] O€ AVOCOBEPUTEVTIKA QUAPUAKOAOYIKA oyrjpota. Méxpt onpepa dev €xouv avevpebet
a&lOmoTol TIPOYVMOTIKOL lodeikTeg yix tnv avoooBepamneia oto paoto. H ekgpaon tov vmodoyea
TIPOYPOUHOTIOHEVOL  KUTTHPIKOV Bavdtov-1 (Program Death Ligand 1 / PDL-1) oamd 1«
QAEYHOVQOSON KUTTapa mov 8nBolv Tov Oyko PpéBnke TPOQTOITOVHEV Y TNV OIOKPLOT OTN
Bepamneia pe atezolizumab kot nabpaclitaxel otnv kKAwvikr peAétn IMpassion130, eve o€ TOAAATIAEG
OAM\eg peAéteg epevvatal n ekgpoaon Ttov PDL-1 amd Tta VEOMAAOHATIKE KOTTOPO ®G
QOPHOKOAOYIKOG 0TOY0¢ {Schmid P, et al.}. H mapovoia twv Aeppokuttdpmy mov §inbolv Tov 0yko
(Tumor Infiltrating Lymphocytes - TILs) §ivel eAiSo@dpa amoTeEAETHATH WG TTPOYVMOTIKOG SeiKTNG
onwg éxel avadeiel o Denkert {Denkert et al}. Ao v GAAR, | LIKPOSOPLEOPIKT] ACTABEI KAl TO
eoptio petaAaéemv touv Oykou (tumor mutational burden) €xouv mpooéiopiotel w¢ Prodeikteg
anokplong ot Bepaneia oe GAAX Opyava Kot Ba HTopodoav va €YUV XPNOTHOTNTA Kol 0TO HAOTO,

HOAOVOTL Ol GUYKEKPLEVEG HETAPOAEG eivan OTIGVIEG O QLTOV.
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O1 veomAQGHOTIKOL OYKOL €V AOTEAODVTAL HOVO TG VEOTTAXTHATIKK KOTTHPO GAAX KOl OO
EVI ELOAVOG OANOIOPEVO OTPOHN YUP® TOUG. AUTO TO HIKPOTIEPIBAAAOV TTAEOV avayvwpiletal mg
Vol amo To KOPLX OTOEIX OTNV avATMTLEN TV VEOTTAACHATIKOV OYK®V, KOBMG KOl ®¢ HIX
HETPNOUN TIAPAUETPOCG Yy TNV amokplon otn Bepaneia. To pikpomepiPGAAOV OTOV KOPKivo TOL
HooTOO pmopel v pedemBel o  TOMKO  (EVOOVEOTTANCHOTIKO/TEPIVEOTTAACHATIKO) KO
anopakpuopevo (petaotatiko) eminedo {Coleman RE et al}{Soysal SD et al}. KaBéva amo ta
napoandve  TEPAXUPAveEl  TOKIAG  KUTTOPIKA  OTolkeladr  OM®G 1voPAGOTEG, A€LUKOKUTTOPW,
AtmokVOTTOpa, pLoemONAlx Kol evéoBnAa. Epmepiéxel emiong €§oKLTTAPIO OTPOHA, SIXALTOVG

TIAPAYOVTEG OTIWOG OPHOVEG, KUTTAPOKIVEG, EVLH KO ALENTIKOVG TIHPAYOVTEG,.
EvS0VEOTAACHATIKO KL IEPIVEOTIANCATIKO PKPOTEPIBAAAOV

H &ddpaon avapeoa oe emBNAIOKG Kol OTPOHOTIKA KOTTOPO €Ivol Qmapoitntn yux
(UO10AOYIKT] AVATITLEN Kot S1a@opoToinoT ToL PHadkoL adéva. To PUGIOAOYIKO CTPOHA GUHBAAAEL
oTn SlTnpno”n NG GPXLTEKTOVIKNG Tou €mBNAlaKoD oTolyelov kKol avaoTEAAEL TOV aveEEAEYKTO
KUTTOPIKO TOAAQMAQOIOpHO Kot T veomAacpatikny eéahdayry {Folgueira MA et al}. Ta
HvogmONAOKG KOTTOPK oMo T QUOT] TOUG £XOUV OYKOKXTAOTAATIKY] AEITOLPYid 0TO HOOTO, KOV
napayovv T Baoikn pepPpdvn kot mepB&AAovy ta TpocaLAL emMBNAIOKE KOTTOPA ST)HI0VPYDVTAG
EVO  QUOIKO QPAyHa YOp® om0 auTK. MEeAETEG OTOV KOPKIVO TOU HOOTOU HE HOVIEAX
EevopooyeLpaTog €xouv avadeiéel TG N OMOAE TV HLOEMONAIOK®OV KUTTAP®V TIPOAYEL TN
petdPaon and evéomopikd {Min Hu et al} oe SinOnmikd kapkivopa. Xe oTpOpa oXeTI{OHEVO HE
veomAaoia o1 puoivoBAGoTeg Kol ot voBAGOTEG QaiveTal Vo S1EVKOADVOLV TNV OYKOYEVEDT] KOl TN
HETAOTOTIKN SlaoTop& Snpovpyevtag eva Sektiko pikpomepipaAliov{Min Hu et al 2009}. Xe
TIOAA& OTOLKElX TOU TO VEOMAACHOTIKO OTPOHX OHOWA(El PE eKeElVO TNG EMOVAMONG TPAVHATOG,
Tapovo1a{ovTag LIEPTAAGia TOL WOPBAXOTIKOD OTOIKEIOL KOl EMAVASIAHOPO®OT] TOL EEWKLTTAPLOL
OTPAOUATOG (SETHOTTAAOCTIKO OTP®UN) OAAX OTEPOVHEVOL PLGI0AOYIKGOV eAéyxwv{Harold F. Dvorak
1986}. Xe ocuppwvia pe To Mapamave MTOAAXTTAEG HEAETEG AVAOELKVUOUV OTL Ol KUTTAPOKIVEG OTIKG
wtepAevkivn 6 (IL-6) emdyouv v avamtuén Tou OYKOL KOl T HETAOTHON Op@VTaG MAVK OTX
BAaotikd kOTTOpa TOL pootov {Jiang X et al}{Ninggiang Ma et al 2014}. O ouvvdétg g
xnpeokivng CXCL12 sival anmapaitntog oTnv €KKIvIoT NG 10TIKING QVAYEVVIOT|G KOl EMOVAWTIKIG

dadikaoiag, emraoccoviag PAacTika kKUttapa pe vrmodoxéa xnpewokivng 4 (CXCR4). Avuto
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OLHPAAAEL 0T PETAVAOTELOT] KOl TNV LMEPTIANOIX TOV OTPOHATIKOV KUTTAP®V KOl TNV €KKPLOT
petaAAonpwteivacny. Emmnpoobeta dAleg €pevveg exouv avadeiéel mwg o CXCL12 Seyeipel
HETAVAOTEVOT] TV VEOTMAQOHATIKOV KUTTOPWV KaBDG Kol TNV €MONAOKI-HECEYXVHATIKT|
petdpaon (epithelial-mesenchymal transition/EMT) autev péom g ekppaoeng Tov CXCR4 ota
KapKivika kottapa{Jung Y et al}. Xvvenag n vmepékppaon tov CXCR4 pmopel va oxetiotel pe

TTXOTEPN KAWIKT ipoyvwon{Zhang Z et al 2014}.
MeTaotatiko pKpotepfaiiov

H petdotaon eivar pa ovvBetn Sadikaoioa Kot Ty omoix Ta KUKAOQOPOUVTX
VEOTAAGHATIKA KOTTRPX EEAYYELOVOVTOL SIXHETOV TOU TPLYOEISIKOD TOLYMHATOG KOl EMOKI(OLV €V
veo pikporepifaAiov {Coleman RE et al}. Ekel eite elgepyovion oe pla Katdotaorn vVAPKNG TOL
propel va Stapkéoel xpovia 1 apyidovv va oxnHOTi{OUV HIKPOHETOOTAOELG. LXETIKA HE QUTO Ol
KUKAOQPOPOVOEG XMHELOKIVEG KOl KUTTAPOKIVEG EKKPIVOUEVEG OO TNV TPWTOTABT €0Tiot TOL OYKOL
EMOTPATEVOVY KUTTOPXK TOL HUEAOD TIOL SMHIOLPYOLV TIG EMOVOHAOHEVEG TIPOUETAOTOTIKEG
@wAeég (pre-metastatic niches) Tpwv Kov TV KIVNTOTOINOT TOV VEOTAXOHOTIKOV KUTTXP®OV
{Kédkonen SM et al} {Place A et al}. O oXnNHATIOPOG T®V O0TIKOV HETROTACEWV ELVAL TO TIO EVPERG
peAetnuévo mpdTLNO  peTaoThoewy. IleplAapfavel olOvBeteg oAANAeSpaoel avapeoa o€
KOPKIVIKA KOl TIEPLOXIKA KOTTAPAK OTWG 00TEOBAAOTEG, 00TEOKAGOTEG Kal BAXOTIKA KOTTAPXK TOL
OLPOTIONTIKOD OLOTHHATOG. Ta KXPKIVIKG KUTTOPO TOU HOOTOV €KKPIVOLV S1AQOPEG KUTTHPOKIVEG
KOl oUENTIKOVG TPAyovTeg TOL OlEYElpOLY Kol TNV TOPAY®YH] TOU GUVOET LMOSOXEX TOU
nmopnvikov mapayovia kKB (Receptor Activator of Nuclear factor Kappa-B Ligand/RANKL). O
TEAELTAIOG HE TN O€P& TOU €VBVVETKL YIX TNV EVEPYOTOINON TV OOTEOKAAGTOV TIOU E€XEL MG
ovvenelwx Vv avénon g ootikng amoppognonc{Coleman RE et al}. H ootikn amodopnon
arneAeLBEPOVEL OYKONLENTIKOVG TPAYOVTEG, Ol OTIOIOl HE TN OEPA& TOLG OlEYEIPOLY KOl TOUG
00TEOKAAOTEG SMHIOLPYOVTAG €va ouTooLVTNPoLHEVO KUKAwpa{Kdkénen SM et al}. 'Exel
amodetyBei n ovoyétion tov RANKL pe ) dnpovpyia petaotdoeny Sapécov CD4+ puBpiotikov
KUTTAPWY, YEYOVOG TIOU OVOOEIKVUEL T OLHHETOXN CUYKEKPIHEV®V OVOOOAOYIK®OV KUTTAP®V OTh

diepyaoia oxynuatiopoL petaotdoewv {Tan W et al}.
MoplakKEG aAAOLDOGELG 0TO IKPOTIEPIBAAAOV TOV KAPKIVOD TOV HOGTOV

H yovidiokn} oOykplon Tov Sta@opmv KUTTAP®OV TOU HAQIKOD TaPeYXVHOTOG OVAPESK OTO
(UOI0AOYIKO HOOTO, TO €VSOTOPIKO Kol T0 SBNTIkd Kapkivopa avédeléav ekteveig peTafoAég
otV ékepaacn yovidinv ge 0A0LG TOLG KUTTHPIKOVE TOTIOUG KT TN SIAPKELN TNG KAPKIVOYEVEOTG
{Allinen M et al}. O peyaAdtepog aplBpog PETABOADV YOVISIOKNG €KQPAOTIC TAPATIPEITAL OE
HLOEMBNALX TIPOEPKOHEVA OTIO QUOTIOAOYIKO HOQIKO TIAPEYXLHO Kol evOOMOpKO Kapkivopa. Ta
KLPLOTEPA YOVIOI TTOL VTIEPKEPATOVTAL EIVAL QLT TTOL KOSIKOTO0VV TiG XnHelokiveg CXCL14 kot

CXCL12. Avutég pe ) oelpd toug evavovtal pe tov CXCR4 pe To mpoava@epBEVTH amoTeAETHATA.
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Emnpdobeta xatd ) petdfaon and evéomopikd o SinBNTIKO KapKivepa mapatnpeitar avénpévn
EKQPUOT] TV YOVISI®V OPKETOV TPOTEACAV TOL amodopovv 1o otpopa {Ma XJ et Al 2009}.
Aebopévou 0Tl eKTeVELG YOVISIOKEG PETABOAEG TTPATNPOVVTAL OXESOV OMOKAEIOTIKA OTA KOPKIVIKK
KOTTOPW, T OVOMUOAT YOVISIOKI] €KQPOOT] OTA OTPOHATIKA KOTTOPO OXETWOPEVH [E TOV OYKO
oQeiAeTOl KOT& KOPLO AOYO oO€ emyeveTlkég peTafoAég (kupiwg pebBuAimon) tov DNA TV
tehevtaiov {Fiegl H}. Aappavovtag v’ oyv v vndBeon mov BeAel toug puoivoBAGoTEG IOV
oxetifovtal HE TOLG VEOMAAOHATIKOUG OYKOULG KOl EMOKOLV TO HIKPOTEPBGAAOV auTOV v
nmpoépxovtal amd PAAOTIKE KOTTXPA TOL HUEAOV, pmopel va Bewpnbel mwg ol emyeveTikég
HETAPBOAEG TOL  YOVISIOHOTOG OUTAV O@EIAOVIOL O TOPAYOVIEG EKKPIVOHPEVOLG OO TA
veonAaopatika kottapa {Direkze NC et al}. Xuvenwog ot veomAaopaTiKOl OYKOl GUHMETEXOLV
evepyd ot SlaHOpE®ON eVOG HIKPOTEPBAAAOVTOG TIOL €VVOEL TNV AVATITLEN AVTAOV TWV 18iwV. e
HIX TIPWTOTIOPLOKT] EPELVA TIOU GUVEKPLVE TN YOVISIAKY EKQPOOT T®V CTPOHATIKOV KUTTAPWV OE
aoBeveig pe kKapkivopa tov paotoL {Finak G et al 2008} evromiotnkav dVo SaKPITEG OPASEG amd
EUTIAEKOPEVA YOVISIX HE TIPOYVOOTIKOVG XAPAKTNPEG AVESAPTNTOLG TOV KAWVIKOU uroturov. H pix
opada a@opoLoe Yovidla LTTOEING KOl OyYELOYEVEOT|G KO ElXE apVNTIKY] TIPOYVMOT| €V | GAAN pe
BeTikn mpdyvwon a@opovoe Pl avoooloyikr) amokpilor tormov Thl (ékkpion IFN-y, IL-2 K.0.K.).
Emnpdobeta éxel avayvwplotel opada yovidiov mov otav ek@pdletal mpoodidel avtiotaon o
xnpewBepaneio{ Farmer P et al 2009}. INa 6Aoug Toug MAPATIAVG AOYOLG HEAETATOL T) EMIYEVETIKT
TPOTIOTIOINOT] TOV OTPWHATIKGOV KUTTAP®V 0TO HiKpomepBaAAoV Tov dykou 1 omoia Ba €xel okomd
TNV KOVOVIKOTIOINOT TOL OTPOHATOG €UTOSICOVIOG TOV LTTOOTNPIKTIKO TOU POAO OTIG VEOTARGTIEG

{Place A et al}.
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Yrotyeia KponepPaiiovtog Kot 1 S1a8pact] ToOVG 1€ TOV KAPKIVO TOV HOCTOD

IvoBAdoTeg

YuvnBwg ta EPLoadTEPA KOTTHPA TTIOL AVELPIOKOVTAL EVTOC TOL OTPWOHATOG GTOV KAPKIvo
TOU paoToL gival ol woPAdoteg. Ot ev Ady® VOBAAOTEG €XOLV 181XITEPA XAPAKTIPLOTIKA YU OLTO
Kol ovopdlovTol Kal oG voBAdoteg oxeti{dpevorl pe Kapkivo (cancer-associated fibroblasts/CAF-
ewova 1) {Folgueira MA et al}. Autol ekkpivouv Tapayovteg OM®G XNHEOKIVEG I)/Kat auENTIKOVG
TIAPAYOVTEG TIOV HIE TN GEPA TOLE TPOTIOTIOIOVY TO OTPAOHA ELVODVTOG T VEOTAXCHATIKT avATTLEN
kot 6mBnon {Orimo A et al 2005}{Allen M et al}. ITap’ 611 opol&{ovV HOPQPOAOYIKK HE
(QLO10AOYIKOUG 1VvOBAGOTEG, €vToUTOlg Tapovolalovv Sokpitd MRNA Kot TPOTEIVIKA TPOPIA
EKQPOOTG Ta OTIolx Kol Toug Staxxwpidouvy amd Toug IvOBAAOTEG EKTOG VEOTANGHATIKOD OTPOHATOG
(A.x. vnepékppaon yovisioo NOTCH2) {Del Valle PR 2014}. Emnpocfeta n Siadpaon avapeoa
OTO KOPKIVIKK KOTTAPA KAl TOUG €V AOY® WVOPBAKOTEG LITOSEIKVVEL OTL O1 TEAELTHIOL EMNPERLOLY TO
HETOYPOQOIKO TIPOQIA T®V KApKIVIKOV KuTttdpwv {Folgueira MA et al}. TToAAeg Bewpieg eivon
TIPOKPIVOHEVEG YO TNV TIPOEAELOT] AVTAOV TWV WOPBANOTAOV, ONWG T EMOTPATELCT] TOLG OO TOV
HLEAO TV 0otV {Direkze NC et al 2005} ko 1 petatponn anA@v wvofAaoctwv oe CAF katomy
€KKPLOT|G TIAPAYOVTIWV 1O T KApKIVIKG KUTTapa { Martinez-Outschoorn UE et al 2014}. Onag €xel
npoavagepBel o1 ekkpvopeveg petarllonpwteivéoeg and toug CAF vrofonBolv tn veomAaopHaTIKN
omBnon. H dtaomopa g veomAaoHaTIKIG VOoOL €K pépoug Twv CAF yivetat kot pe v anmAela

EKQPOOTG TIPWTEIVOV TIOL 01 QLO10AOYIKOL VoPBAdoteg exkppalovv. H anmwAsiax €k@paong g

TAM
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Ewova 1: Zynuatiki Siddpaon avapeoa o€ aToiyeia Tov HIKPOTEPBAAAOVTOGS KAl KAPKIVIKA KUTTAPA TOL HaoTol. Avatiniwon amo {Soysal S.D et al }.
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calveolin-1 (evog popiov 10 omoio LG PLO1IOAOYIKEG GLVONKEG OXETI(ETON E TNV EMOVARMOT TV
TANYQV) ovvoeeTal pe ouénpevn mMBavoTNTa XOPNYNONG HETOOTAOEWV OF AEPPASEVEG, €V T
avénpévn ekepaot TG pe evvoikotepn emPinon {Witkiewicz AK et al 2009} {Sloan EK et al 2009
}. TéAog, vmdpyxouy evéei&elg OTL 01 OYXETICOHEVOL HE TOV OYKO VvoPAGaTEG pUmopel va axetilovton pe
™M OKUETAVAOTELOT TV  KOPKWVIKOV  KUTTAPWV OTOV  EYKEPOAO  SlAMEPVOVIOG  TOV

OLHOTOEYKEPOAKO @paypo {Choi YP et al 2014}.

AevoplTiKG KOTTOHPX

Ta Sevéprtikd kKOTTOpa Sadpapati{ovy OHAVTIKO pOAO 0TV OVTIVEOTIAGGHATIKI] GMOKPLOT)
TOL OPYAVIGHOV SeSopévng NG 1810TNTAG TOVG VX TaPoLOldlouy To avtydvo ota CD4+ ko CD8+
T Aep@OKOTTOPA, EVEPYOTIOIOVTNG T £TOL YO TNV OVTIHETWIIION TOV VEOTAXCHUOTIKOV KUTTAP®OV
(APC - ekova 1). H opipavon twv SevOpiTiKaV KUTTAP®V OXETICeTH e TO piKpoTepBAAAOV evTOg
TOU OToiov apKeTol Tapdyovieg emnpedlovv TPOG TN ONUIOLPYIN KVOCOKATAOTOATIKOV T
avoyoyovev (tolerogenic) devoprtikdv kuttapwv {da Cunha A et al 2014}. To veomAaopaTiKO
oTpOHa gival apBovo o€ Gwpa SEVOPITIKA KOTTAPA TA OTIOLO EX0LV HEIWHEVT IKAVOTNTA EMOYWYNG
aviveonAaopotikng 6paong {Fainaru O et al 2010}. EmmpooBeta oxenlopeva pe
VEOTTAAGHATIKOUG OYKOUG SEVOPITIKA KOTTAPA EKKPLVOLV TIPOAYYELIOYEVETIKOVG TIAPAYOVTEG Ol OTI0101
EMOTPATEVOLY EVEOONALOKG KUTTAPA GUPPAAAOVTAG €TO1 0TI VEOXYYEIWOT) TOU VEOTTAACHATOG KO
mv mepontépw avantuén touv {Fainaru O et al 2010}. Avt] 1 TPOAYYEIOYEVETIKN 1O10TNTA
KOTOAOTEAAETOL HE TNV @piHavon Tev SevopITIK®V KUTTAP®V, YEYOVOG TIOL O1KaloAoyel Tnv
ELVOTKOTEPT] TIPOYVMOT| TTIOL TIPOLOIALOVY VEOTAACHATIKOL OYKOL HE TAPOVOTN WPIHWV SEVOPITIKDV
KUTTApwV evtog Toug {Lotze MT}. H mapovoia vEOMAAOHATIKE OXETI(OHEVOV KUTTHPOKIVAOV OTIMG
0 ayyelkog evéoBnAtakog avéntikog mapayoviag (vascular endothelial growth factor/VEGF) 1 n
wtepAevkivn 10 (IL-10) ko n mpootayAavdivn E2 Spopoioyodv v opipavon Tov SevOpITikav
KUTTAPWV TIPOG €va pLBUIOTIKOL TUTIOL GAIVOTLTIO TIOL AVOOTEAAEL TOV TIOAAGTAQOAGHSG Twv T
Aeppokvttapwyv {Korkaya H et al}{Liu Q et al}. T toug Mopamdve AOyovg 1 €MAy®YN TNG

wpipavong TV SeVOPITIKOV KLTTAP®V OMOTeAEL Evav MBavO GapHaKOAOYIKO BEPATIELTIKO GTOYO.

Mokpogaya

Ta pokpo@aya KOTTOPO OXETIOPEVA HE TOLG VEOTMAAOHATIKOVUG OYKoLg (tumor associated
macrophages - TAM) anoteAolV €va HEYGAO THNHK TOU KLTTAPOAOYIKOU TTANBLGHOV OTOV KapKivo
TOU HOOTOU KOl EMEEIKVOOLY €VA (OIVOTUTIO TTIOL V& EIVOL TIPOCAVATOAIGHEVOG GTO VO TIPOAYEL TN
VEOTIAAOHOTIKI] OVATITUEN, TNV OYYELOYEVEDT], TNV AVASIAHOPP®OT] TOL 10TOV Kal TNV KOXTHOTOAN
MG TPooapHocHEVNG/eld1knG avooiag (adaptive immunity){Allen M et al}{Mantovani A et al
2008}. Ta ev AOY® KOTTOPO TIPOEPXOVTAL ATIO TA KUKAOQPOPOUVTA OTO O HOVOKVTTOPX T OToin

EMOTPATEVONKAV OTNV TEPLOXT] TOL VEOTTAAGHATIKOD OYKOL MO TIAPAYOVTEG EKKPLVOHEVOLG TOGO
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Ao T& VEOMAQOHATIKA 000 KAl OO TA OTPWOUATIKA KOTIAPO TOU OYKOU, OTIWG O GUVEETNG TG
xnpewokivng 2 (CCL2). Auta T HaKpo@aya eKkpivouv pia mAnfmpa mapayoviayv mov vrmofonovv
TN VEOTTAXOHATIKT] avamTuén onwg kuttapokiveg (A.x. VEGF) ko petaAlonpwteivaoeg { Allen M et
al}{Solinas G et al}. Ta poakpoedaya Saywpilovion oe kAaowka M1 1 evepyonowmnpéva M2. Ta
teAevtaia oxetifovion pe oamdkpilon oe tOomov Th2 KUTTKPOKIVEG TIOU GULHHETEXOLV KATA TNV
EMOVAWOT MANYQV Kol 0Ty 0TIKI avadiapopenon {Allen M et al}. Ta M2 cupfaiAovv emiong
omv emPioon kKot T SlACTIOPA TV VEOTAXCUOTIKOV KUTTAPWV EKKPIvOvIag Slx@opoug
napayovteg 6nwg IL-10, CCL2, CCL17, CCL22, TGF-f {Mantovani A et al} (ewéva 1). H
EKKPLOT] TV XNHEOKIVOV KOTKOTEAAEL TNV  OVTIVEOMAQOUATIKI] OVOOOAOYIKT]  avTidpaon
MPookoA@vVIag T Kuttapikoug TANBLOHOVG OTEPOVPEVOLG KLTTHPOTOSIKNG W0tntag (Treg)
{Solinas G et al}. TToAvdpiBpeg peréteg avadeikvoouy 6Tt To vYMAG eninedax TAM oyetifovtan pe
duapev) MPOYVWON OTOV KAPKIVO TOL HOOTOV, YEYOVOG TIOU LMOSNAMVEL TG Ol BEPAMEVTIKEG
AYWYEG TIOL ATMOCKOTIOVV 0T Helwon Twv emnédwv TAM 1] TOV ENAVATPOYPAHUHATICHO TOUG Xpilel

va peAetnBolv mepotepw {Zhang Y et al}.

NAepgoxvttapa dinbovvta tov oyko/Tumor infiltrating lymphocytes - TILs

Ta SinBolvia TO VEOMAXOUOTIKO OYKO AEHQOKOTTOPK OVASEIKVOOVTOL TAEOV MG KUPLX
OTOLYEIN TOL VEOTAQOHATIKOD HIKPOTEPBAAAOVTOG. XNV TAEOVOTNTA Toug amoteAovvton and T
AepgokvtTapa ta onoia eivon gite CD4+ Bonfnuika 1 Treg pe avocogowvotuno CD4+, CD25+,
Foxp3+ 1 épactika kuttapa onwg 1o NK kou ta CD8+ T Aeppokvttapa {Baxevanis CN et al
2019}{Allen M et al}.

Ta Treg Aep@okOTTHPA LG KAVOVIKEG GLVBNKEG TTPOOTATEDOLY ATIO AVTOAVOTN VOOT|HATO
KOToTéEAAOVTOG TN 6pdon twv avtoavidpacTikav T kuttapwy. Ta Treg €xouvv v KavOTNTX VXX
neplopidouv ) dpaon twv CD8+T, NK, B kat APC kuttdpwv. Xto pikponeplBdAAov tou OGykov
OH®G, UTO 1008LVAEL [lE KATAOTOAT NG avtiveomAaopatikig dpaong {Jiang X et al} {Baxevanis
CN et al 2019}.

'Exel avadeiybel g ta Treg napdyovv peyaieg moootteg RANKL mov pe ) oeipa tov
gvepyorotel T VEOMAXOPOTIKA KUTTapa mov  ek@palovv RANK  SievkoAlvovtag €tol 1
HETAOTATIKI TOLG S1OTIOPA, CLVETIMG 01 LYNAEG GLYKEVTIPWOOELG Treg oxetiCovtat pie SUCHEVEDTEPT|
TPOYV®OT] 0TOV Kapkivo tov paotod {Tan W et al}{Ohara M et al}. Ot veomAaopoatikoi Oykot
éxouv T Suvartotrta va emotpatevovy Treg péow €kkplong E2 mpootayAavdivng i evepyonoinon
tov TGF-f3 povonatiol Kot va KataoTEAAOLY TN AelTovpyiat T@V SPACTIKAOV KUTTAP®V SHHECOL
ékkplong IL-10 kon TGF-f3, dnpiovpymvtag €10l éva TOTIKA avoooKATHOTAATIKO TiepiBdAiov {Jiang
X}.

AULTOG 0 PNYOVIGHOG OVOPGLETOL AVOCOEKTON®OOT (AVOGOSIAHOPO®OT]) KOl XMOTEAEL €vav
KON OTO TOLG HNYXOVIOHOUG TIOL EMOTPATEVOVIOL KOTA TN OdpKEIX TNG VEOTAXCHOTIKIG

avantuéng (ewova 2) {Schreiber RD et al 2011}. Avtiotpo@wg, n 8116nomn Tov veomAdoHaTog omod
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CD8+ O{pactikd KOTTOpa oOxetiCeton pe KoALTepn emPiwon aveSaptnNT®MG QVIIKEWPEVIKQOV
TAPAYOVI®V ONOG TO VEOTAAOHOTIKO grade, 1 Aep@adevikn Staomopd, 0 péyebog tov Oykov, n
ayyelokny &mBnon kou n uvnepékppaon HER2 {Mahmoud SM et al 2011}. Qotoco n
anoteAeopatikdTNTa TV CD8+ KLTTHPOTOSIKAOV T KUTTAPWV €lval GUVIOTAHEVT TWV SIEYEPTIKOV
KOl KATOOTOATIKQV OTHATWV OTa Aeyopeva avoooAoyikd onpeia eAéyyov (immune check points)

{Jiang X}{Muenst S et al}.

“Danger’ Intrinsic tumaor suppression
Transformed sig I'LEJS Tumaor MNKR (senescence, repair, Normal
cells * .. antigens ligands and/or apopiosis) tissue
-
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Viral infections
Chronic inflammation
Inhernted genetic mutations
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- "
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Ewova 2: Synuotiké o pyaviopds e avogoeKTinwmong, avatinwon and {Schreiber RD et al 2011 ).

Mopa eAéyyouv onwg ta PD-1, CTLA-4 ko BTLA kataotéAAovv | Opdon twv T
KUTTAP®V KAl HELOVOLV TN StapKeLa TG avoooAoyikr|g avtidpaong. To PD-1 givat avtrv ) otiypn
0 TIIO EVPEWG HEAETNHEVOG DTTIOSOXENG XVOTOAOYIKOV EAEYXOU HE TO POAO TOUL VO avayvpideTon 0Ao
KOl TIEPLOOOTEPO G €VOG MO TOLG ONUAVTIKOTEPOLG OTN SASIKAOIN TG AVOGOEKTOMOONG
{Pedoeem A et al 2014}.

O PD-1 eivan évag KATaOTAATIKOG LTTOSOXENG, O OTI0I0G SIXHETOL TNG EVOCEMG TOL HE EVaV
arno toug 6€teg Tov (PD-L1 kon PD-L2) kataotéAdel v T kuttapikn dpaon {Muenst S et al}. O
HNXOVIGHOG TG pmopel va xpnotponotn el and To VEOMAAGHATIKA KOTTOPX MG HEGO AMOQULYNG I

eEAATTOONG NG avocgoAoyikng T avtidpacng Tov opyavicHo.
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Anplovpyeiton €101 gl poplokn aoTida

(6nwg  €xel  evOTOXx  ovopaoTel

OVOCOKOTAOTAATIKO TIEPIBAAAOV IOV TIPOKVMTEL)
S1ELKOADVEL VEOTIAGOHOTIKT

n omoia ™m

avantuén kou Staomopd {Muenst, S et al 2014

b}. H ékepaon tov PD-1 ot Aepgokidttapa kat

tov PD-L1 oTot VEOMAQOHOTIKA KOTTOPO €XEL

avevpeBel oe MOANOVOG ovpmayelg  OYKOLG

ovpmEPIAQpavopévoy  TOL  KOPKIVOL  TOU

HOOTOU, OTOL Kol OxeTiletor pe  SLOPEVN
npoyvaon (ewova 3). H kataotoAn touv PD-1 1
tov PD-L1 6nwg eappoleton pe emruyia oe
GAMo veomAaopata pmopel va avadelkBel wg
Bepameior emMAOYNG KOl OTH KOAPKIVOUOTX TOU

HOOTOV.

TO
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Ewdva 3: Me e&aipeon ta Luminal A kapkivopata n ékgpaon PD-L1 and
T VEOTAQOUATIKA KUTTQPX QQiveTan va ouvdéetanr pe Suopevry €xfoaon.
Avatonwon ané {Muenst, S et al 2014 b}.

Kataypaor/katapétpnon twv TILs otov kapkivo Tov pactoL katd International TIL

Working Group (pé6odog katd Salgado)

Noyw g eéonpetikng onpaociag twv TILs otov Kapkivo Tou paotov, €xouv mpotabel amd to

international TIL working group ouykekpipéva kprtmpla pétpnong kat a§ltohoynong {Salgado, R et

al 2014}:

1. Ta TILS KOTOXUETPOVIOL ®G TOCOOTO TOL KATOAXUPAvEl TO OTp@OHA TOL Oykov. Ot
Sakupavoelg givor avd 5% 1 10% kou xwpidovion oe TIL-low/group A (0-10%), TIL-
moderate/ group B (10-40%), TIL-high/group C (40-90%).

NN

TIAPOKEVTNOT).

N ook

5% 1y 10%.

ITpoopetpavton povo ta TILS 0To 0Tp®p EVIOG TOL OYKOU.
Aev petpoviat to TILs yopw amd: DCIS, @uoioloyikd A0, VEKpwOT, LOAIVOOT amo

ZuvunoAoyilovTot Kot To TAGOHATOKVOTTAPA. AEV TTPOCHETPAOVTOL TO TOAVHOPOOTTOPTVA.
Mia (1) topn oykov sivon apketr|. H pétpnon yiveton oe peyéBuvon X200 1 X400.

Tveton MANPNG EKTIPNOT TOL OYKOUL OTNV TOHN Kol Ox1 €0TioioT) o€ hot-spot.

H otpoyyvAomoinon katd v kataypaor mg pétpnong twv TIL yivetor oto mAnoiéotepo

Me Bdon v moponave peBodoloyia €xouv mpaypatomownBel apKeTEG HEAETEG TIOUL

avadelkviouy Twg N avénuevn ovykévipwon twv TILs omoteAel mpoyvwotikd Oeiktn otnv

anokplon ot Bepaneia ge GAOLG TOLG HOPLXKOVG TUTIOVG TOL KapKivov Tov paotoL {Denkert C et

al 2018}.

Tomoypa@IKT)/SIAPEPIGPATIKT] KATAVOUT] PAEYHOVOI®V KUTTAP®OV

[TpoyvwoTIKNG ONpHaoiag, OHKG, €ival KXl 0 TOTIOYPAPIKOG KATAPEPLOHOG TOV PAEYLOVOO®V

oToElV deSOpEVOL  OTL  LTIAPXEL

S1G8paon  AVAHECSK OTH  KOPKIWVIKX KOTTOPO KOl  TO
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avoooreplfaAlov Tov Oykov. Onwg avagépnke Kol MOPUMAV®D OTHAVTIIKOL GUOYXETIOHOL €Y0uV
avadeyBel avapeoa 0TV MUKVOTNTA TOU PAEYHOVAOSOLG SINONHATOG KAt TNV €Kfacn TG vOoou.
Yt MEPLOCOTEPA VEOMAGOHOTH €V TIUKVO  AEP@OKLTTAPIKO SnOnpa oyetifeton pe
€LVOTKOTEPT TPOYVWOT. [T10 CLYKEKPIHEVA KOl GTOV KAPKIVO TOL TIAXEOG EVIEPOL £xEL IPOTHOEL aTd
tov J. Galon pa avoooloylkny ta&vopnomn, mov Aapfdavel v OGPV TNV TUKVOTNTH KOl TOV
EVIOTOHO KATOV @Aeypovedav otoikeiwv (CD8+,CD3+ 1} CD45RO+ Agp@OKLTIOP®V) WG EVAG
TIPOYVOOTIKOG BroAoyikog Seiktng mo adlomotog twv AJCC/TNM mouv xpnolHonolovvial Topa
{Galon, Jérome et al. 2014}. Xe avtv n ta&vopnon a&lodoyei, oe 2 oLVOAKE TAKISIK
npoepOpEVa amo Tov 1810 KOBo mapagivng, Tig mukvotnteg Twv CD8+ kot CD3+ (11 CD45R0) oto
KEVIPO TOL OyKou Kou T dmfnukn mapuer. O HECOG OPOG TV TECOAPWV TIOCOOTOV TV
aVOOOIOTOXNHIKA €EETACOHEV@V KUTTAPIKAOV TIUKVOTNT®V (2 TAGKISia pe 2 avoooioTOXMHIKEG
XPAOOELG €KAOTO) opilel To immunoscore. [Toocootd KAT® toLv 25% Bewpovvial OTL Ta&vopoLY TO
VEOTANOHX G XapnAoL BabBpod Aepgikng SBnong (low immunoscore), amod 25%-70% g
dwapeocov Pabpov (intermediate immunoscore), €ve MOCOOTA Gvw T0L 70% TO KATATAGOOLV MG
vyPnAGBabpung Aepgpokuttapikng SBnong (high immunoscore). Ta veEOMAGOHATA TTOL AVIIKOLV OTIG

dvo TeAevtaieg opadeg MapovOI{oLY CAP®G ELVOIKOTEPT ipOyvwon {Pages F et al}.

100 — Low Immunoscore
—— Intermediate Immunoscore
80 —— High Immunoscore
60
40
HR for high vs low 0-31 (95% Cl 0-23-0-41); p<0-0001
5o HR for intermediate vs low 0-57 (95% CI 0-47-0-69); p<0-0001
HR for high vs intermediate 0-56 (95% Cl 0-42-0-73); p<0-0001
c-index=0-61 (95% Cl 0-55-0-67)
0 I | 1 | 1 | 1 |
0 1 2 3 4 5 6 7 8

Ewodva 4: Aidompa eAedBepo voaov avadoya pe to Immunoscore. Kaferog Géovag mooooto @vev vmotponrig, opi{oviiog aéovag €tn petd m xeip.
enéuPaon. Avatonwon and {Pages F et al}.

Eva ano ta aviikeipeva mov Ba e&etaotovv oe autv ) Satpifin eivon kotd mdoo €xet
onpaoia 1 S1OPETIKT KATAVOHT] AEYHOVOSQOV oTtoeiwv (CD8+, CD163+) oty mepioépeia Kot

TO KEVTPO TOL OYKOU OTOV KAPKIvO TOL HOOTOV.
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Tprroyeveig Aepgikég dopég / Tertiary Lymphoid Structures — TLS
Too0 eviog GAAO KUPIWG KOTH TNV TIEPLPEPELN TV VEOTIANOHATIK®OV OYK®OV TIPATNPOOVTAL

woe1deig AepokutTapikég abpoioelg mov epmepiéxouy PAeRiSia pe vPmAoL Tonov evéobnio (High

endothelial venules / HEV's) 1/kot BAaoTikd kKEVTIpa (E1KOVA 5).

EuGva 5: A:Tepweomhaoparud TLS (atpo fiog) A&H X40. B:HEVs oto nepweonAaapm TLS (KKKlVO e’Ao) ARH X100

O1 ev Aoyw abpoioelg mapovo1alovtal wg avTidpaon o€ EPHEVOVIA VTLYOVIKO epeBiopd oTo
TAXIO10 plag pn emAvopevng (U amodpapovoag) xpoviag Aeypovrg {Colbeck EJ et al 2017}. Ta
QAeBidix pe vPnAoL TOMOL €VE0ONAIO0  PETAPEPOLV  AEPQOKDOTIOPK QMO TNV TOPOKEIEVN

KUKAOQOpia oTig Aepoeldeig dopéc. H poppoAoyia kot ot empépoug 1810TNTEG TOL ayYELAKOD

Immunosuppression /
Cancer Progression

Anti-tumor Immunity

ﬂ Crtaamic COE T oel n & et o High Endothelial ‘Yenule (HEY} Folicular Dendriio cell {FDC)
@ 04 Tafockar ol sk Dendntic el
L+

@ Foxpd T ol ERmacen ymphatic vessel
epd Fegulstary [Treg) e Tumer csll proganilor G L i

© CO& Tiolicdar heiper cal @ Myeloid Derved Suppressor cell (MDSC)
Ewova 6: Zxnuatikn avanapdotacn twv Siapopwv Babudv opydvwons twv TLS pe ava@opd otn oxeT{OpEV QVOGOKATAOTAATIKI] 1) OYKOKQTAOTAATIKY
006 Spaor. Avatvniwon ard { Colbeck EJ at al 2017},
TOYOHOTOG TV TeAevTtaimv Sivel ota Aep@okOTrapa T SuvaTOTNTH SAMEPAONG €VIOG TWV

AELQOEIB®V OpYAVOV/SOL®V.
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O o6pog tprroyeveig Aepeikég dopég (TLS) pmopel va avapepBei oe dopég Srafabuildopevng
OpPYAV®OT|G IOV KLHOIVOVTOL OO0 OMAEG AEHPOKLTTAPIKEG aBpoioelg T KUTTAPWV HEXPL OAPAOG
OPYOAVOHEVEG GOHEG TIOU OHOLACOLY OTA SELTEPOYEVT] AELPOKLTTAPIKA Opyava (amapTilovial amo
EVOL KEVTIPIKO S1apEPIoa amoTeAOVHEVO amd B Aeppokittapa Kot BuAaKiKE SevOpITiKa KOTTapA TO
omnoio mepiBaAreTat ano T KOTTapX).

Agdopévov  OTL Ol VEOTANOHOTIKOL OYKOl SNUIOLPYOLV €V AVOOOKATXOTOATIKO
HikpomepiBdArov Ba mepipeve kaveig mwg n mapovoia twv TLS oe avtolg Ba onavide. Opwg ot
avtifeon pe avto €xouvv mapatnpndei TLS oty MAEOVOTNTH T®V CLUHUTIAYOV OYK®V, TOG0 €VTOG
000 KOl KATA TNV TIEPLPEPELX KVTOV GUUTEPIAAUBAVOHEVOL KAl TOL KAPKIVOL TOL HOOTOV. [eviK®g
n mapovoia twv TLS oyetideton pe €uvoikn MPOYV®OT], WOTOCO AOY® TNG GMOLOING LTIAPEEMG
KaBoplopévav kprtnpiwv oplopov, peTpnong kot agloAoynong twv TLS og KAmola KapKIvOHATa M
TPOYVOOTIKN ol NG VMHPENG aLTOV €ival ap@IAEYOpEVT. LTOV KOpKivO TOL HaOTOL, oTig 7
HeA€Teg oL €xel e&etaotel, N mMpoyvwoTikn adia Twv TLS o1 5 avédelav €uvoik MPOyVWOTIKN
a&la otV mapovoia aVT®V eved GAAeg 600 duopevn (mivakag 1). Tpia and Ta avtikeipeva mov Ba
TIPAYHATELTEL avTH 1 SttpiPr] amoTeAOVY | TOCOTIKY KaTtapeTpnon Twv TLS mov nepidAiouvy ta
KOPKIVOUATA TOU HOOTOV, O TOMOYPAQPIKOG TOLG SloX@wplopog Kon 1 bavr] a&loAdynor| Toug wg

TIPOYVOOTIKOG SEIKTNG.

Xapaktpotika tov | Toroypagwkn katavopry  IIpoyvootikn aia BifAoypagikn

TLS mov a&oloyr0nkav agloAdynong Avagopa
Awpepropatikd T kon B [Etpopa 0ykov Kot Evvoikn (oxeticopevn pe  |{Gu-Trantien et
(wveg, BAAOTIKA KEVTIPA,  MEPIVEOTAXTHOTIKA eAevBepo vOoOL Kat al}
AEPEOQSIOKE SeVOPITIKG vroypaen 8 yovidiwv Tth

koOttapa, Tth AELQOKLTTAP®V)

AELQOKOTTOPA KO
BAaOTIKE KEVTPO

T kOttopa, B kOttopa,  ZTpdpa GyKou Ko Evvoikn (Avédeirée oxéon |{Ludovic
wpipa devoprtikd, FoxP3+mepipepika evéonopikov HEV pe pioko vmotpomnr|g, Martinet et al
Tregs, HEVs KOPKIVOHOTOG eAevBepo vOoOL Kat 2013}

oLVoAikn emBiwon)
T kOttapa, Oppa YTPpOHA OYKOUL Kol Avopevng. Avedelée {Gobert M et al}
devépitikd, FoxP3+ Tregs mepveomAXOHOTIKA oxéon / otpatoAoynon

Tregs ota TLS pe
HELWHEVT) OLVOAIKN
emPioon kot emPinon
eAedBepn vooou
Awpepiopatika T ke B Etpopa oykou Kot Avopevng. Zxéon TLS pe  {Figenschau et al
(wVeg, BAAOTIKA KEVTIPA,  [MEPIVEOTAATHOTIKA grade veomAGOHOTOG 2015}
AELQOQOIOKA SEVOPITIKA
kottapa, Tth
Aepgokvttapa, HEVs

T kOttapa, B kOttapa,  [lepiveomAaopatika Evvoikr). Avedeiée oxéon {Song I H et al}
HEVs ovpmneptAapfavopévovr  HEVs pe TLS kot eAevBepo
€vS0TOPIKOV GTOLKElOL VOGOV

Ao o€ Broyia mpo

— 61—




'ENIKO MEPOZX

Xapaktnpotika tov | Toroypagwkn katavopr)  IIpoyveotikn adla BiMoypagikn

TLS mov a&oloyrdnkav agloAdynong Avagopd
neoadjuvant

Aepeikég aBpoioeig pe  [MepveomAQOPATIKA Evvoikn. Avédei&e oxéon |{Lee HJ et al}
HEVs pe 1 xopig ovpmneptAappfavopevov  TILs pe apiBpo (mooootod
BAaoTiKd KéEVTpOQ. KOl TOU €VO0TIOPIKOD mePLPePIKNG K&ALYmg) TLS
Katapétpnon TILs pe oTolyeiov. Movo oe Kot eAeVBepo vOoOL
kpltnpla Salgado TNBC
T kOttopa, B kOttopa,  [lepiveomAacpatikg, Euvoikn. Avéder&e oxéon |{Liu X et al
AELQOQOIOKE SeVOPITIKA  Xwpig EVOOTIOPIKO TILs pe mopovoia n 2017}
koOttapa. Iapovoia oTolElo amovoia TLS kon emPiwon
VEOTIAAOHOTIK®V BAXOTOV
evtog TLS

IMivakoag 1: Ot HEAETEG OTIG OTIOIEG KATAYPAMOVTAL Ol IPOYVAOOTIKOL XapaKTpeg Twv TLS 070 KapKivo Tou pactol. Avatinimon Kat TpOToToinon and
{Colbeck EJ et al 2017}

E&wKkuTttdplo oTpopa

To e&wkuttaplo oTpOpa (1] evOoKLTTAPLX oLGia) elval éva TAODO10 SIKTLO TIPWTEIVAOV TTOV
nepaAAel Kol oTaBepornolel Tx EVPLOKOPEVA EVIOG ALTOV KUTTOPX. ATIOTEAELTAL QMO TPV EL8QOV
TPWTEIVEG: SOPIKOL TUTIOL (OTWG KOAAXYOVO Kol €EAXOTIVN), YAUKOTIPWTEIVEG (QIUTIPOVEKTIVI) Ko
npwteoyAvkaveg (Beuxny xovdpoitivi)) {Roy DM et al}. To kupidtepo SOpIKO OTOKEID TOL
OTPAOHATOG €ival To KOAAKYOVO, 1| SOHIKI] OKEPALOTNTA TOV OTOI0L S1ASPAHATI(EL CIHAVTIKO pOAO
KOTA TN VEOMANOHOTIKN avamtuén KaBoTt n anmodopnomn tov KoAAayovou tomov IV and npwtedoeg
dlevkoAvvel ) nBnon népav ¢ Baokng pepPpdvng {Tanjore H et al 2006} . Katd v napovosia
VEOTTANGOTIKOD OYKOU TOGO T| OPXLTEKTOVIKT] 600 Kal Ol BloxnHIKEG 1810TNTEG TOL EVEOKLTTAPLOU
otpapatog givanl Sagopetikég {Lu P et al 2012}. Xe oOyKploT HE TO QUOIOAOYIKO OTPOHA TO
KOPKIVIKO TTapovolaletal auvhBwg oKANpOTEPO, YEYOVOG TTIOL KABIOTR To KOXPKIVAHOTA TOL HOOTOD
KAWVIKQOG YmAagntd. Autr n adbénomn otn oKANpOTNTA T0L OTPAOHATOG aTodideTon otV 0&e1da0n
™¢ Avoivng (lysyl oxydase — LOX), éva év{upo mov puBpilel v wpipavon tov wisiwv
KoAAayovou kot tn Stxovvéeon popinv (cross-linking) koAAayovov kot ehaotiving {Lu P et al
2012}. MeA€éteg oe (K& pHOVIEAX (TOVTIKIX) €x0LV amodei&el mwg N avENOT TG EKYPAOTG KUTOV
TOL €VCOHOL O1ELKOAUVEL TN SNONTIKN AVATTUEN TOV KAPKIVOHAT®V, EVQ €XEL mapatnpnoel kot
UTIEPEKPPUOT] aLTOV TOL eV(UHOL Kol oTig petaotatikég eotieq {Levental KR et al}. TéAog,
€EWKLTTAPIO OTPOUN S1EVKOADVEL TN VEOMAAOHATIKY avamtuén epnodidoviag ota T KOTTOpA TN
(UOLOAOYIKT] TOUG PIHAvVOT Kol Sa@opornoinon, oOvoxepaivoviag €10l TNV KAVOTNTA TOL
OVOGOAOYIKOD CUCTHNHATOG VO OVTISPAOEL €VOVTL OTX KapKViK& kouttapa {Lu P et al 2012}

{Bollyky PL et al}.
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To pikpomepIBaAAov 6TOV KAPKIVO TOL PAGTOV MG Bepanevtikog 6Ttoyog

Ta tedevtaio xpovia OA0 Kal TEPLOCOTEPR OTOLKEIX TTOL AMAPTI{OLV TO HIKPOTIEPIBAAAOV
TOV OYKQV OTOXEVOVTOL QUPHAKOAOYIKA. AeGOPHEVOL OTL TH OTPWHATIKA KOTTHPA TOV OYK®OV gival
YEVETIK®OG QUETABANTA KOl GUVETIOC AYOTEPO ETIPPETI] OTO VA AVATTOEOLV AVBEKTIKOTNTH EVaVTL
ot Bepaneia, amoteA0OV TOAAG LTTOOKOHEVOUG PAPHAKOAOYIKOVG 0TOX0UG. Tpelg Tumot Bepameiog
TIOL GTOXEVOLV TO PIKPOTIEPIPAAAOV TOL PHAOGTOV XPNOHOTOOVVTAL |01 0T ONHEPLV TIPaKTIKY. Ot
avaoToAElg apwpatdong, ot avactoleic HER2 ko o1 avaotoAeig ayyeloyéveong. Ot teAevtaiol
(VEGF inhibitors) €xe1 amodeiyfel mwg avédvouv to Xpovikd Sdotnpa Katd to omoio Ogv
eeAlooetar 1 vooog (progression free survival) otav ovpmepiAn@Bolv oe oxfua pe GAAO
Xnpewobepanevtikd  @dppako. Ilapovoldlovv ®OTOCO ONHAVTIKEG aVEMBUUNTEG  EVEPYELEC
{Ranpura V et al}. H otoxevon Aowmov tov pikpomepiBdAAovtog pmopel v Smpiovpynoet
empPAafeic mapevepyeleg, a@oL TPOTIOMOLEL TIG PLOIOAOYIKEG OOI00TATIKEG AEITOLPYIEC.

1o el TOL AVOCOTONTIKOD CLOTHHATOG €X0LV epevvnBel wg mBavol Bepanevtikol atdyol.
Evag amd autolg €ival 1 GMOKATACTAOT] TOL GAEYHOVAOSOLE HIKPOTIEPBAAAOVTOG TOL OYKOL WG
QVTIVEOTTAXOHOTIKO, HE OTOXO Vo TIEPLOPIOEL TN veOmMAaopatiky avantuén. O emavarnpo-
YPOHHOTIOHOG TV OXETIOHEVQV HE OYKOLG HokpopaywV (TAMs) and M2 oe M1 @oawvétumno 1 o
TIEPLOPLOHOG  «OTPATOAOYNONG» QLTMOV OTNV  TIEPIOXN] TOL VEOMAGOHATOG [PeATidvel TNV
anoteAeopatikotnta g Bepamneiag {DeNardo DG et al}. Xe pHOVIEAX TIOVTIK®V 1] KATAOTOAT| TNG
OTPATOAOYNOTG TV HOKPOPAYWV OTIG VEOTTAXOHOTIKEG E0TIEG [E TN Xprjon ouvvdvaopoL CSFR1 pe
Paclixatel av&avouv v emPinon, pel@vovTag TNV TaXOTNTA TNG VEOTAXCHATIKNG AVATTTUENG AAAK
KOl I OLYXVOTNTX TVELHOVIKQV petaotacemv {DeNardo DG et al}. Tlapdpowx oxnpata givot vmo
OOKIUN Kol o€ ooBevelg pe HPETAOTATIKI] VOOO KOPKIVOL HOOTOU, OMOL KOL OVOHEVETAL T
Kowomnoinon twv anoteAeopdtwv. Eva &AAo popilo, to Trabectin, mov mapovoidlel emMAeKTIKN
KuttapoTto&ikn dpdon évavtl twv TAMs €xel 116N Seiéel evBappuvtika anoteAéopata {Delaloge S
et al 2014}. Meiwon twv TAMs napatnpeiton kou pe ) xopnynon Doxorubicin {Hannesdottir L et
al 2013}.

[ToAAOTTAG OKELACHATA TIOL OTOXELOLV TOV Géova TV Kuttapokivav CXCL12/CXCR4
elval Lo oxedlacud avty T oTypn. Amo avtd 1o avil-CXCR4 poplto AMD3100 (Plerixafor)
€lVaL TO TIO PEAETNHEVO OE (WIKAK HOVIEAX KOl O€ KATIOI0UG GUHTIAYEIG OYKOUG, XWPIG OH®G VA EXEL
SOKIHOTEL aKOpO 0TOV KapKivo Tov pactod {Ramsey DM et al}.

'Evag akopn otpatnylkog otdxog 0To HIKPOTEPIBAAAOV TV OYK®V €ival TO HTAOKAPLOHA
Tov povonatiod PD-1/PD-L1. TToAAamAég kKAViKEG SoKpEG €xouv Tpaypatomonfel kot 1 xprion
TOV QVIIOOPATOV ovil-PD-1/PD-L1 €yel mep&oel otnv KoBnpeEPV] TPAKTIKT] O KATOL0UG
OLUTIOYEIG OYKOUG, OTIWG O KOPKIVOG TOL TVELHOVA KOl TO HEAGVOHO. ZTO TPUTAK OpVNTIKA
KOPKIVOUATA TOU HOOTOV €xel mapatnpnBel epgavng Betikn anokplon oto 24%, Ve TOGOCTO TG

1¢&ng Tov 10% (oTnV 161x peAétn) napovaoiaoe mANpn anokplon {Gibson J 2015}, Xuvenwg xprilet
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nepotép® Siepedivnong N xpnon anti-PD-L1, PD-1 @appaKOAOYIKOV OKELAOHATOV 181aiTEPK OTA
TPUTAG APVNTIKA KXPKIVOHOTA TOU PHOGTOV TIOL Ol BEPATIEVTIKEG EMAOYEG EIVAL TTIEPLOPLOHEVEG.

H peiwon 1 ko e&dAewym tov mAnBuopou tewv Tregs eivat (Hix akOpn) Bepamev ik emAoYN
mov TeAel vmo Siepevvnon. Aedopévou ot ta Tregs e€aptmvrat and v IL-2, n e€ovdetépwon g
HELOVEL OT|HAVTIKA TOV aplBpd TOUG, CUVENAEG KAl TNV OVOCOKATAOTOATIKT] Toug dpdon {Jiang X
2014 }{Curiel TJ 2008}.

TeAog, LTIAPXOLV Kal TXPAYOVTEG TTOL GTOXEVOLV OTNV AVAOTOAN TNG 0&E18AONG TNG Avaivig
(LOX), évlupo evBuvopevo yiax T OKANPOTNTA TOL GTPMHATOC, Ol OToiol GG elval aKOUn LTO

doxipun og (k& povréAa{Chen LC et al}.
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YAIKA KAI ME®OAOI

Emiloyn acBevov

Yy napovoa peAETN ovppeTeiyav 167 yuvaikeg pe 10ToAoyika emBefoiwpévo SindnTikod
KOPKIVOUO TOL HOOoTOO Hn €81koL 1otoAoyikod tormov (NST) mov Oev eixe xopnynoet
QITOPOKPLOHEVN HeTGoTaOT Kol §ev SinBovoe Bopakikd Tolywpa 1) eE€AKwVE TO LTTOKElpEVO GEppQ.
O aoBeveig eiyav xeipovpyndel kot Stayvwotel oto Noookopeio I'A.O.N.A. «O Ayog Zafoag» v
nepiodo 2000-2015. AtepeuvriOnkav neprocotepol amnd 2.000 pakeAol yix va emAexBodv oto T€A0G
0ool TAnpovoav TG Tapandve Tpolnobéoelg, eiyav emapkn otoxeia follow-up (pécog Opog
napakoAovOnong ~7 xpovia) kot vrmpyxe Sbéopo aebovo ProAoyikd vAiko vnd popoen block
napaeivng. EmmAgov e§onpebnkav g mapovoag peAETng aobBeveig mov eiyav poeyxelpnTika Adfet
VEOETKOLPIKN XMHe0Bepaneia. AmokAeionkav emiong aoBeveig pe 10TopIKd GAANG veomAaoiag,

KaBa ¢ kKot 6001 avéntuéav Se0Tepo MpwTONABEG VEOTAAGHL.

EmmAoyr KOBoV Tapa@ivig KOl AVOGoioTOYHEL

AvookomrOnkav T 10TOAOYIKG TAOKISIr KaBevdg €K TwV Tapamdve ovapepBevimy
SMONTIKOV KAPKIVOUAT®Y TOL HAOTOL amd 00 TaBoAoyoavatdpoug, ol 0Toiol Kol eMEAEEAV Y1
K&Be Oyko piax 10toAoyikr] Topn. H ev Adyw Topn €mpene va ePMEPLEXEL VEOTTAROHOTIKO OYKO HE
EHPAVEG Kol TTAOVO10 SINONTIKO pétwno (péon TN pNRKoug SBntikoL petonov 40,5 X1AooTk)
OUVOSEVOHEVO MO TOUVAGYXIOTO 5 XIAIOOT& TAYOLG TEPIVEOTTAACHATIKO HOQKO TOPEYXLHA.
EmAéxnke 1o avtiotoko 1otoAoyiko block mapagivng (VEOMAXOUATIKOV 1GTOD HOVILOTIOHEVOL
otn @oppoAn (Formalin Fixed Paraffin Embedded — FFPE)

and 1o omoio kKol eAneOnoav TOAATAEG eV OElpa

e 48

10TOAOYIKEG TOPEG Thyovg 3-4 |, Y& QuTég TIG TOHEG .
TPAYHOTOTIOMNONKAV ~ VOOOIOTOXNHUIKEG — XPWOOELS — HE :
aviicopata e0kd yia CD4 (4B12, 1:40, Biogenex), CD8 | 5.
(SP16, 1:80, Thermo Scientific), CD163 (10D6, 1:400,
Biocare) kou FOXP3 (236A/E7, 1:100, Abcam) pe okomo SN
TOV EVTIOTONO KOl TNV TIOCOTIKOTIONOT T@V QAEYHOVOS®V B
oToElwv eviog Ttouv Kevipou Tov oOykou (TC) Ttov -

dnBnTkov petdnov (IM) aAAd kot twv TLS.

Ocov agop& T TeAevtaia, OTIC OpEiONEG _
4 A . Ewova 1: A i (K CD20, CD3,
TIEPUTTAOOELG Xpnolpomnownkav ETKOVLPIKA oL Eduar 1: Avodoloroxnpui éxgpaor oy
avoooioToxnHikEG xpwaoelg CD20 (L26, 1:500, Dako), CD3
(LN10, 1:200, Novocastra), CD23 (DAK-CD23, 1:80, Dako) xou CD31 (JC70A, 1:70, Dako) ywx

mv emPefaiwon g mapovoiag tovg, avadeikvooviag T B, T Aeppoxkittapa, ta Sevopiiika
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KOTTOpa Kot ta ABiSixn pe vymAod tomov evbobnAlo (High Endothelial Venules — HEVs)
avtiotoya (ewova 1).

Tehog, mpaypatonowm)Bnke n xpawon CK7 ywx v emPefainon/avadelén veomAaoHaTIKOV
BAaotwv evidg twv TLS. Ot avoooioTOXNHIKEG XPWOELG TIpayHaTOTOmONKay He TN Xprion Tou
avtopatov ovotpatog Leica Bond III (Leica Biosystems, Melbourne, Australia) kot Ttov
avtiotoyov Kt aviyvevong Leica detection kit (Leica Biosystems, Newcastle, UK). To
TIPWOTOKOAAO (01 OLVONKEG KOl 01 BEATIOTEG XPALOTCELG TWV TIAPATIAVE XVTIOCOHAT®V) KaBopiotnke
0€ TOHEG LTTEPTANCTIK®V OHLYSOAGDV. AULTO TiEpIEAGUBaVE TNV AVAKTNOTN AVIYOVIK®V EMTONIOV O
vyPnAd pH ywx v mepintwon twv CD4, CD163 kot FoxP3 kot g xapunAd pH ywx 1o CD8. H
OTITIKOTIOINOT) €YLVE HE TN XPNOT XpwHOYovou Siapvofeviidiving (DAB).

A&wodoynon - aviyvevon - mocotikomoinon TILs kot M2 pAKpOQAY®V ava
VEOTTANGHATIKO S10pEPIoPU

EMoeOnoav kata péco 6po 9 pIKpopwTtoypagieg amd KaBe avoOOIOTOXNHIKE XPOOHEVO
TAOKAKL (0LVOAIKG 5.652 pwtoypagieg) pe NIKON DXM-1200 Digital Camera o€ avdAvon 3.840
X 3.072 pixels amo NIKON Eclipse E800 pikpookomo pe @akovg E-Plan Achromat. To Aoyiopikd
TIOL Xpnolgono|Onke ya m ANUn ToV HIKPOP®Toypaglov Ntav to Automatic Camera Tamer
(ACT-1) Version 2. Ot eikdveg anoBnkevtnkav og JPEG oe moiotnta 95% xwpig K&mowx mepontepw
ene&epyaoia mépav g 1ooppomiag Aevkov (white balance), n onoia kon puBpIloTAV TPV M TN
AU TV piKpoeotoypaglav. Tpelg potoypagieg eAnenoav amd To KEVIPIKO HEPOG TOL OYKOU

(TC - tumor center) oe peyéBuvon X100 kon €61 amo to diNbnTko pétwmno (IM - invasive margin)

g 1 S T
A wh oy g T ¥ - PN
e . v e - '-.. e
L= 3 By B S
4 Wiyt gk T o

" Sy e oy ol
. g e

' : 7

p x, e

D PPI——— ey
File Edit Font - MeyéBuvan
Slice T [Count [Total Area |Average Size |bArea |
121 15cdBx200 perajpg 80 0002 222565 0,399 |/ - -
-\ ] aptBpog KutTapwv
7 i " (Kot . MUKVOTTA ) = 3
Xpwon ©éan Ap1Buog £l EC( id
Kuttdpowv

Ekéva 2: Exnuatikn aueikovion me Sladikaoiag avaAuong Kl TOOOTIKOTIOINONG TV HIKPOPWTOYPAPLAOV.
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Tov K&Be Oykov oe peyéBuvon X200. H avdAvon twv €KOVOV Kol T TOCOTIKOTOINOT TV
omBnTKwv KuTtdpwv MpaypatonomBnke pe t xpnon v Adobe Phothoshop CS6 kou Imagel
(https://imagej.nih.gov/ij/).

To TPAOTO AOYIOHIKO XpnolHomoBnke ywx Tty emAoyn] TV BeTKOV KUTTAp®V
KeEXPWOPEVQV e DAB pe Bdon t xpoid toug. Ta Betikd KOTTApPA KATOTV BA@OVTOV Hodpo KAl 1|
LTTOAOITIN EIKOVA LETATPEMOTAV O€ AOTPO QOVTO. Ol aoTIPOHALPEG (TTAEOV) EIKOVEG AVOAVOVTQV HE
TO AOY1Op1KO imageJ kot Aapfavovtag vt Oy ta epPadd TV PIKPOPWTOYPAPIOV (VTTOAOYICHEVX
ano €161k Babpovopnpévo mAakidio) yx tig peyeBovoelg 100X kon 200X vmoAoyiotnke o aplBpog
KUTTAp®V ava XIA* (eova 2). H peyéBuvon 100X emAéyOnke yioo T0 KEVIPO TOL OYKOL GG T
gupuTepn Suvat 000V a@opd TNV KOALYTN epfadod Kol TNV KAVOTNTA TOL €SOMAIGHOD
(LIKPOOKOTO, QOTOYPAPIKOG QUKOG/onaONnTpag Kapepag) va avadeiel Sakpitd KOTTHPA OTIG
VOO OIOTOXNHIKEG Xpoelg. H peyaAvtepn peyéBuvon xpnoiponomfnke yx 1o SinBnTikd péTNo
TOU OYKOU KO TIPOTIUNBNKE NG MPMTNG TTPOG OIOQULYNV TNG TPOCHETPT|OTG KUTTAPWY TIOL AVIKOLV

OTO HECO TOL OYKOL WG KL KUTTAPX EKTOG TOL OYKO.

TTocotikomoinon TLS kot 6YNUATIGNOG OpAS®V

H moapouvoia kou n 0éon twv mepiveonhaopatkev TLS kd&be oykov e&etqotnke oTig
napandve v oelpd Anebeioeg Topég (A&H kot avoooiotoxnpikég) kat povo ooa TLS amelyav €wg
5 XIALOOT& a6 T0 S1NBNTIKO PETWTO TOL OYKOVL, CLUTIEPIAAHBAVOHEVAOV KOL OVTAOV TIOV OXETI(OVTAV
pe evéonopiko kapkivopa (DCIS), petpndnkav {Vingiani A, Viale G (2017)}{Liu X et al 2017}.
It mAokaKlx  opatouAivig-nwoiving o¢ TLS  avayveopiokav/mpoopetpninkay  Slakpitég
woeldeic Aeppokuttapikég abpoioelg mov mapovoialav HEVs kauvn BAaotiko kevipo. Agdopevon
OTL | OTOXNHIKT] XpWoTn opatouAivig - nwoivng €xel amodeiybel mwg pmopel va odnynoel oe
vroekTipnon g napovoiag twv TLS {Buisseret L et al 2017} (av kot autd a@opd KLpiwg TNV
€VOOVEOTTANGHATIKT] EVTOTIOT TOLG) XPTOHOTOWONKAY, G AUQIOT|HEG TIEPUTTMOELG, EMKOUPIKK Ol
avoooioToynpikég xpwoelg CD31, CD20, CD3 kor CD23. INa k&Be veomAacopatikd Oyko
TovAdyloTov 5 mhakakia (1 A&H kot 4 pe avoooioToxnpikn xpwon) adlodoyndnkav kot o akpifrg
apBpog twv TLS kataypa@nke.

Im ovvéxewx ta TLS Saywpiomkav oe egyyvg (epamtdopeva) aTLS kot amopakpuopéva
dTLS. H &idkpion avt) €ywve pe Baon vy anootaon kol v mbaviy mapepfoAr] @Lo10A0YIKOU
HaQkoL TapeyyLpatog (AOPia, mOpol, MASENG 10TOG GTEPOVHEVOG PAEYHOVIG Kol SeTHOTANGING)
avapeoa ota TLS ko 1o §iNOntikd pétwmo tov dykov {Pedersen L et al 2004} . To teAevtaio otnyv
TOpoVON  HEAETN opiletol @G TO €EWTEPIKO OPlO TOL VEOMAAOGHOTOG, QYVOOVIOG TUXOV
d0e0pOMAXOTIKT] Kot voBAacTikol Tumov avtidpaon. Q¢ aTLS mpoopetprdnkav ekeiva mou
EQPATTOVTAV OTO SNONTIKO PETOTO TOUL OYKOL 1] GUVOEOVTOV HE QUTO HE HIl QLOLOAOYIKO 10TO

(6eopomAaoTikd, wvoBAaoTiko) Ko 0oa oxeti(oviav pe DCIS. Q¢ dTLS kataywprdnkav ekeiva mov




YAIKA KAT MEGOAOI

StapecoAafovoe ELOOAOYIKO HOQKO TAPEYXLHO HETAED TV 18wV Kol Tou S nBnTikoL peTOTOL
(ewova 3).

H mnopovoia twv aTLS ko dTLS

Normal breast Infiﬂ’tativ; &
a&loAoynBnke oe k&Be 10T0AOYIKO TAOKIS10. XN parenchyma Tumor Marging S
OLVEXEIX Ol OYyKOl ywpiotnkav oe 3 opddeg pe Adipose o
tissue
faon v mocotikr] mapovoia Ttwv aTLS ﬁ ~dTLS
1‘- E .-".
(otepovpeva TLS, xapnAn n pétpx 1 g 4 TLS, Normal breast & _aTls
vynAn >5TLS). H epappoyn ev gelpd TOp®V ano pa?r.:\r‘wma [ :
KOBo mapagivng emétpePe NV agloAdynon Twv \ :
—_— Inflllrativg
CD4, CD8, FOXP3 ka1 CD163 Kuttdpmv €viog d ' Tumor Margins

kaBevog TLS Eexwprotd oe 118 amo touvg 167 ;
aoBeveig g mapovoag peAétng (oe OOOLG TTAV fgl:gg fouHo;ggt? ?gig;?zvmt)? 15 vt dTLS o oxéon pe to omonriee
EPIKTO va yivouv 1 Non vmpxav Kol ot 4 avoooioTOXNHIKEG Xpwoelg). H avoooioTtoxnuikn
a&loAdynon avedel&e SIOKLHAVOEL OTIG KUTTAPIKEG GLYKEVIpwOoelg Twv CD4+, CD8+, FOXP3+
kot CD163+ kvttapov evidg twv TLS oe kdBe Oyko. Avtd emetpefe 10 S1AXOPLOPO TGOV
VEOTIAAG ATV OVAAOYQ HE TO TOCOOTO TV BeTIK®V KLTTApWV Tov e§€ppalav kKabe avticopa. H
KOTNyoplonoinon autn €ywve o€ 4 opddeg mMOAD YapnAr, XopnAn, HETPIX, LYNAN HE TTOCOOTK
Betikomtag va kvpaivovtar ano 0-10%, 10-20%, 20-30%, >30% avtiotoa. Xe kaBe Oyko

Kataypa@Tnke pio peomn tipn twv aTLS kot twv dTLS ya kabBéva amo ta eetacBévia aviioopata.

ETATIOTIKI] AVAADOT)

[Ma ™ dnpovpyia T@v mMVvAKev cuvaeelag Kot emfBinong xpnotpornomdnke n ékdoon 7,01
tov Prism Graph Pad. OAax ta otomioTikG 1e0T ouvvaeewag (x%, Fisher’s exact test)
TIPAYHATOTIOONKAV XPTOHOTOI®VTAG TOV aplBpo TV aoBevav Kal Ol To TOGOOTH TOLG, TTap’ OTL
TK QVTIOTOX YPOENHATA TIOPOVLCIA(OUV TIOCOOTA. XUVETMMG Ol TIHEG P OVOQEPOVIAL OTOUG
aplBpovg tov eéetacbéviwv aobevov oe kdabe mepintwon. Ta pn mapapetpikd teot (Mann-
Whitney ko Kruskal-Wallis) ypnowonomndnkav yit v  avdAuon OLVEX®V TIOCOTIKAOV
petafAntav. I'a myv avaivon emPioong voAoyiotkav log-rank p kon Gehan-Breslow p. Ot tipég
p<0,05 BewpriOnkav oTATIOTIKA ONHAVTIKEG. MOVOTIRPAYOVTIKEG KOl TTIOAVTIXPAYOVTIKEG AVOAVTELG
emPinong (Cox Regression) mpaypatonomBnkav pe v €kdoon 24 touv IBM SPSS 1600 yia 10
elebBepo vooov 0600 kKot T OLVOAIKT emPiwon. TMa T TOAVTAPAYOVTIKEG OVOAVOELG
xpnoponomnke n pébodog mpoodevtikig mpoodnkng petafAntav (forward stepwise) pe 6pio yx
TNV €10ay®YN TOV ONHOVTIIKOV HeTafAntav to 0,05. T ) dnpovpyia tewv ypagnuatewv DES ko
OS mov MapaBETOVINL OTO MAPATNHA «CVHTIANPOHATIKEG PETPOEI» XpnolponowBnke n €kdoon

1.1.5.0 Tov Aoyiopikov jamovi (https://www.jamovi.org/).
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AITIOTEAEXMATA

A&odoynon CD8+ CD163+ KUTTOPIKOV TIUKVOTITOV OTO KEVIPO KOl TO
SmOnuk0 péTOMO TOL OYKOL KAl 1) GUOYETION TOVG HE  TOLG
KAVIKOTIO00A0 YO AVATOPIKOD G YAPAKTIPES KL TNV KALVIKI] TIOPELA TIG VOGOV

Apyika éywve katapétpnon twv CD8+ kot CD163+ KuTtdpwv OTO KEVIPO KOl TNV
TIEPLPEPEIX TOL OYKOL OTNV OTOlK KOl TXPaTnpnOnKav onpavTikeG S1QopEG OGOV GPOPA TNV
KOTAVOWT, 0€ amOAVTOUG aplBpodg, aVAHESH O QUTA Ta SIKUEPITHATH TOL OYKOU. XE PECEG TIHEC
T0 SNONTIKO PETOTO TV VEOTTAACHATWV TIEPIEiXE TEPIOGOTEPA KUTTAPA QMO QUPOTEPOLG TOUG
KOTAPETPOHPEVOLG TUTTOLG KUTTAPWV. AUTO NTAV EUEAVEG Y& TO OUVOAO TV €SETa(OHEVQOV
acBevav (eova 1) GAAa Kol ylot DTIOOHASEG VTV OTPWHATOTOWNpEVEG avex grade, péyebog -T
(ewbveg 2a, b, i, j), Aepgadevikn Saomopa -N (ewkdveg 2c, d, k, 1) ko otddio -TNM (eikdveg 2g,

h, o, p). KatapetprOnkav kot agloloyndnkav emiong mbavéG CLOXETIOE OVALESH OTOV

p<0.0001 p<0.0001

qqqqq

Df!‘ﬂ.:b%'l_ _'- "'h..:;f(r

CD8 / nm?
CD163 / mm

[ ]

Euwva 1: CD8+ ka1 CD163+ mokvémeg avé mm’ oto TC kat 10 IM. Ot opidvuies ypappés aviatoyodv o péoeg myiés.

apBpd tov CD8+ ko CD163+ KUTTdpwV OTO KEVIPO Kol TO SINONTIKO PETWTO TOL OYKOL HE TO
grade, péyebog oykov, Aepoadevikr Staomopd (N) kou otddio TNM. H emkpdton twv CD8+
TILs NTav ep@avéotepn ota XapnAng dta@opomnoinong kapkivopata (grade 3) évavil ToV HETPLAG
Kot LYMANG (grade 1, 2), 1000 GTO KEVIPO TOL OYKOL (TIOPATNPELITAL OTATIOTIKN TAOT)) OG0 Kal 0TO
SMONTIKO PETOMO TOL (OTATIOTIKA OMUAVIIKO - €1KOveg 2a, b). Aev mapatnprBnke ovoyétion
avapeoa o 8Bnomn tov veomAdopatog and CD8+ kot péyeBog, Aep@adevikn Katdotaon 1 oTad10
Oykou (ekéva 2 c-h). O ap1Bpog twv evéoveomdaopatikov CD163+ KuTTdpwy 0T0 KEVIPO Kol TNV
TIEPLPEPEIX TOL OYKOL NTAV HEYOADTEPOG 0TOLG acBevelg pe xapnAng Olx@opomoinong OyKoug
(grade 3 - ewoveg 2i, j), pe T2, T3 veomAdopata (ewkoveg 2k, 1) 1§ pe N+ Aeppadéveg (eikdveg 2m,
n) ¢ Kol e aoBeveig pe mpoyxwpnpévn vooo (atadwa 1B, III - ewkoveg 20, p). Avtd ta Sedopéva

oLOYETI(OVY TNV aVENpEVN TIapovaia Twv M2 pakpogdywv (CD163+) pe Suopevn mpdyvwon.
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Grade
a Tumor Center b Invasive Margin i Tumor Center i Invasive Margin
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Ewova 2: Aaypaupata Whisker ya 1i¢ mokvomteg twv CD8+ (a, ¢, e, g), CD163+ (i, k, m, 0) kuttapikeyv mukvotntwv oto TC kot CD8+ (b, d, f, h)
kot CD163+ (j, I, n, p) oto IM ot ayéon pe kAwikonaBoloyoavaropikois xapaktipes: Grade (a, b, i, j), péyebog dykov T (c, d, k, 1), Asppadevikn
enéktaon N (e, f, m, n) ka1 TNM otdéio (g, h, o, p). early=I, IIA advanced=IIB, IIIA, IIIC

E&etdotnke eniong n oxéon avapeoa oe CD8+ CD163+ KUTTAPIKEG TTUKVOTNTEG EEXWPLOTA
Y& TO KEVIPO TOU OYKOL Kol TO SNONTIKO péTwMo pe TV KAWVIKY mopeia tov k&Be acBevn
XPT\OHOTIOL®VTOAG TN HEOT) TIHT Y1 TO Stowplopd avapeoa o€ xapunAn (L-Low) kot vymAn tipn(H-
High). Avadpopikég avaiboelg otovg oaobBeveic pe follow-up (n=97) avddei&av oT1 o1
VEOTACGHOTIKOL OYKOl TV 0oBevev mov amdAavoav To HeEyXAVTEPO SLACTNHA eAgLBEPOL VOGOL
(DFS) mapovosicoav ca@ang Hikpotepeg TLUkvOTnNTeg CD8+ Agp@okuTtapmv Katd 1o SndnTiko
pétomno (CD8+ IM L) and avtodg mov vrotporniacav ouviopotepa (Hikpotepo DFS - eikova 3a).
O1 tedevtaiol mapovaiaoav VPNAEG ovykevipwoelg CD8+ ot1o 1610 VEOMANOHATIKO SlapEPIOHA
(CD8+ IM H). Xe avtiBeon pe auto dev mapoatnpndnkav onpaviikég Sagopég oto DFS oe
aoBeveig pe vYNAEG N XapnAég ovykevipwoelg CD8+ AgHQOKLTIAPOV OTO KEVIPO TOU OYKOL
(ewdva 3a). Avénpévn ovvolikn emPimon mapovoiaoav o1 acBeveig pe dykovg CD8+ IM L évavtt
avtwv pe CD8+ IM, yeyovog mov avadeiybnke Kol otatioTik& onpaviikd (ewova 3b). Ot

nMukvotNTeG TV CD163+ (M2 pakpo@dywv) o€ ap@otepa T e&eTalopeva Stapepiopata Tov OyKov




EIAIKO MEPOX

(IM kon TC) Oev enétpePav o OTPOUATONOINOT TV aobBevdv o€ OpAdEG HE OTATIOTIKK
SaopeTiko SrtxoTnpa eEAevBEpoL vooou 1 6LVOAKTG emPBinong (ewdva 3c) or OS (ewova 3d).
MeAlemBnke akopa n ouvoxétion Towv CD8+ kot CD163+ kuttapikav mukvottev pe DFS

kot OS oe vmoopadeg aoBevav otpwpatonomnpéveg and Sidgopeg KAVIKOTABOAOYOOVATOHIKEG

petafAnTég (eova 4).
a cDs c CD163
100- e
L4
90- al:lj.i:‘-“_ D N i
| -
30' Lll 1
E 70+ 8
% =)
60 60 Bl
504 IMHvs L B 50
- Log rank p=0.0312 40
Gehan Breslow p=0.0304
Hazard ratio= 2 315 30
30 T T T T 1 ! ; ! : :
0 2 4 6 3 10 0 2 4 6 8 10
b years d years
100-ji=t—p
m-
| - ub Lot bbbl M
m- __.“i'.'.'m’ ‘.!l'""": 80- Ty v w e N li [}
701 ] 70
w o w
o o
60 60
504 IMHvs L 4TCHvsL
- Log rank p=0.0656 Log rank p=0.1854
Gehan Bre_slow p= 0.0490 Gehan Breslow p=0.0818
- Hazard ratio=2 13 Hazard ratio=1.994
0 2 4 6 8 10 0 2 4 6 8 10
years years

== TC High (n=50) =s= TC Low (n=47)
—— M High (n=45) — IM Low (n=52)

i TC High (N=45) sb=
— M High (n=45) —

TC Low (n=52)
IM Low (n=52)

Ewova 3: KapunvAeg Kaplan-Meier émov ameikovi{ovv DFS (a,c) kar OS (b,d) yia Toug aobeveic mov avaAvOnkav o€ axéon |e v KUTTAPIKIT) TUKVOTNTA
(H-High, L-Low) twv CD8+ (a,b) ka1 CD163+(c,d) oto TC 1j 1o IM. Kataypd@oviai ol OTaTIOTIKG ONUAVTIKES SLa@opég, ot Taaels kat o Hazard

ratios.

Ot Sgopég mov mapatnpriOnKav avapeca oTig €§eTalOPEVEG LTTOOHASEG QPaiveTal V&

OXeTI(OVTIOL TIEPLOCOTEPO HE T KAWVIKOTABOAOYOOVATOHIKA XOPOKTINPIOTIKA om’ O,TL HE TIG

KLTTOPIKEG TUKVOTNTEG CD8+ ko CD163+, ave&apTTmG KUTTAPIKOL SIGPEPIOPATOG OTAV QUTEG

e€etaoToOV pepovopéva (elkdveg 5-8). Avtd ta dedopéva LMOSEIKVUOLY OTL Ol EEXWPLOTEG
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avaAboelg Twv mukvotitav CD8+ kot CD163+ o€ pepovopéva KUTTapiKd Stapepiopata dev gival

XPNOHOL IPOYVOOTIKOL BlodeikTeg yia Tnv emPimon Tov OyKov 1| To Stdotnpa eAcuBEpou vooou.

Grade T status LN status TNM stage
1004+ 1004+ . 100 1004+ Ay
90
904 . 90 90
‘\ " 8o
sl te) 70 0 80
Hn AL 80
£ g = £ n £
40
604 0 60 0.
Log rank p= 0.0720 20 Log rank p=0.0005 Log rank p=0.0108 Log rank p=0.0009
501 Gehan Breslow p=0.0181 10{ Gehan Breslaw p= 0.0006 501 Gehan Breslow p=0.0124 501 Gehan Breslow p= 0.0010
Harzard ratio 2.067 Hazard ratio 3.933 Hazard ratio 2.707 Hazard ratio 3.691
o 2 H 5 [ 10 0 2 H 5 8 10 0 2 4 6 8 10 0 2 a 6 8 10
years years years years
1004+, BT r— T T 1004
R e
Luminng
90 90 90
80; 80 80
g n g 8 n
60: 60- 60- 60
Logrank p=0.0114 Log rank p= 0.0003 Log rank p=0.0194 Log rank p= 0.0005
*Genan Breslowp= 0.0075 5 Gehan Breslow p=0.0009 5 Gehan Bresiow p= 0.0145 501 Gehan Breslow p= 0.0005
. Hazard ratio 3.942 . Hazard ratio 6.868 .| Hazard ratio 3.426 . Hazard ratio 6.198
o z 4 & & 10 o 2 4 6 8 10 o 2z 4 6 8 10 o 2 1 6 & 10
years years years years
- G1,2 (n=58) - G3(n=38) - Ti (n=39) —— T2,3(n=58) - neg(n=38) -— pos (n=59) i Early (n=50) -~ Advanced (n=47)

Ewova 4: DFS kot OS twv agbevdyv aviAoya Lie Tou6 KAVIKOTAHOA0yoavaTopuikovs XapaKTpeS TV OYKwV TOUG.

Grade

CcD163
A C
1004 100t R i i
F' £ 1= :
904 804 ‘;--II L TR TR i
t adaay
80 804 ‘f va'u il
i oy,
a 4 =
g ™ g Pocdiaagtok
[=] [=]
601 604 e 1L
50- 504
40 404
] 0
B 1004 D 1wooq
S04 S04
B0+ B0+
70- 704
o o
o o
&0 604 Twt
504 50+ i i
40 404
0 2 4 & 8 10 o 2 4 [ 8 10
years years
—— G12TCH(n=28) -+ G1.2TCL (n=30) —— G1.2TCH (n=17) -+ G1.2TC L (n=41)
— G12IMH(n=17) - G1.2IML (n=41) — G12IMH(n=15) -+ G1,2 IML (n=43)
= G3TCH(n=22) == G3TCL(n=16) == (3 TC H(n=28) == G3TCL (n=10)
= G3IMH (n=28) = G3IML (n=10) = G3 IMH (n=30) = G3IML (n=8)

Ewodva 5: DFS kat OS otpopatonompéva ava grade veomAAOHUATOS aVOAVUEVQ OE GYE0T) E TIG KUTTAPIKEG TTUKVOTNTEG
CD8+ ka1 CD163+.
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T status

C
Woamie ma
50 fa wne mowon
30+ =
i ELE N
20+ .
104 304 .
o T T T T 1 20 T T T T J
1] 2 4 [] ] 10 (1] 2 4 [:] ] 10
years years
B 100 D 100
0
S04 Ll
B0~ . -
[T
T B804
T wa
&0 70 BT
w w S ————
o 507 =1 .
a0 601 .
a0 504 e u
20 el
40
104
o 30 T T T T J
(1] o 2 4 6 8 10
years
—— T1 TG H(n=22) e T1 TG L(N=17) —— T1 TCH(n=15) cws T1TCL (n=24)
——= T1IMH(n=16) st T1 M L (n=23) ——= T1IMH (n=17) vt T1IML (n=22)
mi= T2,3TCH (n=28) ='= T2,3TCL (n=30) e T2,3TC H (n=30) ='= T2,3TC L (n=28)
= T2.3 IM H (n=29) =te T2.3 IML (n=29) e T2.3 IM H (n=28) e T23IML (n=30)

Ewova 6: DFS kat OS otpopatonompéva ava péyebog oykov (T), avalvpéva oe oxéon Ue TIG KUTTAPIKEG TUKVOTTESG
CD8+ ka1 CD163+.

LN status
cDs CD163
A C
1oo 1oo Tli:.l,.lll -l
20 W .'.'||. * : 204 E
T N . [ N N T T T
B0- - =01 S
h 704 (18
. - e o
o T . 7]
& - = 5 o] -
&0 . ML R
[ - - m m. N
504 A -
a0 .
1 301 tous
30 20
0 2 4 [ 8 10 0 2 4 [ 8 10
years years
B D
100 . _— T 100 — . P P
e Wit -y._|.qﬂJlJ.....Ll_..ll.lll.l...lll-ll:
204 20 w'e ‘e '-I_- l-u- LI :

;" - III: i...lll
a0 a0 L [ANH
20 704 rie b i e

W W
o o
B0+ &0+
50 50
404 404
30 . " . g 30 r r .
0 2 a [ 8 10 0 2 a 6 8 10
years years
—— LMNneg TC H(n=18) -+ LN negTC L (n=19) —— LM neg TC H (n=13) -« LM neg TC L (n=25)
— LNneg IMH (n=13) -+ LN neg IM L (n=25) —— LM neg IMH (n=14) -+ LN neg IM L (n=24)
wim | N pos TC H(n=31)='= LN pos TC L (n=28) mi= | M pos TC H (n=32) ='= LNpos TC L (n=27)
b

LN pos IMH (n=32) «'«

LM pos IM L (n=27)

i LM pos IM H (n=31) ==

LM pos IM L (n=28)

Ewova 7: DFS kat OS 0Tp@UATOTOMUEVA OXETIKA HE T Aep@adeviki) Siaomopd tov veomidoparos (T), avatvpéva oe
axéon pe TI§ KUTTAPIKEG MukvotnTeg CD8+ kat CD163+.

— 74—




AIIOTEAEEXMATA

TNM stage
cba CD163
A opge C 100y
s | X W L= -". 1 r i
a0 ¥ e ;: TR TR 801 L‘ taw . I:‘-l -
B0+ ' - [ TR LR Y
804 704 i P .
70 601 = I
o . o
E = o -
B0 204
504 P - 304 P
204 .
40
104
30 - . - - v 0 r . —
0 2 4 [ 8 10 0 2 4 [ 8 10
years years
B 1 DDt 1 [ FR— TR T R TITr T ' D 100 =t T R— L N FTR TR TR S —y)
L 1 | T T T ek -Ll-l-l--i-;--ll---uu-l (TS PR
'II ] ] ] L] & i
20 - i o 904 Li_ M ....: o
a0 : . = ...
?D_ LTI m_ :
8 [N g P R ]
60 e 601
504 504
404 304
30 r 30 T T . ;| )
0 2 4 [ 8 10 0 2 4 [ 8 10
Yaars Ya&ars
—— early TC H (n=27) -+ early TC L (n=23) —— early TC H (n=18) - early TC L (n=32)
— early IMH (n=19) - early IML (n=31) — early IMH (n=21) - early IML (n=29)
wim ady TC H (n=23) ='= advTCL (n=24) me= ady TC H (n=27) ='= advTC L (n=20)
= adv IM H (n=286) '« advIML (n=21) == adv IM H (n=24) = advIML (n=23)

Ewdva 8: DFS kat OS otpwpatonomnuéva ava otadio TNM, avaAvpéva o€ oxéon e Ti§ KUTTapikéG mukvotnteg CD8+ kat
CD163+.

A&woloynon CD8+ kot CD163+ KUTTAPIKOV TIUKVOTITOV GE GLVSLAGHEVA
Swapepiopata tov Oykov

Ye mpornyovpeveg peAéteg {Galon J, et al}{Pages F, et al} éxel avadeyBel n xpnopotta
€vOg avoooAoyikou score ov Ba Bacileton ot cuvdvaoTiki agloAoynon twv TILs and 1o kévipo
Kol To SNBNTIKO PET®TO TOL OYKOU, HE GKOTO TNV MO €00TOXN TPOBAEYN LTIOTPOTING TOV OYK®OV
Kol 0LUVOAIKNG emPBiwong oe aobeveig pe Kapkivo may€og eviépou pwipov otadiov. Me fdon avt)
mv 16€a diepevvnOnke eav 1 avéAvon twv CD8+ kot CD163+ KUTTAPIKOV TTUKVOTHTOV OTO KEVIPO
Kol 10 SONTIKO PETONO OLVELAOTIKA, SUvavTal V& BEATIOCOLY TNV TIPOYV®OT) 600V aQopd TO
plOKO LTOTPOTIG KOl TN OLVOAKN €mPinon otov, Kapkivo Touv pactod. Ocov agopd v et
ToUTOL avdAvon Twv CD8+ KUTTAPIKOV TUKVOTHT®V TIPOKVOTTEL OTL Ol VEOTTAXCHATIKOL OYKOL TIOV
napovoiaoav VYPNAEC Tukvotteg CD8+ 0T0 KEVTIPO TOL OYKOL Kol XXHUNAEG 0TO SINBNTIKO HETOMO
avtov (CD8+ HL) eiyav kaAOtepn poyvwor (e1koveg 9a, 9b) évavtl ekeivwv oL Mapovsiaoay Tov
avtiotpo@o cuvévaopo (CD8+ LH). Avtifeta, xapnAég KuTTaplkéG ouykevipwoelg ano CD163+
OTO KEVIPO TOL OYKOL GUVSLOOHEVEG HeE LYMAEG ovykevipwoelg CD163+ katd 1o SiNBnTikd
pétono (CD163+ LH) napovoiaoav €uvoikOTEPN TIPOYVMOOT] EVAVTL TOL AVTIGTPOPOL GLVSVAGHOV

(CD163+ HL) oe DFS aAA& ko OS (ewoveg 9c, 9d).
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a c CD163 e Combined CD8/CD163
1004 100 1001t )
: .
90 90 90 .J it
il " »
L luws
80 . - -k \ 20 20 — | . .
| \
e sl ] V= ' el [
) 70 [ 70 - 70 H
e ' ; d i |
Q | I o c I TR —
801 S r— 601 801 |
‘. i P
| I
50-4HL vs LH - 50 501FCISws UCIS
Log rank p=0.0882 Log rank p=0.0216
“1Gehan Breslowp=0.0282 40+ 409Gehan Breslow p= 0.0070
_ |Hazard ratio=0.2842 Hazard ratio= 0.2242
B T T T T 1 30 T T T T 1 30 T T T T 1
0 2 4 6 8 10 0 2 4 5 M 10 0 2 4 6 8 10
b years d years f years
100+ 3 100+ 100+ I
Ll e
90 90 4 90 H — IR ERTT]
] L
804 204 804
: I
70 — 70 701 —H
w |
8 | 8 8 |
60 60 60 B "
50-HL vs LH 50{HL vs LH 504FCIS vs UCIS
- Log rank p=0.0328 Log rank p=0.1184 Log rank p=0.0041
Gehan Breslow p= 0.0478 401Gehan Breslowp= 0.1178 409 Gehan Breslowp=0.0057
a9 1azard ratio=0.1714 Hazard ratio= 9.355 Hazard ratio= 0.1016
T T T T 1 33 w
0 2 4 6 8 10 0 2 4 s 3 10 0 2 H s 3 10
years years years
== HH(n=30) = HL(n=20) m= HH(N=34)  »'« HL(n=11) s= FCIS (1=28) == UCIS (n=17)
= LH(n=15) ' LL(n=32) = LH(n=11) e LL(n=41) - HH/HH (n=21) - Rest(n=31)

Ewodva 9: (a-d) Ot kapnvAes Kaplan-Meier aneikoviovv DFS kat OS yiax 6Aoug Toug acBeveic oe axéon pe m kutrapikn mukvomta CD8+ kot CD163+
ota ovvévaopéva Sapepiopata Tov Oykou. (e-f) avadeikvoovv DFS kar OS yia 600v¢ aofeveic avaAlOnkav ge ayéon pe T ouvSLAOUEVN TTUKVOTNTH
CD8+, CD163+ ota cuvévaopéva Srauepiopata tov oykov (TC, IM). HH/HH vynAég mukvomntes CD8+ CD163+ oe TC ko IM. "REST" LL/LL, HH/
LL, LL/HH. Ot otamioTikd onpavTikéG Slapopég avapeoa otig opddes kar 1o HR avaypdgovrat.

YvAoyikn adodoynon tov CD8+ kon CD163+ KUTTAPIK®OV TIUKVOTI|TOV OF
OLVSVLACHEVA S1APEPIOPATA TOV OYKOL

Ta dedopéva avadelkviouy nwg 1 Sta@opeTikr| katavopn twv CD8+ kot CD163+ kuttdpwv
OTI( OUVSVOOPEVEG TIEPLOXEG TOL OYKOL €XEL SUVNTIKT| TIPOYVWOTIKT a&la 660V aop& To SlaoTnpa
eAebBepo vOooL A& Kon TN oLVOAKT emPiwon. Me Bdon avtd ta dedopéva a&loloynbnke edav
Hix ouAAoyikn aélodoynon twv CD8+ kot CD163+ MuKvVOTTwV o€ OXE0N HE TN SapEPICHATIKN
TOUG KOTOVOUT] (KEVIPO KOl TEPLPEPELX OYKOL) HTIOpel va elval o €0DOTOYN TPOYVWOTIKE OGOV
agopa 1o DFS kot 1o OS. Autég ot avaAdoelg ouvékpivav aobBeveig ol dykol twv omoiwv
TAPOLOINCAV E€VVOTKEG KATAVOWEG KUTTHPIK®Y Tukvotntwv CD8+ HL i CD163+ LH 1 kot 1ig 2
padi (kaBopiloviag €totl TNV opdda aoBevov pe VVOTKN CUVOVACGHEVT AVOGOAOYIKT] LTTOYPOQT —
favourable combined immune signature — FCIS) pe aoBeveig o1 dykol Twv onoiwv mapovsiccav
duapeveic CD8+ LH n/kar CD163+ HL xuttapikég mukvotnteg (eEX1pOupEVOV 00wV elxav
Tautoxpovn ékppaon CD163+ LH 13 CD8+ HL). Ot aoBeveig avtoi kaBopidovv v opdda pe
duopevn ouvdvaaopevn avocoloyikn vroypagr] (unfavorable combined immune signature - UCIS).
Avt] n ovykplon avedelée onpavtikeg Sagopég 06cov agopd 10 DFS kot 1o OS avapeoa oe
aoBeveig pe avoooloyikr vmoypagr FCIS kot ekeivoug pe UCIS. e faBog Setiag ot aoBeveig pe

FCIS napovoiacoav kaA0Ttepo Sidotnpa eAcvBépouv vooou kal ouvoAikn emfBiwon (96,3% kol ota
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&00) évavtt Twv acBevav pe 54,5% DFS kot 67,3% OS (ewkoveg e, f). Emiong o€ autob tou OO
Vv avaAvon mapatnprOnke OTL N OHOYEVOTIOMNHEVT KATOVOUT] KUTTOPLK®V TIUKVOTHT®OV GTO KEVIPO
KOl TNV TEPLPEPEIX Tou OyKov (ouvévaopéva CD8+/CD163+ HH/HH, LL/LL, HH/LL kon LL/HH)
dev pmbdpeoe va Saywpioel Ta veomAdopata wg pog DFS kot OS (ekdveg 4de, f). Ot aoBeveig mov

TAPOLOIACAV AVTEG TIG AVOTOAOYIKEG VTIOYPAPEG EVIROTOVTAL 0TV opada Aotroi - “REST”.

CD8+ ka1 CD163+ ev60veEOTTAAOPATIKEG TOKVOTNTEG O AOOEVEIG PE KAPKIVO
TOV HAGTOD KAl 1] OULGKETION TOUG HE KAWVIKI] TIOPElA TI|G VOGOV
OTPOUATOTIOUHEVEG ATIO KAIVIKOTIOO0A0Yy0avATOPKOUG XUPAKTIPEG

YnoBétovtag O0tt ot Sagopetikég mukvotnteg twv CD8+ kon CD163+ kuttdpwv o€
OLVOLOOPEVH  SIPEPIOPOTOH  TOL  OYKOU  OVIUTPOOWTEVOLV  OlXQOPETIKG  emineda
OVTIVEOTIAXO LOTIKTG/OYKOKATXOTOATIKIG SpacTNPLOTNTAG, EPELVIONKE TMEPATEP® €AV T) EVLVOIKN
OVOOOAOYIKI] LTIOYPOQT] €XEL TIPOYVWOTIKN oia Kol o€ vmoopddeg aobevov mov mapovoiacav
VYPNAG 1] XOAUNAO plOKO LTTOTPOTING AVAAOYA HE T KAIVIKOTIKOOAOYOXVATOHIKA XOXPAKTPIOTIKA TV

OYK®V T0ouG. ' autd ko a§loAoynOnke n mpoyvaotikn aéia Twv euvoikewv CD8+ HL kon CD163+

A Grade CD8 C Grade CD163 E Grade 3 patients
100 fot . . - 100
100 | :
N Ve - | Eorer a0 |
eod 1 I i |
' (N W ' 804 I
80+ . 80 70 |
W [ i [T L &0 ¢
. E lu P
v i & ™ h " £ 50
" " - e a L IR T =]
o s0d &0 L a0
S04 504 T I Foisws UCIS
o 20 Log rank p= 00831
404 104 Gehan Bresion p=0.0719
30+ - _ | Hazard rato= 02095
o 3 : H A 0 o 2 H H H 10 o 2 4 . & a 10
B v D = F
A1 i i T L 0000 et = 100 = » e
ke LEE T}
a4 — i - i i i @04 B ) ' B0 ¢ |
80
804 " = 50 ! PETEIT
Lo - 5 o
T+ 7o &0 4
8 8 8 s04 [
&0 504 204
o4 504 301 FCIS vs UCIS
201 Log rank p=0.0543
- b 10 ‘Gehan Bresiow p=0.0589
50 P o Hazard ratio= 0.1438
0 2 M I H 10 o 2 H & 8 10 0 2 H H H 10
years years years
— G1.2 HH (n=10} to G122 HL (n=18} i 51,2 HH (n=8) Lo G112 HL (n=8) e FCIS (n=5) b JCIS (n=6)
- G1.2 LH (n=7) Lo G1.2 LL (n=23) — G12LH (n=7) Lo G1.2 LL (n=34)
b= G3 HH (n=20] te 33 HL (n=2) b (353 HH (n=26) s G3HL (n=2) i— HH/HH (n=19) ' Rest (n=8)
&3 LH (n=8} ' G3LL (n=8) te=  G3LH [n=4} ‘= G3LL (n=6)

Ewdva 10: I'pagripata Kaplan-Meier mov napovaidovv 1o DFS kat 10 OS otpwpatonomnpéva katd grade kal avaAVUEVH OE GYEON LIE TV KUTTAPIKT]
nmkvomta CD8+ (A, B) i CD163+ (C, D) ota ouvSvaopéva Stapepiopata Tov OyKoL 1 0Tig auVELAOHEVES avodoAoyikés vroypawés (E, F).

LH avoo0AOYIKQOV LIIOYPOP®OV GTPOHATOTOMHEVT ano To veomAaoHatiko grade (ewkoveg 10A-D),
10 péyeBog tou dykov -T (eikoveg 11A-D), ) Aepgadevikn enektaon -N (ewdveg 12A-D) ko 10
0LVOAIKO 0TS0 TNM (ewkdveg 13 A-D).
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A T status CDE8 C T status CD163 E T2 and T3 patients
100 100y !
Es . a0 '—LL ' .
oo | 80 L 1 [T ETE Y i
T F04
(o &0
E 504 E 50 -
0 04
¥ T23M vs T23LH ] 301 FCIS & UCIS
204 Logrank pe 0.1084 20 b 20 Log rank p=0.0167
104 Gehan Breslow p=0.0808 104 10 ‘Gehan Bresiow pe= 000139
o] Hazard rafio= 0.3195 - Hazard rasio=0. 1924
] 2 a & 8 10 0 2 H & 8 10 o 2 4 H & 10
B yearns D years F years
100 LT !
a0
= . 201 ELY e d
T . 804 B0
50 5
8 soq E g 70 " T
404 - . . & N
I T2IH ws T23LH N .
20+ Lag rank p= 0.1744 = 504 ' , SIH FCIS w LUCIS
16 Genan Bresow p= 02123 » Log rank p= 0.0359 |
_ | Hapard raso- 03234 : 20+ 4 Gehan Bresiw p= 0.0452
a 2 4 & 1] 1@ - o | HEZard rako= 029015
years o 2 H & H 10 0 z 4 ) 8 10
years Vears
—— TiHHn=11} - T1HL[n=11} . T1HH{n=11 Lo T HL fned ~ ~
—— TiLHin=5 v TiLL [n=i2} oonn [[.:'::3}} oo [.[.';13}} b FCIS (n=13) == UCIS [(n=13)
b TZ,EHH n=18) ='= T2,3HL (=10} = n= -ta n= —— HHMH (n=14} ' Resl (n=18
b= T23 LH (n=10} =tm T23LL (n=20} ke Eg tw 6"=53} =t Eg tt 6"=£§} { } L '

Ewdéva 11: I'pagripata Kaplan-Meier mov mapovoidlovv 10 DFS kat 10 OS otpwparonomuéva kata T kat avaAvpéva O OXEan LE TNV KUTIAPIKT
nmukvomta CD8+ (A, B) 1§ CD163+ (C ,D) ata ouvSuaopéva Stapepiopata Tov OyKoU 1j OTiG GUVOVAOUEVES avoaoAoyiké voypagés (E, F).

C E

LN positive patients

LM status CD163

" 100+
) a0
oo L NP o
" T (R T B
50 . . 50
T ! o
7o 7o
Ta . ' &0
E E E =4 e P
a0 0 :
- 301 FCis = UCIS
3 LM pas HL w LM pas LH b . 20 Log mrnk pe 00152
204 Log rank pe 01208 = : 10] Genan Besowp- 0o0ss
10 ‘Gehan Bresiow p= 0.0509 14 N Hazard rafo- 01885
_ | Hazard rato- 03317 . . T p ps . T
s § 4§ & % 3 years
D years F
100 s . R )
=0 S0 e
=0 504
o o
8 e e . 8
50 a4
50 INposHL = LMpasLH Lt 504 FCIS wa LIS
Lag mnk p= 0.0381 Lag rank p= 00061
#1 Genan Breskw p=0.0432 bl 409 Senan Bresiow pe 0.0070
| Hazard rafio- 0.1554 Hazard rafio- 0.1035
I z 3 & 1 10 a z M & s 10 a z A & M 10
years years years
— LK mag HH [n= v Lmeg HL (n=11 . S b= FCIS (n=13) == LCIS (n=12
—— LMnegLH lm_g]l . DN meg LL {n=1 o t”“"g El'_]' ll::_‘gjj . m :g L':'l..'i"‘ﬂ { ! { !
— LN pos HH {n=22) e LN pos HL {n=9) — =g ! —i— HH/HH (n=18)  Rest (n=18)

« LMpos LL [n=17) Hipss bHim=g® o WY gsstin=s,
Ewdva 12: I'pagrjpata Kaplan-Meier mov mapovoidlovv 10 DFS kat 10 OS otpwparonomuéva katd N kot avaAvpéva o€ oxéon LE TNV KUTIAPLKT
nmukvomta CD8+ (A, B) 1 CD163+ (C, D) ot ouvSuaopéva Stapepiopata tou OyKou 1 aTig ouvSUaapEVeES avoooAoyikés vroypagés (E, F).

LM pos LH {n=11]

=

Ta amoteAéopata avadeydnkav opowx pe 0,1 eixe mapatnpnbei kol 010 yevikd mAnBuopo:
o€ OAeg TIG OTPpOHOTOTOMHEVEG OpadeG oBevav ekeivol pe CD8+ HL ko CD163+ LH vroypaoen

epgavicav kaAvtepo DFS ko OS.
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A THNM stage CD& c THNM stage CO163 E Advanced stage patients
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204 Log rank p=0.0815 50 Log rark p=0.2643 204 Log rank p= 0.0306
10 GeEnan Brasiow ps 00843 Gehan Bresiow p=0.2733 10 Gehan Bresow p= 00336
Hazard rala=10.1329 a0 Hazard ramo=5.109 0 Hazard rato=0.1584
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years years years
b= AdvHH [n=17]  ='= Adv HL [n=5) ) ﬁ [':[[nfﬂ : ﬁ [III_-[[n=1€~=? = FCIS (n=8) = UCIS [n=11)
t=  AdvLH (n=1%) ‘s Adv LL {n=15) n=23} n=17} . - _—rs
—— Eady HH[n=13} - [EaryHL (n=14} i~ Eary HH[n=13} -'* Early HL [n=5] L— HH/HH [n=13} Rest {n=15)
- EadyLlH{n=8} - EasrylL[n=17] = EarylH(n=g} - EaryLL [n=24]

Ewova 13: IT'pagnripata Kaplan-Meier mov mapovoiddovv 10 DFS kai 1o OS otpwpatomomuéva katd TNM kat avaAvpéva o€ GYEon LE TNV KUTTAPLKN
nukvomta CD8+ (A, B) 1j CD163+ (C, D) ota auvSuaouéva Staepiouata Tou OyKoU 1) 0TIG aLVSLAOHEVES avoaoAoyikég vmoypapés (E, F).

Ta amoteAéoPATA AULTAG TNG HEAETNG AVASEIKVOOLV HI0 VIOV GLOYETION OVAHECSA OTIG
oLvOLOOPEVEG SlpopeTikeg TLKVOTNTEG Twv CD8+ kou CD163+ KUTIOpWV O CLVOLOCHEVX
dapepiopata tov oykov (FCIS, UCIS) ko v kAwvikr mopeia twv acBevav (ekéva e, f).
"Exovtag outd v’ oy a&loAoyndnke n mPoyvwoTiKn a&io oUTOV TV avOTOAOYIKMV LTTOYPRPQOV
(FCIS, UCIS) otoug id1ovg aobeveic copatomonpévoug omd T KAVIKOTAOOAOYOXVATOUIKK
XOPOKTNPIOTIKA TV OyKav Toug. IMapatnpnbnke ot n vrnoypagn FCIS oxetildviav éviova pe
ELVOTKI] TIPOYVMOT aveSapTHTOG MTOXOV KAIVIKOTTHBOAOYOOVATOHIKGOV TIApAPETPRV (e1kOveg 14a-
h). Ztov avtinoda n vnoypagn UCIS névia oxetildtav pe Suopeviy mpdyvwon oTig i6ieg opadeg
acBevav (eikdveg 14a-h xon mivakag 1). Eival onpavtiko va avagepbet g n kAwvikn mopeia (DFS
kot OS) oe aoBeveig pe vmoypagpny oykov FCIS ko dvopeveig kAwvikomaBoAoyoavatopikolg
Xopoaktnpeg Sev Eexwpidel amo ekeivn aoBevav pe euvoikovg xapaktrpeg (A.x. grade 3 évavt 1,2-
T2,3 évavtt T1- N+ évavtt N-- mpoxwpnpévo o€ Ox€on HE TMPHOIHO o0Tdd10 vooov). EmmAéov
aVOADOELG EVIOC TV LMOOPGSwV TV acBevav pe Svopeveic KAvikomaBoAoyoavatopika
XOPOKTNPOTIKA OYK®V avedelée mwg 1 vmoopada “REST” (LL/LL, LL/HH, HH/LL xon HH/HH)
OVOGOAOYIK®V LTIOYPROAV SV TIApOLCiOCaV CTHAVTIKY TPOYVOOTIKN a&la oty KAk mopeia

¢ véoov (ewkdveg 10e-f, 11e-f, 12e-f kon 13e-f).
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a Grade
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Ewéva 14: I'pagripata Kaplan-Meier mov ovykpivovv DFS kat OS aoOevadv e euvoikég kat SUOUEVEIG aVOOOAOYIKEG UTTOYPAPES OTPWHATOTOUEVY WG
npog grade (a, b), T (c, d), N (e, f) koo TNM (g, h).

0.03457 0.01995
€w¢g 1.270 €w¢ 1.036
1.604 0.1247 ég 0.717 0.6238 | 0.2931 | 0.001887 | 0.6336 | 0.6336
20.63 €w¢ 45.53
0.1924 | 0.04993 | 0.0167 | 0.0139 | 0.2015| 0.04510 | 0.0359 | 0.0462
€w¢ 0.7417 €w¢ 0.9000
1.684 0.2194 éwg 0.6162 | 0.3775 | 9.488 0.1837 éwqg 0.2636 | 0.2636
12.92 490.0
0.1865| 0.04807 | 0.0152 | 0.0054 | 0.1035| 0.02048 | 0.0061 | 0.0070
€ng 0.7233 ¢wg 0.5231
1.375 0.1876 émg 0.754 0.9229 | 0.1653 | 0.003201 | 0.3711 | 0.3711
10.08 €m¢g 8.537
0.1854 | 0.04531 | 0.0191 | 0.0155 | 0.1584 | 0.02981 | 0.0306 | 0.0336
¢wg 0.7587 €ng 0.8417
3.369 0.1545 éwq 0.4399 | 0.2995 0 0 €éw¢0 1 1
73.43

IMvakag 1: Zoykpion DFS ka1 OS o€ 0TpwUATOTOMNUEVES OUGOEG AOOEVAV PE EVVOTKEG Kt SUOLIEVELG LTTOYPAPES.
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Avactpoon oyéon avapesa oe FCIS kKo KATAGTAGT] VOGO

Mo v TeEpATEP® KATAVONOT| Combined CD8/CD163
OX€ONG QVAUESK O OTTIKT] — — - -
T v TNV TOTIK 1004
NG oxeong H n n = Fels
avoooloyikry avtidpaon ekmpoow- % = UCIS
. , , 80+ = Rest
TIOLREVT aTO TiG vroypageg FCIS kau - —
UCIS kot ng Sdgopeg maboAoyo- £ 6o L W
S ||
OVOTOMIKEG Mapapérpoug & S0H~ I || ]
. , 2 404 - |
avoAVBnkav T MOCOOTR TV i L —_ —
304 | — ]
acBevav o1 Oykol TV  Omolwv i I
EKQPACOLY OUTEG TIG LTIOYPOQYEG OE 10- — e
4 4 4 0 T T T T T T T T T T T T T T T T T
KG&Be maBoAoyo-avatopikd otadilo. Xe NN NP S NN
: , : Fasy RNV S8
QLTI TNV AVAALCT] GLUUTIEPIANPONKAY & & e
, , Ewdva 15: TTooootd oto avvoAo twv aabevav (n=162) oe aobeveic avd: 10toloyikd grade
oAot ot aoBeveig (n=162). (G1n=4,G2-n=86,G3-n=72), T(T1n =70, T2 n =81, T3 n = 10), N (NO- n = 64,
i , NI1-2:n = 56, N3-n = 42) kau stage (stage I n = 45, stage II'n = 72, stage III- n = 45)
H(XpO(T]]p]’]e]’]KE O(VEO‘”[pO(lJ HEVN  w¢ mpog my ékppaon FCIS, UCIS kat "REST".

OLOYETION avapeoa otov aplBpo twv aobevav mov ekppalave FCIS ko 1o grade, péyebog (T),
Aepoadevikn| enéktaon (N) kot TNM otddio tov dykov (ewova 15). EmmpooBeta vnmpée otadiokn
peiwon tov apiBpov FCIS - Betikwv aoBevav 600 01 THBOAOYOXVATOHIKOL XAPAKTIPEG TOV OYK®V

yivovtav duopevéotepotl (grade 1 mpog grade 3, T1 mpog T3 K.Am. - ewova 15).

TToADTTHPAYOVTIKI] aVAADOT] TOL SwaoTpatog €AevBépov vooov Kol TG
GULVOAIKIG emPloong TOV aclevov oxen{opeva pe
KAVIKOTIO00A0 YO AVATOPIKODG YAPAKTIPEG KAL GOVSVAGHEVI] AVOGODTIOYPAQT)

Ta anoteA€opaTa amd TNV TOAVTAPAYOVTIKI] GVAAVOT TAPOLGIX{OVTL GTOV THVOKK 2. AUTH
n avdAvon TPayHaTono|fnke CUHTEPIAAUPAVOVTAG OPXIKA TOLG YVOOTOLG KoBiepmpévoug
Brodeikteg mov xproiponolovVIAL 0TOV KapKivo tov paotol (nAwia, T, N, grade), tnv evioyvon
HER2+, TV KOTGOTOON TOV OPHOVIK®V LMOSOXEWV, KOl TIG OVOOOAOYIKEG ULTIOYPOQEG TIOL
TIPOKVUTITOVV QMO ouTHV TN HeAétn. To péyeBog Touv GYKOL Kal N KATAOTKOT T®V OPHOVIKQV
VTTOSOXEWV TIaPEREVAY 1oXLPG cuoyeTiopévol pe DFS ko OS (mivakoag 2). To grade Tov 6ykov Kot
n evioyvon tov HER2 oyetidoviav povo pe m ovuvoAikn emPinon. To yeyovog 61t to HER2 Sev
oxetiotnke pe 1o DFS pnopel va Bpetl e§nynon ano 1o 01t évag onpavTikog aplBpog acbevav eixav
dlayvwotel 010 xpovikd Swxotnpa 2000-2006 oto omoio 1o Trastuzumab &ev amoteAovoe
Kabiepwpévn emAoyn Bepamneiag. Eivon onpaviikd va avapepBel 0Tt mapa to pikpo péyebog tov
Selypatog ot avoooAoyikég vmoypagég oxetiloviav onpaviikd pe DFS kou OS (p=0.041 kot
p=0.014 avtiotoka). [Ipog T Snpovpyia EvOG VEOL MPOYVOOTIKOD HOVIEAOL OMOKAEICTNKAV Ol
AlyOTEPO  OMHOVTIKEG OULHMETAPBANTEG, Ypnolponolwvtag T HéBodo TPoodeLTIKNG PnHOTIKNG

emAoyng (forward stepwise selection). Q¢ amotéAeopa avtol 1 éktaon Tov oykov (T), n

— 81—
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KATAOTOOT, TV OPHOVIK®V UMOSOXEWV KOL Ol  OVOOOAOYIKEC VLTOYPOQOEG Kpibnkav g

ONHAVTIKOTEPOL TAPAHETPOL Y1 TO Stdotnpa eAevBEpov vOoou Kat T GUVOAKT emBiwaon.

. 1.219-3.898 1.494-10.371
0.138 0.866—2.810 2.085 0.091 0.889-4.890

0.948 0.411-2.589 4.391 0.188 0.486-39.703
0.010 1.255-5.439 3.679 0.028 1.148-11.793
0.512 0.671-2.225 1.125 0.815 0.420-3.010
0.750 0.504-2.585 4.189 0.027 1.180-14.867
0.884 0.342-2.520 0.066 0.016 0.007-0.066
0.004 0.277-0.669 0.618 0.007 0.046-0.621
0.041 1.031-4.126  4.850 0.014 1.374-17.122

0.001 1.602-5.615 3.522 0.005 1.477-8.398
0.002 0.116-0.621 |0.231 0.014 0.072-0.742
0.027 1.091-4.219 4.273 0.006 1.521-11.999

ITivakag 2: IMolvmapayovukn avaivon yia DFES kat OS.

TT0oGOTIKI] KOl TTOWOTIKI] AVAALGT] TOV EQATTOPEVOV KAl ATIOHAKPLOpREVOV TLS
KOl T] GUOYETIOT TOVG HE KAIVIKOTHOOAOYOAVATOHIKOVG YAPAKTI|PEG KOL TNV
KAWVIKI] TIOPELA TNG VOGOV

Ta KAWVIKOTItBo A0y Vo TO K G
XOPOKTNPOTIK& TV 167 aoBevov mov
a&lohoyndnkav ava@épovtol meEPIANITIKA
otov mivaka 3. Koatapetpndnke o apiBpog
TV mepveomAaopotikewv aTLS ko dTLS
(ewova 3 - YAka& kot péBodor) ko
gpevvOnke T Ox€on TOLG e TOUCI
KAWVIKOTIOOAOYOOVOTOHIKOUG  XOPOKTIPEG

TV aoBevov (eikoveg 17A kol B). Adwx

EMOT|HAVOT|G etvan n nopovsia |
VEOH)\O(G“O(UK(‘)V BAO(GT(*)V EVIOC KATIOWWV  Eéva 16: H APOVTIN VEOTAROUATIKOV PAA0TOV €viog Twv TLS avadeikvietat
, pe mv CK7 (X100).

aTLS kou dTLS (ewéva 16) wg ko 10
yeyovog ot n mapouoia v aTLS aveupébnke oty mAelovoTNTA TRV aoBevav (eikova 17A).

O1 neploootepol aobeveig otepovpevol TLS avevpébnkav avapeoa oe auTOLG HE TOLG
EVVOIKOTEPOLG  KAIVIKOTTOBOAOYOQVATOHIKOOG  XOPOKTAPEG  A.X.  VEOMAGOHOTA  XO(HNAOD
veomAaopaTikoL grade, xapnAd TNM otdééio, amovoion AepQASEVIKTG EMEKTAONG VOOOL KOl HIKPO

Héyebog dykov.
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26-78
1 (0.6%) 69 (41%) | 84 (50.4%) 13 (8%)
68 (41%) 59 (35%) 30 (18%) 10 (6%)

131 (78%)

119 (71%) 48 (29%)

IMvéakoag 3: ZUvoyn TV KAVIKOTHBOAOYOXVATOHIKOV XOPAKTNPLOTIKOV TRV aoHevHV.

Total |
Patients

T>2cm-

T=2cm-

G34
G1,24

Advanced-
Early -

it

20 40 60 80 100
o allLS- mm aTLS+ — dTLS- mm dTLS+

Ewdéva 17: Ilocootiaian oxnuatikn Quodoon Twv VEOMAROUATIK®OV Oykwv pe mapovoia (A) aTLS ko (B) dTLS otpwparomomuévn amd
KAwikoraBodoyoavatopikd xapaktmplotikd. *p<0.05,**p<0.01.

Q0TO00 OTATIOTIKA, OTHAVTIKEG SAQPOPEG TapATNPNONKAV HOVO Yot TO VEOTAXCHOTIKO
grade (ewova 17A). H napovoia twv dTLS noapatnprnbnke ot pelovotnta twv achevav (elkova
17B). L& avtovg ot aobBeveig pe veomAdopata grade 3 eiyav otatiotnka nepiocotepa dTLS amd
eKelvoug pe xapnAdtepo grade (ewova 17B).

A&oonpeioto eivanl 10 yeyovog 0Tt o€ 0Aovg Toug aobBeveig pe HER2+ poplokd vndtumo

(elte HER2+ 11 LumB/Her2+) aviyvedtnke n mapovoia aTLS, evd ta dTLS evromiloviav




EIAIKO MEPOX

ouXVOTEPU 0 aoBeveig pe pn mpooavAlovg poplakovg vrotumovg (eite TNBC 11 HER2+) onwg

VOO EIKVOETAL KOL OTOV TIVOKO 4.

Moplakog aTLS dTLS

vgTLTIOG aTLS- aTLS+ dTLS- dTLS +
Tpocavha A 9 (22%) 32(78%) |33 (80.5%) |8 (19.5%)
Tpocavhx B 7 (13%) 48 (87%) |41 (74%) |14 (26%)
Tpocaviia B/HER2+ 0 (0%) 32(100%) |23 (72%) |9 (28%)
HER2+ 0 (0%) 16 (100%) |8 (50%) 8 (50%)
TNBC 2 (10%) 18 (90%) |8 (40%) 12 (60%)
ATa€VopnTa 1(33,3%) |2(67,7%) |3(100%) 0 (0%)

ITivaxoag 4: H mapovoia kot Katavopn te@v TLS oTpepatononpévn ava HopLlako LIOTuTo.

MeAemBnke 1N mapovoia TV

aTLS distribution

dTLS oe oyéon pe tov apiBud twv aTLS.

Onwg yivetol epgavég otnv elkova 18 n 100+
oLVIPIMTIKY  TAglovoTNTH  (95%) Twv 80.-
dTLS+ OyKwv epmepLEXOLY  QLENHEVO o
aplBpo aTLS (=5), ot evamopeivavteg § 60+
©
eixav pkpo opibpo aTLS (1-4), evo B |
e
a&loonpeinto eivonr ot dev avevpédnke
kavévag dTLS oykog otepovpevog aTLS. 20
To teAevtaio evpnua emPeforwveral €k o
VEOL KOl OMO TO YEYOVOG TG OAol Ol d_TLS YL
T alTLS0 =3 aTLS 1-4 Il aTLS =5

aoBeveig Q&vev Tapovaoiog aTLS

Ewdva 18: H mapovasia twv aTLS aofevav evidg m¢ opddog aobevayv dTLS- kat
, , dTLS+ (p<0.0001).
otepovvton dTLS (ewova 18). ® )

KMvikonafoAoyoavatopika yapaktnplotika acdevav (n=112) pe follow-up

HAia MO: 53 xpovia
T80 T T1:46 (41,1 %), T2:58 (51,8 %), T3:8 (7,1 %)
Ztado N IN0:47 (41,9 %), N1:42 (37,5 %), N2:17 (15,2 %), N3:6 (5,4 %)

AJCC Xtabo

[Mpatpo: I 29 (25,9 %), ITA 32 (28,6 %)

[Tpoxwpnpuévo: IIB 25 (22,3 %), I11A 19 (16,9 %) IIIC 7 (6,3 %)

Grade G1: 4 (3,6 %), G2: 58 (51,8 %), G3: 49 (43,7 %), Gx: 1 (0,9 %)
Evioyvon HER-2 0x1:82 (73,2 %), Non:30 (26,8 %)
ER vnodoyeig Apvnuikoi: 30 (26,8 %), Oetikoi: 82 (73,2 %)
PR vnodoyeig Apvnrtikoi: 45 (40,2%), ®stikoi: 67 (59,8 %)
Ogpaneia
Xepovpyikn

Moaotektopn (amArn kon TPM) 54 (48,2 %)
OykeKtopn 1(0,9 %)
Oykektopn Kot Aep@adevikog KaBapiopog 57 (50,9 %)

Neosmkovpiki) xnueodepansia

No: 106 (94,6 %) Oxt: 6 (5,4 %)

AxtivoBepaneia

Nau: 71 (63,4 %) | Oy 41 (36,6 %)

— 84—
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OppovoBepaneia

Nau: 85 (75,9 %)

Oxu: 27 (24,1 %)

Trastuzumab

Nau: 26 (23,2 %)

Oyt*: 86 (76,8 %)

Mopilakoi bTOTVTIoL

[TpocavAia A 29 (25,9%)
[Tpooavha B 35 (31,2 %)
[Mpooavha B/HER2+ 19 (17,0 %)
HER2+ 11 (9,8 %)
TNBC 16 (14,3 %)
Ata&ivounta 2 (1,8 %)

Mivakag 5: KAtvikonaBoAoyoavatopik& XapaktnploTike, Bepameia kot poplakog vndtunog tewv aobevav pe follow-up.* 5 and toug HER2+ aoBeveig

Sev éhafav Trastuzumab yiati eiyav Stayvaatel pv and to 2007.
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Ewova 19: Xvoxénion aTLS- (aTLSO) kot aTLS+ Sykwv pe Sicatnua eEAevbépouv vooou Kat cuvoliki) emBiwan.
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w. dTLS- (n=77) —ie dTLS+ (n=35)
Ewoéva 20:Xvoyétion dTLS- (aTLS0) kat dTLS+ dykwv pe Stdotnua exevfépou voaou kat auvoAikh emiBiwon.
Ymv opdda twv 112 oaobBevov OmMOL  LTNPXE KOL  KAWVIKT]  TIapokoAovOnon

(KAvikoraBoAoyoavaTopIK& XOPOKTNPLOTIKA KOl BepameVTIKO OYNHA avO@EPOVTAL TEPIANTTTIKK
oTov mivaka 5), peAetr|Onke N cvoxETion avapeoa ota epveonmAacpatikd TLS pe v eAevBépov

vooou kot T ouvoAikr| emBiwon (DFS ko OS avtiotoya).
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Ot aoBeveig pe mapovoia aTLS mapovciaocav ca@®g HIKPOTEPO YPOVIKO SIGOTNHX
ghevBepo, vooou am’ 0,11 ekeivol mov otepovvtav aTLS- 1 ouvolwkn emPiwon eivon emiong
XapnAotepn oe aoBeveig pe aTLS, wot000 0TV Mapovoa HEAETN TAPOTL Stakpivetal pia Taom dev
QMOSEIKVVETAL 1] OTATIOTIKN onpaocia (ewdva 19). Avaddywg acbBeveic pe dTLS mapovoiaocav
OTOTIOTIKA HIKPOTEPO SIGOTNHA EAEBBEPO VOGOL KAl GLVOAIKNG €MBiwoNG o’ 0GOVG GTEPOLVTIAV
dTLS (ewova 20).

EmnpooBeta  ovvolikn napovoia apgotépwv aTLS ko dTLS (aTLS+dTLS+) kaBopilet
MV Opada aoBevav pe ) xelpotepn KAWVIKN €KPact 6oov agopd T0 SIGcTnHa eAe0BepO VOGOL Kal
™ oLVOAIKT emPiwon (ewova 21).

O1 aoBeveig mov €xovv aTLS+dTLS- dykoug giyav pikpOTePO pioko LIOTPOTHG Kat Bavatou
ano ekeivoug pe SumAa Betikolg oOykoug (aTLS+dTLS+). Qg avoapevopevo ot acBeveig mov
otepovvtav aTLS kon dTLS nmapovoiacav eéapetikn mpoyvwon (eikova 21). OAa 1 OTOTIOTIKK

OTOLYELN KOl Ol GUOYETIOELG avapeoa 0TI TpoavapepBeioeg opddeg aoBevav avaypd@ovial aTov

TIVOKX 6.

aTLS-dTLS-/aTLS+ dTLS- 0.0423 0.0611 0.2702
aTLS- dTLS-/ aTLS+ dTLS- 0.0098 0.0112 0.2190
aTLS- dTLS-/aTLS+ dTLS+ 0.0471 0.0094 0.4354
aTLS-dTLS-/ aTLS+ dTLS- 0.3206 0.3319 0.2873
aTLS- dTLS-/ aTLS+ dTLS- 0.0357 0.0419 0.2245
aTLS- dTLS-/aTLS+ dTLS+ 0.0066 0.0079 0.2028

IMivakag 6: ITaTIOTIKEG GUYKPIOEIS AVAUES OTIS GUVOVAOUEVEG Opddes aoBevayv pe DFS kar OS. Me bold ypappatooeipd ol OTaToTIKA ONUAVTIKESG
TIHEG.

1004 100 4 = .: .-:1 FE— i i §
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®  50- 'g £0-
E »
& 40- e 40+
E :
A
8 20- 20
o T T T T T L T T T T 1
= 2 4 & L] 1 1] 2 4 L3 B 10
years years
- aTLS-dTLS- (n=14) + aTLS+dTLS- (n=63) —— aTLS+dTLS+ (n=35)

Ekéva 21: Zuoy€tion ouvSuaopévey opddwy acbevaov e to Sidotnua eAebBepov voaou kat  ouvoliki) emBicwon.

H peAétn tov Staotnpatog eAevBépov vOoou oAAG Kot gkelvn TG oLVOAIKNG emPiwong
OTPWHOTOTONHEVEG KOTK Tov oplBpd twv aTLS avédelav evliagépovia amoteAéopaTa.

[Mapatnpndnke nwg otovg aTLS+ dykovg o aptBpog twv aTLS (1-4 1 ndve and 5) Sev ennpéaoce oe
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HeyaAo Babpo to eAeBepo vooov, eve ekeivol ot Oykot ov atepovvtav aTLS napovoiaoav ca@ng
KOAUTEPT TIpOYVMON (elKOva 22).

Ye avtiBeon pe ta MOPATAV® | CLVOAIKT| eMPBinon Twv aoBevav Tov Tapovciacay TAVK
arnd 5 aTLS (aTLS>5) ntav otamioTikd pKpOTeEPT 0 oX€0N HE €Kelvoug mov eiyav XapnAdtepo

aplBpud aTLS (aTLS1-4). H teAevtaia opada aocbevowv mapovoiace mpooddkipo emPinong

TIAPOHO10 HE TNV Opdda aoBevav atepovpevn aTLS (ewdva 22 ko mivakag 7).

aTLS0/aTLS1-4

aTLS0/aTLS>5 0.0222 0.0265 0.2777
aTLS1-4/aTLS>5 0.3795 0.1710 0.7045
aTLS0/aTLS1-4 0.5083 0.5083 0.2375

aTLS0/aTLS>5 0.0750 0.0877 0.2813
aTLS1-4/aTLS>5 0.0302 0.0515 0.2852

MMivakag 7: ITOTIOTIKEG GUYKPLOEIS avipesa o€ OpASeS aabBevdv Siaywpiopéves e Baon tov aptbud twv aTLS oe ayéon pe DFS kai OS. Me bold
YPOUUQTOOEPG Ol OTATIOTIKG ONUAVTIKEG TILEG.

Ta moapoandve Sedopéva emPBeforwvouv 6Tt N amovoia twv aTLS omoteAel evvoikod

TIPOYVWOTIKO TIPAYOVTX, €V TOLTOXpOva LModNAwvel 0Tt 0 aplBpog twv aTLS otoug aTLS+

1m 100 h L] a s * 1as '.‘.lll-‘“‘ l‘i
E h
= 80- —  80-
2 s
@ 60- B &
o @
- =
3 40 & 40-
@
] >
@ 20- O 24
)
B T T T T 1 ﬂ T T T T T
o 2 4 6 8 10 0 2 4 6 8 10
years years
=~ alLS 0 (n=14) - afllLS 14 (n=32) —t aTLS =5 (n=66)

Ewova 22: Awaotipata eAebBepa vooou Kat ouvoAiktig emPBiwons oTpwpaTonompéva ws mpog tov aptbud twv aTLs.
oykoug emmpeddel SrapopeTikd To Sdotnpa eAedBepo vooov Kol T OLVOAIKY emPinon. Ztov
Tivaka 8 TapoLCIALETAL T KATATOHT T®V TIPOAVAPEPOBEVTOV 3 OHAS®V GTOLE HOPLAKOVG LTTOTVTIOVC,

e toug HER2+ dykoug va eknmpoowmovvtat otny opdda otepovpevn aTLS (aTLS0), onwg éxel nén

gmonpavlel kot vopitepa atov iivaka 4.

9 (22%) 8 (20%) 24 (58%)
7 (13%) 17 (31%) 31 (56%)

0 (0%) 6 (21%) 26 (79%)
0 (0%) 3 (19%) 13 (81%)
2 (10%) 5 (25%) 13 (65%)

Tivakoag 8: Opddeg aoBevav Sraxwplopéveg pe Baon tov aplBpd twv aTLS ka1 eKmpocOINoT TouG € KGBe HOPLUKO LTTOTLTO.
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QG QVOHEVOHPEVO T) OLYVOTNTIA TWV

Total -+
aoBevay  pe  SnOnTK6  Kapkiveopa Tou  Fetens
T>2cmA
HooToL TIov TiEPIPAAAETON O LYNAG aplBpo T<dcm
aTLS mapovoi&eton eVIGYLHEVT OTIG OHAGEG N
eKelvaV ue duapeveig St
KAWVIKOTIOBOAOYOOVATOHIKOOG  XOPOKTIPEG &1
. , , G1.24
KLplwg 6oV aPopP& TO VEOTAACHATIKO grade,

’ , , Advanced-
To peyeBog TOL OYKOL KL T VOGO Eadks
arly-

npoywpnuévov otadiov (ewova 23) ota 0 2 40 60 80 100

] aTLSO 3 aTLs1-4 Bl aTLSz5

omoiX Kol  TIPOTNPEITAl  OTOTIOTIKA ) ) ) ) )
Ewéva 23: H katavopn) twv Sagpdpwv opddwv aTLS otpwpatonomnuévn we
pog¢ T KAVIKOmaBoAoyoavatopikd  XapaKIPoTIKE  Twv  aofevev  *

OTHOVTIKI] CUOKETLON. 920,05, pe0.01".

EvSoveomAaopatikn avocoroyiki] dudnon ko mepwveomiacpatika TLS: éva
BeATiopévo avoGoAoyIKo TPOPIA OYKOL

1o TIPOTYOUHEVO KEQPAANLO Favorable (FCIS) Unfavorable (UCIS)
~ T A

~—

avadeiyOnke epmepPOTATOHEVR 1) onpacia
™G S1QPOPIKIG TOTIOYPUPIKIG KOTAVOLTG
Tv CD8+ kot CD163+ 010 KEVTPO Kot TNV
TEPLPEPELX TV VEOTIAACHOTIKOV OYK@V.
AvadeiyOnke pa €vvoikr) oLVOLOGHEVN

avooohoywkny  vroypaoeny  (Favourable
Combined Immune Signature — FCIS =
elova 24), amoteAovpevn amod LYMAEQ

ovykevipwoelg CD8+  kuttdpwv ot0

KEVIPO TOL OYKOL KOl XapNAég Kotd To ; v
> GRSt ¢ X
SmBnTko pétono tov dykov (CDBHL) oe A increased OS and DFS { decreased 0S and DF$

OLVSLAOHO pe avTioTPOQEG ik Mmacrophage o CDg+ T cell

Ewodva 24: Zxnuaukn avamapdotaon twv FCIS ko UCIS. Avatinwon amd

oLYKeVIpwoel, CD163+ KUTIPWV 0TS pyovanis ON et al).

i0teg meploxég (CD163LH). AvtiBétwg, ol veomAaopatikoli OyKOl HE TOLG OVOCOPALVOTUTIOUG
CDS8LH kon CD163HL avadeikvOouv Hlx SUGHEVI] GUVSLOGHEVI] OVOCGOAOYIKI| ULTIOYPOQN
(Unfavourable Combined Immune Signature — UCIS). Qotdéoo 10 ¢Bpoopa autdv twv Svo
LTIOYPUPQV aPopa Tiepinov 10 50% Twv aobevov g HEAETNG.

To vrmorowmo 50% (to omoio avaeépeton kot g REST group) agopovoe ouvéuaopovg
OVOOOAOYIK@V LTIOYPO@QOV Ol omoieg dev €fyalav oa@r] oToTIOTIKA amoteAéopata. AUTEQ
nepleEAdpavav Oykoug pe opoyevomotnpévn katavopun twv CD8+ ko CD163+ 010 KéVTpo Kot To

dNBNTIKO PET®TO TOL OYKOU.
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Ovopaotika autoi o1 ouvvévaopoi eivan CD8LL /
CD163LL, CD8HH / CD163HH, CD8HH / CD163LL kot
CDSLL / CD163HH. E&etalovtag Aowmov oty mopolod
peAén g kotavopég twv aTLS kon dTLS oTig opddeg
acBevav pe Tig mapandve avoooloyikeég vmoypaég (FCIS,
UCIS, REST) napatnprifnke ott o€ autr| TV opdda pe
duopevny avoocoloyikn vmoypaery (UCIS) n  peydin
TAELOVOTNTA TV VEOTTAACHATIKOV OYK®V €ixe LYNAO
aplBpd aTLS (aTLS>=5 mov mapatnpnOnkav oe 24 omod
T0uG 29 Oykoug: 83%) oe OUyKploT HE TNV OpH&SH TV
acBevav pe euvoikn (21 otoug 38 dykouvg: 55%) ko T pn
taéwvopovpevn - “REST” (41 otoug 73 Oykoug: 56%)
vroypaeny (FCIS évavuu UCIS p=0.0403 xou “REST”
évavtt UCIS p=0.0384 — ewdva 25).

Emnpdobeta éva auénpévo mooootd acBevav pe
UCIS mnapovoiaoe amopakpvopéva TLS (dTLS) oe
OULYKPLOT] HE TIG GAAEG 2 opddeg aoBevav LTOSEIKVLOVTOG
Hl TGOT X0PIG, OH®E, OUTO VA AVASEIKVUETAL OTOTIOTIKK
OTHOVTIKO (E1KOVA 26).

Empépoug avaldoelg oty opada aobevav e
REST vmoypagr] avédeiéav ovolwdelg Sapopég doov
agopd v mapovoia twv aTLS kot Toug mpoavagepBévteg
4 avoooAOylKoUG oLVOLAGHOVG ToL TNV amoteAovv. H
opada CD8LL/CD163LL mapovoiage Toug TEPIGGOTEPOLG
aTLSO aoBeveig (33%) kot povo 17% twv aobevav eviog
auTrg pe vynAo apBpo TLS.

Auti) N KOTOVOUT| €lval OTOTIOTIKG OMHOVTIKY KOl
eaivetalr va v Sexwpidel amd TIg AowmMEG TPEG OHASEG.
Avutég mapovoiacav vymA& mocootd aTLS>5 kot yapnA&
aTLS1-4/aTLS0 (60-80% xot 0-10% avtioToa - €1KOVQ
27). Ocov agopa Vv Koatavopn twv aTLS oty opdda
REST moapatmpnbnke ot ot oobeveic pe aTLSO

oxetidovtav pe €uvoiKOTEPT TPOYVWOT| (EA€LBEPOL VOGOL

% Patients

100 4

2
3 9 2

FCIS REST ucis
3 aTLS0 mm aTlS14 m aTLS:s

Ewdva 25: Katavopny twv aTLS/oudda ovvdvaouévng
avoooloyikrig vrioypaenc (FCIS,UCIS,REST).

% Patients

100
* ' . 12
]

8
40 51

17

20
D L] L L]

FCIS REST ucis

O dTLS- mm dTLS+

Ewéva 26: Koatavourp twv aTLS avd  opdda
oguvdvaaopévng avogodoyikng vroypagns (FCIS, UCIS,
REST).

% Patients

100 4

LLILL HH/ALL HHHH LLHH
[CJ aTLSD @@ aTLS1-4 HR aTLSZ5

, , , , Ewova 27: H katavopn twv aTLS — &vidg m¢ opdbog
KL OUVOAIKT|G eMPBiwonGg) o€ OX€0T HE TOUG OYKOUG HE REST.* p<0.0001.

napovoia aTLS (eite aTLS1-4 1} aTLS>5 — mivakag 9, eikova 28).
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Yoykplon Avdotnpa eéAevBepo vocsou YuvoAwkn emBinon
Yrnoypagég aTLS0/ aTLS0/ | aTLS1-4/ | aTLS0/ aTLS0/ | aTLS1-4/
aTLS 1-4 aTLS>5 aTLS>5 aTLS 1-4 aTLS>5 aTLS>5
Log rank p 0.0718 0.0187 0.2379 0.5050 0.1204 0.1338
Gehan Breslow p 0.1076 0.0259 0.2177 0.5050 0.1389 0.2204
Hazard Ratio 0.1886 0.2060 0.5420 0.2245 0.2245 0.2905

IMvakag 9: ZTomioTikéG OLYKpIoels avdpeoa otig opddes aTLS evidg REST group kot OS oe oxéon pe DFS kau OS. Me bold ypapparooeipd ot
OTQTIOTIKA ONUOVTIKES TIUEG.

REST group
100 - 100 -t s "
©
'2 = [ " I—‘_I_l_-
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‘E 40 - ® 404
ar
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2 204 20
(=
u T T T T T u T T T T T
0 2 4 6 8 10 0 2 4 A 8 10
years years
aTLS0 (n=8) allLS 1-4 (n=18) = aTLS =5 (n=24)

Ewéva 28: DFS kai OS ava opdda aTLS eviog REST group.

Ot evioyvpéveg avocoloyikeg voypa@eg: 'Eva tpito eninedo adloAoynorng tov
AVOGOAOYIKOD TTPOQIA OTO VEOTIAACHATIKO HIKPOTEPIBAAAOV

Ye i mpoonabeia PeAtioong Tewv  mpoava@epBeviav (Kol OVOAVHEVOV  EKTEVAG
TIPOT)YOUHEV®G) GUVSVAGHEVOV avocoloyik®v vroypaeav (FCIS - UCIS) pe okomod va avénbel n
TMPOYVWOTIKN] Toug ola oAA& kot To TANBLOHIOKO @Aaopa  acBevv TOL  KOAOTTOULV,
emavekTUNONKav Aapfdvovtag v’ oYV Kol TNV TOoOoTIKY agloAdynon g napovoiag twv aTLS
(aTLSO, aTLS1-4 kon aTLS>5). 'Etol kaBoplotkav 800 VEEG, CAPROG OLOKPLTEG, «EVIOXVHEVEG»
€LVOTKEG 1] duopeveig avoooloyikég vmoypagég (Reinforced Favorable 1 Unfavorable Combined
Immune Singatures-RFCIS/RUCIS).

Aebdopévou tov TEplopiopévou aplBpod aoBevav pe oykouvg aTLSO oty opdda REST
(novo 8 aoBeveig pe follow-up - ewova 28) ko tov O0TL N KAWVIKT cupmeplpopa twv aTLSO ko
aTLS1-4 veomAaopdtwv dev Si€pepe onpaviikd, ot 600 avtég opddeg ocuvdvaoTnKay oe pia yla
nepantépw avéAvon (aTLS0-4). Xvvenag o1 acBeveig mov avikovv oty opdda RFCIS eivon eite

CD8 HL xavn CD163 LH (nmpwnv FCIS opdda) 11 aTLS0-4 ko avtot mov avijkouv atnv RUCIS (ot
evamnopeivavteg dnAadn) eivar CD8 LH kavny CD163 HL (npanv UCIS) kaun aTLS>5 (ewova 29).
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Immune Signature

cDs @’ @cmsa

Eu6va 29: AySpifjiog andsoons «eviaxopévigs avoaoroytiis uroypagris.

ZTomoTKEG avaADOELS avaSEIKVOOUV TTWG 0 GUVOLAGHOG TG VEXG OUTHG «EVIOXLHEVIC»
avooobmoypagng pe ta aTLS avéavel v mpoyvooTikn Toug adia (ewova 30). Or aoBeveig mov
eiyav oykoug pe RFCIS (evioyupévn €uvoikr] GUVSLOOTIKI] AVOGOAOYIKT] LTIOYPAPT]) TIAPOLCIXTAV
0aQ®G KOAVTEPO KAWVIKO omotéAeopa amd ekeivoug pe 1 RUCIS (evioyvpévn Suopevrg
OLVSLAOTIKT] AVOCGOAOYIKT LTTOYpAET)). ALTO aPopovoe 1000 og Stdotnpa eAevBepo vooou (DFS)
000 Kot o€ Poadokipo emPinong (OS), eva n dtagopd amod avaroyeg cuykpioelg petadd twv FCIS
évavtt UCIS (6nwg avadeiyBnke kon vopitepa) kot aTLS0 / aTLS1-4 évavtt aTLS>5 vneptoviletat

(ewbva 22, iivakag 7).

100

Bk A bAoA & ERS | BESES B

Disease free survival
8
survival
s

40 E 40
Log rank p=0.0006 Log rank p= 0.0004
0 1Gehan-Bresiow p= 0.0002 1 Genan-Bresiow p=0.0012
o Hmrl:t.mt-a= C:.2384 i i , o Hmrd.rat'u}l 0;1333 . . .
P H H P 5 10 o 2 4 & K 10
years years

i RFCIS (n=58) = RUCIS (n=40)

Ewéva 30: RFCIS kat RUCIS kot KAWikG amotédeopa.
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To mevtaetég MPoodOKIHo eAebBepol vooou vmoloyiotnke 93% o€ aoBeveiq pe OyKoug

RFCIS évavtt 61% oe aobBeveig pe RUCIS. Opoiwg n ouvoAikn meviaetg emPimon og 97% évavt

77% avtiotoya (mvékag 10).

IMivakag 10: 5etg emPicon kot Sidotnpa eAeBepo vOGOL avd LTTOYPAET.
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Ewéva 31: Ot avogoloyikég vmoypagés ae axéon pe DFS kon OS avd popiako vrowmo. Zuvexns ypapur RFCIS, Stakekoppévn RUCIS.
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years years
i | IUMA (N=28) == |LUMB(n=29) == LUMBHER2 (n=17)
wie HER2 (N=7) === TNBC (n=14)

Ewodva 32: Ot {610t Oykot Katd poplakd vmotono
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Ye ypaonpo Kaplan-Meier
. . . , Total

OTPWHATOTOHEVO KOTK TO GUGTOXO HOPLOKO  Patients
, , , , Advanced)|
UTIOTUTIO KOPKIVAOHOATOG HOOTOD Topartnpeitan i
ot ot oykot RFCIS mapouvoidlovv -
€LVOTKOTEPT oupTEPLPopd évavtl Twv RUCIS G1,2
avedopTTOG HoplakoL LIOTOTOL (gKova 31). N+
NO

INa ovykplon mopatiBevior o1 KopmOAEG
, , , T=2cm
empBioong T®V 81V OYKQV S
OTPWHOTOTONHEVA KOTA HOPLOKO LTTOTUTIO MR
(ewoOva 32). bl
[opatnprfnke g T&om YK HE.
HER2-
peyaAvtepn ovyvotnta RUCIS veomAacpdtwv o

1 RFCIS (n=78) @l RUCIS (n=088)

évavtt RFCIS o€ opadeg aobevav pe Suopevn
, ,  Ewodva 33: RFCIS, RUCIS oe kAwvikonaBoAoyoavartopikd kpitjpia. * p<0.05.
KAVIKOTOOAOYOOVOTOHIKE  XOXPOKTNPLOTIKA,
1 omoia yiveTal Kot OTATIOTIKA CTHAVTIKT OTaV oLYKpivovTon XapnAdBabpa evavit vymAoBabpwmy
KOAPKIVOUATOV Kot tpatpov otadiov (I, ITA) évavtt mpoyxwpnpévou atadiov vocou (IIB, IITA, ITIC)
N HER2- évavtt HER2+ dykot (ewova 33).

Avénpévn ovyvotnta RUCIS napatnprfnke ko otoug HER2+ popiakoig vmotomoug (pe iy

xopig ékppaon ER) onwg avadeikvdetot otov mivaka 11.

21 (52,5%) 19 (47,5%)
29 (63%) 17 (37%)
11 (38%) 18 (62%)
3 (33%) 6 (67%)
10 (56%) 8 (44%)

IMivakag 11: H katavour twv RFCIS kat RUCIS avd poplaké vroturno.

EmnpooBeta dev mapatnpriOnkav onpaviikég Sta@opég 6oov agopa Tt mapovcia CD4+,
CD8+, CD163+ avocokuttdpwv evidg twv TLS avdpeoa oe oykovg pe RFCIS kon RUCIS.
Qotdoo mapatnpndnke n avénpévn napovoia FOXP3 Asppokuttapnv ae oykoug pe RUCIS évavtt
twv RFCIS (ewova 34).




EIAIKO MEPOX

Mopiakoi vdtonon 0.001 | 1.555 | 1.197-2.019 [0.008] 1.650 | 1.130-2.409
Mp@yo-Tipoxwpnpévo otédio | 0.001 | 4.332 | 1.837-10.212 [0.006| 17.564 | 2.293-134.540
Méye0og dykou (T) 0.000 | 2.988 | 1.771-5.038 [0.000| 4.041 | 2.003-8.153
Aepoadeviki Staomopé (N) | 0.000 | 2.168 | 1.467-3.205 [0.000] 3.229 | 1.844-5.654
Grade 0.188 | 1.559 | 0.805-3.019 |0.036] 3.317 | 1.083-10.160
Oppovikoi YmoSoyeig | 0.003 | 0.323 | 0.152-0.689 |0.010| 0.249 | 0.086-0.719
Evicyvon HER-2 0.591 | 1.247 | 0.564-2.758 |0.539] 0.670 | 0.187-2.403
«Evioyopéveg» vmoypagég | 0.001 | 3.773 | 1.675-8.496 [0.004| 9.206 | 2.039-41.567

[pwv amo v mPoodeLTIKT TIPOCHNKN pHETABANTOV

MoplakKot bTTOTVTIOL 0.022 | 2.092 1.115-3.924 [0.196| 2.038 0.692-5.998
Ipoyo-nipoywpnuéve otado | 0.415| 1.984 | 0.382-10.299 |0.033| 20.878 | 1.280-340.628
Méye08og oykov (T) 0.049 | 2.475 1.004-6.101 |0.662| 1.331 0.369-4.802
Agpoadevikn Sracmopa (N) | 0.654 | 1.162 0.602-2.44 10.743| 1.152 0.495-2.78
Grade 0.387| 0.693 | 0.302-1.591 |0.706| 1.378 0.261-7.276
Oppovikoi Yrodoyeig 0.562 | 1.684 | 0.290-9.789 ]0.815] 0.698 | 0.035-14.106
Evioyvon HER-2 0.756 | 0.847 | 0.298-2.407 ]0.016] 0.140 0.028-0.690

«Evioyopéveg» voypaeéeg | 0.009 | 3.450 1.366-8.708 |0.014| 11.026 | 1.631-74.533
Meta TV mpoodeLTIKI TPoaBNKN peETABANT®V

MoplakKot bTTOTVTIOL 0.000 | 1.685 1.268-2.241 [0.000| 2.432 1.528-3.871
TIp OH0-TIPOYWOPT|HEVO 6TAS10 | - - - 0.002| 37.148 | 3.808-362.371
Meéye0og oykov (T) 0.000 | 3.522 | 1.774-6.993 - - -

Evioyvon HER-2 - - - 0.012] 0.158 | 0.037-0.666
«Evioyopéveg» vmoypagég | 0.009 | 2.981 | 1.307-6.802 [0.003] 12.583 | 2.362-67.024

Iivakag 12: OAeg ot ovppetafAntés petatpannkav o aplfuntikés alieg pe fdaon ta akérovba: Mopiakoi vroturmot (Lum A:1, Lum B:2, Luminal
B/HER2+:3, HER2+:4 ,TNBC: 5, Ilpopo-npoxwpnuévo otddio (I-1IA:1,IIB,IIIA,IIIC:2, MéyeBog oykov (T1:1, T2:2 ,13:3), Aeppadevikn Sixonopd
(NO:0 N1:1 N2:2 N3:3), Grade (G1:1, G2:2, G3:3 ), Oppovikoi vmodoxeic (apvntikoi:0, Betikoi:1), Evioyvon HER2 (OXI 0, NAI 1), «eviayopéveg»
vnoypaés (RFCIS:1, RUCIS:2)

cD4 cDs8 FOXP3 CD163
-
|
o
E
w
[=8
3=
20 -
u T T T T T T T T
RFCIS RUCIS RFCIS RUCIS RFCIS RUCIS RFCIS RUCIS

[ Very Low  Low B Medium  High
RFCIS (n=35) RUCIS [n=40)

Ewodva 34: Kutrtapikn mukvomta twv CD4, CD8, CD163, FoxP3 ota TLS o€ aobeveic e RECIS ko RUCIS 6ykoug. *p<0.01.
IMa v mepantépw S1ePELVNON TV EVIGYVHEVOV GLVOLAGTIKOV (VOGOAOYIKGDV LTIOYPAPDV
TIPOYHOTOTIOMONKAV [LOVOTIXPAYOVTIKEG KOl TIOAUTIOPAYOVTIKEG OTATIOTIKEG avOAVOELS (TTivakag 12).

I HOVOTIPAYOVTIKI] OVAALOT] HE HOPLXKOUG UTOTUTIOVG, OUYKPLOT]  OPXOHEVOL  EvavTl
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npoywpnuévov otadiov, péyeBog oykov (T), Aepgadevikn enéktaon (N), opHOVIKI] €KQPAOT] Kol
evioyvon HER2 n npoyveotikn aéla TV EVIGYLHEVOV GVOCODTIOYPaO®V €IVl GLYKPLoUN eKelvNg
TOL HOpPlXKOL LMOTUTOL, oTadiov, peyeBoug (T), Aepgadevikng OSwomopag (N) kot
OpPHOVOBETIKOTNTAG, TOCO Yl TO IPOGSOKIHO €MBinong 000 Kol yix T0 SikoTnpa eAevBepou vdoov.
21NV TMOAUTIXPAYOVTIKT] QVAALOT] HE TN OTOSINKT] EMAOYT TOV TPOAVAPEPOBEVTIOV TTAPAUETPQV, T
EVIOYXULHEVN KVOCGOAOYIKT] LTTIOYPOPT] XVOSEIKVUETAL MG EVAG AVEEAPTNTOG TIPOYVMOOTIKOG TIAPAYOVTOG

0€ 0,TL aPop& T0 S1A0TNHA eAeVBEPO VOTOL Ko TN GLUVOAIKT] eMPBiwon.




EIAIKO MEPOX

2YZHTHXH

H ouvvévaopévn a&lodoynon twv CD8+ 1 CD163+ KUTTHPIK®OV TUKVOTHT®OV 0TO KEVIPO TOL
OYKOU KOl To SnOnTKO PETOMO eMTPENEL KAADTEPT) OTPWHATONOINGCT TV AoBevav pe KapKivo Tou
HOOTOU Ko BeATiOvVEL TNV TPoyveoTikn a&ia otadionoinong tov TNM yia 1o Steotnpa eAevBepou
VOooL OAAQ Kol T OUVOAIKT emBiwon. Me apyxlkn] €0TiOOT OTOV TO OLXVO AEHQOKLTTIAPIKO
nmAnBuopd ota SinBovvta tov oyko Aepgokuttapa (TILs), ta CD8+, mapatnprfnkav €uvoikoTepa
DFS ko OS 6tav o1 ouykevipaoelg twv CD8+ KLTTdpwv NTav LYNAEG OTO KEVIPO TOL OYKOL Kl
XapnAgg oto dmbnuko pétono (CD8+ HL). Ztov aviimoda autold 0 aviioTpo®og ouvSLOGHOG
(CD8+ LH) oyetiCeton pe oa@®G SLOPEVESTEPT TIPOYVMOT| EXOVIOG OLXVOTEPEG LTIOTPOTIEG KOl
HEWWHEVT OLVOAIKT emBiwon. Avtd 1o edpnpa eivol apketd evila@épov dedopévou Ot 1 TO
10XLPT] AVOGOAOYIKT] LTIOYPAPT] OTOV KAPKIVO TOL TAXE0G EVTIEPOL GLVOLALEL LYMAEG TTUKVOTNTEG,
TO00 OTO KEVIPO TOL OYKOL 000 Kol oto diBntkd pétwno {Galon J, et al}{Pages F, et al}. H
a&loAdynon g evtomong aAAd Kal TG KUTTAPIKIG TTUKVOTNTAG Twv M2 poakpopaywv (CD163+)
ot S16QOPU SIKUEPITHATH TOU GYKOL aVOSEIKVUEL ETIOTG KAIVIK®OG ONHaVTIKE amoteAéopata. To
CD163 eivalr pux  pepPpoavikn mpoteivip  ekepalopevn Kupiowg amd Tov M2  vmdtuno
(avtipAeypovadn) pakpopaywv {Tang X 2013}. Evtomiotnkav LYNAOTEPEG GUYKEVIPOOELG
CD163+ am’ 0,1 CD8+ oe apeotepa ta Srapepiopata tov (TC kon IM), ebpnpa cuppato pe v
av&npévn €10poN TV EVEPYOTIOUNHEVAOV oMb TOV OYKo Hakpo@dywv (TAMs — Tumor Associated
Macrophages) mov mapatnpeitar otov kKapkivo tov paotov {Tang X 2013}. Xe ovpmvola pe
TIPOCPATEG PEAETEG SIMIOTOVETAL WG T Topovcia CD163+ pokpo@aywv 0To KEVIPO TOL OYKOL
oxetiCeton pe Svopevéotepoug KAwvikormaBoAoyoavatopikovg yopaktipeg {Medrek C et al}.
Qo1600 1 a&loAoynon twv CD163+ KUTTOPIKOV TIUKVOTATOV O€ HEHOVOUEVA SIAHEPIOHATA TOL
OYKOU 8ev €HPAVIOE 1KAVI] OTOTIOTIKN ovoyétion pe to DES 1 v OS. Ilap’ 6Aa auta ot
oLVOLOOTIKEG avaAloelg Twv CD163+ KuTtaplk@v TUKVOTHTeV ota 600 Sapepiopata Touv Oykou
(TC, IM) avédeléav MG Ol OYKOL HE XOUNAT OULYKEVIP®OT] OTO KEVIPO KOl LYNAN KATA TO
dNONTIKO péTOMo €xouv euvoikn mpoyvwon (CD163+ LH), evd 6col €gouv Vv avtioTpon
Katavopn nmapovoildlovy dvopevn (CD163+ HL).

Aev eivon &ekdBapo mov prmopel v o@eidetol N Mopovoia SIPOPETIKOV KUTTHPIKOV
OUYKEVIPOOEDV OVAHECH OTa Slapepiopata tov Oykov. AeSopevng TG S1dpaong aVAPESK OTX
VEOTTANGHOTIKA KOTTAPX KOl TIG KVOGOAOYIKEG avTIOPATELG TTOL TIPOKKAOVY UTtopel va LToTeBEel TTwg
N KATOVOUT] TV KUTTAPIKOV OCUYKEVIPOOEWV €SAPTATAL OO TA TOTK®MG EKKPLVOUEVA, €K TWV
VEOTIAAOHOTIK®V KUTTAP®V, PAEYHOVOON HOPLX TA OTIOL0r KO EMOTPATEVOVY AVOGOAOYIKA KOTTOPX
0 OlXQOPETIKEG TEPLOXEG TOL VEOMAGOHOTOC. ALt 1N Slapeplopatonoinon elval wKavy va
EMNPERTEL TN AELTOLPYIKT] KATAOTAOT] XUTOV TV AVOGOAOYIK®OV KUTTAP®V 0T eEXAAOL €xel 116N
avadelyBel yio Ta evEOVEOTAAGHATIKA SEVOPITIKA KUTTAPX TIOL THPOLGIACOVY KATAOTOATIKEG KOl

OleyepTikég Aettoupyieg katd mepiotaon {Figel AM et al}{Giraldo NA et al 2015} {Middel P et al
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2010}. Me évav avaAoyo TpOTO, Ol XNHEWOKIvVEG €xel amodelyBel MwG MPOOEAKDOLYV EMAEKTIKK
CD8+ ota dwgopa Sapepiopata tov oykov. To teAevtaio eivar €voeldn OTL Ol TOMOYPOQOIKEG
OLYKEVTIPAOELS TV Sa@opwv mAnBuopav TILs amoteAolv pia pevotr), Suvapikn Siepyacio pe
OYKOKOTOOTOATIKN 1} oyKodieyepTikn dpdon e&aptmpevn amnd tn floAoyia Tov oykov {Becht E, et al
2016} {Dannenmann SR, et al 2013}{Elsasser-Beile U, et al 2003} {Fridman WH, et al 2012}
{Oldham KA, et al}{Polimeno M, et al 2013} {Sharpe K, et al 2013} kot oyeti{Opevn HE TNV
KAWVIKN Topeia TG vOooL ota S1d@opa VEOTAACHATA, CLUTIEPIAAHBAVOHEVOL KOl TOL KOpKivou Tov
pHootoL {Miyan M, et al 2016} {Figel AM et al}. X& cOunvola pe Ta TOPATIAV® TTAPATNPNBNKe OTL
N TOPOLCIN KVOGOAOYIKOV KUTTAp®V e SapopeTikég Asttovpyieg (CD8+ kot CD163+) oe
EEXWPLOTA VEOTAACHOTIKE Slapepiopata Kol o€ S1AQOPETIKEG KUTTOPIKEG CLYKEVIPMOELG €XEL
TIPOYVWOTIKN a&la: ®OTO00 HEXPL OTIYUNG Oev €lval yvoTO €dv 1 €VIOMION TOLG OTO KOs
SIOPEPLOPA TOL OYKOL €ival OXETICOHEVT HE KUTTAPOHPETAVAOTEVTIKEG Slepynaieg emayopeveg amo
TOTIKG EKKPLVOHEVOLG TIPAYOVTEG T} AOY® OPXITEKTOVIKOV PPAYHOV TIOV KOTA KAMOloV TPOTO
«OHOA®TICOLVY» Ta KOTTOPO XUTK OE CLUYKEKPLHEVH OYKOAOYIKa Staxpepiopata {Salgado R, et al.
2015}.

Y1 mapovoa HEAETN TapatnPrONKe €MIONG WG 01 OYKOL HE EVLVOIKOU TOTIOV XVOGOAOYIKEG
KLTTOPIKEG ouykevipwoelg (CD8+ HL, CD163+ LH) oyetidovtal pe VVOIKT TPOYVOOT] GKOHA Kol
og aoBeveig o1 OyKOl TwV OMOlwV €Youv SLOHEVI] KAVIKOTIOOOAOYOXVOTOHIKK XOPOKTNPLOTIKK
(TMpoxwpnpévn vooog, peyaAo peyeBog, Betikol Aeppadéveg, vymAo grade). To teAevtaio yiveton oe
T€T010 BaBPO oL N KAWVIKI] TTopEia AVT®V TV aoBevAVY eival OTATIOTIKA GUYKPIOTUN HE €KEIVOLG
Ol VEOMANCHATIKOlL OYKOl TV OMoiwV TaPoLOIA{OLY €UVVOIKOUG KAIVIKOTOBOAOYOOVATOHIKOUG
XOPOKTI|PEG.

Ye BedpnTikO €MiMedo T AMOTEAECHATA QXUTHG TNG HEAETNG LMOSEIKVOOLY OTL MOTIOL V&
yivel KAIVIKG ovTIANTTO €val KAPKIVOPA TOU HOOTOV, ) IPOCKPHOCTIKI] AVOCOAOYIKT avtidpaon
e&okohovbel va elvan evepyn, ocupBaAAovTag €Tl KaBoploTiKé otnv KaBuotépnon g avantuéng
TOL OYKOL. AUTO Ogv GUHTIAEEL aKPPG pE TN Bewpla TNG AVOCOSIXHOPPWOTG (AVOCOEKTUTIMOTG)
{Schreiber RD, et al} dedopévou 0T N enidpaon NG MTPOCAPHOCTIKIG AVOGOAOYIKTG avTiOpaong
propel va mapapieivel oe 6AN  Sdpkelx g avamtuéng Tov OYKOL, OTG AAAWOTE €xel avadelyBel
KOl TNV TIAPOVOX HEAETN IOV aoBeveig pe Kapkivoug poxwpnpévou oTadiov mov epEdvifay Opolx
kAwvikn mopeia (DES kot OS) pe aoBeveig mpwipov otadiov, apkel o1 Oykol toug va mapovsiolav
TNV €LVOIKI] VOOOAOYIKT| LTTOYPAET. DaiveTon AOUTOV OTL AVTH 1| ELVOIKT] VOCOAOYIKT] LTIOYPAPN
kaBuotepel v avamtuén Twv OyKwv, cLPBdAAOVTOG £T01 0TV avEnon TG oLVOAIKNG emBiwong.
Ye autd To onpeio mpémnel va avagepbel 0TL N Tpoimdpyovca avooia pmopel, wg Evav Pabuod, va
KatevBuvBel evavtiov TV veoavilyovewv TOL eK@PAlovTaL OO TOLG GYKOULG TIOL ONHIOLPYOLVTAL
OLOHECOL NG EKPPAONG HI OCUVOVUH®V OOHOTIK®OV HEToAAGEE®V {Schumacher TN, et al}.

Evaloktikd n FCIS vmoypagr] pmopel va cupfdAel otn S1apdp@®on TOL VEOTTAAGHATIKOV
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OTPAOHATOG AAAK KO TV KAPKIVIK®OV KUTTAPWV duayepaivovtag tn Stadikaoia Tng ayyeloyéveong,
YEYOVOG TOL  epmodifel TNV QVATTLEN TOL VEOMAGOHOTOG. Ol HETABOAEG OTIG KUTTOPIKEG
OUYKEVTIPAOELG KOl TN AELTOLPYIX TWV KVOCOAOYIKQOV KUTTAP®V, TIOL oL Paivouy Katd Tnv e§€NEN
™G vooov, upmopel va ovpfBdAovvy ot SlaQLY TOV VEOTTAAGHATIKOV KUTTAPWV OO TnV
avoooloyikn emmpnon. Ot Baowkol pnyxaviopol tng emikTnTng AvOGOAOYIKNG QVTIOTAOTG TV
VEOTIAAOHOTIK®OV OYK®V amodidovial kuplwg oe emyevetikeg petafoArég {Zaretsky JM, et al}
{Shukla SA, et al}{Koyama S, et al}, otnv vnepdpaotnplonoinon (upregulation) evoAAaKTIKGOV
OVOOOAOYIK®WV ONUElOV €AéyxoL OAAG KOl OTNV OMOAEIN TOV KUl CUVOVUH®OV OCOHOTIKOV
HETOAAGEEQY TIOL pE TN Gelp& TNG 08Myel 0€ XAUNAEG GUYKEVIPOOELG 1] KOl TANPT AMMOAELN T®V
veoavTlyovwv{ Anagnostou V, et al}. Q0TO00 OKOPX KOl O€ QUTEG TIG TIEPUTTWOELG N OQPEALN
OYKOKOTOOTOATIKN] 8pdon TnNG €VSOVEOMANCHATIKIG OVTIIVEOTAXOUQTIKNG avooiag, HTopel va
eSokolovbnoel va veiotator kB’ OAn T Sdpkeld TG AVATTLENG TOL OYKOUL, YEYOVOG TIOL
e&aoBevel 10 PETAOTATIKO SUVAHIKO OLTOV, CLUBAAAOVTOG £TO1 O€ ELVOTKOTEPT] KAIVIKT] TIOpEia NG
VOOOu.

Eneldn oty mapodoa HEAET] O VEOMANOHOTIKOG OYKOG €XEL a@aIpeBel XEPOLPYIKAOG, N
OXETI(ONEVN HE TNV €VOOVEOTAXOHATIKI] OVOGOAOYIKI] avtidpaon TPoyvwoTik a&la pmopel va
AVTIKATOTTPILEL TNV MOCOTNTA KAl TNV MOOTNTA T@V KUKAOQOPOUVI®Y KUTTHPOTOSIKOV OLCIMV KOl
TV BpaLopATEOV OO T AVOT] TV VEOTAACHATIK®V KUTTAP®V OTO TIEPLPEPIKO AIpA, OE AEHPIKOVG
10T0VG 1] 0€ omolodNmote GAAO avatopikd Stxpéplopa. Eival ®otooo péxpt oTIypng ayvwaoTto eav
UTTAPXEL OLOXETION OVOHECSH OTOV QVOCOQOIVOTUTIO T®V VEOTAACHATIK®OV OYK®OV KOl OTnV
QTMOKPITIKOTNTA TWV TEPLPEPIKOV OVOOOAOYIKAOV KUTTAP®V O avoooAoylkny Siéyepon. ‘Exet
napatnpnBet {Mortarini R, et al} nmwg n mapovoia twv Treg KUTTAPwV OTNV TEPLOXT] TOL OYKOL
oxetiCeton pe avénpéva emineda g kuttapokivng TGER kot peElwPEV avTamokplon EVavtl oTnv
IL-2 amo ta mepioepika T kOTTOpa. L€ CUUTAELON HE TK TIAPOMAV® OE Hior SEVTEPT MEAETT EXEL
amnodelyBel 0 avtioTpoPog cLOXETIONOG avdpeoa oTa enineda g KuTtapokiving TGFB atov opo kat
MV avoooloyikn avtidpaon oe éva vBpdiko mentidio HER2/neu mov éxel ypnoiponownbei oe
eppolacpd aoBevav pe kapkivo tov pootdtn {Perez SA, et al}.

AvadeiyBnke emiong Ot 1 ouxvOTNTA TV aoBevdv TOL TRPOLOIALOLY  ELVOIKT|
ouvévaopévn avoooAoyikr] vroypan (FCIS) epgavidotav pelwpévn otig opddeg pe Suopeveig
KAWVIKOTIBOAOYO VO TOHIKOVG XOPOKTIPEG, YEYOVOG TIOL UTIOONAMVEL OTL Ol €UVOIKEG KULTTOPIKEG
oLYKevTpaoelg Twv CD8+ kot CD163+ eival avTiotpOQng oxeti{opeveg pe 1o otadio TNM g
vooov. Towg Adowmov va oxetideton 1 Tpo0dog NG VOoOoL HE TNV €MSEEIVAOOT] KUTHG TNG KVOGOAOYIKT|G
avtidpaong, N onoia €Yel MG AMOTEAECHA TN OTAOIHKA aLEAVOHEVT S10QLYT ATIO TNV AVOCOAOYIK
emnpnon. Onwg éxel avagephel vopitepa, OKOPK KOl OE TTPOXWPNHEVO OTASI0 VOGOUL N 10XVE TNG
OVOGOAOYIKIG MOKPLOTG HTIOPEL VO AITOTEAETEL EVAV OTHAVTIKO TIAPAYOVTA EAEYXOL TNG AVATITUENG

TOL OyKov. AvadeixOnke, emiong MW 01 S1POPETIKEG TTUKVOTNTEG KA1 SIPEPICHATIKI] KATAVOUT
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Tov CD8+ koit CDI163+ KUTTOPIKAOV TUKVOTNT®WV ON®G TEPIYPAPOVIOL OTNV OVOGOAOYIKN
vrioypaen FCIS propovv va Eexwpioouy toug aobBeveig pe vymAotepo DFES 1| peyaAltepn cuvoAkn|
emPinon aveéaptTmg ToL TPoYwpNHEVOL otadiov TG vooou (katd TNM). AuTO avadelkvUEL TNV
FCIS, onwg kabopileton o autnv TN HEAETN, WG VAV TIPOYVOOTIKO SEiKTn Tov B pmopovoe va
BeAtivoel, mépav tov TNM, v mpofAeym g mpoyvwong os aobeveig pe SinBNTKO Kapkivo Tov
HOOTOD.

Ocov agopa ta mepiveonAaopotikd TLS e&etdotnke n mapovoia, n MOCOTNTH Kol Ol
OVOOGOAOYIKOl XOPOKTNPEG ALTAOV, HEHOVOHEVX OAAX KOl € OLVSLAOHO e TIG TpoavagepBeioeg
avoooAOYIKEG vmoypa@és. Ot teAevtaieg mpokLMTovy Baocl(Opeveg oTIg ouykevipwoelg CD8H,
CD163+ avoooKUTTAp®wV OTO KEVIPO Kal TO SNONTIKO HETMONO TOL OYKOL, OMKG €xel avapephel
EKTEVMG TIPONYOLHEV®G. AVTOV TOV TUTIOL 01 AVXAVCELG AVESELEAV OTHAVTIKEG TTANPOQOPIEG Y1 TNV
TOTIKI] TIPOCKPHOOTIKI] XVOCGOAOYIKI] KOTAOTOOT| HE TNV €100y®YN PEATIOHEVOV OVOGOAOYIKGOV
Brobmoypa@mv yior TNV mPOYV®OT] OTA KOPKIVOUATA TOU HACTOD. Méxpl OTIYUNG outn €ival 1
MPOTN HeAETN TOL embeKVLEL OTL T Topovoia OAAG Kol 0 peydAog oplBpog Twv
nepveonAaopatikov TLS oyetietan pe Suopev) KAIVIKOTOXBOAOYOXVOTOHIKA XOAPOKTNPLOTIKA KOl
XEWPOTEPT TIPOYVWOT) 0TO S1NONTIKO KapKivo TOL HAGTOD.

Ta TLS mepthapfavouv Sopég TOKIANG 0Opydvwong TOoL  KUHOIvOvTal omd  OomAEG
Aepookuttapikeg abpoioelg oe ovvBeTEG GOUEG pE HOPPOAOYIKOUG, KUTTOPIKOUG KOl HOPLXKOUG
XOPOKTIPEG OHOI0VG HE TO SEVTEPOYEVI] AELPOKVLTTIOPIKA OPYyava Kol KLPIwG TOLG AgpQadEVES
{Colbeck EJ et al 2017} {Engelhard VH et al 2018}. Q¢ ouvénela autoL 1 opovoia Twv EAef1Sinv
pe vymAo embnAo (High Endothelial Venules — HEV), ko1vd §opikd XapaKTploTIKO aVAPESHK O
SLO «kou TLS, pmopel va Swdpapatifel evav onpavilikG poAo otV EMOTPATELOTN TV
KUKAOQOPOUVTOV Aep@oKLTTHp®V oTa evdoveomAhaopatikd TLS {Goc J et al 2014} {Nerviani A et
al 2018}. H ovpfoAn twv TLS oTovV avOGOAOYIKO €AEYXO TWV VEOTAAOHATIKOV OYKOV TIPAEVEL
oe eninedo mBavoAoyiag. Ta TLS éxouvv Bpebel 0To 0TpOPA KOXUT TO SINONTIKO PETWTO TV GYKGOV
0€ 0AOULG TOLG KOPKIVOLG Ko N Taxpouaia Tovg oxetietal ouvBwg e guvoikr Tpoyvwor {Sautes-
Fridman C et al 2016}{Di Caro G et al 2014} {Ladanyi A et al 2014} {Schweiger T et al 2016}. H
napovoia Twv TLS ev6ovVeOMAACHOTIKA €XEl OULOYETIOTEL HE QAVTIVEOTTAXOUOTIKI] OVOGOAOYIKN
dpdon n omoia MBavag va oxetifeton pe Vv evioyvon g SpAONG TV AEHQOKVLTTAP®Y TIOUL
dmnBovv tov oyko (TILs) {Colbeck EJ t el 2017}{Goc J et al 2014}. Ta oxetlopeva pe TLS
devépitikd kOTTapa Stadpapatifovy onHAVTIKO pOA0 ®G TTPog TNV ekkivnon ¢ T AepPoKLTTOPIKIG
TOTIKIG OVTIVEOTAAGHATIKIG OVTISPUONG, TOPOLOIALOVTIOG To QVTIYyOVIKG Tmentidin ota T-
Aspeokitrapa eviomlopeva otig T meploxég tov TLS {Goc J et al 2014}. EmmnpdoBeta n
napovoia CD4+ T kuttdpwv eviog twv TLS evioyldel mepaitépw TNV €vvold TOL €VOG
VTTOOTNPIKTIKOV poAov Twv TLS yia ) Stagoponoinon twv CD8+ Spactikav (effector) TILs {de

Chaisemartin L et al 2011}. Qotdéco ta TLS pmopet va €(0uv Kol apvnTiKn €MMTtoon otny ekfaon
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Touv Kapkivov. H mapovoia twv Tregs evidg twv TLS pmopel va emnpedogl apvnuK& Tnv
evepyornoinon twv CD4+ kot CD8+ avoooAoyikev SinOnpateov, cUVIEA®VTOG £T01 OTN S1QULYN
TOV VEOMANOHOTIKOV KUTTAP®V amo Tty avoooioyikn emtnpnon {Joshi NS et al 2015}.
Emnpbdobeta, avoookataotaAtikd B xOTttapa, moapakeipeva oe CD8+ T Aep@okOtTapa €xouvv
napatnpnOel oe Aepgoeideig Sopég oton Kapkivo tov pootdtn {Shalapour S et al}.

O pohiog Tev nepveonAaopatikwv TLS, twv euplokopevev dnAadrn mépav tov Sinbntkon
HETAOMOUL, €xel peAeTnBel MTOAD AlydTEPO OGOV QPOPA TNV TIPOYVOCTIKT ToLg adia. Idiaitepa S atov
KOPKIVO TOL HaOTOV 01 HeAETeG eivan eAayloTeg (Tivakag 1, oeAida 62). Ta anoteAéopaTa XUTHG TNG
epyaoiag amodeikvoouvy 0Tl N Mapovsia Tewv TEPVEOTAXOUATIKOV TLS oyetidetor pe vyPmnAon
BaBpov kakorBelag dykoug (grade 3), amotéAecpa ov €xel apatnpnBel ko oe GAAeg peAETEG IOV
a@opoLV ToV KopKivo Tov paotol {Liu X et al 2017} kot to ovpoBnAako kapkivopa {Koti M et al
2017}. EmmAéov avadeiyBnke ot ot acgBeveig pe SBNTIKO Kopkivopa Tov HoOTOL (AveEXPTITMG
HOPLKOU LTTOTLTIOV) KOl Tapovoia mepveomAacpatik@v TLS napovoidlovv duvopevéatepa DFS
kot OS amd ekeivoug mov T otepovvtal. Avto eéoptatal amo v tonofeoia twv TLS
(TEPIVEOTTANCHOTIKG 1/KOL OTMOPUOKPLOHEVA) Kot TNV aplBpntikn tovg mapovoia (0,1-4 ko >5). Xe
Hwx ipooeotn épevva {Liu X et al 2017} avagpépetan g n mapovsia twv TLS katd 1o Sinbntiko
HETOTO T)/KOL TIEPIVEOTTAAOHATIKG OXETI(ETAL HE €VVOIKOTEPO (HEYXADTEPO) SLAOTNHA €AEVBEPOL
VOOOUL OAAG Ol KOl 0T ouVOAIKN emBinon. Auto to evpnua mapatnpndnke povo otovg HER2+
oykoug (eite LumB-Her2+ 1 oppovoapvntikovg HER2+), eve 6ev avevpédnkav oTOTIOTIKG
OTHOVTIKEG S1AQPOPEG TIOL VA APOPOVV TN GLUVOAIKY emfBiwon 1 10 SidoTnpa eAgvBEpov voaov
otoug HER2- agBeveig. Aedopévou ot Sev mapatnpndnke kavévag HER2+ otepovpevog TLS oty
TIOPOVON PEAETI TO CLYKEKPLHEVO eVpnpa Oev propel ovte va StaxPevotel ovte I emPefowbel. H
anovoia aoBevov pe oykoug HER2+ otepovpevoug TLS pmopet va amodobel ato yeyovog 0Tt
napovoa peAETn mepleAdpfave povo NST kapKivopata, Xwpi¢ mponynbeioca veoemKovpIKN
Bepamneia ko €wg otadiov IITA, evad 1 épevva twv Liu X et al dev elye meploplopong yux tov
L0TOAOYIKO TUTIO TOV KXPKIVOHOATOG,.

Onwg €xel avagepOel kol mponyovpéveg N avénpévn ovykévipwon CD8+ Kuttdpwv 010
SNONTIKO PETHOTO TOL OYKOL OAAG OX1 OTO KEVIPO ALTOV TIPOAEYEL SUCHEVH TIPOYVAOT 0 aabeveig
pe SONTIKG KapKivopa HaoTtod. Tuvoualoviag aUTH Ta AMOTEAECHATA HE TN SUGHEVI] TTPOYVMOT|
TV niepveonAacpatik®v TLS mov npokUmTel and tnv mapodoa PHEAET, Hopel va vrotebel mwg Ta
avVOOOAOYIKQ oTolKela eviom{OpeEVa €ITE TEPIVEOTTAACHATIKA 1] OTO SNONTIKO HETOTO TOL OYKOL
propel va avtikatontpiovy T oTaSIOKN HETAVAOTEVOT] VEOTTAAGHATIKAOV KUTTAP®V OO TO KEVIPO
TOU OYKOL O€ TIEPLPEPIKEG BEoelg oxeTiOpeveg pe SinBnon 1 petdotaon. Avtiy 1 vndbeon pmopel
va enaAnBevtel 6edopévou OTL TO00 0 TNV TN HEAETN aAAd ko oe aAAeg {Liu X et al 2017}
avevpednkav mepveonAaopoatikd TLS pe mapovoia kapkivikov PAaotov. EmmpooBeta 1o

eEwveomhaopatikd TLS @aiveton va oyetiovran pe mponypévou oTadiov vOoo 0To KOPKIV@O TOV
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nay€og eviépouv {Bento DC et al 2015}. Evappoviopévo pe autd o€ pia SIXQOPETIKY HEAETN
{Finkin S et al 2015} avagépetarl g ta TLS oxeti{OpeVa e QAEYHOVE] HPOLV MG POAEEG Y1 TNV
evamofeon KUTTAPWV TIPOSPOH®Y TV VEOTAAOHATIKOV OYK®V 0TO KopKivwpa tov nnatog. H ev
AOyw vmbdbeon Oyt povo oxetiCet Tt mepveomAaopatikd TLS pe mbavég vmotpomég
NMOTOKLTTAPIKOD KAPKIVOUATOG GAAG KOl LTTOSNAMVEL TOV SVCGHEVI] TIPOYVWOOTIKO POAO TOULG.
Q01000 aUTO EAIVETOL VO APOP& TIAAL Kot HOVO Tal TEPVEOTAXTHOTIKA TLS kaBott oe GAAN peAetn
{Calderaro J et al 2019 } ta evéoveonmAaopatikd TLS oxetidovton pe evvoikotepn MPOYVWOT OTA
NMOTOHOTK. LUVENQOG T TepveomAaopatika TLS pmopel va cupfaiovv otn dnpiovpyia evog
QAVOOOKOTOOTAATIKOU HIKpOTEPIBAAAOVTOG €iTe TTEPLOPILOVTAG TNV AVTIVEOTIANCHATIKI] AVOGOAOYIKT)
avtidpaon N evioxvoviag tn veomAaopatikn avantuén {Butterfield LH 2017}.

Ext0¢ Opwg NG Tomoypagikng katavopng twv TLS (evdo/meplveomAACHATIKA) €vag
EMMAEOV TIAPAYOVTOG TIOL TIPEMEL ANEOel LT OYPIV €ival TA TOOTIKA XOPAKTNPLOTIKA avTtav. O
oxnuatiopog tov TLS akoAovBeitan amd pia oelpd otadiov wpipavong ta omoia mbavog va
QVTIIPOOWTEVOLY SLOPOPETIKEG HopeG Aettovpykotntag {Colbeck EJ at al 2017} {Posch F et al
2018} (ewova 6, oeAida 60). Xtoxevpéveg peAeteg mov agopovoayv n dunon twv TLS anodidovv
TNV GVOOOKATAGTOATIKI] Toug dpdon ota dinBovvia avocoroyika kottapa {Joshi NS et al 2015}
{Shalapour S et al 2015}. Ztov kapkivo tov paotol ta Tregs mov avevpioKovTal €VIOG TNG
TIEPIVEOTTAQOHOATIKIG QAEYHOVIG EXOUV OCLCYETIOTEL PE OLENHEVO PIOKO LMOTPOTHG Kal BavaTtou
{Gobert M et al}. Ta anoteAdéopata NG MAPOVONG HEAETNG avadelkvOovv OTL o aoBeveig pe
oykoug RUCIS n mapovoia twv FoxP3+ kuttdpwv evidg tov mepiveonAaopotikov TLS eivat
avénpévn oe avrtiBeon pe toug RFCIS dykouvg. Tétowa TLS mov epmepiéxouvy auénpévo aplBpo
FoxP3+ pmopel va mpodyouvv tn Snpiovpyiat €VOG oivOGOKATAOTOATIKOD HIKpOTEPBGAAOVTOG TO
oroio pe tn oelpd Tov va evBLVETN Yia TN pelwpEVn emPBinon. Aapfavoviag OAa Ta TOPATIAVE LT
oy Ba pmopovoe va Bewpnbel mwg o oxnpatiopdg n mapovsia kol N mowdtnta Twv TLS
OLHPAAOLY OLOIXOTIKG 0T SIKHOPPWOT) TNG ETEPOYEVELNG TOL HIKPOTIEPIBAAAOVTOG, YeYovag TTov
HTOpEL va eENyNoEL TIG S1(POPEG AVAHESH OTX EVOOVEOTTAROHATIKE KL T TEPIVEOTAACHATIKG TLS.
H ev Aoyw vndBeon xprlel mepantépw Siepevvnong.

Ymv mapovoa peAéTn 1 mapovoia kot 1 mukvotnta twv TLS 8ev eivon ave&dptntol
TIPOYVOOTIKOL SeikTeg yia 10 Srdotnpa eAevBépov vooou (DFS) kot ) ouvolikn emfPiwon (OS). I'Y
aLTOV TO0 AGY0 oLVOLALOVTAG TNV TOTOYPAPIKT] KATAVOHN (KEVIPO OYKOL, SiNONTIKO HETWTO) TV
CD8+ ka1 CD163+ kuttdpwv pali pe tov aplBpo tov mepveonmdacpatikwv TLS oe aobeveig pe
dMONTIKO  KOpKIiVOHX HOOTOL  Snplovpyndnkav O 10XUPEG, «EVIOXLHEVEC» OVOOOAOYIKEG
LTTOYPAQEG. AVTEC Yo Vo KabBlepwBolv otnv KAk ipdén Ba mpémnel mpOTA va SOKIHAOTOVV O
HEAAOVTIKEG PEAETEG pe peyaAlTepo aplBpo acBevamv.

H dwgopetikn tomoypagikny koatavopn twv CD163+ kot CD8+ onwg avagépbnke

TIPOT|YOUHEV®G, avadeixOnke wg aveEdptntog mpoyvewoTikdg mapayovtag yix DFES ko OS. Qotoco
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K&Avmte povo éva #50% twv acBevav kaBdt ot vtoAotnol, Sedopévou 0Tt Sev Ta§vopovvTay 00Te
¢ FCIS ovte wg UCIS, avikav oe px opada «ykpidag (ovn» (REST group). O ouvduaopog
OTOEIWV TOU €VOOVEOTANCHOTIKOD KOl TEPIVEOTIAACHATIKOV HIKpOTEpBdAAOvVTOG (amd KEVTPO,
dndnNTko pétwmno, aTLS) otpwpatonoince pe mepliocotepn akpifela toug acbeveic Snpiovpywvtag
2 vnoypa@ég: RUCIS ko RFCIS. Autég amoteAolv amd HOVEG TOLG VOV aVEEAPTITO TIPOYVOOTIKO

deiktn yx to DFES kan to OS.
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Ocov Gpopa TN HEALTN TOV KLTTAPIKOV TUKVOTHTOV CD8+ kan CD163+ mov dinbovv 10
VEOTTAAOHOTIKO OYKO OTOV KAPKIVO TOUL HOGTOV TIRpaTNprBnKe 0Tt 01 SI0(QOPETIKEG TUKVOTITEG TMV
1010V aVOOOAOYIK®V KUTTOPIKOV MANOLOU®V EVIOTMOUEVEG OTO KEVIPO KOl TO SNONTIKO HETOMO
TOL OyKov, pmopei va Staywpifovv toug acBeveig oe opadeg pe Snpopetikn npdyvwon. H FCIS
LTTOYPAET] OTIWG LTI OPIOTNKE TIPONYOLHEVOC TTPOPAETEL eLVOTKOTEPN €EEMEN NG vooou (DFS kat
0OS) avdapeoa o€ etepoyeveic opadeg aobevav pe Svopevr] KAVIKOTIGBOAOYOXVATOUIKG
XOPOKTNPOTIKA. XUVEM®OG N ovoxéton G TNM tadivopnong kKot TV  OLVSLOOHEV®V
OVOGOAOYIK®V LTIOYPAPROV HTTOPOLV V& S10KPivOoLV LTTOOPASEG aaBeVAV e EEXmPLaTT TIPOYVWOT).

Eniong omv mapodoa peAETn amodeiybnke yio mpOTn QOPA | CUOYETION AVALECH OTN
SI0QOPETIKT]  TOTIOYPAPIKT] KOTAVOUT] TV QAEYHOVWOE®V SmbBnudtwv oe oxéon pe 1
nepveonAaopatik@ TLS kot tnv KAWIKN GUHTEPLPOPE TV KAPKIVOHAT®V TOL pootoL. Ta
gupripata oL TapatnpnOnkav otpifovv emnpoobeta v Mopovoia plag Suvapikng Stdpaocng
AVAPESH OTX OVOOOAOYIKA KOTTOPX EVPLOKOHEVA €VTOC TOL VEOMAAOHATIKOD Kol €VIO¢ TOL
QVTIOTOLYOV TIEPIVEOTIAAGHATIKOV HiKpoTepIBdAAovTog. TTap’ GAoLG TOLG TEPLOPIOHOVE TNG €V AOY®
HEAETNG (HKPO Selypa aoBevmv Kat BIBAIOYpa@IKT) aCAPELr 000V HPOPA TA GTAOX WPLHAVONG TV
TLS) mapouvoidotnkav 1oxupeg evdei&elg mov vmootnpidovy tov BepeMwdn poAo NG oxEong
avapeoa ota S1IXQOPN GTOKEIX TTOL AMOTEAOVV TO HIKPOTEPIPAAAOV TOL OYKOL KOl TNG KAWVIKTG
ovpmneprpopdc. EmpBaiAeton va yivouv emmpooBeteq HeEAETEG OTOXEVHEVEG OTA KOTTAPA KA1 TOUG
HOPLUKOUG HNYOVICHOVE TTIOL 08TyoUV 010 oxnUaTiopo twv TLS, diayxelpioviat Tn AELTOLPYIKOTNTA

TOUG KO T Staxxwpilovy o€ TLS pe avTivEOTAXOUATIKT 1] LE AVOOOKATAOTHATIKT] SpaoT).
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YKOITIOX: Ot veomAXOHATIKOL OYKOL KO TO HIKPOTEPIBAAAOV TOLG AVTITPOCMITEVOLY OPYAVMHEVX
«OIKOOLOTAHOTO», OTMOL  KOTTOPK TOL OYKOU KOl TOU OVOCOTOUTIKOD GULOTHHOTOG T®V
OLOQOPETIKOV XOPOTAEIKAOV Slapeplopatav (kévipo oykov - TC & SnOnukd petono - IM)
Bpiokovtan o Suvapikn cAAnAentidpaot mov eivan kaBoploTikn yia Ty €§EAIEN TOL Kal TNV KAWVIKY
ékPaon Tov aobevav. XTOV KApPKIVO TOL HAOTOUD €Xouv MANHUEA®G peAetnBel 1 Xwpota&ikn
KOTAVOHT TV Sl0QOp®V iVOCOAOYIKQOV KUTTAPWV KOl 1| onpacia Tng mapovsiog Kot Tov aptfpon
TOV TIEPIVEOTTAXOUOTIKOV Tprtoyevav Aep@oeld®v AOP®V 08 OXEOT| HE TNV TPO0do NG vocov. Ot
TeAevtaieg Gopég, opilovion g Agp@oeldeic abpoioelg pe HOPPOAOYIKA KOl OVOGOIOTOXNHIKK
XOPOKTNPLOTIKA Agvtepoyevav Aepgoeidmv Opyavwv. LKomog g mapovoag Siatpifing eivon n
Olepelivnon NG TPOYVAOOTIKNG ONHAOIOG TRV KUTIAPIK@V TUKVOTNT®V Towv CD8+ kau CD163+
OVOGOAOYIK®OV KUTTAP®V OTH SIGPEPIOPATA TOL OYKOL OAAG Ko Twv mepveonAaopatikov TLS,
€lTe HEPOVOPEVH €lTE GE CUVEVAOO HIE TK TIAPATIAVE.

YAIKA KAI MEG®OAOI: Koatd v 10toloyikn aflohoynon 167 acBevaov pe emfefowpévo
ombnTiko BCa, mpaypatonomfnkav avoooiotoxniikég xpwoelg pe (CD4, CD8, CD163, FoxP3) ot
KEVTIPIKI] TOUN TOL OYKOL Kol EANOONCOV HIKPOP®OTOYpoPieq amd To KEVIPO Kol 10 SnfnTiko
HETWTO TOL BGYKOL amo KABE avOTOIOTOXNHIK®OG KEXPWOHEVO TAakido. Emiong npaypatonowfnke
N Katapétpnon 1wv TLS Katd Vv MEPLPEPEIN TV VEOTTAAGHATIK®V OYK®OV (0 amooTaoT €mg 5
xthoota ano to IM). H xAwvikr mapakoAovbnon ntav dwxbeopn ywx 112 and tovg acBeveig
avtovg. H kuttapikny mukvotnta towv CD8+ kot CD163+ vumoloyiotnke pe 1t Ponbea
VOO OIOTOXTHIKOU EAEYXOV, HIKPOPAOTOYPUPIOV Kol Aoylopiko (parcticle analysis tov ImageJ). H
napovoia Kot 0 apBpdg twv TLS otig topég A&H pe emKoupiKT| Xprion avoooioTOXNHEING OTIG
apeionpeg nepmtwoels. H otatiotikrn avaAvon eyve pe to IBM SPSS Statistics 24.
AIIOTEAEXMATA: Ta ONOTEAECHOTH TV HETPNOEWV LMESEEAV TG T OLVOLOOPEVN
a&loAdynon TV KLUTTHPIK®V TUKVOTHTeV Tov CD8+ kot CD163+ avoooAoylK@V KUTTAP®V TIOU
dmnBovv Tt Sapepiopara tov oykov (TC ko IM) pmopovv va BeAtidoovv v akpifela g
npoPAeYng oy mpoodo g vocov (OS kar DFS). H napovoia CD8+ avénpévev KUTTOpIKOV
TIUKVOTIT®V 0TO KEVIPO TOL OYKOL KOl HEIWHEVOV 0TO SNONTIKO pET®NOo /Kot XapnAav CD163+
OUYKEVIPOOEWV OTO KEVIPO TOL OYKOL KOl LYNAGV OTO KUTTAPIKO HETMOTO OXETI(OVTOL E EVVOIK)
TPOYVMOT] EVQ, M1 GVTIOTPOPN AVOCOAOYIKI] KUTTOPIKI KATavour| pe Suopevi. Ocov agopd v
napovoia Kal Tov aplBpo twv nepveonAaopatikov TLS n anovoia Tov teAevtaiov cLuoKeTioTNKE
He peyoAdtepo Sdotnpa ehevBepov vooou (DFS) kot ouvohikrg emPiwong (OS) oe oxeon pe
aoBevei¢ otoug omoiovg avevpédnkav TLS, kol auTH 1 XPVNTIKN] GLOYKETION TXPATNPEITAL Yl
npwtn opd otn PBiAoypagia. Emmnpdodeta, mépav g mapovoiag, mOAD onpavTIKOg gival K1 o

apBpog twv TLS ywx v mpoyvworn dedopevou 0Tt ot acBeveig pe neprocotepa TLS napovoiacav
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duapevéatepn MPOYV®OT). XLVOLALOVTAG TIC TTIOCOTIKEG HETPNOElS Twv TLS pe T avoooAoyikég
LTIOYPAQEG (OTWG AVTEG TIPOEKLYAV aTIO TNV Katavopn twv CD8+ & CD163+ vnonAnBuopov oto
TC ko oto IM) énpovpynBnkav duo CLVOLOOTIKEG AVOOOAOYIKEG LTIOYPAPEG HE BEATIOHEVN
TIPOYVOOTIKT adia.

SYMIIEPAXMATA: To anmoteAéopaTa TOL amoppeovy amd autryv tn diatpifin emPeBoidvouy v
ormopén  Hg  SLVOHIKNG  XAANAETIOPOONG  QVAPECK OTOLG OVOCOAOYIKOUG  KUTTOPIKOUG
vronAnBuopotg (CD8+ kot CD163+) tTwv SdQopeTIK®V SIXPEPICHATAOV TOU OYKOL KOl TGV

nepveonAaopatikav - TLS, n omoia @aiveton va ennpeadetl v kAwvikn ékpfaomn aobevov pe BCa.
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SUMMARY

Background: Tumors and their surrounding area represent spatially organized “ecosystems”,
where tumor cells and the immune contextures of the different compartments are in a dynamic
interplay. Tumor immune-cell infiltration is progressively becoming an important aspect for tumor
characterization and clinical outcome prediction of cancer patients. Little has been done to evaluate
the importance of diverse compartmental immune cell distribution in breast cancer (BCa) nor to
assess the presence and number of Tertirary Lymphoid Structures that may surround each tumor.
The latter are lymph-node-like structures sharing architectural and functional characteristics with
secondary lymphoid organs and are often detected in the tumor microenvironment. Their presence
has been associated with controversial clinical outcomes. The scope of this thesis is to clarify their
relation with prognosis in BCa patients alone and in combination with tumoral immune infiltrates.
Methods: Formalin-fixed, paraffin-embedded tumor tissue samples from 167 BCa patients, with
invasive ductal, non-metastatic BCa, not treated with neoadjuvant chemotherapy, have been used to
detect and quantify the presence immune cell infiltrates in the diverse tumor compartments (Tumor
center-TC,Infiltrative margin -IM). Tumor tissue was stained with (CD4,CD8,CD163,FoxP3)
immunostains and photographed in multiple locations inside the tumor center and along its
infiltrative margin. TLS assessment was also performed. The latter were identified morphologically
as ovoid lymphocytic aggregates presenting a germinal center and/or high endothelial venules.
Subsequently those were counted and furthermore characterized as adjacent(aTLS, within the
tumor IM) or as distal(dTLS,<5mm from the IM within the non-neoplastic tissue). Clinical follow-
up was available for 112 of these patients. The cellular densities of CD8+ and CD163+ were
calculated by means of immunohistochemical stains, microphotographs and image analysis
software (ImageJ - particle analysis). The presence and number of TLS was performed mainly in
H&E slides with the occasional auxiliary use of immunohistochemical stains in ambiguous cases.
Statistical analysis was performed with IBM SPSS Statistics 24.

Results: The results indicated that the combined assessment of CD8+ and CD163+ immune cell
densities infiltrating diverse tumor compartments (TC and IM) may enhance the prognostic
accuracy of disease progress (DFS and OS). The presence of increased CD8+ cellular densities
inside the tumor center and decreased along the infiltrative border and/or the decreased cellular
densities of CD163+ in tumor center and increased in periphery seem to be related with favorable
prognosis whilst the opposite immune cell distributions with unfavorable prognosis. Regarding the
assessment of peritumoral TLS, their absence was associated with longer DFS and OS. Moreover,
not only the presence of peritumoral TLS, but also their density has been proven to be

prognostically crucial, since patients with numerous peritumoral TLS exhibited worst DFS and OS.
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By combining quantitative peritumoral TLS measurements with the differential combined
immunological cellular densities of CD8+ and CD163+ in the diverse cellular compartments (TC
and IM), two immunological signatures with reinforced prognostic significance (RFCIS&RUCIS)
were created which offered increased prognostic significance.

Conclusions: The results of the current thesis demonstrate for the first time an association between
spatial differential densities of intratumoral immune infiltrates with peritumoral TLS and clinical
outcomes which seems to influence DFS and OS. The observations further support the existence
and importance of a dynamic interplay between the immune cells within the tumor

microenvironment (TC,IM) and its surrounding counterpart (TLS).
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Abstract

Background: Tumor immune cell infiltrates are essential in hindering cancer progression and may complement the
TNM classification. CD8+ and CD163+ cells have prognostic impact in breast cancer but their spatial heterogeneity
has not been extensively explored in this type of cancer. Here, their potential as prognostic biomarkers was
evaluated, depending on their combined densities in the tumor center (TC) and the tumor invasive margin
(IM).

Methods: CD8+ and CD163+ cells were quantified by immunohistochemistry of formalin-fixed, paraffin-
embedded (FFPE) tumor tissue samples from a cohort totaling 162 patients with histologically-confirmed
primary invasive non-metastatic ductal breast cancer diagnosed between 2000 and 2015, Clinical follow-up
(median 6.9 years) was available for 97 of these patients.

Results: Differential densities of CD8+ and CD163+ cells in the combined TC and IM compartments (i.e., high(H)/
low(L), respectively for CD8+ cells and the reverse L/H combination for CD163+ cells) were found to have significant
prognostic value for survival, and allowed better patient stratification than TNM stage, tumor size, lyrmph node invasion
and histological grade. The combined evaluation of CD8+ and CD163+ cell densities jointly in TC and IM
further improves prediction of clinical cutcomes based on disease-free and overall survival. Patients having
the favorable immune signatures had favorable clinical outcomes despite poor clinicopathological parameters.

Conclusions: Given the important roles of CD8+ and CD163+ cells in regulating opposing immune circuits,
adding an assessment of their differential densities to the prognostic biomarker armamentarium in breast
cancer would be valuable. Larger validation studies are necessary to confirm these findings.
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Background

Breast cancer (BCa) is the most common malignancy in
women worldwide and is the second leading cause of
female cancer deaths [1]. Although systemic therapies
have increased survival rates for BCa patients, still there
is considerable variation in response rates among pa-
tients with distinct clinicopathological parameters which
encourages the search for novel prognostic factors con-
tributing to the development of novel treatment options
across the different molecular subtypes of BCa. Re-
cent advances in the field of oncoimmunology imply
that patients’ pre-existing tumor-specific immunity in
the form of tumor-infiltrating lymphocytes (TILs) has
a substantial effect on disease progression, thus func-
tioning as potential prognostic biomarkers [2]. Par-
ticularly, in colorectal cancer, the type, density and
location of TILs (ie., the “immunoscore”) has been
proposed as a more reliable prognostic biomarker
than the standard AJCC/UICC TNM-classification [3].
Moreover, results from clinical trials have reported
that a robust “immunoscore” predicts responses to
therapies, which suggests that the adaptive immune
response intratumorally may also function as a pre-
dictive biomarker [4].

CD8+ T cells comprise an essential component of
the cellular immune system and are indispensable for
cell-mediated antitumor immune responses. The pres-
ence of CD8+ T-cells in the tumor microenvironment
of BCa patients is associated with favorable outcomes
in certain molecular subtypes [5]. CD8 is also
expressed on a subset of NK cells [6] and a small
subpopulation of iNKT cells [7], although their pos-
sible presence among CD8+ TILs has not been evalu-
ated. CD163 is a scavenger receptor upregulated by
tumor-associated M2 macrophages in an anti-
inflammatory tumor microenvironment. CD163 has
also been detected in some cancer cells; however
these cells are considered as the result of fusion be-
tween macrophages and cancer cells [8, 9]. In human
malignancies [10], also including BCa [11], the pres-
ence of CD163+ M2 macrophages in the tumor
stroma correlated with poor overall survival, while
contrasting data have been reported for colorectal
cancer [12]. In a recent study, localization of CD163+
cells in the tumor stroma, but not the tumor nest
was shown to be of clinical relevance for patients
with BCa [13]. In contrast, there are studies of BCa
patients with different molecular subtypes showing
that both stromal as well as intratumoral TILs are
equally predictive for clinical outcome [14, 15].

Notwithstanding the general consensus that TILs have
a prognostic value in BCa, there remain several issues
which hinder their broad application as biomarkers in
the routine setting. These include the identification of
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immune cell populations with the most clinical rele-
vance, their distribution in specific tumor regions and
the mode of their evaluation (separate or combined)
[16, 17]. Spatial distribution of immune cells in the
tumor microenvironment is clinically important, as
not only their densities and functions, but also their
localization in the different tumor compartments has
been associated with clinical outcome [18-21]. More-
over, tumor infiltration by immune cells is a dynamic
process with TILs migrating to distinct tumor areas
depending on tumor growth properties and factors re-
leased by the tumor and cells of the tumor stroma.
This heterogeneity suggests that their separate and
combined evaluation in well-defined tumor regions
would be valuable [14, 20]. To this end, Pagés et al.
[22] reported that a combined assessment of the
memory (CD45R0O+) and cytotoxic phenotypes in TC
and IM could increase the accuracy of prediction of
clinical outcome for different patient groups in colo-
rectal cancer. However, in evaluations of immune in-
filtration in BCa, to the best our knowledge there
have been no reports on the differential distribution
of immune cells in these tumor compartments and
their combined evaluation as reliable prognostic/pre-
dictive biomarkers. Most recently, Miyan et al. [23]
developed a scoring system based on the differential
densities of CD3" and CD8" in the TC and IM with
the aim of distinguishing between different molecular
subtypes of BCa, but they did not address the clinical
relevance of such an immunoscore.

In the present study, we aimed to evaluate whether as-
sessment of CD8+ and CD163+ cell densities in single
or combined tumor regions (TC and IM) improves the
prognostic value of immunoscoring in BCa and allows
refinement of conventional prognostic parameters.

Methods

Patient selection and characteristics

A total of 162 tissue samples were available from
women with histologically-confirmed invasive BCa, di-
agnosed between 2000 and 2015. Patients with inva-
sive ductal carcinoma were enrolled; patients with
tumors directly extending to the chest wall and/or to
the skin (ulceration or skin nodules), metastatic dis-
ease or bilateral BCa at diagnosis, prior history of any
kind of malignant tumor, treatment with any type of
neoadjuvant therapy, were excluded from the study.
The study was approved by the Institutional Review
Board of St. Savas Cancer Hospital (IRB-ID 6079/448/
10-6-13).

Assessment of tumor-infiltrating leukocytes
Formalin-fixed paraffin-embedded (FFPE) tissue blocks
were obtained from the archives of the St. Savas
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Pathology Department. Hematoxylin-Eosin (HE)-stained
slides were reviewed by two independent breast patholo-
gists in order to select the most representative slide for
each tumor. Sections (4-5 pm) were stained with either
CD8 (SP16, 1:80; Thermo Scientific, USA), or CD163
(10D6, 1:400; Biocare). Staining by the antibodies was
initially optimized on tonsil tissues (hyperplastic tonsil
from tonsillectomy). Immunostaining was performed
using the Leica Bond IIl automation (Leica Biosystems,
Germany) and Leica detection kit (Leica Biosystems,
Newcastle, UK). The protocol included 30-min high-pH
epitope retrieval in the case of CD163 and a low-pH
retrieval in the case of CD8, followed by 30 min incuba-
tion with the primary antibodies. Reactions were devel-
oped with the use of diaminobenzidine (DAB) and
sections were counterstained with HE.
Microphotographs from each slide stained with CD8
and CD163 were captured at 12 M resolution (3840 x
3072 pixels) with a Nikon DXM-1200 Digital Eclipse
Camera on a Nikon Eclipse E800 microscope with E
Plan Achromat Objectives. The software used was Auto-
matic Camera Tamer (ACT-1) Version 2. White balance
was calibrated before image capture. The images were
saved as JPG at 95% quality without any kind of image
processing. Three photographs were captured from the
central part (TC) of each tumor at x100 magnification
and three to six at higher magnification (x200), from the
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tumor infiltrative margins (IM) (Fig. 1a). Representative
images are presented in Fig. 1b and c).

The analysis of images and quantification of infiltrat-
ing cells was performed using Adobe Photoshop CS6
and Image] (http://imagej.nih.gov/ij/). Using Adobe
Photoshop CS6 we picked the exact color(s) of positive
cells for each marker and then converted the image to
black-and-white. The images were analyzed with Image]
software as the percentage of the surface covered by the
specifically stained cells. For each infiltrating subpop-
ulation, visual enumeration in ten representative sam-
ples was performed by two independent researchers.
Finally, the surface coverage was converted to abso-
lute numbers of infiltrating cells per mm® Median
values of infiltrating cells obtained from all TC or IM
photos for each patient were recorded and evaluated
in further analyses.

Statistical analysis

Chi-square or Fisher’s exact test and Mann Whitney ¢
test statistical analyses were performed by GraphPad
Prism v.5.0 software. The same software was used for
cumulative survival probabilities testing by Kaplan-
Meier analysis with 95% confidence intervals (95%-Cls)
and comparison using log rank and Gehan Breslow tests.
Hazard ratios were determined using the Cox propor-
tional hazards model. Forward stepwise selection was
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Fig. 1 a Schematic representation of tumor center (TC) and invasive margin (IM). Representative images of low and high CD8+ and CD163+ cell
infiltration densities in TC (b) and IM {c). d CD8+ and CD163+ counts in the tumor center and invasive margin for all patients analyzed (n = 162).
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used in order to exclude less significant covariates,
leading to our final model. Multivariate analysis was per-
formed using IBM SPSS statistics 22 software. P values
<0.05 were considered statistically significant.

Results

Patient characteristics

The clinicopathological characteristics of the 162
patients are presented in Table 1. Clinical follow-up data
were available for 97 patients (diagnosed from 2000 to
2010), with a median follow-up period of 6.88 years
(range: 0.11-10 years). Patients developing loco-regional
recurrence or a second primary cancer were excluded
from the clinical outcome analyses.

Table 1 Clinicopathological characteristics of patients

Total Mumber of Patients

n=162
Median age (years) Range
54 27-78
Tumar size n
Tx 1
T 70
12 a
13 10
LN status n
MO 64
N1 56
N2 32
N3 10
AJCC stage (TNM) n
I 45
1A 38
1B 34
A 34
e X
nc 1
Grade n
1 4
2 36
3 72
Hormone receptor n
positive 127
negative 35
HER-2/neu n
positive 41
negative 121

*Stage [IIB patients were not eligible

Page 4 of 12

Density and intratumoral distribution of CD8+ and CD163
+ immune cells in defined tumor regions in BCa patients:

correlations with clinicopathological features and clinical

outcome

Initially, we have counted separately CD8+ and CD163+
cells for both the TC and IM and found significant differ-
ences in their absolute numbers distributed within these
compartments. On average, the IM contained higher
numbers of both cell types than the TC. This was shown
for the total patient population (Fig. 1d) as well as for pa-
tient subgroups stratified by grade (Fig. 2a, b, i, j), T status
(Fig. 2¢, d, k, 1), node status (Fig. 2e, f, m, n) and TNM
pathological stage (Fig. 2g, h, o, p). We also evaluated as-
sociations between absolute counts of CD8+ and CD163+
cells in TC and IM regions with the patients’ histological
grade, tumor size, lymph node status and pathological
stage. The prevalence of CD8+ TILs was higher in poorly-
differentiated (histological grade 3) vs gradel,2 tumors
both in TC (trend) and IM (highly significant) (Fig. 2a, b).
No correlation was found between CD8+ infiltration and
T, LN status or disease stage (Fig. 2c-h). Intratumoral
CD163+ cell counts in TC and IM were also higher in
patients with grade 3 tumors (Fig. 2i, j), with T2,3 stage
(Fig. 2k, 1) or with positive lymph nodes (Fig. 2m, n) and
also in patients with more advanced disease (stages IIB,
III) (Fig. 20, p). These data indicate an association of high
absolute numbers of CD163+ cells with a worse patient
prognosis.

Next, we examined the association between CD8 or
CD163 densities, separately in TC or IM, with clinical
outcomes using the median value to delineate low (L)
from high (H) density. Thus, we considered cell densities
as L or H when these were below or above the median
value for the respective subset from all tissues analyzed.
Retrospective analyses in the total patient population
with follow-up (1=97), revealed that tumors from
patients with longer DEFS had significantly lower CD8+
immune cell densities within IM (CD8+ IM L), than tu-
mors from patients who recurred more frequently
(Fig. 3a). This latter group had high IM CD8+ cell dens-
ities (CD8+ IM H) and significantly reduced DFS
(Fig. 3a). In contrast, no significant differences in DFS
were found for patients with high or low CD8+ cell
densities in the TC (Fig. 3a). There was a strong trend
for improved OS in patients with CD8+ IM L vs CD8+
IM H which reached borderline significance by Gehan
Breslow analysis (Fig. 3b). CD163+ cell densities in each
tumor region (TC or IM) did not allow the stratification
of patients into groups with statistically different DFS
(Fig. 3c) or OS (Fig. 3d). We also assessed the associ-
ation of CD8+ and CD163+ cell densities with DFS and
OS in subgroups of patients stratified by clinicopatho-
logical variables. Kaplan-Meier curves for both DFS and
OS showed strong trends for or even significantly better
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Fig. 2 Whisker plots (Tukey) of CD8+ (a, ¢ e, g) and CD163+ (i, k. m, o) counts in the tumer center (TC) and CD8+ (b, d, f, h) and
CD163+ {j, |, n, p) counts in the invasive margin (IM) according to clinicopathological variables: Grade (a, b, i, jl, T status (¢, d, k, I), LN status (e, f, m, n)
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clinical outcomes among groups of patients with favor-
able vs poor standard clinicopathological parameters
(Additional file 1: Figure S1). However, these differences
in recurrences and survival were based on the standard
TNM staging regardless of the immune cell densities in
the different tumor regions, because neither CD8+ nor
CD163+ cell densities either in TC or IM had a
significant prognostic value when examined separately
(Additional file 1: Figures S2-S5). These data suggest
that separate analyses of either CD8+ or CD163+ cell
densities in single tumor regions are not useful prognos-
tic biomarkers for tumor recurrence and survival in
patients with early or advanced BCa.

Assessment of CD8+ or CD163+ cell densities in the
combined tumor regions

Previous reports [18, 22] showed the usefulness of an
immune score that is based on the evaluation of TILs
in combined tumor regions (TC and IM) for the ac-
curate prediction of tumor recurrence and survival in
early stage patients with colorectal cancer. Based on
this concept, we investigated whether the analysis of
CD8+ and CD163+ cell densities combined in TC
and IM could improve the prediction of risk for re-
currence or survival also in BCa. For the CD8 marker,
the combined analysis of TC plus IM regions with
high density in TC and low density in IM (CD8+ HL)
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versus the reverse combination (low density in TC and
high density in IM (CD8+ LH)) allowed a more accurate
discrimination for both DFS and OS for the different
patient groups; patients with CD8+ HL had a better prog-
nosis than CD8+ LH patients (Fig. 4a, b). In contrast, low
CD163+ cell densities in TC combined with high densities
in the IM (i.e., CD163+ LH) versus the inverse CD163+
HL, were correlated with strong trends for improved clin-
ical outcome (both DFS and OS; Fig. 4c, d).

Joint assessment of CD8+ and CD163+ cell densities in
the combined tumor regions

The data thus far show that the differential distribution of
each immunologic cell marker (CD8+ or CD163+) in the
combined tumor regions has a potential prognostic value
for both DFS and OS as clinical endpoints. Next, we deter-
mined whether a combined evaluation of spatial distribu-
tion of CD8+ and CD163+ cell densities in TC and IM
could increase the prognostic power for clinical outcome.
This type of analyses compared patients with favorable
CD8+ HL or CD163+ LH cell densities or both (assigned
as the group with the favorable combined immune signa-
tures (FCIS)) and patients having tumors with unfavorable
CD8+ LH densities (excluding concomitant CD163+ LH

densities) or unfavorable CD163+ HL densities (excluding
concomitant CD8+ HL densities), or both. This latter
group was assigned as having the unfavorable combined
immune signatures (UCIS). We found a more profound
discrimination which was highly significant for both DFS
and OS among patients having the FCIS versus those who
had the UCIS. The estimated 5-year rates for both DFS
and OS for patients with the FCIS was 96.3% compared to
54.5% DFS and 67.3% OS rates for those having the UCIS
(Fig. 4e, f). Also in this type of analyses, the homogeneous
distribution in both tumor regions (i.e., combined CD8
+/CD163+ high and/or low cell densities in both TC and
IM; HH/HH, LL/LL, HH/LL and LL/HH), could not sig-
nificantly discriminate for DFS or OS (Fig. 4e, f). In fact,
the LL/LL, HH/LL and LL/HH signatures showed a similar
trend for improved clinical outcomes, albeit inferior to the
FCIS; they were therefore grouped together as the “rest”.

CD8+ and CD163+ intratumoral cell densities and their
correlation with clinical outcome in BCa patients stratified
by clinicopathological characteristics

We focused subsequent analyses on CD8+ and CD163+
cells hypothesizing that this intratumoral immune signa-
ture could improve the prognostic impact of established
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clinicopathological parameters. Assuming that the
differential densities of CD8+ and CD163+ cells in the
combined tumor regions represent different levels of
antitumor immunity, we sought to explore whether the
favorable signatures, identified in the total patient
population, could also have prognostic value for clinical
outcome in subgroups of patients who were at high or
low risk for recurrence according to standard
clinicopathological parameters. For this, we evaluated the
prognostic effect of the favorable CD8+ HL and CD163+
LH immune signatures after stratifying the patients by
histological grade (Additional file 1: Figure S6A-D), T
(Additional file 1: Figure S7A-D) and lymph-node
(Additional file 1: Figure S8A-D) status and patho-
logical stage (Additional file 1: Figure S9A-D). Similarly to
what was observed for the total patient population, in all
stratified groups patients with CD8 HL and patients with
CD163 LH, indeed, exhibited better DES and OS.

Because our results showed a strong association between
combined differential densities of CD8+ and CD163+ cells in
the tumor compartments TC and IM (ie, FCIS and UCIS)
and clinical outcome in the total patient population (Fig. 4e,
f), we also evaluated the prognostic significance of this im-
mune signatures in the same patients stratified by clinicopath-
ological parameters. We found that FCIS strongly correlated
with a favorable prognosis regardless of poor standard clinico-
pathological parameters (Fig. 5a-h). Conversely, UCIS always
correlated with a poor prognosis in these groups of patients
(Fig. 5a-h and Table 2). Importantly, clinical outcomes (both
DFS and OS) for patients with high risk of recurrence having
the FCIS were almost indistinguishable from those observed
in patients with more favorable clinicopathological parame-
ters (ie, grade 3 vs 1,2; T2,3 vs T1 status; node positive vs
negative; and advanced vs early stage, respectively).

Further analyses within each group of patients with
worse clinicopathological characteristics revealed that
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the “rest” (ie., LL/LL, LL/HH, HH/LL) and HH/HH
immune signatures did not have a significant prog-
nostic value for clinical outcome (Additional file 1:
Figures S6E, F, S7E, I, S8E, T and S9E, F).

Inverse relationship between FCIS and state of disease

To better understand the relationship between the in situ
immune reaction, as represented by the FCIS and UCIS,
with the different histopathologic parameters, we analyzed
the percentages of patients expressing these signatures at
each histopathologic stage. In this analysis, we included all
patients (total n = 162). We observed an inverse correlation

between the number of patients expressing the FCIS and
tumor grade, T and nodal status and TNM stage (Fig. 6). In
addition, there was a gradual decrease in the number of
FCIS-positive patients from low to high grade tumors, T1 to
T3, non-infiltrated with moderate-to-high infiltrated lymph-
nodes and early-to-advanced stages (Fig. 6).

Multivariate analysis of patient DFS and OS according to
clinicopathological parameters and combined immune
signatures

Results from the multivariate analysis are presented in
Table 3. We performed this analysis by initially including

Table 2 DFS and OS comparisons in stratified groups of patients with favorable and unfavorable signatures

Groups compared DFS 0s

Hazard Ratio  95% Cl of ratio Logrankp  Gehan Hazard  95% Cl of ratio Logrankp  Gehan

Breslow p  Ratio Breslow p

Grade 3 FCIS vs UCIS 02095 003457 to 1.270 0.0891 0.0719 0.1438 001995to 1036 00543 0.0589
FCIS Grade 3 ws Grade 1,2 1.604 0.1247 to 2063 0717 06238 02931 Q001887 to 4553 06336 06336
723 status FCIS vs UCIS 0.1524 004993 to 0.7417 00167 00139 02015 0Q.04510to 0.9000 00359 00462
FO5T23ws T1 1684 02194 10 12.92 06162 0.3775 5.488 0.1837 to 4300 0.2636 0.2636
LN pos FCIS ws UCIS 0.1865 004807 to 0.7233 00152 00054 01035 0Q.02048 to 05231 0.0061 0.0070
FCIS LN pos ws LN neg 1375 0.1876 to 10.08 0754 09229 0.1653  0Q.003201 to 8537 03711 0371
Advanced stage FCIS vs UCIS 0.1854 0.04531 to 0.7587 00191 0.0155 0.1584 002981 to 08417 0.0306 0.0336
FCIS Adv. stage ws Early stage 3369 0.1545 to 7343 04399 0.2995 0 Ot 1 1
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Fig. 6 Percentages of total population of patients (all, n=162) or of
patients at each histological grade (G1; n=4, G2, n=86G3; n=72); T
status (T1; n =70, T2; n=81,T3; n = 10); node status (NO; n =64, N1-3;
n=56, N>3; n=42) and pathological stage (stage |; n =45, stage II;
n=72, stage lll; n=45) expressing FCIS or UCIS or rest (‘rest” in-
cludes HH/HH; LL/LL; HH/LL and LL/HH)

into (i) the current, well-established prognostic bio-
markers used in breast cancer, ie., age (patients below
or above the 50 year threshold) and pathological param-
eters, including T status (1,2,3), nodal status (0-3), grade
(1,2,3), as well as (ii) HER-2 status (positive or negative),
hormone receptor (Estrogen and/or Progesterone) status
(positive or negative) and (iii) our immune signatures
(ECIS, rest, UCIS, as suggested by the Log-rank survival
analyses). T status and hormone receptors status
remained significantly associated with both DFS and OS,
while grade and HER-2 status were associated only with

Page 9 of 12

OS. HER-2 status did not associate with DFS. This result
may be explained by the fact that a significant number
of patients were diagnosed between 2000 and mid 2006,
at which time trastuzumab was not vet the standard-of-
care in the adjuvant setting for early stage BCa overex-
pressing HER-2. Interestingly, despite the small size of
samples analyzed, the immune signatures were also
significantly associated with DFS and OS. In order to
decide on a first model, covariates of lower importance
were excluded, using a forward stepwise selection
method. As a result, T status, hormone receptors status
and our immune signatures were deemed of high
importance for DFS and OS.

Discussion

In the present study, we demonstrate that the combined
evaluation of CD8+ or CD163+ immune cell densities in
the tumor center and invasive margin allows better
stratification and improves the prognostic value of TNM
staging in BCa. Our data also suggest that the combined
evaluation of CD8+ and CD163+ cell densities jointly in
TC and IM could improve the accuracy of prediction for
DFS and OS. Initially, focusing on the most common
TIL population, the CD8+ cells, we observed maximum
DFS and OS when high CD8+ densities in the TC were
combined with low densities in the IM (i.e, HL). In con-
trast, the inverse combination (i.e., LH) was associated
with significantly higher recurrence rates and reduced
OS. This finding is challenging given that the most po-
tent favorable immunoscore value in colorectal cancer
combines high CD8+ densities both in TC and IM [18,

Table 3 Multivariate Cox proportional hazard analysis for DFS and OS of patients with non-metastatic invasive breast cancer

DFS 0S
Hazard Ratio P 95.0% Cl for HR (range) Hazard Ratio P 95.0% Cl for HR {range)
Model before stepwise selection
Age’ 1.031 0.948 0.411-2589 4391 0.188 0486-39.703
T status® 2613 0010 1.255-5439 3679 0.028 1.148-11.793
N stageIJ 1.222 0512 0671-2.225 1125 0815 0420-3.010
Grade” 1.142 0.750 0.504-2585 4189 0.027 1.180-14.867
HER-2/neu 0928 0.884 0.342-2520 0.066 0016 0.007-0.606
Hormone Receptars 0277 0.004 0.277-0669 0.168 0.007 0046-0621
Signaturesb 2.063 0.041 1.031-4.126 4850 0.014 1.374-17.122
Model after stepwise selection
T status® 2993 0.001 1.602-5.615 3522 0.005 1477-8393
Hormone Receptars 0265 0.002 0.116-0621 0231 0.014 0072-0.742
Signaturesb 2.146 0.027 1.091-4.219 4273 0.006 1.521-11.999
TNM Stageb 2.180 0.009 1.219-3.898 3937 0.006 1.494-10.371
Signaturesb 1.560 0.138 0.866-2.810 2085 009 0.889-4.890

“Age under 50 and over 50 years old

BAll categorical covariates were transformed into numeric codes as follows : T status [T1; 1, T2; 2, T3; 3), N stage (NO; 0, N1; 1, N2; 2, N3; 3), Grade (G1; 1, GZ; 2, G3;

3), Signatures (FCIS; 1, Rest; 2, UCIS; 3) TNM stage (I; 1, 1I; 2, 1ll
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22]. We also aimed to investigate whether the
localization of macrophages in primary BCa could be of
clinical relevance. CD163 represents a marker expressed
primarily by the anti-inflammatory (M2) subtypes of
macrophages [24]. We detected higher numbers of
CD163+ than CD8+ cells in both tumor regions, consist-
ent with the increased influx of TAMs in breast tumors
[24]. In agreement with a recent report [13], we found
that CD163+ cells in TC positively correlated with poor
clinicopathological features, emphasizing the importance
of analyzing densities of these cells locally as a prognos-
tic factor. However, in line with our CD8+ cell scoring,
we found that evaluation of CD163+ cell densities in sin-
gle regions did not strongly associate with DFS or OS.
Nonetheless, combined analyses indicated a favorable
clinical outcome in patients having low CD163+ cell
densities in TC combined with high densities in the IM.
Interestingly, the poorest prognostic impact was noticed
among patients whose tumors’ compartments were in-
versely infiltrated by CD163+ cells, namely with high TC
vs low IM densities.

Presently it is not clear what may cause such differen-
tial distributions among tumor compartments. Given the
interrelationship between tumor biology features and
immune reactions we may hypothesize that depending
on locally tumor-secreted inflammatory molecules, im-
mune cells may accumulate at distinct areas within the
tumor microenvironment. Such a compartmentalization
may then influence the functional status of these im-
mune cells as this has been shown for intratumoral DCs
with pro- and anti-tumor properties [25-27]. In an
analogous fashion, various chemokines have been shown
to selectively attract CD8+ cells at different tumor
compartments [28-34], suggesting that the location of
the various TIL populations is a dynamic process with
pro- or antitumor effects, depending on tumor biology
reflecting the stage of disease, which associates with clin-
ical outcome in different malignancies, including BCa
[23, 25, 35] In the same lines, we show herein that cells
with opposing functions (i.e.,CD8+ and CD163+ cells) in
distinct tumor regions and at differential densities have
significant predictive roles; yet, at present it is not
known whether their location in either compartment is
due to migratory processes induced by locally secreted
factors or architectural (contextual) barriers capturing
these cells in the tumor compartments [14].

We also determined that such favorable immune
cell differential densities were correlated with im-
proved clinical outcomes in groups of patients with
otherwise poor clinicopathological variables (i.e., ad-
vanced stage, large tumors, high grade and positive
lymph nodes) which were comparable to those for pa-
tients with good prognosis according to standard clin-
icopathological criteria (i.e, early pathological stage,
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low volume tumors and histologic grade and negative
lymph nodes).

From a theoretical point of view, our results suggest
that by the time human BCa become clinically detect-
able (i.e, the escape phase of immunoediting), the adap-
tive immune response is still active playing a significant
role in delaying tumor progression. This may not be
quite compatible with the immunoediting theory [36],
given that the beneficial effect of adaptive immunity may
persist throughout tumeor progression, as we show here
for BCa patients with more advanced disease having
similar DFS and OS with early stage patients provided
they have a favorable immune signature. We may
propose that our favorable immune signature slows
down tumor growth rates, thus increasing OS. At this
point we should mention that such pre-existing immun-
ity may, to a certain degree, be directed towards neoanti-
gens expressed by the tumor through the emergence of
nonsynonymous somatic mutations [37]. Alternatively,
the FCIS may contribute to a modification of tumor
stroma and tumor cells in order to negatively influence
angiogenesis and extravasation and in this way to influ-
ence tumor evolution and progression. Alterations in
immune cell densities and function that may occur while
disease is progressing could support tumor evasion from
immunosurveillance. The underlying mechanisms for
the so-called acquired immune resistance have been
mostly attributed to epigenetic changes [35, 38] and
most recently to upregulation of alternate immune
checkpoints [39] as well as to the loss of nonsynon-
ymous somatic mutations which leads to low densities
or elimination of neoantigens [40]. However, also in this
case the beneficial effect of intratumoral antitumor im-
munity may persist during tumor progression, attenuat-
ing the metastatic potential of the tumor and resulting
in better clinical outcomes. Thus, intratumoral immune
infiltrates may not only reflect pre-existing immunity
but also the immune response to therapy. Therefore, it
will be of great importance for decisions making in
terms of patients’ clinical management to know whether
and to what level the patients’ original immune status
influences survival independently of therapy.

Because the primary tumor in our BCa population was
removed by surgery, the prognostic value associated with
the host intratumoral immune response may reflect the
quantity and quality of circulating cytotoxic effectors
recognizing and lysing tumor cells in peripheral blood,
lymphoid tissues or other anatomical sites. It is, how-
ever, at present unknown whether a correlation exists
between the immune phenotype of tumors and the re-
sponsiveness of peripheral immune cells to immune
stimulation. Mortarini et al. [41] observed that the fre-
quency of T regulatory cells at the tumor site, correlated
with increased circulating levels of TGFP and decreased
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responsiveness to IL-2 stimulation by peripheral T
cells. In the same lines, we have demonstrated an in-
verse correlation between serum TGEp levels with im-
munological T cell responses to a HER-2/neu hybrid
peptide used to vaccinate prostate cancer patients
[42]. This points to the need to test whether there is
an interrelation between the status of activation of tu-
mors and the behavior of circulating cells and to
compare whether this drives the systemic alteration of
immune function associated with the cancer bearing
status. Identification of a correlation would allow
functional assessment of tumors which consequently
would predict prognosis by testing circulating cells.
Such analyses may be useful for assessing the role of
adaptive immune responses at the tumor site and the
periphery as a continuum alongside with tumor
evolution.

We also show here that the frequency of patients
exhibiting the FCIS was decreased among groups with
poor clinicopathological variables suggesting that favor-
able CD8+ and CDI163+ cell densities inversely corre-
lated with the TNM stage. We may propose that
disease progression associates with a worsening of this
antitumor immune response resulting in a gradually in-
creasing immune escape. As also discussed above,, even
at this stage, the strength of the immune response
could be an essential parameter for efficiently control-
ling tumor evolution.

We have shown that the differential densities and
spatial distribution of CD8+ and CD163+ cells as
described by the FCIS could identify patients with in-
creased DFS or patients who lived longer despite the fact
that these were in late tumor stages according to the
TNM classification. This indicates that the FCIS, as
defined here, constitutes a novel candidate-indicator
beyond TNM staging to improve the prediction of
clinical outcomes.

Conclusions

Our study is the first to reveal that differential densities
of the same immune cell subpopulation infiltrating the
primary tumor at the TC and IM may have opposing
prognostic impacts in BCa. The FCIS defined herein pre-
dicts favorable clinical outcomes (both DFS and OS)
across heterogeneous groups of patients with advanced
stage disease, large tumors, invaded lymph nodes and
high histological grade tumors, and complements the
established robust standard prognostic parameters in
BCa. Thus, by associating TNM-based classifications
and combined intratumoral immune signatures, as
shown here with the FCIS, we may provide preliminary
evidence for defining new subgroups of patients with
distinct prognosis.
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Additional file

Additional file 1: Figure $1. DFS and OS in patients according 1o
standard clinicopathological variables. Figures $2-85. DFS (A, C) and 0%
(B, D) for patients stratified by grade (Figure S2), T status (Figure 53),
nodal status (Figure 54) and pathological TNM stage (Figure 55) and
analyzed according to the density of CD8+ (A, B) or CD163+ (C, D) cells
in TC or IM. Figures $6-59. Kaplan-Meier curves illustrating DFS (A, C, E}
and O5 (B, D, E) for patients stratified by grade (Figure S6), T status
(Figure 57), nodal status (Figure S8) and pathological TNM stage (Figure
59) and analyzed according to the density of CD8+ (A, B) or CD163+

(C, D) cells in the combined tumor regions and to the combined immune
signatures (E, F). The statistics with significant differences or strong trends
between groups and the corresponding hazard ratios are shown in the
respective plots. (PDF 356 kb)
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Abstract

Tumors and their surrounding area represent spatially organized “ecosystems”, where tumor cells and the immune contextures
of the different compartments are in a dynamic interplay, with potential clinical impact. Here, we aimed to investigate the
prognostic significance of peritumoral tertiary lymphoid structures (TLS) either alone or jointly with the intratumoral densi-
ties and spatial distribution of CD8 +and CD163 + cells in breast cancer (BCa) patients. TLS were identified peritumorally,
within the area distancing up to 5 mm from the infiltrative tumor border, counted and further characterized as adjacent or
distal, in formalin-fixed, paraffin-embedded tumor tissue samples from a cohort of 167 patients, with histologically confirmed
invasive ductal BCa. TLS and tumor-infiltrating immune cells were determined by H&E and immunohistochemistry. Clini-
cal follow-up was available for 112 of these patients. Patients with peritumoral TLS exhibited worse disease-free survival
(DFS) and overall survival (OS) as compared to patients lacking TLS. Moreover, the density of peritumoral TLS was found
to be crucial for prognosis, since patients with abundant TLS exhibited the worst DFS and OS. By combining the density of
adjacent TLS (aTLS) with our recently published intratumoral signatures based on the differential distribution of CD8 +and
CD163 +in the tumor center and invasive margin, we created two improved immune signatures with superior prognostic
strength and higher patient population coverage. Our observations strengthen the notion for the fundamental role of the
dynamic interplay between the immune cells within the tumor microenvironment (center/invasive margin) and the tumor
surrounding area (peritumoral TLS) on the clinical outcome of BCa patients.

Keywords Breast cancer - Tertiary lymphoid structure - Tumor infiltration - Immune contexture - Prognostic signatures
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SLO Secondary lymphoid organ

TC Tumor center

TLS Tertiary lymphoid structure

Treg T regulatory cell

UCIS  Unfavorable combined immune signature
Introduction

During the last decades, cancer immunotherapy has evolved
from a promising therapeutic modality to a robust clinical
reality [1], switching from the traditional cell-centric can-
cer treatments to new holistic therapeutic approaches which
consider both, the tumor microenvironment and immune
contexture [2]. Studies from immunotherapy trials, using
immune checkpoint inhibitors [3], have demonstrated pro-
found clinical benefit in a proportion of patients with varied
tumor types, although most patients do not respond to such
therapies, highlighting the need for developing biomarkers
to guide proper selection of patients. Given the established
significance of patients” immune profile regarding tumor
initiation, development, and response to therapies, many
studies have investigated the impact of the complexity and
diversity of the tumor microenvironment on clinical outcome
[4,5].

Tumor immune cell infiltration is progressively becoming
an important aspect for clinical outcome prediction of can-
cer patients. Particularly, in colorectal cancer, the “Immu-
noscore”, comprising an immune cell infiltration signature
considering densities and location of CD3 +and CD8 + cells,
has been proposed to be more informative than the standard
AJCC/TNM staging [6]. In breast cancer, although a high
degree of immune infiltration has been repeatedly reported
to associate with survival benefit [7], the establishment of
validated prognostic immune signatures in the distinct tumor
compartments remains elusive. In our recent study, we have
highlighted the importance of the differential spatial (tumor
center; TC and invasive margin; IM) distributions of TIL
subpopulations (CD8 +and CD163 +), single or jointly ana-
lyzed, on clinical outcomes in breast cancer patients [8].

Besides the differential immune infiltrates in TC and IM,
there is a “third level biomarker” that orchestrates the tumor
immune microenvironment, namely the tertiary lymphoid
structures (TLS) which can be found as intratumoral and
peritumoral clusters of immune cells. TLS are lymph node-
like structures that develop inside non-lymphoid organs,
architecturally and functionally similar to secondary lym-
phoid organs (SLO) [9]. They are ovoid, mainly lympho-
cytic, aggregates that contain centrally an ill-defined B cell-
rich area that may include a well-defined germinal center
and a subtle network of follicular dendritic cells. This area is
surrounded by a parafollicular T cell-rich area with extrava-
sation of lymphocytes into the tissue. Sometimes, these

@ Springer

lymphoid aggregates are not arranged in distinct B and T cell
areas, indicating probably different stages of TLS maturation
[10, 11]. TLS presence has been noted as a response in cases
of chronic inflammation due to persistent antigen stimulation
(e.g., GVHD, Crohn’s disease) [12], autoimmune conditions
(like lymphocytic thyroiditis and rheumatoid arthritis), and
several solid tumors [13-15].

To date, the presence of TLS in the tumor microenvi-
ronment has been mainly correlated with favorable clinical
outcomes in various malignancies [9, 16-19] also including
BCa [20-23]. Moreover, there are reports investigating the
prognostic relevance of TLS in particular breast cancer sub-
types (TNBC or HER-2/neu +), jointly with total TILs, but
not with TILs distributed in the different breast tumor areas
[23, 24]. Other studies in BCa have reported a correlation of
TLS with higher tumor grade [24, 25], while in murine lung
models TLS have been found to contain significant numbers
of Tregs, thus acting as immunosuppressors, decreasing the
effectiveness of therapy [26]. In hepatocellular carcinoma,
TLS located in liver parenchyma have been proposed to act
as microniches for tumor progenitor cells, promoting cancer
cell stemness [27]. However, the role of TLS in this case is
blurred due to a possible different function of outlier TLS
from the tumor core.

Based on this potential functional pluralism of TLS, we
suggest that their further characterization (e.g., spatially,
compositionally, and functionally) in the tumor and the sur-
rounding area will shed more light on the adaptive tumor-
reactive immune mechanisms in the tumor microenviron-
ment. We have previously demonstrated the importance of
immune infiltration in breast cancer based on the combined
differential densities of CD8 +and CD163 +cells in the
TC and IM, resulting in the identification of favorable and
unfavorable combined immune signatures (FCIS and UCIS,
respectively) with significant prognostic value [8]. Neverthe-
less, there were a considerable number of patients, about
50% of the total cohort analyzed, who could not be classified
cither in the favorable or the unfavorable prognosis group.
Consequently, it would be essential to find an additional dis-
criminating and sensitive factor in the tumor microenviron-
ment to guide classification of these patients into prognostic
groups. Another interesting finding from our study was that
patients with accumulation of CD8 + cells in the IM exhib-
ited poor prognosis in contrast with colon cancer patients
[28], emphasizing the key role for the spatial distribution of
the immune cells in different tumor types for patients’ sur-
vival. From this perspective, it is obvious that the immune
contexture in the different tumor’s compartments (e.g., TC,
IM, TLS) is crucial for the orchestration of the antitumor
immunity in the tumor microenvironment.

As outlined above, studies in breast cancer have been
mainly focused on TLS intratumorally [22-24], thus neglect-
ing to a great extent their prognostic significance when these
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are located peritumorally (i.e., outside of, but adjacent to
the IM). In the present study, we aimed to investigate the
prognostic significance of peritumoral immune cells organ-
ized into TLS, either alone or jointly with differential intra-
tumoral densities of immune infiltrates in TC/IM. This
approach strongly supports the concept that the combined
analysis of the presence, quantity, and immune contexture
of peritumoral TLS, together with the differential distribu-
tion of intratumoral CD8 +and CD163 + cells in the TC and
IM, may provide significant information on the immune sta-
tus of the tumor microenvironment, possibly leading to an
improved powerful reinforced biosignature for clinical out-
comes of breast cancer patients.

Materials and methods
Patient selection

A total of 167 tumor samples (47 from the prospective
arm and 120 from the retrospective arm of our previous
study [8]) were selected from women with histologically
confirmed invasive ductal breast cancer diagnosed at Saint
Savas Cancer Hospital during a 15-year period (2000-2015).
CD8+and CD163 +cells were quantified in TC and IM
immunohistochemically in formalin-fixed, paraffin-embed-
ded (FFPE) tumor tissue samples from our recent study [8].
As breast cancer is a very heterogeneous disease, we tried to
limit this heterogeneity by including in our study cohort only
patients with invasive ductal carcinoma, without any distal
metastasis, muscle or skin involvement, bilateral cancer, or
history of any other malignancy. Cases with preoperative
neoadjuvant therapy were excluded.

Paraffin block selection and immunohistochemistry

Multiple serial 3-4 p sections were obtained from blocks of
FFPE tissues and their respective hematoxylin—cosin (H&E)
slides were reviewed by two experienced pathologists who
selected areas from each tumor containing a substantial
amount of tumor-infiltrative margin (minimum length of
28 mm-average 45 mm) surrounded by at least 5 mm of
peritumoral breast parenchyma. These were stained with
antibodies specific for CD4 (4B12, 1:40, Biogenex), CD8
(SP16, 1:80, Thermo Scientific), CD163 (10D6, 1:400, Bio-
care), and FOXP3 (236A/E7, 1:100, Abcam) for quantifying
immune infiltrates in TLS. In some cases, the slides were
also stained with anti-CD20 (L26, 1:500, Dako), anti-CD3
(LN10, 1:200, Novocastra), anti-CD23 (DAK-CD23, 1:80,
Dako), and anti-CD31 (JC70A, 1:70, Dako) to validate the
presence of TLS by demonstrating their content of B cells,
T cells, and dendritic cells and high endothelial venules
(HEVSs), respectively (Suppl Fig. 1). Staining with CK7

(OV-TL 12/30, 1:200, Dako) was also performed for verify-
ing the presence of cancer cell clusters inside TLS. Immu-
nostaining was carried out using the Leica Bond III automa-
tion system (Leica Biosystems, Melbourne, Australia) and
the Leica detection kit (Leica Biosystems, Newcastle, UK).
Immunohistochemical staining was optimized using hyper-
plastic tonsil tissue.

TLS quantification and grouping

The presence and location of peritumoral TLS in each tumor
was assessed in serial slides (both H&E and immunohisto-
chemically stained) and only those distancing up to 5 mm
from the infiltrative tumor border, including those associated
with ductal in situ (DCIS) component, were scored [24, 29].
On H&E stained slides, TLS were identified morphologi-
cally as distinct ovoid lymphocytic aggregates presenting
high endothelial venules (HEV) and/or a germinal center.
As the use H&E alone has been proven to underestimate
the presence of TLS [30], the utilization of immunohisto-
chemical staining for CD4, CD8, and FoxP3 was used as a
subsidiary means of detection. In equivocal cases, their iden-
tification was validated with supplementary immunostaining
for CD31, CD20, CD3, and CD23. At least five serial slides
per tumor (1 H&E and 4 immunostains) were evaluated and
the mean number of TLS was recorded.

TLS were grouped in adjacent (aTLS) and distal (dTLS),
according to distance and interposition of normal breast tis-
sue (that is lobules, ducts, or adipose tissue without inflam-
mation or desmoplastic stroma) between them and the infil-
trative tumor margins [31]. Infiltrative tumor margins were
defined as the outermost edge of invasive carcinoma disre-
garding any peripheral fibroinflammatory or desmoplastic
response. aTLS were considered as those situated tangen-
tially to the tumor-infiltrative border surface or bridged to it
by non-normal breast tissue. dTLS were considered as those
TLS that have normal breast tissue inter-positioned between
them and the tumor-infiltrating border (Fig. 1a). The pres-
ence and number of aTLS and dTLS was evaluated on each
slide. Tumors were then subgrouped in three arbitrary cat-
egories based on the number of aTLS: negative, low to mod-
erate (1-4 aTLS), and high (>5 aTLS). Implementation of
serial FFPE sections allowed the assessment of CD4, CDS8,
FOXP3, and CD163 cells in each TLS separately in 118 out
of the 167 patients (39 patients of the prospective cohort
and 79 patients retrospectively analyzed, from our previous
study), for whom staining for all four markers was available.
The immunohistochemical evaluation revealed variations in
CD4 +, CD8 +, FOXP3 +and CD163 +cell densities, which
allowed their categorization in four density groups: very low,
low, medium, and high with percentages of positive cells
scored in each group, 0-10, 10-20, 20-30, and > 30, respec-
tively (Fig. 5e). We determined a mean infiltration in aTLS
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Fig. 1 Adjacent and distal TLS and their relation to clinicopathologi-
cal characteristics. a Two aTLS and one dTLS., stained with anti-CD3
(x40 magnification), are shown. The invasive margin (IM) of the
tumor is also visible. b Shown is an aTLS next to the tumor with a
cluster of cancer cells (cytokeratin staining, X 100 magnification). ¢
Distribution of aTLS and dTLS-positive or -negative tumors among

and dTLS, due to the high degree of uniformity of infiltrat-
ing patterns of CD4 +, CD8 +, FOXP3 +, and CD163 + cells
detected in every single patient.

Statistical analysis

Contingency and survival plots were created using Prism
GraphPad 7.01. All the contingency statistical tests (Chi
square, Fisher’s exact test) were carried out using the num-
ber of patients and not their percentages, although the cor-
responding graphs present percentages. Thus, p values refer
to the real number of patients evaluated in each case. The
non-parametric (Mann-Whitney and Kruskal-Wallis) tests
were used to analyze continuous variables. In the survival
analyses, both, log-rank p and Gehan—Breslow p were con-
sidered. p values <0.05 were considered statistically sig-
nificant. Univariate and multivariate survival analyses (Cox
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mm dTLS+

BCa patients stratified by molecular subtypes. Percentages of d aTLS
and e dTLS-positive (4) or -negative (—) tumors in the total BCa
patient population and in groups of patients stratified by clinicopatho-
logical characteristics. f Presence of aTLS within dTLS — (dTLS0)
and dTLS + patients. (p<0.05%, p<0.01%*, p <0.0001%##%)

regression) were conducted in IBM SPSS 24. For the mul-
tivariate analysis, the forward stepwise method was used
using the threshold of 0.05 as an entry point.

Results

Quantitative and qualitative analysis

of adjacent and distal TLS and their relation

to clinicopathological characteristics and clinical
outcome

The clinicopathological characteristics of the 167 breast can-
cer patients evaluated in the present study are summarized
in Supplementary Table 1. The number of peritumoral aTLS
and dTLS (Fig. 1a) was determined and their relation to the
patient clinicopathological characteristics was investigated
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(Fig. 1d, e). Notably, some aTLS and dTLS were found
to contain clusters of cancer cells (Fig. 1b). aTLS were
detected in the majority of patients (Fig. 1d). Higher num-
bers of patients lacking aTLS were detected among those
with better prognosis based on clinicopathological charac-
teristics, 1.e., lower TNM stage, well-differentiated tumor
cells (G1, 2), absence of infiltrated lymph nodes (NO), and
smaller tumors (T <2 cm), although statistically significant
differences were detected only for tumor grade (Fig. 1d).
On the other hand, dTLS were present in the minority of
our patients (Fig. le). Among those, grade 3 patients had
statistically higher dTLS vs patients with grades 1 and 2
(Fig. le). Interestingly, all patients with HER2 + molecular
subtypes (Luminal B/HER2 +and HER2 +) had aTLS, while
dTLS were more often detected in patients having molecu-
lar subtypes without hormone receptors (either HER2 +or
TNBC; Fig. 1¢).

The presence of aTLS relative to dTLS number was also
investigated. Figure 1f clearly shows that the vast majority
(approximately 95%) of dTLS + tumors also harbors a higher
number of aTLS (> 5), the rest were scored with aTLS (1-4)
and none lacked aTLS. The latter was confirmed by our find-
ings showing that patients with no aTLS (i.e., aTLSO0) also
lacked dTLS (i.c., were dTLSO) (Fig. 1f, left column).

In a group of 112 patients with clinical follow-up data
(clinicopathological and treatment characteristics are
presented in Supplementary Table 2), we examined the

association of peritumoral TLS with DFS and OS. Patients
with aTLS exhibited significantly lower DFS than those
without aTLS; OS was also lower in patients with aTLS,
although statistical significance was not reached (Fig. 2a).
In an analogous manner, patients with dTLS had statistically
significantly worse DFS and OS than those lacking dTLS
(Fig. 2b).

Moreover, the combined presence of both, aTLS and
dTLS (aTLS +dTLS +), defined a group of patients with
the worse clinical outcome, in terms of both DFS and OS
(Fig. 2c). Patients having aTLS +dTLS — tumors exhibited
a lower risk for recurrence and death than double-positive
patients (i.e., aTLS +dTLS +). As expected, patients lack-
ing both aTLS and dTLS (i.e., aTLS — dTLS —) had the
best clinical outcomes (Fig. 2¢). All statistical considerations
among these groups, with significant differences in bold, are
shown in Fig. 2d.

We next determined DFS and OS in our patients stratified
by the number of aTLS. Interestingly, we observed that in
the aTLS + tumors, the number of aTLS (i.e., aTLS1-4 vs
aTLS >5) did not substantially impact their DFS, whereas
both groups exhibited statistically lower DFS vs patients
whose tumors lacked aTLS (Fig. 3a). In contrast to what we
observed when comparing for DFS, the OS was statistically
significantly lower in the group of patients with aTLS >5 vs
those with aTLS —4 tumors. This latter group of patients had
indistinguishable OS with patients lacking aTLS (Fig. 3a, b).
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Fig.2 Adjacent and distal TLS and their relation to clinical out-
come. Clinical outcome (Kaplan-Meier disease-specific survival
curves) in patients with a aTLS — and aTLS +tumors or b dTLS —
and dTLS+tumors. ¢ Clinical outcome in patients with TLS-nega-

tive tumors (aTLS — dTLS —), or with tumors harboring only aTLS
(aTLS +dTLS —) or both aTLS and dTLS aTLS (aTLS+dTLS +). d
Statistical analyses among the indicated groups
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Fig.3 Number of aTLS and their relation to clinicopathologi-
cal characteristics and clinical outcome of patients. a Clinical out-
come in patients with tumors without aTLS (aTLS0) or with up to
4 aTLS (aTLS1-4) and>5 aTLS (aTLS >5). b Statistical analyses
among groups. ¢ Distribution of aTLS-negative (aTLS0) or aTLS-

These data confirm that lack of aTLS represents a favorable
prognosticator and also suggests that the number of aTLS in
the aTLS + tumors differentially affects DFS and OS. Fig-
ure 3¢ shows the distribution of the three groups among the
molecular subtypes, with HER2 + patients lacking aTLS, as
also shown above (Fig. 1c). As also expected, the frequency
of patients with high numbers of aTLS was significantly
increased among groups with unfavorable clinicopatholog-
ical characteristics (i.e., increased tumor size, grade, and
stage) (Fig. 3d).

Intratumoral immune infiltration and peritumoral
TLS: an advanced level of the tumor immune profile

We have previously demonstrated the prognostic value of
intratumoral CD8 +and CD163 +immune cells differen-
tially distributed in TC and IM in breast cancer patients
by establishing one favorable combined immune signature
(FCIS) consisting of high CD8 + cell densities in the TC
and low (L) ones in the IM (CD8HL) combined with oppo-
site densities of CD163 +cells in the same regions (i.e.,
CD163LH). Inversely, CDS8LH along with CD163HL com-
prised an unfavorable signature (UCIS) [8]. Nonetheless,
by grouping our patients in either of these two signatures,
we were left with a considerable number of patients (close
to 50%; REST group), with distinct patterns of immune
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positive (aTLS1-4 and aTLS > 5) tumors among BCa patients strati-
fied by molecular subtypes. d Distribution of aTLS-negative (aTLS0)
or aTLS-positive (aTLS1-4 and aTLS5>5) tumors among BCa
patients stratified by clinicopathological characteristics. (p<0.05%,
p<0.01%%)

infiltration in their primary tumors which could not lead
to conclusive prognosis of either DFS or OS. This group
contained patients whose CD8 +and CD163 +cells were
homogenously distributed in TC and IM comprising four
subgroups, namely CDSLL/CD163LL, CD8HH/CD163HH,
CDSHH/CD163LL, and CDSLL/CD163HH [8]. By examin-
ing aTLS and dTLS distribution within the FCIS, UCIS and
REST groups, we observed that in the UCIS group the vast
majority of patients had aTLS > 5 (24 of 29; 83%), compared
to patients having the FCIS (21 of 38; 55%) or REST (41 of
73; 56%) signatures (FCIS vs UCIS p=0.0403 and REST vs
UCIS p=0.0384) (Fig. 4a). Moreover, a higher percentage
of patients in the UCIS group presented with dTLS as com-
pared to the two other groups, although not reaching statisti-
cal significance (Fig. 4b). Intra-analyses in the REST group
revealed major differences with respect to the aTLS patterns
among the four subgroups: the LL/LL group exhibited the
best aTLS profile having the highest frequency of patients
(33%) with the favorable aTLS0 and only 17% of patients
having unfavorable aTLS > 5 with statistically significant
differences compared to the other three subgroups which
scored high aTLS > 5 and low aTLS0 profiles (60-81% and
0-10%, respectively; Fig. 4c). With regard to aTLS distribu-
tion, in an analogous manner with the total patient popula-
tion, also in the REST group we found aTLS0 tumors to
be associated with improved DFS and OS as compared to
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Fig.4 aTLS and dTLS distribution in the FCIS, UCIS, and REST
patients groups. a Percentages of patients in the FCIS, REST,
and UCIS groups with aTLS-negative (aTLS0) or aTLS-positive
(aTLS1-4 and aTLS > 5) tumors and b with dTLS-negative (dTLS0)
or dTLS-positive (dTLS+) tumors. ¢ Subgroups in the REST group
with aTLS-negative (aTLS0) or aTLS-positive (aTLS1-4 and
aTLS > 5) tumors stratified by immune infiltrates in the TC and IM;
LL/LL: low number of CD8+in the TC and IM and low number of

CD163+in the TC and IM:; HH/LL: high number of CD8 +in the TC
and IM and low number of CD163 +in the TC and IM; HH/HH: high
number of CD8 +in the TC and IM and high number of CD163+in
the TC and IM; LL/HH: low number of CD8+in the TC and IM and
high number of CD163 +in the TC and IM. d, e Clinical outcome in
patients belonging to the REST group with tumors having aTLS0,
aTLS1-4, or TLS > 5. f Statistical analyses among groups
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those being positive for aTLS (i.e., aTLS1-4 and aTLS > 5;
Fig. 4d-f).

The reinforced immune signatures:
a comprehensive “third level” assessment of tumor
microenvironment immune profile

In an attempt to improve our recently described combined
signatures (FCIS and UCIS) [8] so as to increase their prog-
nostic value and also to cover a broader patient population,
we reevaluated them by additionally considering aTLS pat-
terns, thereby defining two new signatures which were called
“Reinforced” Favorable or Unfavorable Combined Immune
Signatures and were designated as RFCIS and RUCIS. Since

the number of patients with aTLS0 in the “REST” group was
very small to be separately evaluated (only 8 patients with
clinical follow-up; see Fig. 4d, e) and the clinical outcomes
between the two groups, aTLS0 and aTLS1-4, did not differ
significantly (Fig. 4f), we further proceeded with our analy-
ses by combining aTLS0 and aTLS1-4 in one group. Thus,
patients belonging to the RFCIS group were either CD8 HL
and/or CD163 LH (i.e., FCIS), and/or aTLS0—4. All the
remaining patients were classified within the RUCIS group:
CD8 LH and/or CD163 HL (i.e., UCIS) and/or aTLS >5
(see also Suppl. Figure 2). Figure 5a shows how combin-
ing the FCIS with aTLS adds to the prognostic impact. The
RECIS group had a significantly better clinical outcome
than the RUCIS, in terms of both DFS and OS, which was

a wprp T
R
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Fig.5 The reinforced immune signatures. a Clinical outcome in BCa
patients with RFCIS or RUCIS reinforced signatures. b %Probability
and number of subjects at risk at 5 years for DFS and OS. ¢ Distribu-
tion of the reinforced immune signatures in the total patient popula-
tion and in patients’ groups based on clinicopathological parameters.
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d Distribution of the reinforced signatures among BCa patients with
different molecular subtypes. e Densities of CD4, CDS8, CD163, and
FoxP3 cells within TLS in BCa patients having RFCIS or RUCIS.
Statistical significance refers to comparison of the percentage of
patients. (p <0.05%, p <0.01%%)
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robustly pronounced as compared to analogous comparisons
between FCIS vs UCIS [8] and aTLS0/aTLS1-4 vs aTLS > 5
(see Fig. 3a, b). The 5-year probability for DFS was 93%
for the RFCIS patients vs 61% for the RUCIS. Accordingly,
the 5-year probability for OS was 96% vs 77% (Fig. 5b).
Kaplan-Meier curves illustrating survival of patients strati-
fied by their tumor molecular subtype can be seen in Suppl.
Figure 3A. Interestingly, we observed that patients with
the RFCIS signature, irrespective of the tumor molecular
subtype, had better clinical outcomes than those with the
RUCIS signature. There was a trend for higher frequency
of RUCIS vs RFCIS among the groups with unfavorable
clinicopathological characteristics, reaching statistical sig-
nificance in the groups for early vs advanced stage, grade 1,
2 vs grade 3, and HER2 — vs HER2 + (Fig. 5¢). An increased
frequency of RUCIS patients was also observed among the

Table 1 Univariate and multivariate analyses

HERZ2 + molecular subtypes, i.e., luminal B/HER2 + and
HER2 + subgroups (Fig. 5d). Moreover, no significant dif-
ferences in the cell infiltration of TLS by CD4 +, CD8+, or
CD163 +could be detected among the two groups (Fig. 5e).
On the contrary, TLS infiltrated with FOXP3 + lymphocytes
were significantly increased in the RUCIS patient group
(Fig. Se).

To investigate the prognostic significance of the new
reinforced combined immune signatures, we conducted
univariate and multivariate analysis (Table 1). In the uni-
variate analysis for molecular subtype, early vs advanced
stage (i.e., AJCC stages 1 and 2A vs 2B and 3), T status, N
status, grade, expression of hormone receptors and HER2,
and the prognostic power of the reinforced signatures were
comparable to that of molecular subtype, stage, tumor size,
nodal status, and hormone receptor expression for both

Univariate DFS 0s
p Hazard ratio 95.0% Clforexp (B) p Hazard ratio 95.0% CI for
(range) exp (B) (range)
Molecular subtypes 0.001 1.555 1.197-2.019 0.008 1.650 1.130-2.409
Early advanced stage 0.001 4332 1.837-10.212 0.006 17.564 2.293-134.540
T status 0.000 2.988 1.771-5.038 0.000 4.041 2.003-8.153
N status 0.000 2.168 1.467-3.205 0.000 3.229 1.844-5.654
Grade 0.188 1.559 0.805-3.019 0.036 3.317 1.083-10.160
Hormone receptors 0.003 0.323 0.152-0.689 0.010 0.249 0.086-0.719
HER-2/neu 0.591 1.247 0.564-2.758 0.539 0.670 0.187-2.403
Reinforced signatures 0.001 3.773 1.675-8.496 0.004 9.206 2.039-41.567
Multivariate DFS oS
P Hazard ratio 95.0% Clforexp (B) p Hazard ratio 95.0% C1 for
(range) exp (B) (range)
2. Model before stepwise selection
Molecular subtypes 0.022 2.092 1.115-3.924 0.196 2.038 0.692-5.998
Early-advanced stage 0415 1.984 0.382-10.299 0.033 20.878 1.280-340.628
T status 0.049 2475 1.004-6.101 0.662 1.331 0.369-4.802
N status 0.654 1.162 0.602-2.44 0.743 1.152 0.495-2.78
Grade 0.387 0.693 0.302-1.591 0.706 1.378 0.261-7.276
Hormone receptors 0.562 1.684 0.290-9.789 0.815 0.698 0.035-14.106
HER-2/neu 0.756 0.847 0.298-2.407 0.016 0.140 0.028-0.690
Reinforced signatures 0.009 3.450 1.366-8.708 0.014 11.026 1.631-74.533
2. Model after stepwise selection
Molecular subtypes 0.000 1.685 1.268-2.241 0.000 2432 1.528-3.871
Early-advanced stage - - - 0.002 37.148 3.808-362.371
T status 0.000 3.522 1.774-6.993 - - -
HER-2/neu - - - 0.012 0.158 0.037-0.666
Reinforced signature 0.009 2,981 1.307-6.802 0.003 12.583 2.362-67.024

All categorical covariates were transformed into numeric codes as follows: early-advanced stage (I-1IA; 1, IIB, IIIA, III3; 2), T status (T1: 1,
T2: 2, T3; 3), N stage (NO; 0. N1: 1, N2; 2, N3; 3), grade (G1: 1, G2: 2, G3: 3), hormone receptors (neg; 0, pos: 1), HER-2/neu (neg; 0, pos; 1),
reinforced signatures (RFCIS: 1, R UCIS; 2), molecular subtypes (Lum A: 1, Lum B; 2; luminal B/Her2 +, 3, HER2 +, 4 TNBC., 5)

Cf confidence interval, R hazard ratio
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DFS and OS. In the multivariate analysis and the stepwise
selection for the same parameters, the reinforced signature
was found to be an independent prognostic factor for DFS,
along with the molecular subtype and the tumor size, and
for OS by the inclusion of the molecular subtype, early vs
advanced stage, and HER2 expression.

Discussion

In the current study, we investigated the presence, quan-
tity, and immune contexture of TLS peritumorally, alone,
and in combination with intratumoral signatures based on
differential densities of CD8 + and CD163 +cells in TC
and IM which were recently described by us [8]. This type
of analyses provided significant information on the in situ
adaptive immune status, introducing improved reinforced
biosignatures for clinical outcomes in BCa patients. To our
knowledge, this is the first study to demonstrate that both,
presence and high numbers of peritumoral TLS correlate
with unfavorable clinicopathological characteristics and
worse prognosis in BCa.

TLS represent structures of varying organization, from
simple clusters of lymphocytes to complicated structures
with considerable morphological, cellular, and molecular
similarities with SLO, particularly lymph nodes [13, 32].
As a consequence of these similarities, HEV, a common
characteristic of these structures, may play an important
role in the recruitment of circulating lymphocytes to intra-
tumoral TLS [33, 34]. The contribution of TLS to immune
control of tumor growth remains speculative. TLS have
been detected in the stroma and/or in the invasive margin
of tumor in most cancers and their densities mostly cor-
related with a favorable clinical outcome [9, 16-18]. The
presence of TLS intratumorally has been correlated with
antitumor orientated immune responses, possibly offering
an advantage for enhancing the effectiveness of TIL [13,
33]. TLS-associated dendritic cells, by presenting tumor
antigenic peptides to T cells located in the T cell com-
partments of TLS, are key to mount local T cell-mediated
antitumor responses [33]. In addition, the presence of
CD4 +T cells within TLS further strengthens the notion
of a supportive role of TLS for CD8 + effector TIL dif-
ferentiation [35]. However, TLS may also have a negative
impact on cancer prognosis. The presence of Treg in TLS
may negatively affect the levels of activation of CD4 +and
CD8 + immune infiltrates, resulting in tumor escape from
immune surveillance [26]. Furthermore, immunosup-
pressive B cells, adjacent to CD8 + T cells, in lymphoid
follicle-like structures were detected in prostate cancer
specimens [36].

The role of peritumoral, outside the invasive margin,
TLS has been much less investigated and in BCa there
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are limited results regarding their prognostic value. Our
results show that the presence of peritumoral TLS sig-
nificantly correlates with histological grade 3 tumors, in
accordance with other studies in BCa and urothelial blad-
der carcinoma [24, 37]. We additionally show that BCa
patients with invasive ductal carcinoma, independently of
the molecular subtype, having peritumoral TLS exhibit
worse DFS and OS than those lacking TLS. This unfa-
vorable prognosis depends both on the location (adjacent
only vs adjacent and/or distal) and density (0, 1-4 and > 5)
of peritumoral TLS. Liu et al. [24] have recently reported
that the presence of TLS, at the invasive margin and/or
peritumorally, was associated with a better DFS, but not
0S8, in a subset of BCa patients, namely those express-
ing HER2, whereas no differences could be detected in
terms of both OS and DFS in HER2 — patients. As no
patient lacking TLS in our HER2 + cohort was observed,
this finding could not be evaluated in the present study.
The difference in TLS-negative HER2 + patients could be
attributed to the fact that in our study only patients with
primary ductal invasive cancer, no stage 11IB and without
neoadjuvant treatment were enrolled, whereas in Liu et al.
study patients with any type of primary invasive breast
cancer were included.

Our recent work shows that intratumoral high densi-
ties of CD8 +cells in the IM, but not in the TC, predicted
poor prognosis in BCa patients [8]. Considering these find-
ings, together with the poor prognosis of peritumoral TLS
described herein, we could make the hypothesis that immune
elements located in the IM or peritumorally may reflect a
progressive migration of malignant cells from the TC to the
outer areas of the tumor related to invasion and metastasis.
This hypothesis could hold true given that we, and others
[24], have detected a number of peritumoral TLS infiltrated
with clusters of cancer cells. Furthermore, extratumoral TLS
were found to be associated with advanced disease in colo-
rectal cancer [38]. In line with this, Finkin et al. reported
that inflammation-associated TLS serve as niches for tumor
progenitor cells, which may lead to recurrence in hepatocel-
lular carcinoma, suggesting an unfavorable prognostic role
for peritumoral TLS [27], in contrast to the favorable ones
described for intratumoral TLS, thus far in hepatocellular
carcinomas [39]. Thus, peripheral TLS may contribute to
an immunosuppressive milieu, supporting tumor growth
through negative effects on antitumor immunity, or via direct
supportive effects on tumor [40].

Besides the distribution of TLS (intratumorally/peritu-
morally), an additional parameter to be considered is the
“quality” of TLS. The initial TLS formation is followed by
a sequence of maturation stages, which probably reflect dif-
ferent functionalities [13, 41]. Studies focusing on the infil-
tration of TLS attributed their immunosuppressive role to
the infiltrating immune cells [26, 36]. In BCa, Tregs within
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lymphoid infiltrates surrounding the tumor were found to
correlate with increased risk for relapse and death [42].
Our results show that RUCIS patients have higher amount
of infiltrating FOXP3 +cells in their TLS than the RECIS
patients. Such FOXP3 + cell-containing TLS could promote
an immunosuppressive microenvironment leading to shorter
survival. Taken altogether, we may propose that the forma-
tion, presence, and quality of TLS substantially contribute
to the heterogeneity of the tumor microenvironment and may
explain the differences among intratumoral and peritumoral
TLS, a hypothesis requiring further investigation.

In our study, the presence and the density of peritumoral
TLS are not independent predictors for DFS and OS in BCa.
For this reason, by combining the intratumoral spatial dis-
tribution of CD8 +and CD163 +cells in TC and IM with
the number of peritumoral TLS in BCa patients, we aimed
to create more robust “reinforced signatures”. These signa-
tures do not necessarily mean established signatures (this
remains to be validated in future studies with larger cohorts
of patients), but rather combined signatures with higher
prognostic value compared to the individual signatures
from which they were composed. Even though our recently
described signature, based on the differential CD8 + and
CD163 +cell distribution in the TC and IM, was an inde-
pendent factor for both DFS and OS in invasive ductal BCa,
there was a considerable group (about 50%) of “gray zone”
patients (REST group) who could not be classified either in
the FCIS or the UCIS group. After combining the intratu-
moral and peritumoral microenvironment components (TC,
IM, and aTLS), we managed to stratify more accurately
the patients, creating two new signatures: Reinforced FCIS
(RFCIS) and Reinforced UCIS (RUCIS), with an even more
powerful prognostic value versus our previously reported
signatures [8]. The reinforced signatures described herein
constitute an independent prognostic factor, along with the
molecular subtype and the tumor size for DFS, and for OS
together with molecular subtype, early vs advanced stage
and HER2 expression.

Conclusions

In the present study, we demonstrate for the first time an
association between spatial differential densities of intratu-
moral immune infiltrates with peritumoral TLS and clinical
outcomes. Our observations further support the existence
of a dynamic interplay between the immune cells within
the intratumoral microenvironment (TC, IM) and its sur-
rounding counterpart (TLS). Despite the limitations of our
study (particularly the small cohort of patients and the elu-
sive determination of the maturational stage of TLS), there
is strong evidence supporting the fundamental role of the

relationship between tumor microenvironment components
for clinical responses. Further studies on the cellular and
molecular mechanisms leading to TLS formation, governing
their functions and distinguishing TLS with anti- or pro-
tumor activity, are required to thoroughly enlighten their
role.

Author contributions MS and SPF equally contributed to study design,
data collection, analysis and interpretation of results, and the writing
the manuscript; CKV contributed to the study design, data collection,
and interpretation of results; NNS contributed to data collection and
analysis; AA and NA were responsible for the collection of patient
material and clinical follow-up; DV contributed to data analysis and
writing of the manuscript; SAP and CNB supervised the study, contrib-
uted to experimental design, data analysis, and wrote the manuscript.
All authors read and approved the final version of the manuscript.

Funding This study was supported by Grant GER_1968 (acronym
ISPEBREAST) to Constantin N. Baxevanis from the Greek-=German
bilateral cooperation for research and innovation, funded by the Gen-
eral Secretariat for Research and Technology (GSRT) of the Ministry
of Education, Research and Religious Affairs of the Hellenic Republic
and the German Federal Ministry for Education and Research (BMBF),
and by a donation to Sonia Perez from the Haegeman-Goossens family,
Netherlands. We would like to acknowledge the Haegeman-Goossens
family for their support to our research.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical approval and ethical standards The study was approved by the
Institutional Review Board of Saint Savas Cancer Hospital, Study code:
IRB-ID 6079/448/10-6-13. Date of approval: 10/06/2013; retrospec-
tive study (2000-2010); first patient prospectively enrolled: 14/2/2014.

Informed consent Retrospectively analyzed (2000-2010) and prospec-
tively enrolled patients (2014-2015) who signed the same informed
consent. Individual participants provided written informed consent for
the use of their specimens. In cases where retrospectively analyzed
patients could not visit the hospital to provide signed informed consent,
they were informed orally via telephone calls by their oncologists. Clin-
ical data were obtained from all patients anonymously. Patients were
assured that confidentiality of their records will be protected according
to the Greek regulations and laws.

References

1. Galluzzi L, Vacchelli E, Bravo-San Pedro JM, Buque A, Senovilla
L. Baracco EE, Bloy N, Castoldi F, Abastado JP, Agostinis P,
Apte RN, Aranda F. Ayyoub M, Beckhove P, Blay IY, Bracci L.
Caignard A, Castelli C, Cavallo F, Celis E, Cerundolo V, Clayton
A, Colombo MP, Coussens L, Dhodapkar MV, Eggermont AM,
Fearon DT, Fridman WH, Fucikova J, Gabrilovich DI, Galon J,
Garg A, Ghiringhelli F, Giaccone G, Gilboa E, Gnjatic S, Hoos A,
Hosmalin A, Jager D, Kalinski P, Karre K, Kepp O, Kiessling R,
Kirkwood JM, Klein E, Knuth A, Lewis CE, Liblau R, Lotze MT,

'@ Springer

— 142 —




AHMOZIEYMENEY ITPQTOTYIIEY EPTAYXIEY

Cancer Immunology, Immunotherapy

Lugli E, Mach JP, Mattei F, Mavilio D, Melero I, Melief CJ, Mit-
tendorf EA, Moretta L, Odunsi A, Okada H, Palucka AK, Peter
ME, Pienta KJ, Porgador A, Prendergast GC, Rabinovich GA,
Restifo NP, Rizvi N, Sautes-Fridman C, Schreiber H, Seliger B,
Shiku H, Silva-Santos B, Smyth MJ, Speiser DE, Spisek R, Sriv-
astava PK, Talmadge JE, Tartour E, Van Der Burg SH, Van Den
Eynde BI, Vile R, Wagner H, Weber JS, Whiteside TL, Wolchok
ID, Zitvogel L, Zou W, Kroemer G (2014) Classification of cur-
rent anticancer immunotherapies. Oncotarget 5(24):12472-12508.
https://doi.org/10.18632/oncotarget. 2998

. Zinzindohoue F, Zeitoun G, Berger A, Todesi AM, Marliot F,
Lagorce C, Galon I, Pages F (2014) Immunology and personal-
ized medicine in oncology. Bull Cancer 101(Suppl 1):S12-517.
https://doi.org/10.1684/bdc.2014.1972

. Ribas A, Wolchok ID (2018) Cancer immunotherapy using
checkpoint blockade. Science 359(6382):1350-1355. https://
doi.org/10.1126/science.aar4060

. Binnewies M, Roberts EW, Kersten K, Chan V, Fearon DF,

Merad M, Coussens LM, Gabrilovich DI, Ostrand-Rosenberg
S, Hedrick CC, Vonderheide RH, Pittet MJ, Jain RK, Zou W,
Howcroft TK, Woodhouse EC, Weinberg RA, Krummel MF
(2018) Understanding the tumor immune microenvironment
(TIME) for effective therapy. Nat Med 24(5):541-550. https://
doi.org/10.1038/s41591-018-0014-x

. Keren L, Bosse M, Marquez D, Angoshtari R, Jain S, Varma S,
Yang SR, Kurian A, Van Valen D, West R, Bendall SC, Angelo
M (2018) A structured tumor-immune microenvironment in
triple negative breast cancer revealed by multiplexed ion beam
imaging. Cell 174(6):1373-1387. https://doi.org/10.1016/j.
cell.2018.08.039

. Pages F. Mlecnik B, Marliot F, Bindea G, Ou FS, Bifulco C, Lugli
A, Zlobec I, Rau TT, Berger MD, Nagtegaal ID, Vink-Borger E,
Hartmann A, Geppert C, Kolwelter I, Merkel S, Grutzmann R,
Van den Eynde M, Jouret-Mourin A, Kartheuser A, Leonard D,
Remue C, Wang JY, Bavi P, Roehrl MHA, Ohashi PS, Nguyen
LT, Han S, MacGregor HL. Hafezi-Bakhtiari S§. Wouters BG,
Masucci GV, Andersson EK, Zavadova E, Vocka M, Spacek J.,
Petruzelka L, Konopasek B, Dundr P, Skalova H, Nemejcova K,
Botti G, Tatangelo F, Delrio P, Ciliberto G, Maio M, Laghi L,
Grizzi F, Fredriksen T, Buttard B, Angelova M, Vasaturo A, Maby
P, Church SE, Angell HK, Lafontaine L, Bruni D, El Sissy C, Hai-
cheur N, Kirilovsky A, Berger A, Lagorce C, Meyers JP, Paustian
C, Feng Z, Ballesteros-Merino C, Dijkstra I, van de Water C, van
Lent-van Vliet S, Knijn N, Musina AM, Scripcariu DV, Popiv-
anova B, Xu M. Fujita T, Hazama S, Suzuki N, Nagano H, Okuno
K, Torigoe T, Sato N, Furuhata T, Takemasa I, Itoh K, Patel PS,
Vora HH, Shah B, Patel IB, Rajvik KN, Pandya 5J, Shukla SN,
Wang Y, Zhang G, Kawakami Y, Marincola FM, Ascierto PA,
Sargent DI, Fox BA, Galon J (2018) International validation of
the consensus Immunoscore for the classification of colon cancer:
a prognostic and accuracy study. Lancet 391(10135):2128-2139.
https://doi.org/10.1016/S0140-6736(18)30789-X

. Schauer D, Starlinger P, Zajc P, Alidzanovic L, Maier T, Buch-
berger E, Pop L, Gruenberger B, Gruenberger T, Brostjan C
(2014) Monocytes with angiogenic potential are selectively
induced by liver resection and accumulate near the site of liver
regeneration. BMC Immunol 15:50. https://doi.org/10.1186/s1286
5-014-0050-3

. Fortis SP, Sofopoulos M, Sotiriadou NN, Haritos C, Vaxevanis
CK, Anastasopoulou EA, Janssen N, Amogiannaki N, Ardavanis
A, Pawelec G, Perez SA, Baxevanis CN (2017) Differential intra-
tumoral distributions of CD8 and CD163 immune cells as prog-
nostic biomarkers in breast cancer. J Immunother Cancer 5:39.
https://doi.org/10.1186/s40425-017-0240-7

. Sautes-Fridman C, Lawand M, Giraldo NA, Kaplon H, Germain
C, Fridman WH, Dieu-Nosjean MC (2016) Tertiary lymphoid

@ Springer

— 143 —

16.

20.

21.

22.

23.

structures in cancers: prognostic value, regulation, and manipula-
tion for therapeutic intervention. Front Immunol 7:407. https://doi.
org/10.3389/fimmu.2016.00407

Cipponi A, Mercier M, Seremet T, Baurain JF, Theate I, van den
Oord I, Stas M, Boon T. Coulie PG. van Baren N (2012) Neo-
genesis of lymphoid structures and antibody responses occur in
human melanoma metastases. Cancer Res 72(16):3997-4007.
https://doi.org/10.1158/0008-5472.CAN-12-1377

. Jones GW, Hill DG, Jones SA (2016) Understanding immune cells

in tertiary lymphoid organ development: it is all starting to come
together. Front Immunol 7:401. https://doi.org/10.3389/fimmu
.2016.00401

Ager A (2017) High endothelial venules and other blood vessels:
critical regulators of lymphoid organ development and function.
Front Immunol 8:45. https://doi.org/10.3389/fimmu.2017.00045

. Colbeck EJ, Ager A, Gallimore A, Jones GW (2017) Tertiary lym-

phoid structures in cancer: drivers of antitumor immunity, immu-
nosuppression, or bystander sentinels in disease? Front Immunol
8:1830. https://doi.org/10.3389/fimmu.2017.01830

Noort AR, van Zoest KP, van Baarsen LG, Maracle CX, Helder
B. Papazian N, Romera-Hernandez M, Tak PP, Cupedo T, Tas
SW (2015) Tertiary lymphoid structures in rheumatoid arthritis:
NF-kappaB-inducing kinase-positive endothelial cells as central
players. Am J Pathol 185(7):1935-1943. https://doi.org/10.1016/j.
ajpath.2015.03.012

. Pipi E, Nayar S, Gardner DH, Colafrancesco S, Smith C, Bar-

one F (2018) Tertiary lymphoid structures: autoimmunity goes
local. Front Immunol 9:1952. https://doi.org/10.3389/fimmu
2018.01952

Di Caro G, Bergomas F, Grizzi F, Doni A, Bianchi P, Malesci A,
Laghi L, Allavena P, Mantovani A, Marchesi F (2014) Occurrence
of tertiary lymphoid tissue is associated with T-cell infiltration and
predicts better prognosis in early-stage colorectal cancers. Clin
Cancer Res 20(8):2147-2158. https://doi.org/10.1158/1078-0432.
CCR-13-2590

Ladanyi A, Sebestyen T, Mohos A, Liszkay G. Somlai B, Toth
E. Timar J (2014) Ectopic lymphoid structures in primary cuta-
neous melanoma. Pathol Oncol Res 20(4):981-985. https://doi.
org/10.1007/512253-014-9784-8

Schweiger T, Berghott AS, Glogner C, Glueck O, Rajky O, Trax-
ler D, Birner P, Preusser M, Klepetko W, Hoetzenecker K (2016)
Tumor-infiltrating lymphocyte subsets and tertiary lymphoid
structures in pulmonary metastases from colorectal cancer. Clin
Exp Metastasis 33(7):727-739. https://doi.org/10.1007/51058
5-016-9813-y

Lin L, Hu X, Zhang H, Hu H (2019) Tertiary lymphoid organs in
cancer immunology: mechanisms and the new strategy for immu-
notherapy. Front Immunol 10:1398. https:/doi.org/10.3389/fimmu
.2019.01398

Dieu-Nosjean MC. Goc J. Giraldo NA, Sautes-Fridman C,
Fridman WH (2014) Tertiary lymphoid structures in cancer
and beyond. Trends Immunol 35(11):571-580. https://doi.
org/10.1016/}.it.2014.09.006

Fridman WH, Zitvogel L, Sautes-Fridman C, Kroemer G (2017)
The immune contexture in cancer prognosis and treatment. Nat
Rev Clin Oncol 14(12):717-734. https://doi.org/10.1038/nrcli
none.2017.101

Lee HI, Kim JY, Park 1A, Song IH, Yu JH, Ahn JH, Gong G
(2015) Prognostic significance of tumor-infiltrating lymphocytes
and the tertiary lymphoid structures in HER2-positive breast
cancer treated with adjuvant trastuzumab. Am J Clin Pathol
144(2):278-288. https://doi.org/10.1309/AJCPIXUYDVZORZ3G
Lee HI. Park IA, Song IH, Shin 8], Kim JY, YuJH, Gong G (2016)
Tertiary lymphoid structures: prognostic significance and relation-
ship with tumour-infiltrating lymphocytes in triple-negative breast




I[TAPAPTHMATA

Cancer Immunology, Immunotherapy

24,

25.

26.

27.

28.

29.

30.

32

33.

cancer. J Clin Pathol 69(5):422-430. https://doi.org/10.1136/jclin
path-2015-203089

Liu X, Tsang JYS, Hlaing T, Hu J, Ni YB, Chan SK., Cheung
SY. Tse GM (2017) Distinct tertiary lymphoid structure associa-
tions and their prognostic relevance in HER2 positive and nega-
tive breast cancers. Oncologist 22(11):1316-1324. https://doi.
org/10.1634/theoncologist.2017-0029

Figenschau SL, Fismen S, Fenton KA, Fenton C, Mortensen ES
(2015) Tertiary lymphoid structures are associated with higher
tumor grade in primary operable breast cancer patients. BMC
Cancer 15:101. https://doi.org/10.1186/512885-015-1116-1
Joshi NS, Akama-Garren EH, Lu Y, Lee DY, Chang GP, Li A,
DuPage M, Tammela T, Kerper NR, Farago AF, Robbins R, Crow-
ley DM, Bronson RT, Jacks T (2015) Regulatory T cells in tumor-
associated tertiary lymphoid structures suppress anti-tumor T cell
responses. Immunity 43(3):579-590. https://doi.org/10.1016/j.
immuni.2015.08.006

Finkin S, Yuan D, Stein I, Taniguchi K, Weber A, Unger K,
Browning JL, Goossens N, Nakagawa S, Gunasckaran G,
Schwartz ME, Kobayashi M, Kumada H, Berger M, Pappo O,
Rajewsky K, Hoshida Y, Karin M, Heikenwalder M, Ben-Neriah
Y. Pikarsky E (2015) Ectopic lymphoid structures function as
microniches for tumor progenitor cells in hepatocellular carci-
noma. Nat Immunol 16(12):1235-1244. https://doi.org/10.1038/
ni.3290

Pages F, Kirilovsky A, Mlecnik B, Asslaber M, Tosolini M,
Bindea G, Lagorce C, Wind P, Marliot F, Bruneval P, Zatloukal
K, Trajanoski Z, Berger A, Fridman WH, Galon J (2009) In situ
cytotoxic and memory T cells predict outcome in patients with
early-stage colorectal cancer. ] Clin Oncol 27(35):5944-5951.
https://doi.org/10.1200/JC0O.2008.19.6147

Vingiani A, Viale G (2017) The pathology report. In: Vero-
nesi U, Goldhirsch A, Veronesi P, Gentilini OD, Leonardi MC
(eds) Breast cancer: innovations in research and management.
Springer International Publishing, Cham, pp 157-168. https://
doi.org/10.1007/978-3-319-48848-6_16

Buisseret L, Desmedt C, Garaud S, Fornili M, Wang X, Van den
Eyden G, de Wind A, Duquenne S, Boisson A, Naveaux C, Rothe
F, Rorive S, Decaestecker C, Larsimont D, Piccart-Gebhart M,
Biganzoli E, Sotiriou C, Willard-Gallo K (2017) Reliability of
tumor-infiltrating lymphocyte and tertiary lymphoid structure
assessment in human breast cancer. Mod Pathol 30(9):1204-1212.
https://doi.org/10.1038/modpathol.2017.43

. Pedersen L, Gunnarsdottir KA, Rasmussen BB, Moeller S, Lanng

C (2004) The prognostic influence of multifocality in breast can-
cer patients. Breast 13(3):188-193. https://doi.org/10.1016/).breas
1.2003.11.004

Engelhard VH, Rodriguez AB, Mauldin IS, Woods AN, Peske JD,
Slingluff CL Jr (2018) Immune cell infiltration and tertiary lym-
phoid structures as determinants of antitumor immunity. J Immu-
nol 200(2):432-442. https://doi.org/10.4049/jimmunol. 1701269
Goc J, Germain C, Vo-Bourgais TK, Lupo A, Klein C, Knockaert
S, de Chaisemartin L, Quakrim H, Becht E, Alifano M, Validire
P, Remark R, Hammond SA, Cremer I, Damotte D, Fridman WH,
Sautes-Fridman C, Dieu-Nosjean MC (2014) Dendritic cells in

— 144 —

34,

35.

36.

37.

38.

39.

40.

41.

42,

tumor-associated tertiary lymphoid structures signal a Thl cyto-
toxic immune contexture and license the positive prognostic value
of infiltrating CD8 +T cells. Cancer Res 74(3):705-715. https://
doi.org/10.1158/0008-5472.CAN-13-1342

Nerviani A, Pitzalis C (2018) Role of chemokines in ectopic lym-
phoid structures formation in autoimmunity and cancer. J Leu-
koc Biol 104(2):333-341. https://doi.org/10.1002/JLB.3MR02
18-062R

de Chaisemartin L, Goc J, Damotte D, Validire P, Magdeleinat
P, Alifano M, Cremer I, Fridman WH. Sautes-Fridman C, Dieu-
Nosjean MC (2011) Characterization of chemokines and adhesion
molecules associated with T cell presence in tertiary lymphoid
structures in human lung cancer. Cancer Res 71(20):6391-6399.
https://doi.org/10.1158/0008-5472.CAN-11-0952

Shalapour S, Font-Burgada J, Di Caro G, Zhong Z, Sanchez-
Lopez E, Dhar D, Willimsky G, Ammirante M, Strasner A, Hansel
DE, Jamieson C, Kane CI, Klatte T, Birner P, Kenner L, Karin M
(2015) Immunosuppressive plasma cells impede T-cell-dependent
immunogenic chemotherapy. Nature 521(7550):94-98. https://doi.
org/10.1038/mature14395

Koti M, Xu AS, Ren KYM, Visram K, Ren R, Berman DM,
Siemens DR (2017) Tertiary lymphoid structures associate
with tumour stage in urothelial bladder cancer. Bladder Cancer
3(4):259-267. https://doi.org/10.3233/BLC-170120

Bento DC, Jones E, Junaid S, Tull J, Williams GT, Godkin A,
Ager A, Gallimore A (2015) High endothelial venules are rare
in colorectal cancers but accumulate in extra-tumoral areas with
disease progression. Oncoimmunology 4(3):e974374. https://doi.
org/10.4161/2162402X.2014.974374

Calderaro J, Petitprez F, Becht E. Laurent A, Hirsch TZ, Rousseau
B, Luciani A, Amaddeo G, Derman J, Charpy C, Zucman-Rossi
J, Fridman WH, Sautes-Fridman C (2019) Intra-tumoral tertiary
lymphoid structures are associated with a low risk of early recur-
rence of hepatocellular carcinoma. J Hepatol 70{1):58-65. https
/ldoi.org/10.1016/).jhep.2018.09.003

Butterfield LH. Kaufman HL, Marincola FM (2017) Cancer
immunotherapy principles and practice. Demos Medical Publish-
ing, New York

Posch F, Silina K, Leibl S, Mundlein A, Moch H, Siebenhuner A,
Samaras P, Riedl J, Stotz M, Szkandera J, Stoger H, Pichler M,
Stupp R, van den Broek M, Schraml P, Gerger A, Petrausch U,
Winder T (2018) Maturation of tertiary lymphoid structures and
recurrence of stage IT and III colorectal cancer. Oncoimmunology
7(2):e1378844. https://doi.org/10.1080/2162402X.2017.1378844
Gobert M, Treilleux I, Bendriss-Vermare N, Bachelot T, God-
dard-Leon S, Arfi V, Biota C, Doftin AC, Durand I, Olive D,
Perez 8, Pasqual N, Faure C, Ray-Coquard I, Puisieux A, Caux
C, Blay J'Y, Menetrier-Caux C (2009) Regulatory T cells recruited
through CCL22/CCR42 are selectively activated in lymphoid infil-
trates surrounding primary breast tumors and lead to an adverse
clinical outcome. Cancer Res 69(5):2000-2009. https://doi.
org/10.1158/0008-5472.CAN-08-2360

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer




AHMOZZIEYMENH EPTAXIA ANAXKOIIIZHY (REVIEW)

— 145 —




I[TAPAPTHMATA

Cancer Immunology, Immunotherapy
https://doi.org/10.1007/500262-019-02327-7

FOCUSSED RESEARCH REVIEW

®

Check for
updates

The role of immune infiltrates as prognostic biomarkers in patients

with breast cancer

Constantin N. Baxevanis' - Michael Sofopoulos? - Sotirios P. Fortis' - Sonia A. Perez’

Received: 2 November 2018 / Accepted: 19 March 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

The presence of immune infiltrates in the tumor microenvironment has been documented in many types of cancer. Moreover,
the preexistent or endogenous immunity which consists of interactions between intratumoral lymphocytes and tumor cells
is mostly relevant for the successful application of various anticancer therapies, including standard chemotherapy, immune
checkpoint inhibition-based immunotherapy and targeted therapies. The immunoscore defines densities of intratumoral
immune infiltrates which determine poor or favorable prognosis depending on their quantity and quality in the tumor compart-
ments. Results from large clinical studies have demonstrated an association between high densities of cytotoxic and memory
TILs in the tumor compartments with improved prognosis. Importantly, we have demonstrated that differential combined
densities of immune infiltrates jointly analyzed in the tumor center (TC) and the invasive margin (IM) have a significant
prognostic value in breast cancer patients with poor clinicopathological parameters.
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TiLs and the endogenous antitumor
immunity

Malignant cell transformation alters the structure of cell
membrane proteins and induces antitumor responses against
tumor antigens which eliminate the developing tumor cells,
controlling tumor growth rates. However, as postulated in
the “immunoediting hypothesis”, this immune surveillance
may be overridden by various acquired resistance mecha-
nisms employed by the tumor or other cells in the tumor
microenvironment including fibroblasts and MDSCs, lead-
ing to immune evasion and clinical manifestation of cancer
[1-3]. Thus, this inherent capacity of the immune system
to respond to the tumor and to control cancer cell growth
(referred to as endogenous or preexisting immunity) has a
major impact on the balance between tumor immune sur-
veillance and escape. TILs are key to our understanding
of tumor immunogenicity and results from clinical studies
revealed that these cells have a leading role on the clinical
course of several cancers, with CTLs providing the most
consistent positive prognostic impacts [4]. These findings
underscore the relationship between the endogenous anti-
tumor immunity and cancer, and also highlight the poten-
tial role of patients’ immune system for the management of
malignant disease. At this point we are not aware at which
levels the adaptive immune response generated within
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the tumor microenvironment may hinder tumor progress,
namely if there is a complete destruction of the tumor or, due
to tumor heterogeneity, only the immunogenic clones will
be recognized and eliminated, whereas “the rest” will con-
tinue growing. In the latter case, the immunoediting process
will ensure that the tumor-specific TILs, by eliminating most
of tumor cells, will “shape” the tumor to be more clonal
than heterogeneous, and thus more accessible to reinforced
immune attack via immunotherapies [5].

TILs as biomarkers

The complex process of interactions among TILs having
different densities and function, will variously impact tumor
growth depending on the strength by which they mediate
opposite or synergistic antitumor effects. The magnitude of
the immune response generated will be further influenced by
the molecular characteristics of the tumor and its microen-
vironment, rendering this dynamic interaction of the tumor
and immune system an indispensable parameter for clinical
outcome. Indeed, in many cancer types there is an associa-
tion of immune-cell infiltrates with prognosis and prediction
which confirms the capacity of the immune system to influ-
ence clinical outcome and the ability to predict therapeutic
responses [6].

The role of TILs as favorable prognostic biomarkers has
been identified in multiple types of malignant diseases,
whereby the densities of certain TIL subpopulations were
indicative for the magnitude of the endogenous antitumor
immunity [7]. In general terms, strong lymphocytic infiltra-
tion, mainly consisting of CD45RO+ (memory) and CD3+
(cytotoxic) TILs (comprising the “immunoscore™), has been
associated with clinical benefits in patients with colon, lung,
breast, ovarian, prostate, and head and neck cancer [8]. For
colorectal cancer it has been established that the densities
and type of CD&+ TILs correlate with tumor progression
regardless of patients’ tumor stage, rendering the immu-
noscore a significant prognostic factor, complementing or
even outperforming standard pathological criteria alone [9].

In contrast to CD8+, the prognostic value of CD4+
immune infiltrates are rather debatable. This is mostly due
to the fact that the CD4+ T-cell pool comprises at least 4
lineages [e.g., T-helper (Th)1, Th2, Th17 and regulatory T
cells (Tregs)] with distinet functional programs also charac-
terized by functional plasticity [10]. Accumulating evidence
suggests that CD4+ Tregs have the ability to inhibit host-
derived adaptive antitumor immunity mostly by suppressing
tumor-specific cytotoxicity [11, 12]. The transcription factor
FOXp3 plays an important role for Tregs development and
function, and is considered as a reliable marker for Tregs.
Reports concerning the role of CD4+ Tregs TILs ascribe a
functional dichotomy in this particular subset: on one hand

@ Springer

Tregs appear to support cancer progression by suppress-
ing antitumor immunity, possibly representing a potential
unfavorable prognostic factor which could be valuable as a
therapeutic target. Indeed, this relation has been reported in
a wide range of localized or metastatic human carcinomas,
including ovarian, hepatocellular, lung, gastric and cervi-
cal cancers [13]. The capacity of Tregs to support a hostile
tumor microenvironment promoting tumor progression has
been highlighted also from reports in breast cancer sup-
porting the role of these cells both as prognostic as well
as predictive biomarkers. In comprehensive retrospective
analyses, increased densities of FoxP3+ immune infiltrates
were associated with poor OS which highlighted their role
as unfavorable prognosticator [14, 15]. Because the endog-
enous tumor-reactive immunity in addition to regulating
the outcome of immunotherapies also influences responses
to other type of therapies, intratumoral Tregs have been
also reported to function as predictive biomarkers. Thus,
the density balance between CTLs and Tregs significantly
associated with clinical responses after neoadjuvant chemo-
therapies in breast cancer with high complete pathological
responses reported in patients having high CD8+/FOXp3+
ratios [16-18].

Besides adjuvant chemotherapies, densities of CD8+
T-lymphocytes have additionally been demonstrated to
correlate with the outcome of neoadjuvant endocrine ther-
apies in breast cancer patients [19]. This correlation may
be linked to the tumor mutational burden (TMB)—CD8+
T infiltrates axis [5, 20]. For instance, Luminal B breast
tumors are immunologic “hot” tumors characterized by
high TMB and are less responsive to aromatase inhibi-
tors [21, 22] presumably because their growth is regu-
lated by alternate oncogenic pathways induced by activat-
ing mutations. On the other hand, tumors responsive to
aromatase inhibitors should be dependent mainly on the
estrogen receptor (ER) signaling for their growth mean-
ing that such tumors have less activating oncogenic muta-
tions during their evolution. However, irrespective of the
molecular subtypes of breast cancer, the tumor microen-
vironment negatively impacts the antitumor immunity by
downregulating tumor reactivity mediated by CD8+ CTLs
mainly through induction of suppressive mechanisms
[23]. In breast cancer, hormonal signaling can variously
enhance tumor progression [24] which provides a serious
obstacle for the successful outcome of immunotherapies
in this type of cancer. This necessitates the development
of combinatorial modalities to boost immunotherapeutic
responses. For instance, blocking of immune checkpoints
combined with hormonal therapies represents a promising
therapeutic modality; however, the frequently emerging
acquired immune resistance during immunotherapies with
antibodies that block immune checkpoints provide a seri-
ous hurdle for its successful application. Another problem
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that obviously prevents the use of combined therapies
is the lack of knowledge about the appropriate time for
their initiation as well as their sequencing. Despite these
problems, immunotherapies targeting negative pathways
of immune regulation seem to hold promise for induc-
ing durable clinical responses through the generation of
tumor-specific memory which can be even improved in
the presence of conventional hormone therapies, thereby
significantly prolonging patients’ survival.

Besides gene mutations, oncogenic pathways in breast
cancer can be activated via gene overexpression. For
instance, overexpression of the cyclin D/ cyclin-dependent
kinase 4 and 6 (CDK4/6) complex has been associated with
oncogenes in various types of cancers with a much higher
incidence in Luminal B vs Luminal A breast cancers [25]
which may suggest a link between CDK4/6 overexpression
with CD8+ T lymphocyte tumor infiltration. Moreover, there
are studies to demonstrate modulation of the tumor micro-
environment by CDK4/6 inhibitors in favor of antitumor
immunity. Thus, CDK4/6 inhibitors have been reported to
potentiate tumor-specific T-cell immunity by downregulat-
ing immunosuppressive tumor cell infiltrates including Tregs
and myeloid populations, and also to augment antitumor
CD8+ T cell-mediated antitumor cytotoxicity via increase
of tumor immunogenicity [26]. Such immunoenhancing
effects may pave the way for the design of novel therapeu-
tic modalities combining CDK4/6 inhibitors with immune
checkpoint blockade.

On the other hand, Tregs appear as inhibiting cancer
progression by suppressing cancer-promoting inflamma-
tory processes [27]. To this end, recent studies reported that
increased frequencies of FOXp3+ Tregs were associated
with improved prognosis in some tumors, such as colorectal
cancer and bladder cancer [28]. So far there are no results to
provide a mechanistic explanation for the functional dichot-
omy of Tregs. One reason could be that the prognostic effect
of FOXp3+ Tregs is determined by the tumor microenviron-
ment which is unique for each tumor depending on various
parameters including tumor biology, the anatomic site where
the tumor grows and host factors (e.g., microbiota, local
cytokine milieu). Second, there are no phenotypic markers
fully restricted to Tregs which provide a serious obstacle
when applying methodologies for their isolation and func-
tional analysis. For instance, FOXp3 and CD25 which are
widely being used as phenotypic markers for Tregs, are also
expressed on activated CD4+ T-helper cells which could
contaminate Tregs preparations and leading to misinterpreta-
tions. Moreover, the prognostic value of Tregs is correlated
with tumor stage or molecular subtype. Therefore, it will be
essential to further improve our understanding of the biology
and functional programs of Tregs in different human cancers
s0 to be able to use these cells as useful biomarkers, but also
as targets for immunotherapy.

During the past decade results from various studies have
ascribed a multifaceted role for macrophages within the
tumor microenvironment. Based on phenotype analyses
there are various subsets of tumor-associated macrophages
(TAMs) which play a significant role for tumor initiation
and progression. In general terms, TAMs can be classified
in M1 inflammatory and M2 anti-inflammatory subsets with
distinct phenotypes and functions regulating tumor prolif-
eration, progression and angiogenesis through the release
of cytokines, chemokines and growth factors [29, 30]. In
particular, M2 TAMs have been demonstrated to exert pro-
tumoral functions in various types of solid malignancies but
also in hematological cancers [29]. In breast cancer, CD163
positive M2 TAMs have been associated with tumor progres-
sion to invasive carcinomas [31]. Moreover, there are studies
to suggest that the spatial distribution of CD163+ cells intra-
tumorally may determine their clinical relevance [32, 33].

Although the central role of the immune system and par-
ticularly of T lymphocytes for controlling tumor growth has
been widely accepted by the scientific community, still it
remains a challenging issue why TILs cannot successfully
eradicate tumors. This kind of controversy results from the
fact that TILs are usually identified and characterized based
on their phenotypic profiles and not their functional status.
Accumulating data show that TILs have become function-
ally silent via a plethora of immunosuppressive and immune
resistance mechanisms emerging in the tumor microenviron-
ment. Such inert TILs should appear at the late stages of the
escape phase under the immunoediting process during which
the tumor microenvironment becomes quite hostile for TILs.
Thus, we can hypothesize that by the time human cancers
become clinically detectable, at least at the early phase of
their detection, the adaptive immune response is still active
playing a significant role in slowing down tumor growth
rates. TILs may still be capable of controlling tumor growth
in a way that prolongs OS, thus delaying progression to the
advanced stages of the disease. This has been recently shown
by us for patients with advanced, non-metastatic, invasive
ductal carcinoma who had similar frequencies of relapse and
OS with early stage patients provided they had a favorable
composition of TILs [32]. It is also plausible that tumor
infiltration by antitumor effectors (e.g., CD8+ CTLs) and
consequently the levels of intratumoral antitumor immunity,
could be determined by a combination of several parameters
including, TMB, MHC and tumor antigen expression, and
cytokines/chemokines released by the tumor. Therefore, the
strength of the antitumor endogenous immunity exerted by
TILs during the early stages of the disease could be a major
parameter significantly controlling tumor evolution. The pro-
posed immune classification of colorectal cancer patients
based on the density, type and localization of TILs (compris-
ing the “immunoscore™) has a prognostic value that is supe-
rior to the standard TNM classification [9]. Considering that
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the immunoscore reflects to a great extend the magnitude of
the anticancer endogenous immune response, it is imperative
to identify cellular immune signatures functioning not only
as reliable prognostic factors, but also predicting responses
to therapeutic treatments as this has been shown in neoad-
juvant and adjuvant chemotherapies in breast and colorectal
cancer.

TILs in breast cancer

Among the various molecular subtypes in breast cancer,
those characterized as triple-negative or HER2-positive, in
their majority have dense immune infiltrates [34]. There are
studies to show that strong infiltration of lymphocytes in
the tumor tissue (occasionally designated as lymphocyte-
predominant breast cancer) may predict response to neoadju-
vant therapy and also may have a significant prognostic value
after adjuvant chemotherapy [35]. This is an important issue
which is in line with recent clinical reports showing that
chemotherapies can induce clinical benefit if successfully
activating the endogenous TIL-mediated antitumor immu-
nity. There is now an increasing body of reports to show that
chemotherapy can exert beneficial effects within the tumor
immune microenvironment through various mechanisms
including the increase of (i) CTLs and NK cells function:
(ii) Th1 cytokine release; (iii) tumor cells immunogenic-
ity; and (iv) macrophages/DCs antigen presenting capacity.
Chemotherapies may also promote antitumor immunity via
mechanisms decreasing the densities of Tregs and MDSCs,
as well as the release of suppressor enzymes [36-39]. In
particular, chemotherapeutic drugs applied for breast cancer
treatment, such as anthracyclines and taxanes, are efficient
in triggering immunogenic tumor cell death, thereby trig-
gering an immune response in TILs via cross-presentation
of tumor antigens by mature DCs [37]. In similar lines,
Denkert et al. [40] studied intratumoral lymphocytes in
pretherapy core biopsies of breast cancer patients receiving
anthracyclines/taxane-based neoadjuvant chemotherapy and
reported a dependence of pathologic complete responses on
lymphocytic infiltrates. The authors proposed a re-activation
of the endogenous antitumor immunity via presentation of
tumor protein antigenic epitopes released by chemotherapy-
induced tumor cell death. This suggested that chemotherapy
may function as an immunopotentiator in patients whose
tumors have triggered endogenously antitumor immune
Tesponses.

Cyclophosphamide and gemcitabine, which are also
being used for breast cancer treatment, indirectly stimulate
TIL-mediated adaptive immune responses via reduction of
immunosuppressive elements [41]. Hence, chemotherapy,
besides being tumoricidal, may additionally have an immu-
notherapeutic effect via stimulation of immune responses
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in TILs leading to complete clinical responses [42]. Con-
sequently, it is conceivable that the endogenous antitumor
immunity in the form of TILs confirms the presence of
underlying immune pathways in breast cancer supporting
the notion that this type of cancer is immunogenic and ame-
nable to immunotherapeutic regimens. Because different
immune-cell infiltrates may induce variations in clinical
response rates during systemic therapies, it is important to
analyze quantitatively as well as qualitatively TILs in the
various compartments of breast tumors to be able to use
them as potential prognostic and predictive biomarkers. Nev-
ertheless, clinical studies are needed with a special focus
on combinatorial treatments to determine the sequence and
dosing of chemoimmunotherapies based on the assumption
that the kinetics of development of antitumor responses are
critical for the magnitude of clinical responses. To this end,
we should keep in mind that despite robust clinical efficacy
such combinatorial modalities may induce significant toxic-
ity. Therefore, it is imperative to design trials to define the
minimal dosage of combined chemoimmunotherapeutics
causing maximal immune activation with minimal toxicity.

Differential distribution of immune
infiltrates in the tumor compartments

The complex interactions between immune infiltrates and
the tumor microenvironment is very crucial for determining
tumor progression and clinical outcome. In various types of
cancer, the type and densities of immune subsets have been
associated with clinical outcomes. In the majority of human
cancers increased densities of CD34, CD8+ and memory
CD45RO+ T cells in the various tumor compartments are
associated with favorable prognosis. In colorectal cancer,
densities of CD8+ T cells were decreased along with tumor
progression, suggesting that intratumoral immune signatures
can function as potential markers predicting tumor relapses
and overall survival [9]. Nevertheless, this concept may
not be unambiguous since in some malignancies, including
B-cell lymphoma, Hodgkin lymphoma and clear cell renal
cell carcinoma, high densities of tumor-infiltrating CD8+
T cells have been associated with poor prognosis [6]. Cer-
tainly, the prognostic value of CD8+ T cells may be influ-
enced by other types of immune-cell infiltrates capable of
negatively regulating their functional program. This could
also represent another type of acquired immune resistance
whereby tumor cells, under immune pressure by high density
cytotoxic CD8+ T cells, attract intratumorally suppressor
elements to counteract such an immune attack, or become
immune-resistant by altering their phenotype. Therefore,
detailed information concerning not only the abundance
and type of TILs, but also their functional programs as well
as their spatial locations is needed to have a more accurate
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information of their role as prognostic biomarkers [43]. For
instance, in colorectal cancer, high densities of CD3+ T
cells at the invasive margin were significantly associated
with disease-free survival, whereas CD&+ T cells infiltrat-
ing the tumor stroma could predict breast cancer-specific
survival. Moreover, a high degree of stromal immune infil-
tration was found to be associated with increased disease-
specific survival in ER-negative/HER2-negative breast can-
cer patients [44, 45]. Notably, some groups reported that
this favorable prognosis, due to the abundance of immune
infiltrates, was dependent on the levels of “hotspots™ defined
as the co-localization of cancer and immune cells. In this
way they could identify groups of patients with low hotspot
scores who, regardless of high or low immune infiltrates,
had a similar poor prognosis [46]. More recently, Miyan
et al. studied T-cell infiltration in the various molecular sub-
types of breast cancer and found low ratios of CD8+ and
FOXp3+ T cells in TC and IM which were associated with
poor prognosis [47].

One reasonable question then 1s what causes such dif-
ferential distributions of immune cells among the tumor
compartments and how this is linked to clinical outcome. A
crucial factor that could account for this concerns the bio-
logical properties of the tumor. This is supported by a broad
range of inflammatory gene and protein signatures within
the tumor as determined by high throughput technologies.
Such signatures include information for (i) factors related
to Thl or Th2 adaptive immunity; (ii) immune effector or
cytotoxic factors; (iii) chemokine ligands, chemokines, and
adhesion molecules and (iv) regulatory molecules. These
signatures are heterogeneous among tumor types and may
contribute to differences in vascularization, high endothelial
venule (HEV) density, tumor antigenicity, tumor suppres-
sor potential and chemokine/cytokine profiles, all of which
can influence to various levels the density and function of
intratumoral immune cells as well as their spatial localiza-
tion within tumor regions predicting patient survival [48].

To this end, of particular interest is the association of
CD8+ T-cell infiltration with the immunogenic TMB.
Accumulating evidence suggests that patients’ tumors with
somatic nonsynonymous coding mutations have elevated
expression of tumor-specific neoantigens and elevated
counts of CD8+ TIL [49, 50]. Among the dense CD8+
T-cell infiltrates, are tumor-reactive clones recogniz-
ing tumor expressed neoantigens [5, 51]. Nevertheless, it
appears that missense mutations generating endogenous
tumor reactivity are relatively rare. This is due to the fact
that only few mutations per tumor are immunogenic, and
tumors with a higher mutational burden have increased
chances of expressing immunogenic neoantigens. However,
there are many tumors having high CD8+ infiltrates albeit
with few or no predicted immunogenic missense mutations
suggesting that in these tumors, immunogenic neoantigenic

epitopes attracting CD8+ T cells have been generated by
other conditions of genetic hypermutability, mainly includ-
ing that of microsatellite instability [52]. Alternatively,
during the process of immune editing, tumor clones with
immunogenic missense mutations may have been selec-
tively recognized and deleted resulting in the accumula-
tion of CD&+ T cells. Irrespective of the mechanism(s) that
may lead to imbalances between CD8+ T-cell densities and
mutational load, tumor areas overpopulated by tumor cells
may attract tumor-reactive CD8+ T cells resulting in the
generation of an inflammatory milieu with release of MIP-
3b attracting DCs and thus completing the picture of a sus-
tainable local antitumor immune response [53, 54]. DCs,
in turn, may facilitate the accumulation of TILs at specific
tumor compartments through generation and maintenance
of HEV intratumorally [55]. In breast cancer, HEV number
and density are highly correlated with the extravasation of
immune effector and memory T lymphocytes into the tumor,
which was correlated with improved clinical outcomes [56].
Moreover, patients with high lymphatic vessels in the IM
of their tumors had high levels of cytotoxicity and reduced
metastases [57] ascribing antitumor properties to lymphatic
vascularization via facilitated immune-cell infiltration and
prevention of metastatic invasions at the IM.

Intratumoral immune infiltrates
and signatures in patients with breast cancer

As outlined above, the spatiotemporal tumor infiltration by
immune cells is a dynamic process which depends on mul-
tiple factors released by various cells, also including tumor
cells, which attract TILs at distinct tumor areas followed
by the generation of pro-inflammatory or immunosuppres-
sive pathways. With TILs migrating to the different tumor
areas, considerable levels of heterogeneity, both in terms
of cell-types and function, are generated which suggests
that their separate and combined evaluation in well-defined
tumor regions would be valuable [32]. To this end, there are
reports to show that combined density analyses for memory
(CD45RO+) and cytotoxic markers in TC and IM could be
useful for precisely predicting tumor recurrences and sur-
vival for different patient groups in colorectal cancer [58,
59]. Although the concept of evaluating immune infiltra-
tion in breast cancer and making correlations with clini-
cal outcomes is not new, yet there have been few consist-
ent data on the differential distribution of immune cells in
the tumor areas and their combined evaluation as reliable
prognosticators. The presence of TILs in either the stromal
or intratumoral compartment was valuable for the outcome
of neoadjuvant therapies [60]. Spatial heterogeneity in the
co-localization of tumor cells and TILs was found to play
a prominent role for clinical outcome in ER-negative breast

'@ Springer

— 150 —




AHMOZXIEYMENH EPTAXIA ANAXKOIIIZHYE (REVIEW)

Cancer Immunology, Immunotherapy

cancer [43] regardless the abundance of TILs infiltration,
underlying the need to study heterogeneity of spatial dis-
tribution in addition to measuring abundance of microen-
vironmental components. Further to this, Miyan et al. dem-
onstrated differential densities of CD3+ and CD8+ cells in
the TC and IM among the different molecular subtypes of
BCa, but they did not address their clinical relevance [47].
Our retrospective analyses of CD8+ and CD163+ cells
in TC and IM as single subpopulations or jointly, provided
first information regarding the role of spatial heterogeneity
of immune infiltrates on the frequency of relapses and over-
all survival in patients with breast cancer [32]. Our study
was designed to answer novel questions. First, can combined
analyses of immune infiltrates (CD8+ or CD163+ cells) in
the tumor regions (TC and IM) provide advantages over sin-
gle region analyses for patient prognosis? Second, can the
combined evaluation of CD8+ and CD163+ cell densities
jointly in TC and IM improve prognosis? Third, how does
the immune infiltration in the tumor compartments compare
with clinicopathological parameters regarding clinical prog-
nosis? Starting with single CD8+ or CD163+ cell analyses
in either TC or IM, we could hardly find statistical correla-
tions with the frequency of tumor recurrence or survival
[except in the case of low vs high CD8+ cell densities in the
IM which correlated with disease-free survival (DFS)]. As
expected. both DFS and OS were correlated with standard
TNM staging, grade, tumor size and invaded lymph nodes.
This first part of our analyses demonstrated that neither
CD8+ nor CD163+ cell densities could contribute to prog-
nosis when separately analyzed in either TC or IM. By ana-
lyzing each one of these subsets in TC and IM, we found that
high densities of CD8+ cells in the TC concomitantly with
low ones in the IM (referred to as HL) predict significantly
better DFS and OS compared with the inverse densities of
CD8+ cells in the combined tumor regions (i.c., CD8+ low
in the TC and CD8+ high in the IM; referred to as LH) [32].
This suggests that CTL (assuming that in our case the CD8+
cells are cytotoxic) represent a prognostic biomarker, and
further delineates the importance of their spatial distribu-
tion in high or low numbers, which can help refining their
predictive capability on patients’ clinical outcome. Interest-
ingly, when DFS and OS were assessed based on CD163+
cell densities, patients with LH densities (i.e., TC low and
IM high densities) had significantly increased DFS or pro-
longed OS compared to patients with the inverse densities
of CD163+ cells, namely high in TC and low in IM (HL).
Next, we assessed these CD84 and CD163+ cell density
profiles for complementarity. The patients were separated
into 2 groups. The Ist group included patients with CDSHL
or CD163LH (also including those patients with CD8HL and
CD163LH); this constituted the favorable combined immune
signature (FCIS). In the 2nd group we have included patients
with CDSLH or CD163HL (and patients with CD8LH and
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CD163HL, but not CDS8HL or CD163 LH); this consti-
tuted the unfavorable combined immune signature (UCIS)
(Fig. 1). We found that the combined immune signatures
had a much higher prognostic significance for both DFS and
OS as compared to the single ones. Given that this type of
analyses was performed with the total patient population, we
were keen to analyze the prognostic value of FCIS vs UCIS
in subgroups of patients based on their clinicopathologic
characteristics. Our data consistently showed that the FCIS
had a robust favorable prognostic value in patients with poor
clinicopathologic parameters: patients having the FCIS and
poor clinicopathological parameters (i.e., undifferentiated
grade 3 tumors, large T2,3 tumors, invaded lymph nodes,
and advanced disease) had similar DFS and OS with patients
having favorable prognosis (i.e., grade 1,2/T1 tumors, non-
invaded lymph nodes and early disease) [32]. Ongoing stud-
ies in our laboratory show that, in the vast majority of these
patients, high CD8+ cell densities in the tumor compart-
ments (TC and/or IM) are accompanied by high densities
of FoxP3+ cells which could be explained as a mechanism

Unfavorable (UCIS)

Favorable (FCIS)
R Y

Al ¢ ~
4 increased OS and DFS

J decreased OS and DFS
(0_ Macrophage 0 D8+ Teall

Fig.1 A Schematic representation of intratumoral FCIS and UCIS.
The former is characterized by high CD8+ cell densities and low
CD163+ ones within the TC combined with inverse densities for the
same subsets in the IM. Mechanistically this could be explained via
chemical gradients consisting of chemokines released by the tumor
cells which attract CD8+ cells into the TC leaving only sparse CD8+
cells in the IM. In contrast, CD163+4 cells are not affected by such
gradients thus remaining in the IM and allowing the CD8+ cells in
the TC to develop efficient antitumor reactivity resulting in improved
clinical outcomes. In the UCIS the intratumoral cellular densities are
inverse (i.e., low CD8+ and high CD163+ cell densities in the TC
combined with high CD8+ and low CD163+ cell densities in the IM)
which may be explained by different chemokine gradients through
different tumor-released chemokine patterns
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of acquired immune resistance. This was supported by data
showing that low densities of CD8+ cells in these compart-
ments did not attract high numbers of FoxP3+ cells and this
was correlated with favorable clinical outcomes.

Future perspectives

Advances in tumor biology along with improvements in
our understanding of the dynamic interplay between the
immune system and tumor cells are of pivotal importance
for disease evolution. Reports from various clinical trials
offer now accumulating evidence to propose a link between
divergent tumor biology with the composition of tumor
microenvironment and activation of tumor-specific adap-
tive immunity. The majority of cancers at diagnosis may
have evaded immune surveillance, but nevertheless, resid-
ual anticancer immune responses in the form of preexisting
immunity could have significant prognostic and predictive
roles. Although this has been explored in many cancer types,
including breast cancer, ongoing investigations on the con-
tribution of the tumor microenvironment to prediction and
prognosis will surely provide additional fundamental infor-
mation. So far, knowledge derived from the immune contex-
ture of a tumor yields information on the spatial distribution
of immune infiltrates which undoubtedly improves standard
clinicopathological criteria for clinical outcomes. Our stud-
ies have an important contribution to this, demonstrating for
the first time that differential densities of immune infiltrates
jointly assessed in the TC and IM have a robust prognostic
value in breast cancer patients with poor clinicopathological
parameters. To this end we have shown that favorable prog-
nostic features include the dense presence of T-lymphocyte
subsets supporting cytotoxic responses (e.g., CD8+ cells) in
TC along with low densities of immunosuppressive elements
(e.g.. CD163+ cells) combined with the inverse cell densi-
ties in IM (i.e., low CD8+ and high CD163+ cell densities).
Of course, our findings do not preclude other types of cells
with prognostic significance in the tumor microenvironment.
Thus, clinical research should focus to further evaluation of
the potential prognostic and predictive role of cells consti-
tuting the preexisting immunity in tumors. Through this, we
may have better chances to select patients who most likely
will benefit from therapeutic modalities targeting immu-
nomodulatory molecules to reinforce the endogenous anti-
tumor immunity.

Another important aspect that should be explored for bio-
marker discovery is that of T-cell functionality. It will be
namely essential to identify CD8+ T cells capable of mediat-
ing antitumor cytotoxic responses and not being anergic or
exhausted. T-cell functionality depends on the expression of
immune checkpoints mostly as a result of increased tumor
mutational load and expression of neoantigens [50, 61]. The

latter represent another factor which strongly impacts the
outcome of intratumoral immune responses. Depending on
the modus of their expression, neoantigens may influence
such responses in opposite directions: tumors exhibiting
clonal expression of neoantigens have an increased like-
lihood of responding to checkpoint blockade and highly
clonal tumors are more immunogenic than their more het-
erogeneous counterparts [5]. The latter only poorly respond
to immunotherapies. Nevertheless, mutational load lead-
ing to the formation of neoantigens, is not the only factor
which may determine the outcome of an anticancer immune
response. Several studies suggested that additional biomark-
ers, including copy number alterations affecting particular
genes and signaling pathways, correlate with poor T-lym-
phocyte tumor infiltrates, and may function as valuable
predictive biomarkers for clinical outcomes after immune
checkpoint therapies [20, 62, 63]. Given that lack of clinical
responses after immune checkpoint inhibition in heteroge-
neous tumors correlates with absence or low T-cell infiltra-
tion, it is conceivable that lack of T-cell-based immunose-
lection during immunoediting results in tumors that escape
immunosurveillance. Thus, combining the mutational load
with the copy number alterations, may predict more accu-
rately clinical response to immune checkpoint inhibition.
This intratumoral network which applies for the majority of
cancers has led to the application of combined therapeutic
modalities including standard chemotherapy, targeted agents
and immunotherapies with impressive clinical achievements
in some patients [64]. Moreover, distinct immunotherapies
aiming at reversing immune suppression in the tumor micro-
environment induced prolonged clinical responses [23].

Conclusions

There is now compelling evidence on the prognostic and
predictive role of TILs. It is a general consensus that higher
numbers of TILs are linked to higher probability to achieve
clinical responses. In the light of the impressive clinical
results with immune checkpoint inhibitors based on the re-
activation of the endogenous antitumor immunity, the pres-
ence and type of TILs will be used as a guide to inform
decisions on systemic therapy. However, there is a seri-
ous obstacle which may hinder the field moving forward,
namely tumor heterogeneity may prove to be a confounding
factor towards validation of TIL prognostic and predictive
biomarkers. Inventing therapeutic modalities to generate
robust host immune response and enable tumor control are
therefore required to circumvent this problem. For this it will
be mandatory to improve our knowledge about the immune
circuits which regulate antitumor T-cell reactivity in the
tumor microenvironment to develop strategies for further
improving clinical results from cancer immunotherapies.
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Giokas, Amalia Dinou, Sonia Perez ,Graham Pawelec ,Constantin N. Baxevanis,
Christopher Shipp. “Peripheral T cell responses to tumour antigens are
associated with molecular, immunogenetic and cellular features of breast
cancer patients.” Breast Cancer Res Treat. 2016 Oct 27 [Epub ahead of print].
DOI: 10.1007/s10549-016-4037-z. IF: 4.085.

. Dimitrios K. Nasikas, George H. Sakorafas, Michael Sofopoules, Niki
Arnogiannaki. “Malignant Solitary Fibrous Tumor of the Thigh: A Case
Report”. Journal of Cancer Biology & Research 2016 Vol4 No 3.

. Farr OM, Sofopoulos M, Tsoukas MA, Dincer F, Thakkar B, Sahin-Efe A,
Filippaios A, Bowers J, Srnka A, Gavrieli A, Ko BJ, Liakou C, Kanyuch N, Tseleni-
Balafouta S, Mantzoros CS. “GLP-1 receptors exist in the parietal cortex,
hypothalamus and medulla of human brains and the GLP-1 analogue
liraglutide alters brain activity related to highly desirable food cues in

individuals with diabetes: a crossover, randomised, placebo-controlled trial.”
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Diabetologia. 2016 , Vo 59,No. 5, pages 954-965. DOI:10.1007/s00125-016-3874-
y. IF:6.023.

10. Dimitrios K Nasikas, Michael Sofopoulos, Niki Arnogiannaki, and George H.
Sakorafas. "C-cell hyperplasia as an incidental finding in a patient with
papillary thyroid microcarcinoma." International Journal of Endocrine Oncology
2015 Vol. 2, No. 4, Pages 257-262. DOI: 10.2217/ije.15.21

11. Vasileiadis I, Sofopoules M, Arnogiannaki N, Georgopoulos S. “A Merkel-cell
carcinoma metastatic to the tonsil: a case report and review of the literature.” J
Oral Maxillofac Surg. 2013 Oct;71(10):1812.e1-6. DOI:
10.1016/j.joms.2013.06.196. IF:1.7

4. Avakowvooeig: 56 (23 Awebveig, 33 EAAnvikég) pe 2 Bpafeia (1 Awebvég ko 1

Eyyopo)
BpaBeia

1. Outstanding Abstract Award. Endocrine Society annual meeting, ENDO 2016
April 1- 4, 2016 Boston, MA, USA. Il'a myv epyaocia “ GLP-1 Receptors Exist in
the Parietal Cortex, Hypothalamus, and Medulla of Human Brains and the
GLP-1 Analog Liraglutide Administered in the Context of a Cross-over,
Randomized, Placebo-Controlled Trial Alters Brain Activity in Response to
Highly Desirable Food Cues in Individuals with Diabetes”.Olivia M. Farr,
Michail Sofopoulos?, Michael A. Tsoukas, Fadime Dincer, Bindiya Thakkar, Ayse
Sahin-Efe, Andreas Filippaios, Jennifer Bowers, Alexandra Srnka, Anna Gavrieli,
Byung-Joon Ko, Chrysoula Liakou, Nickole Kanyuch, Sofia Tseleni-Balafouta and
Christos S. Mantzoros

2. B’ BpaBeio Egoappoopévng Epevvag Iatpikng Etapeiag AOnvav. 420 Etolo
[MaveAAnvio Tatpikd ZuvéSplo yia TV epyacion “AvOGOAOYIKEG «DTIOYPAPEGH EVTOG
TOV OYKOU KOl GTO TIEPLPEPIKO APA ©OG BLOSEIKTEG TIPOYVHOOT|G GTOV KAPKIVO TOV
paotov.” X. ®optng, A. Mayxaipa, X. Xapitog, N. Zetnpiadov, M. Lo@omovAog,
Boutodg, E. AvaotaconovAov, N. Apvoylavvakn, Z. TTepé¢, K. Mna&eBdavng

Mebveig Avakowvaoeig: 24 (13 g 1°-2° ovopa kot 10 ano 3" 0€om ko yapnAotepa)

1. The prognostic significance of peritumoral tertiary lymphoid structures in
breast cancer. M.Sofopoulos*, S.Fortis*, C.Vaxevanis, N.Sotiriadou,
N.Arnogiannaki, A.Ardavanis, D. Vlachodimitropoulos, S. Perez, C. Baxevanis 19"
international conference on progress in vaccination against cancer (PIVAC) 7-9 June

2019 Hellenic Pasteur Institute, Athens, Greece.
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Serum miRNA-based distinct clusters define three groups of breast cancer
patients with different clinicopathological and immune characteristics.Sotirios
P. Fortis, Christoforos K. Vaxevanis, Louisa G. Mahaira, Michael Sofopoulos,
Nectaria N. Sotiriadou, Amalia Dinou, Niki Arnogiannaki, Catherine Stavropoulos-
Giokas, Dimitris Thanos, Constantin N. Baxevanis, Sonia A. Perez. TIpokeiton va
TIAPOLOIXOTEL IPOPOPIKA Kol G Tootep 0To 4th Symposium on Advances in Cancer
Immunology and Immunotherapy. Athens November 29- December 1, 2018.

. A comprehensive clinicopathological evaluation of the oncosuppressor
microRNA-195 expression among breast tumours. G. Papachristopoulou, S.
Tsitsiou,N. Koufopoulos, M. Sofopoulos, E. Pigadioti, N. Arnogiannaki, A.
Scorilas. Saint Savvas Cancer Hospital, Pathology, Athens, Greece. 30" European
Congress of Pathology, Bilbao 8-2 September 2018.

. Histiocytoid/signet ring carcinoma of the eyelid. A case report of the “Monocle
Tumour”. E. Skafida, M. Sefopoulos, V. Michelis, S. Tsitsiou, N. Arnogiannaki. St.
Savvas Anticancer Hospital, Dept. of Pathology, Athens, Greece. 30" European
Congress of Pathology, Bilbao 8-2 September 2018.

. Adenocarcinoma of fetal lung type: report of a case. E. Skafida , M. Sofopoulos,
S. Simopoulou, E. Arkoumani, N. Arnogiannaki St. Savvas Anticancer Hospital,
Dept. of Pathology, Athens, Greece. 30" European Congress of Pathology, Bilbao
8-2 September 2018

Glomus tumour of uncertain malignant potential. A case report. E. Skafida , M.
Sofopoulos, S. Simopoulou, E. Kanari, N. Arnogiannaki. St. Savvas Anticancer
Hospital, Dept. of Pathology, Athens, Greece. 30" European Congress of Pathology,
Bilbao 8-2 September 2018.

Clear cell urothelial carcinoma. Report of a case. E. Skafida , M. Sofopoulos, G.
Papias, N. N. Sotiriadou, S. Simopoulou. St. Savvas Anticancer Hospital, Dept. of
Pathology, Athens, Greece.30"™ European Congress of Pathology, Bilbao 8-2
September 2018

. Tertiary Lymphoid Structures in breast cancer: Evaluating their correlation
with tumor immune-cell infiltration and clinical outcome. Michael Sofopoulos,
Christoforos K. Vaxevanis, Sotirios P. Fortis, Nectaria N. Sotiriadou, Niki
Arnogiannaki, Alexandros Ardavanis, Dimitrios Vlachodimitropoulos, Constantin
N. Baxevanis, Sonia A. Perez. 3rd Symposium on Advances in Cancer Immunology
and Immunotherapy. Athens 2-4 November 2017

GLP-1 Receptors Exist in the Parietal Cortex, Hypothalamus, and Medulla of
Human Brains and the GLP-1 Analog Liraglutide Administered in the Context
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10.

11.

12.

of a Cross-over, Randomized, Placebo-Controlled Trial Alters Brain Activity in
Response to Highly Desirable Food Cues in Individuals with Diabetes. Olivia M.
Farr*', Michail Sofopoulos®, Michael A. Tsoukas', Fadime Dincer®, Bindiya
Thakkar*, Ayse Sahin-Efe®, Andreas Filippaios®, Jennifer Bowers?, Alexandra Srnka®,
Anna Gavrieli?, Byung-Joon Ko®, Chrysoula Liakou® Nickole Kanyuch®, Sofia
Tseleni-Balafouta® and Christos S. Mantzoros 'Beth Israel Deaconess Medical
Center, Harvard Medical School, Boston, MA, *St. Savvas Anticancer-Oncology
Hospital, *Harvard Medical School/ Beth Israel Deaconess Medical Center, “Harvard
Medical School/ Beth Israel Deaconess Medical Center, Boston, MA, °Harvard
Medical School/ Beth Israel Deaconess, °University of Athens, Medical School,
'BIDMC, Harvard, Boston, MA. Qutstanding Abstract Award. Endocrine Society
annual meeting, ENDO 2016. April 1-4, 2016 Boston, MA, USA.

Linking tumor with systemic environment in the search for novel biomarkers in
breast cancer Sotirios P Fortis', Louisa G Mahaira', Michael Sofopoulos?,
Nectaria  Sotiriadou?, Christoforos Haritos!, John F Voutsas',Nikolaos
Anastasopoulos’, Niki Arnogiannaki?, Christopher Shipp®, Graham Pawelec®, Sonia
A Perez', Constantin Baxevanis' ' Cancer Immunology and Immunotherapy Center,
Saint Savas Cancer Hospital, Athens, Greece * Pathology Department, Saint Savas
Cancer Hospital, Athens, Greece * Tuebingen University Hospital, Tuebingen,
Germany 30" Annual Meeting and Associated Programs of the Society for
Immunotherapy of Cancer (SITC 2015) National Harbor, MD, USA. 4-8 November
2015

The value of tumor infiltrating lymphocytes (TILs) as prognostic/predictive
biomarkers in patients with breast cancer (Bca) S. P. Fortis ' , C. Haritos' , M.
Sofopoulos® , N. N. Sotiriadou” , N. Anastasopoulos' , M. Papamichail' , S. A.
Perez' , C. N. Baxevanis" 1.Cancer Immunology and Immunotherapy Center, Saint
Savas Cancer Hospital, Athens, Greece. 2.Saint Savas Cancer Hospital, Pathology
Department, Athens, Greece.4th European Congress of Immunology (ECI) Vienna
6-9 September 2015

Liquid biopsies as tool for prognostic/predictive biomarker discovery in Breast
Cancer patients S. P. Fortis' , L. Mahaira' , N. Anastasopoulos' , C. Haritos' , M.
Sofopoulos’® , E. Iliopoulou' , 1. Kalogeropoulou', S. A. Perez' , C. N. Baxevanis' ;
1. Cancer Immunology and Immunotherapy Center, Saint Savas Cancer Hospital,
Athens, Greece 2.Saint Savas Cancer Hospital, Pathology Department, Athens,

Greece. 4th European Congress of Immunology (ECI) Vienna 6-9 September 2015
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13.

14.

15.

16.

17.

18.

Intratumoral and systemic immunity as prognostic biomarkers in patients with
breast cancer Fortis S.P. ' , Sotiriadou N. * , Sofopoulos M. * , Haritos C. ',
Arnogiannaki N.?, Anastasopoulos N. !, Pawelec G.? ,Papamichail M. ', Perez S.A.
!, Baxevanis C.N.'; 1.Cancer Immunology and Immunotherapy Center,Saint Savas
Cancer Hospital, Athens, Greece, 2.Saint Savas Cancer Hospital, Pathology
Department, Athens, Greece, 3.Center for Medical Research, Eberhard-Karls-
Universitit, Tiibingen, Germany Cancer immunotherapy (CIMT) 13" Annual
Meeting May 11-13, 2015 Mainz, Germany

A rare finding of a synchronous adenocarcinoma and leiomyosarcoma of the
uterus N.Koufopoulos', M. Sofopoulos', N. Arnogiannaki', N. Koureas®, D.P.
Carrer®. Paraoulakis®, D. Zygouris®, C. Grigoriadis’, N. Mylona', E. Terzakis® '
Pathology, Oncological Hospital of Athens “Saint Savvas”, Athens, Greece.
*Gynaecology, Oncological Hospital of Athens “Saint Savvas”, Athens, Greece The
18" ESGO International Meeting Liverpool, UK, October 19-22, 2013

Pathological data on 19 cases of endometrioid carcinoma of the endometrium in
women of reproductive age. N. Koufopoulos', D.P. Carrer’, N. Koureas’, M.
Sofopoulos', 1. Paraoulakis’, G. Androutsopoulos’,N. Arnogiannaki', D.
Zygouris®,G. Derdelis’,E. Terzakis*> ' Pathology, Oncological Hospital of Athens
“Saint Savvas”, Athens, Greece *Gynaecology, Oncological Hospital of Athens
“Saint Savvas”, Athens, Greece * Gynaecology, University General Hospital of
Patra, Patra, Greece The 18" ESGO International Meeting Liverpool, UK, October
19-22, 2013

Mediastinal thymoma coexisting with intrapulmonary mature teratoma. N
Mylona, M. Sofopoulos, N. Koufopoulos, S. Tsitsiou, S. Ntoumou, N. Arnogiannaki
Department of Surgical Pathology, Saint Savvas Anticancer Hospital, Athens,
Greece . 25" European Congress of Pathology, Lisbon 31 August — 4 September
2013

Atypical pleomorphic adenoma of the lacrimal gland: Report of a case. M.
Sofopoulos, N. Mylona, N. Koufopoulos, A. Vacarciuc, V. Petrou, N. Arnogiannaki
Department of Surgical Pathology, Saint Savvas Anticancer Hospital, Athens,
Greece . 25" European Congress of Pathology, Lisbon 31 August — 4 September
2013

Post-radiation angiosarcoma of the breast: Report of a case. A. Apostolaki, M.
Sofopoulos, S. Tsitsiou, E. Pigadioti, N. Mylona, N. Arnogiannaki Department of
Surgical Pathology, Saint Savvas Anticancer Hospital, Athens, Greece . 24"

European Congress of Pathology 8 — 12 September 2012.
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19.

20.

21.

22.

23.

24.

Giant cell tumor of the temporal bone: Report of a case. N. Arnogiannaki, M.
Sofopoulos, E. Pigadioti, N. Koufopoulos, A. Vacarciuc, A. Apostolaki . Department
of Surgical Pathology, Saint Savvas Anticancer Hospital, Athens, Greece . 24"
European Congress of Pathology 8 — 12 September 2012.
Oncocytoma (oxyphil adenoma) of the lacrymal caruncle. N. Arnogiannaki,
M.Sofopoulos, A. Apostolaki, M. Gazalidou, E. Koniaris, N. Koufopoulos, A.
Vacarciuc. Department of Surgical Pathology, Saint Savvas Anticancer Hospital,
Athens, Greece . 23" European Congress of Pathology 27 August to 1 Sep 2011.
Sebaceous gland carcinoma of the eyelid with comedocarcinoma features. N.
Arnogiannaki, M. Sofopoules, M. Gazalidou, N. Koufopoulos, S. Tsitsiou, B.
Anagnostopoulou, L. Pappa. Department of Surgical Pathology, Saint Savvas
Anticancer Hospital, Athens, Greece. 23" European Congress of Pathology 27
August to 1 Sep 2011.
Basaloid squamous carcinoma of the tongue. A. Apostolaki, N. Arnogiannaki, M.
Gazalidou, S. Tsitsiou, N. Koufopoulos, M. Sofepoulos, A. Vacarciuc, E. Koniaris.
Department of Surgical Pathology Saint Savvas Anticancer Hospital, Athens,
Greece. 23" European Congress of Pathology 27 August to 1 Sep 2011.
Mixed invasive cribriform and lobular carcinoma of the breast. A case report
Arnogiannaki N., Apostolaki A., Righa M., Xecotea A., Theodoropoulou G.,
Sofopoulos M., Anagnostopoulou V., Tsitsiou S. Georgiadi E. Department of
Pathology, Anticancer Oncologic Hospital "Saint Savvas", Greece , 3™ Hellenic
Jordanian congress of Pathology Oct 29-31 2009.
Borderline Brenner Tumours of the Ovary - Report of two cases Arnogiannaki
N., Martzoukou 1., Biteli M., Negris V., Gakidis P., Michelis V., Aslanidis O,
Sofopoulos M. Department of Pathology, Anticancer Oncologic Hospital “St.
Savvas”, Athens, Greece. 22" European Congress of Pathology 4-9 September
20009.

EAMVIKEG / pn Srebveic: 15 (wg 1°-2° ovopa)
H mBavi] TpoyveoTiKl] ONUAcia TV TPLITOYEVOV Acp@oeldov Sopwv (TLS)
OTOV KOPKIVO TOL paotov. M. Zogomovlog', . ®optg’, X. Bagefavng’, N.
Tompiadov’, N. Apvoyuavvakn', A. ApSaBavne’, A. BAiayxodnuntpémovrog’, K.
Mna&eBavng® . Iépel2-1.I1aboloyoavatopikd Epyaotriplo, ILA.O.N.A. «O Ayiog
YaBBacg», 2.Kévipo Avoooroyiag kot AvocoBepa-nieiag tov Kapkivou, I'A.O.N.A.
«O Aywog ZapPoag», 3.A’ TTaBoloyikr] Oykoroyikny KAawvikr, [TA.O.N.A. «O Aylog
YapPac», 4.Epyactipo latpodikaotikng kot To&ikoAoyiag, latpikny XxoAn
EKIIA.45° Emoto ITaveAAnvio Tatpiko Zuvvédpro, 15-19 Maiov.
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OvpofnAlako KapKIVOPA TPOPOPAAGTIKOD TOTIOD: TIAPOVOLACT] TIEPLOTATIKOD.
E. Zkaoiba, M. Zo@omovAog, I. IlamaypiotonodAov, X. XipomovAov, N.
Apvoyavvakn. TTaBoAoyoavatopikd Epyaotplo ITA.O.N.A. «O Ayog Zappag».
16° TTaveAAnvio Zuvédpro TTaBoAoyikng Avatopikng, ®sooaiovikn 13-16 Iouvviov
2018.

. TpyopAdctopa pactov. 'Evag acuvijOng veomAAGPATIKOG OYKOG GE PlA OTEAVIX
evromuon. M. Xo@onovAog, E. Zkagida, X. Zipomovlov, I. ITanaypiotomovAiov, N.
Apvoylavvakn. IMaBoAoyoavatopikd Epyaotiplo IA.O.N.A. «O Ayiog Za&Bpoag».
16° TTaveAAnvio Zuvédplo TTaBoAoyikng Avatopikng, ®sooaiovikn 13-16 Iouvviov
2018.

. Apvlogidwon apvnuikn oty congo-red: pia mBavny S rayvootkn nayida. N.
Fovtag, M. Xo@omoviog, B. Mnhwvng, ZX. IMonmadodnua, K. Katoog, X.
YmmAomovAov, A. BAaxodnuntpomovAog. Epyaotiipio  IatpoSiKaoTIKNG Kol
To&wohoyiag, latpikny XxoAn, EBviko Kamodiotpioko Ilavemotipio ABnvov. 16°
[MaveAAnvio Xuvedpio [MaBoloyikng Avatopikng, @ecoaiovikn 13-16 Iovviov 2018.
. AwBnuikn pactomalbeia: mepypagry pmoag meptrrwong M. Xo@omovAog, E.
Yka@ida, X. XipomovAov, N.. Zotnpiddov, N. Apvoylavvakn ITaBoAoyoavatopiko
Epyaotpo ["A.O.N.A. «O Aywog Zappag». 16° [TaveAAnvio Zuvedpio I[abBoAoykng
Avatopikrg, ®ecoaiovikn 13-16 Iovviov 2018.

Opwdeg kapkivopa vyniov BabBpov kakonBewag pe  perafoatika
yapaktnpotika E. Zka@idd, M. Zo@omovAog, N. Zwotnpiadou, . Zipomoviov, N.
Apvoywavvakn ITaBoioyoavatopiko Epyoaotipio IA.O.N.A. «O Aylog ZaBpoag».
16° TTaveAAnvio Zuvédpro TMaBoAoyikng Avatopikng @ecoalovikn 13-16 Iouvviov
2018

. @Aowoemveppidroko Kapkivopa: toyxaio eopnupa oe 70ypoviy acBevi) M.
YogomovAog, E. Tkagida, N. KoveonovAog, K. ®pdykov, X. ZipomovAov, N.
Apvoyavvakn. Epyaotiplo I[MaBoioyikig Avatopikng INA.O.N.A. «O ATIOX
YABBAZX». 15° [TaveAAnvio Xuvedpio I[TaBoAoyikng Avatopikng 8-11 Iovviov 2016.
. Kakonfeg MecoOnAiopa IIeprrovaiov: Ileprypaen pmag mepimtoong M.
YogonmovAog, N. Kovpomovlog, E. Zkaeida, IT. TqQakov, A. Xd&ivtn, N.
Apvoyavvakn. Epyaotiplo I[MaBoioyikig Avatopikng INA.O.N.A. «O ATIOX
YABBAZX»15° TTaveAArvio Zuvédpro TTaBoAoyikrg Avatopikiyg 8-11 Iovviov 2016.
. Kokkwokottapikog oykog poaoctod N.MuAwvd, M.Xo@omovAog, X.NToLOUL,
K.Kvupkov, A.Xaivin, N.Apvoywavvakn ITaBoAoyoavatopiko epyaotipio A.O.N.A
«Ay. Zappag». 14° TTaveAAnvio Xuvedplo TabBoAoyikng Avatopiknig 18-21 Iovviov
2014.
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10.

11.

12.

13.

14.

15.

KapKIvooApKOPA 1]  COAPKOPATOEISEG KAPKIVOUA 0VP0SOYov KOOTERG
N.MuAava, M.Zo@omovAog, Z.Ntoovpouv, K.Kanatov, E.Mneypaxn,
N.Apvoylavvékn ITaBoroyoavatopikd epyootipio A.O.N.A. «Ay. Zaffag». 14°
[MaveAAnvio Xuvedpio IMaBoAoyikng Avatopikng 18-21 Iovviov 2014.

ASevoe1dé¢ KUOTIKO KOPKIVOPA — TIVEDHOVA:  TIEPLYPUQT)  TIEPUTTMOENG
M.X0@omovAog, X.Ntovpouv, N.MvAava, Y. Tottowov, E.IInyadiotn,
N.Apvoylavvékn IaBoroyoavatopiko epyaotipio A.O.N.A. «Ay. Zaffag». 14°
[MaveAAnvio Xuvedpio IMaBoAoyikng Avatopikng 18-21 Iovviov 2014.

Atono TALWOpOpPPo adévopa Sakpuikod adéva X.Ntovpov, M,Xo@0TovAog,
N.MuvAwva,  N.Kovgomovrog, Z.KoapaAng,  E.Kopkov,  N.Apvoyavvakn.
[MaBoAoyoavatopikd epyaotipo A.O.N.A. «Ay. XZd&Bfag». 14° TlaveAArvio
Yuvédpro TTabBoAoyikrg Avatopikrg 18-21 Tovviov 2014.

Kakonng o0ykog Twv VeELPIKOV EADTPOV HNE 00TIKI] Kot pafdopvoeidn
Swagoponoinon M.Xog@omovAog, N.MvAwvd, X.Ntobpov, A.BoKXPTOLOUK,
Y. XonovAov, N.Apvoylavvakn. ITaBoroyoavatopiko epyactiipio A.O.N.A. «Ay.
YaBBoac». 14° ITaveAAnvio Xuvedpio IMaBoAoyikng Avatopikng 18-21 Iouviov 2014.
Bao1KOKOTTAPOEISOVG TOTIOV KAPKIVOHA €K HEYAA®V KUTTAP®V TOL TIVEDHOVO
N.Apvoylavvakn, M.Zoeg@omovdog, X.Toitowov, E.IInyadiom, A.Kaioddn,
K.AnootoAakn. ITaBoloyoavatopikd epyootipio A.O.N.A «Ay. Zappoag». 13°
[MaveAAnvio Xuvedpio IMaBoAoyikng Avartopikng 14-17 Tovviov 2012.
Kokkiokottapikog  oykog gonfatov  N.Apvoylavvakn, M.Xo@omovAog,
Y. Toltowov, E.llnyadwwt, N.Muviwva, K.AnootoAokn. ITaBoAoyoavatopikd
epyaotnpio A.O.N.A «Ay. ZafBfog». 13° TMaveAAnvio XvveédprollaBoloyikrg
Avoatopikng 14-17 Touvviov 2012.

EAMnvikég/pn Siebveig avakovaoeilg k¢ 3° kat tAéov ovopa : 19

«MOpPlUKEG KOl OVOGOAOYIKEG LTIOYPAPEG»: Prodeikteg ot otadiomoinon
ac0evov pe Kapkivo tov pactod» . ®op¢' , X. Baéefavnc' , A. Mayaipa' , M.
TogomovAog®, A. Ntivou? , A. Ztavporovlov-I'kioka?® , A. @avog* , K. Mna&epavng'
, Z. TepéC'- 1.Kévipo Avoooloyiag kon AvocoBepameiag tov Kapkivov, IA.O.N.A.
«O Aywog Xaffag», 2.IMTaBoloyoavatopikd Epyaotipo, ['A.O.N.A. «O Ayiog
YaBBac», 3.EAANvikn Tpdamela OpgaromAakovvtiokol Aipatog, IIBEAA, Abnva,
4.18pupa Iatpofroroyikav Epevvov Akadnuiog ABnvov (IIBEAA), Afnva. 44°
Etmowo IlaveAAnvio Ioatpikd Xuvédpo, 9-12 Maiov A6nva. B’ Bpafeio
Egappoopévig 'Epevvag Iatpikng Etapeiag ABnvov
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. Madeppikég otepeotaktikeg Broyneg pactov. Tvotnuata Poyiov: SENORX
kot BLES. Ilepiypagn kot TpPOMOG £QAPHOYNG, evdel€eig-niepropiopor. Eip
T'ewpyiov' , M. MnAdtou' , A. ZovAtdrtog' , K. Mmokiov' , A. AnuntpovAdkov’ , A.
Eppavouniisov' , M. Zo@omovlog® , P. Ayyeldtov's 1.Tpnpa AlyVoOTIKAG
Maotod, TAONA. «Aylog ZafBfoag», Abnva, 2.ITaBoAoyoavatopikd Epyaotpio,
TAONA «Aylog XaBPac», ABnva 6° Zuvedplo Xuvexlopevng EmayyeApotikig
Exnaidevong ommv Aktivodiayveotikn. ABnva 6-8 Oktwfpiov 2017.

. ZUOYETION TIPOKAPKIVIKOV OAAOIDOEOV pE BabBpo smikivdvuvotntag avantolng
KApKivov. Tov paotov. Eumnepia and oykohoyko voookopeio. Eip. T'ewpyiov' , M.
MnAdtov' , K. Mnokov' , K. Wappag' , A. ZovAtarog' , N. Kpnukog' , M.
Yo@omovdog® , P. AyyeAdtov' 1.TuApa Alayvootiking Maotod, TAONA «Ayiog
ZaBpag», AbBnva. 2.ITaBoloyoavatopikd Epyoaotipio, TAONA «Aywog ZaBpoag»,
Abnva.  6°  Xuvédplo  Xvvexopevng  EmayyeApotikng  Exnaidevong  otnv
Axtvodiayvaootikn. Adnva 6-8 Oktwfppiov 2017

. LTEPEOTAKTIKI] BLoYia HAGTOL: TIOWA 1] EPPIVELA KA TIOIX T ailTix TG Tbavrg
TAPOVOIOG PHIKPOATOTITAVAOCEGV peta T ProYia. Eip. I'ewpyiov', K. Mnokiov',
K. KopBadiag', I. Kwoyrov’, M. Kologpavtla', M. Zogdmoviog’, P.
Ayyeldtov' - 1.Tpnpa Alayveotiking Maotod, TAONA «Aywog ZapBag», Abnva.
2. Xepoupyikog Topéag, KAwvikp Maotod, TAONA «Ayog Zaffog», Abnva.
3.ITaBoAoyoavatopikd Epyaotplo, TAONA «Aylog Zappag», Abnva. 20°
[TaveAAnvio AktivoAoyiké uvédplo ABrva 4-6 Noepfpiov 2016

. Nevpivopa 8Swayotov tomov. X. Xpomoviov, K. ®Dpaykov, E. Zkagida, M.
Yopomoviog, E. Kavapn, N. Apvoylavvdkn. I[TaBoroyoavatopiko Epyaotipio
I"A.O.N.A «O Ayiog ZaBpag». 160 ITaveAAnvio Zuvédpro TTaBoAoyikng AVaTopIKNG,
®ecoalovikn 13-16 Tovviov 2018

. IotoAoykog mpocdopiopag ¢ NAIKIaG KUIoen ¢ o€ e§wpTpo konon: Mobog
N npaypatikomra. K. Katocog, A. BAayxodnuntpomoviog, B. MnAwwvng, M.
YopomovAog, N. Tootag, X. @avakn, X. XmnAomovAov. Epyaotrplo
Iatpodikaotikng kot To&wkoAoyiag, Ioatpikry XxoAn, EBviké Kamodiotplokd
[Mavemotmpio ABnvev. 16° IlaveAAnvio Zuvedpio IlaBoAoyikrg Avatopikng,
®ecoaiovikn 13-16 Iovviov 2018

. Kakonleg wadeg otwokvtiopa pnpov. Naoikag A.', Tlwptlomoviov A.',
MnohoAng A", Aaparag K.', Mnaumoin H.' , Avowatou Z.', To@omoviog M.?,
Apvoyluavvakn N.%, Zokopdeag T''. 1 KAk Xepoupywkng OykoAoyiog, 2
Epyaotiplo [MaBoioyikng Avatopikng, AONA. “O Ayiog ZafBag” 30° ITaveAAnvio
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10.

11.

12.

13.

Yuvédplo Xelpoupylkng & Aiebvég xelpoupyikd ®dpovp OecoaAOVIKIOTIKY, 9-12
NoepBprov 2016

H avaykootta avigvevong G B-RAF petdd\alng o610 PETAGTATIKO
pedavopa. IMapovoiaon TG euMEPlag PAG Kot avackommon PipAloypaoiac.
I1.AwpavtomovAdog',  TL.AeokovAidn',  A.Ayopoyiavvng',  ©.Kopdywavvog’,
[L.TkovBepng’,  M.Zogdmovrog’,  N.Apvoywavwakn?,  ©.Iletpakonoviov’,
I.Zapkadag'. 6° ITaveAAvio Zuvédplo Mehavaopatog Aapioa 20-23 Oktwpplov
2016 1 KAwikn IMAaotukng Xepovpykng, A.O.N.A. “O Ayiog Xd&pBac”, 2 B’
[TaBoAoyikn kAwvikr, A.O.N.A. “O Ayiog ZaBfag”, 3 ITaBoAoyoavaTopUKO TUNHA,
A.O.N.A. “O Aywog XapBag”

Metavepiko adévopa K. @pdaykov, X. Zgomovhov, E. Zkagida, N.
Kovgpdémovdog, M. ZopomovAog, N. Apvoywavvakn. Epyoaotiplo ITaBoAoyikrg
Avatopikrig I'A.O.N.A. «O AT'IOYX XABBAX».15° TIlaveAAnvio Zuvedpilo
[MTaBoAoywkng Avatopikng 8-11 Iouviov 2016.

MiKpoKUTTAPIKO KapKivopa tov mpootaty N. Kovpomovdog, E. Zkagida, M.
YopomovAog, X. Xigomoviov, M. Oeodwpakormoviov, K. ®paykov, N.
Apvoylavvakn.  ITaBoroyoavatopikd  Epyaotipio TA.O.N.A  «O ATIOX
ZABBAZX».15° [TaveAAnvio Xvvedpro IaBoAoyikng Avatopikng 8-11 Iovviov 2016.
AVOGOMOYIKEG «DTIOYPUAPEGH EVIOG TOL OYKOD KOl GTO TIEPLOEPIKO ALPNA ©G
Brodeikteg IPOYVOONG 6TOV KAPKIVO TOL paotov. . ®optng', A. Mayaipa', X.
Xapitog!, N. Zwmpiadov” M. ZogomovAog® ,I. Bovtodc', E. Avactacomoviov ', N.
Apvoylwavvakn * , X. Tlepél ' , K. Mna&efavng '1 Kévipo Avoooloyiog kot
AvoooBepamneiag tov  Kapkivou, IA.O.N.A. «O ATTIOX XABBAX» 2
[TaBoAoyoavatopiko epyaotrplo, [LA.O.N.A. «O ATIOX XABBAZX» . (B’ Bpafeio
Egappoopévng Epeuvag). 42° Emoto TTaveAArvio Tatpiko Xvvédpio ABnva 11-14
Maiov 2016

H 15et) gpnepla pag 6TV AVIIPHETOTION CAPKOHATOV HOAAKOV HOPLOV -
IpokatapkTikn avakoivwor). I1. AsokovAidn, M. Kotpohtolov, K. Mnevetdtog,
M. ZogomovAog, N. Apvoylavvdkn,Z. Xtavplavog. 210 Kowd Xuvvédpio EAANVIKIG
Etopeiag EnavopBwtikig Mikpoxeipovpyikng &EAANvikng Etoupeiag Xelpoupyikrg
XeptoL kot Ave Akpov 19-21 NoegpBpiov 2015 Iwavviva.

‘Oykot Baong kpaviov II. AsokovAibn, M. ZkoAapikov, M. Zo@odmoviog, K.

Mmnevetatog, I. Zapkadag, X. Ztavplavog. 210 Kowvo Zuvédpro EAAnviknig Etanpeiag
EnavopBwtikng Mikpoyelpovpyikng &EANvikng Etaipeiag Xepovpykng Xepov
Kot Avew Akpov19-21 Noegpfpiov 2015 Iodvviva.
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14.

15.

16.

17.

18.

19.

‘Oykol Tpiymtov ke@aAng I1. T'ewpyavtdae, I1. AcokovAidn, M. Kotpatowov, M.

XogomnovAog, I Zapkadag, . Ztavplavog.11o IMaveAArvio Xvvedplo IMAxoTIKNG
EnavopButikng & AoBntikng Xelpovpykng 5-7 Noepfpiov 2015, @ecoaiovikn
ASEVOEISEC KUOTIKO KAPKIVOPX HACTOD HE KOAVSPOPATOEISEG TIPOTLTIO
avantoéng K.Anootoldkn, X.Toitowov, E.IMnyadiotn, M.Zoeomoviog, A.Ilanmng,
N.Apvoywavvakn IMaBoAoyoavatopikd epyaotipio A.O.N.A «Ay. ZapPoag». 13°
[MaveAAnvio Xuvedpio [MaBoloyikng Avatopikng 14-17 Tovviov 2012.
YaloerSomorovpevog §0xk18adng oykog Bvpeoerdovg adéva K. AmootoAdkn, E.
IIyadiov, X. Toitoov, M. ZogomovAog, A. Tlammd, N. Apvoylavvaxn.
[TaBoAoyoavatopiko epyaotrplo A.O.N.A «Ay. Zappag». 13° ITaveAAnvio Xvvedplo
[MaBoAoyikng Avatopikng 14-17 Tovviov 2012.

Apaptopa vedpova TEPLYpa@r] 800 mEpTTOoE®v. N.Apvoylavvakn, A.Dedad,
AK.ATTOGTOAGKN, I®codwpomnovAov, M.Zo@omovAog, N.Kov@omnovAog,
M.I'aloAibov, Amoo.Aovviong, K.Baowiikog. IMaBoAoyoavatopikd Epyaotpio,
EAMnviké Avtikapkiviko Ivotitovto, Noookopeio «O Aylog Zafpoag», AbBnva 12°
[MaveAAnvio Xuvedpio I[MaBoAoyikng Avatopikng @ecoaiovikn 16-19 Iovviov 2010.
ETMAVIEG HOPQEG AEIOHVOUATOV TG HINTPAG, TEPYPAQT] £&1 MEPUTTOCEDV
N.Apvoyavvakn, AwK.AnootoAdkn, A.®eda, M.'alaAidov, M.Xog@omovAog,
IBgodwpomnovAov, N.Koveomoviog, M,Pryya, II.T'akiéng. ITaBoAoyoavatopiko
Epyaotiplo, EAANvikO Avtikapkivikd Ivotitooto, Noookopeio «O Aylog aBBogy,
AbBnva. 120 TTaveAAvio Xvvédplo TTaBoroyikng Avatopikng Oesooaiovikn 16-19
Iouviov 2010.

IIpotonadig Aépeopa ®oNKNG, MEPLypaPT) pPrag TEPITTOOTG N.ApVOyLovVVAKT),
Aw.Anmootohdkn, A.®Pedd, T.OsgodwpomovAov, M.XogomovAog, I.Maptlovkov,
A.Zexotéa, A.Bakaptolovk. TlaBoAoyoavatopikdé  Epyaotiplo, EAAnviko
Avtikapkiviko Ivotitooto, Noookopeio «O Aytog ZaBag», ABrva. 120 ITaveAAnvio

Yuvédpro TaboAoyikng Avatopikng @ecoaiovikn 16-19 Iovviov 2010.

5. Zvppetoyn og Epsovnuka [poypappata: 1

YuppeTox o¢ TaBoAOYOaVATOHOG OTO EPEVVITIKO TIPOYPaApHA pe TitAo «H avocoAoyikr)
“TOTOTNTA” EVTOG TOV OYKOL KOl GTO TIEPLOPEPIKO alpix oav PLOSEIKTEG TIPOYVHOOT|G GTOV
KOPKIVO TOD HAGTOO», emyopnyovpevo omo t [evikn [pappoateia ‘Epevvag kot
TexvoAoyiag: pe kwdikdé ITET GER_1968 (akpwvopio ISPEBREAST), ano 1o omnoio €youv
pokLYiEl 8 avakownoelg (5 Siebveig ko 3 eyyopleg) kKot 3 €pPyacieg TOL EYOLV
Snpooievdetl oto meprodiko Breast Cancer Research, Cancer Immunol Immunother

kot oto J. Immunother. Cancer.
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I’ EXtond vtk §paotnplotnta k¢ EKoSEvopEVOg

1. Meteknaidevon og Kévipo/Kévipa EAAGSag 1] €0 TepKoD petd Tt ANYn Ttithov
aidikontag:

Meteknaibevon Sapkeiag 9 unvaov (Avyovotog 2014 - Mdéuog 2015) oto Epyaotplo
Latpodikaotikng kot To&ikoAoyiag g latpikng XxoAng tov EBvikod ko Kamodiotprakon
[Mavemotnpiov ABNVOV 0 VEKPOYLEG-VEKPOTOHNEG Katl  1oTotaBoroyikég  e€etaoelg

VEKPOTOHIK®OV TAPACKEDAGHATOV.

2. apakoAovON oM PETEKTANSEVTIKOV §pacTnpLoTHTOV

Meta ) Aqymn tithov eidwkotntag: Accreditation: 543 popra Xvveyilopevng Iatpikig
Exnaidevong (ZIE-CME-CPD) 451 a6 ouvédpio/oepivapia Kat 92 and amno S1a6uKTIOKD
(online) mapakoAovBnomn kot peténelta e§€taon oepvapiov e akadnuiog United States
and Canadian Academy of Pathology (USCAP). Zupnepthappavovtat:

ITaveAAnvia ovvedpira ITaBoAoyikijg Avatopikiig

IMavevpomaika covedpra ITaboloyikng Avatopikng

ITpw ano ) Aum tov tithov Tn¢ eaidikomtag: Accreditaion: 401 popra Zvveyi{opevig

Iatpwkng Exnaidevong (LIE-CME-CPD) ota onoia cupneptAapfavovrat:

Exnondevtikd mpoypappa Moplakng IMaBoAloyikng Avatopikng (12/2009-6/2013-E&
e&apnva vo  popen Npepidwv pe €81 Saré€elg ava nuepida). 1" Evotnta: Apyxég
Moplakng kot  Kottapikng BloAoyiag. 2" Evomrta: Texyvikég Moplokng Kot
Kuttapikng BloAoyiag. 3" Evotnrta: Mopuakr IotonaBoAoyia / [TaBoAoyikny Avatopikr).
Meteknmondevtikad Mabnpoata A' Epyaotnpiov [TaBoAoyikng Avatopikng (moAvdplBpa)
[MaveAAnvia Zuvédpia TTabBoAoyikrg Avatopiknig (3)

[Mavevponaikd cuvédpla ITaboAoyikng Avatopikng (2)

A’ AMAeG TANPOQOPIEG:
Eéveg YAOOOoEG
ItaAikd (Aprota — [Mavemotnpiako emninedo)
AyyAikd (IToAb KaAd-Advanced Certificate)
I'voon H/Y
Linux OS (Ubuntu), Windows OS (XP,Vista,7),
Open/LibreOffice Impress, Open/LibreOffice Writer, Microsoft Word, Microsoft
Powerpoint, GNU Image Manipulation Program (GIMP). Automatic Camera Tamer (ACT-
1) Version 2 photomicrographic process software. Leica LAS EZ photomicrographic

software. ImageJ (cell/particle measurment and analysis). Jamovi statistical software
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Tavtotnra ORCID: orcid.org/0000-0001-8084-4307
Researchgate: https://www.researchgate.net/profile/Michail_Sofopoulos
MEAOG EMOTHOVIKOV ETALPLOV
*  EAnvikn Etopia [TaBoAoyikiig AVaTopIKng
*  Evponaikn Etopia ITaBoAoyikng Avatopiknig - European Society of Pathology (ESP)
* AweBvng Etaipia AeppatonaBoloyiag- International Society of Dermatopathology (ISDP)
*  AweBvnrig Etanpia ITaBoAoyioag Maoto0 - International Society of Breast Pathology (ISBP)
* Etapia TMaBoroyiag Taotpeviepikov “Rodger C. Haggitt” - Rodger C. Haggitt
Gastrointestinal Pathology Society (GIPS)

Researchgate QR Code ORCID QR Code
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