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MNEPIAHWH:

ANOZOIZTOXHMIKH EKDPAZH NPQTEINQN EAErXOY TOY ANOZONOQIHTIKOY ZYSTHMATOZ (Immune Checkpoint
Proteins) ZE AIQENEIZ ME KAPKINO TOY MAZTOY: NPOrNQITIKH ZHMAZIA, ANATOMIKEZ KAl KAINIKO-
EPFAZTHPIAKEE ZYIXETIZEIZ.

Ewoaywyn:

O kapkivog Tou paotol anoteAei tv kupiapyn attia Bavatou and Kapkivo oTig Yuvaikes naykoouiwe. O tpuid
apvnTkog kKapkivog Tou paotou [triple-negative breast cancer (TNBC)] anoteAel évav poplakd unédtuno nou
Xapaxtnpiletal and anovoia ékdpaong olotpoyovikol unodoxéa [estrogen receptor (ER)], mpoyeotepovikol
vnodoxéa [progesterone receptor (PgR)] kat tou unodoxéa timou 2 Tou avBpwnivou embepuikol au§nTkou
napdyovra (HER2) kat avrutpoownetel To 10-20% TOoU 0UVOAOU TWV TEPUTTWOEWV. H TpOyvwon yia Tov TpUthAd
QapVNTIKO KAPKIVO TOU MOTOU ival SUCUEVESTEPN OUYKPITIKA pe GAAOUC UTIOTUTIOUC, TOOO efattlag TG «EmBETIKNGH
BloAoykrig Tou ouuneptdopds (thon yia taxeia avantuén kat petaotatikn Staonopd) aAAd kal tng aduvauiog
epapuoyng ELBIKWY OTOXEVHEVWY BEPURELDY YEYOVOS TTOU MEPLOPITEL ONHAVTIKA TIC BEPANEUTIKEG ETUAOYEG TWV
aoBevwv

Muot uTIoOHASa TWY TPUTAG CPVNTLKWY KOPKIVOU TOU MAOTOU Xapaktnpiletal and avoooloyikr) EVEpyonoinon kat
éxdppaon Blodeiktwy mou mPoPAENOUY BETIKY AVTATOKPLON OTOUG AVATTOAELC onNueiwv EAEYXOU TOU QVOCOTOUTIKOU
ouvotriparog (immune checkpoint inhibitors/ICls).

Itoyor tng MeAéTng:

1. H 8iepevvnon tng ouxvotnTag ékdpacns Kot TPoyVWOoTIKAG onuaciag twv akoAouBwy Lopiwv eAéyxou Tou
avooomnowntikol cuotripatog (immune checkpoint proteins): IDO-1 / CTLA-4 / PD-L1

2. H 8iepelivnon ouoxeTicewv Petady tng ékdpaong Twv popiwv IDO-1 kat CTLA-4 pe tnv ékdpaon twv PD-1 kat PD-
L1 mpwrewvwv.

3. H Swepedivnon g Stadopag EkPpacng Twv avwtépw Hopiwv otov Kapkivo Tou paoctol aAld kal ot deiypata
ducLohoyLkol (Un KapKLWIKOU) LoTol palikol adéva.

4. H diepelivnon ¢ MPOYVWOTIKAG ONUaciag Twv avwTtépw Hopiwv otoug Stddopous uMOTUNOUG Tou Kapkivou Tou
paotou.

5. H Siepeivnon ouoxetioewv petady tng ékdpacng twv popiwv IDO-1 kat CTLA-4 pe Ti§ UTtOAOUTES
KALVLKOEPYOLOTNPLAKEG MAPAUETPOUG TWV ACBEVWV.

AcBeveiq kot M£Bodog:

H napovoa peAétn 8a nepapfdvel 100 aoBeVE(C HE XEWPOULPYAOIHUO KapKivo paotol. Na tnv Loaywyr Toug
otn ueAétn, ol aoBeveic Ba mpéneLva MAnpouv ta akdAouBa kpltripla:

1. Ynoyeypappévn ¢oppa cuykatabeong

2. HAkio >18 étn katd tnv eyypadn

3. XelpoupynBévia MpwIHo KapKivo Tou paotol

4.AaBeoydtnTa MARpwv KAWVIKOTIABoAoyoavatopikwy Sedopuévwv kat anodnkeupévwy FFPE LOTOAOYIKWY
Sewypdtwy.

H otadionoinon twv acBevwy Ba yiver olpdwva pe 1o cuotnua katartafng TNM (8n £kdoon) tng American Joint
Committee on Cancer (AJCC) kat tn¢ International Union against Cancer (UICC).

Ma v extéleon NG avoooLoToxXnukiG HEAETNG, Ba xpnowonownBolv anobnkeupéva LOTOAOYIKG UAKA Kapkivou
TOU HaOTOU, poviponowpéva ae $opudAn kat epnedwpéva oe napadivn (FFPE blocks).



XpovoSidypappa kaw AnoteAéopara: H avwtépw pehétn avapévetar va Siapkécel ouvoAika tpia (3) xpovia. Ito
XPoVikG auto Siaotnua Ba €xet ohokAnpwlel n koraypadn OAwv twv Sedopévwy, n Sevépyeia g
OQVOCOLOTOXNHIKIG HEAETNG, OL OTATIOTKEG AVAADCELS KABWS Kat n efaywyry CUPNEPACUATWY Kat N ouyypadr
kat untoBoAr} Twv arotedecpdtwy yia Snupooievon (oe eAAnvika kan §éva cuveSpla kat 0 §EVOYAWOOQ LATPIKA
nepodika tou PubMed).



SHORT ABSTRACT OF THE PROTOCOL

1. Title

Immune Checkpoint Proteins Expression in patients with Breast Cancer: Prognostic Significance and Correlation with
clinical and pathological parameters

2. Introduction

Indoleamine 2,3-dioxygenase 1 (IDO-1) is a tryptophan-catabolizing enzyme normally expressed in dendritic cells (DCs)
but also in various human cancers. Its biologic behaviour has been described as “versatile”, as it may suppress or
enhance the immune response of the host, depending on the presence or absence of other molecules in the
microenvironment. Furthermore, its expression has been correlated with a worse prognosis in some cancer types,
such as lung cancer.

A subset of triple-negative breast cancers (TNBCs) is characterized by immune activation and the expression of
biomarkers predicting positive response to checkpoint inhibitor immunotherapy. The programmed death-ligand 1 (PD-
L1) inhibitor atezolizumab, in combination with nab-paclitaxel, is an FDA-approved treatment for unresectable locally
advanced or metastatic PD-L1-positive TNBC, while the PD-1 inhibitor pembrolizumab, in combination with
chemotherapy, has been approved by the FDA for treatment of lacally recurrent unresectable and metastatic PD-L1-
positive TNBC.

3. Specific Aim(s) with hypotheses
The primary aim will be to investigate the prognostic significance of IDO-1 expression in breast cancer patients.

Secondary aims will include the investigation of potential associations between IDO-1 expression and various patient-
and tumor-related clinicopathological variables, including PD-L1 expression.

Hypothesis: IDO-1 expression confers a worse prognosis in TNBC and is co-expressed with PD-L1
o Significance (Why is your question important?)

The study objectives are of increased clinical and therapeutic relevance, given the aggressiveness and limited
therapeutic options of the breast cancer subtype investigated, its immunogenicity as well as the therapeutic
implications of IDO-1 expression.

TNBC is the most immunogenic breast cancer subtype, theoretically ideal for application of immunotherapy.

The expression of IDO-1 in cancer tissues is of high clinical/therapeutic relevance, given the availability of highly
selective, potent inhibitors of indoleamine 2,3-dioxygenase 1 —either as monotherapy or in combination with
chemotherapy or PD-L1 inhibitors- which are currently tested for their efficacy in advanced solid tumors.

* Innovation (Why is the study innovative or an advance over prior knowledge?)

Very limited previous data have shown that breast cancer cells may express IDO-1; there is also a paucity of previous
data on the expression of this molecule in specific subtypes of breast cancer (BC), such as triple-negative BC, or its



correlation with other clinicopathologic parameters. Its potential co-expression with immune checkpoint molecules
such as PD-L1 or LAG-3 also remains to be investigated.

e Basic study design (e.g., cohort, case-control...)
This is a retrospective cohort study.
o Study population and assembly of patients

Female patients with operable triple-negative breast cancer (TNBC), defined by lack of expression of estrogen (ER)
receptors, progesteron (PgR) receptors as well as human epidermal growth factor receptor 2 (HER2), will be enrolled.

e Exposures and their measurement

IDO-1 expression will be the main exposure variable and will be measured using immunohistochemistry techniques in
archived formalin-fixed, paraffin-embedded (FFPE) blocks of BC tissue. Both nuclear and/or cytoplasmic staining of
tumor cells will be considered positive, as previously described. Patients will be divided in two groups: low IDO-1 and
high IDO-1 groups, using previous scoring systems.

¢ Confounders and their measurement

All possible confounding variables, such as age, smoking history/status, BMi, performance status (PS), comorbidities,
menopausal status, disease stage, tumour size, histologic type, histologic grade, axillary lymph node status and PD-L1
immunohistochemical status will be evaluated. Information on the above patient- and tumour-related characteristics
will be extracted from the medical records of patients or the pathology reports included in these records.

e Qutcomes and their measurement

The main outcome variable will be disease-specific survival (DSS) defined as the time from surgery until disease-related
death.

o Analysis plan

Following the performance of IHC for IDO-1 in archived FFPE blocks of patients, the IDO-1 IHC results (divided into low
and high groups, as detailed above) will be correlated with DSS as well as with all remaining clinicopathological
variables of patients, using univariate and multivariate regression analysis.

e Strengths/limitations
Strengths: originality of study objectives, high clinical and therapeutic relevance of results

Limitations/risks: retrospective design, difficulty in enrolling an adequate sample size due to the relative rarity of the
cancer type investigated (TNBC).



ENTYNO ZYTKATAOEZHE AZOENH KATOMNIN ENHMEPQXHZ

1. EIZAINQrH: Zag KaAoUpE va CUPPETAOXETE OTr MEAETN O Sievepyeitol e oTOXO Tt SLEPEUVNON TG EKdpaocnc Twv
npwtewwy IDO-1, CTLA-4, PD-1 KAl PD-L1 og totoloyikd Setyparta Kapkivou Tou HooToU KaBWE Kol OE (OTOAOYIKG
Selypara palikol adéva (un kapkwikoL).

2. EPEYNHTIKOZ ZIKOMOZ: H peAétn autr npoonabel va SIAAEUKAVEL TiepouTépw TN ouxvatnTa €kdpacnc KaL Ty
BloAoyikr) onpacia mpwIEiviwy o pnopel va ennpedlouy th CUUNEPIPOPE TWV KUTTAPWY TOL Kapkivou Tou pactou,
TNV QVTANOKPLON TOUG OTL XOpNyoUpEeveG Bepaneieg kay, £v TEAEL, TNV KAk ékBaon Twv acBevv. Na to okond
autd, Ba yivel CUCXETION TWV ANOTEAESUATWY TNE AVOCOICTOXNMIKAG KPpaons Twy we dvw BLoAoyikwy popiwv pe
Snuoypadikov), KALVIKOTABOAOYOQVATOMIKOUE KAl EPYACTNPLAKOUS MApPAyovIES Twy acBevav (6nwe, TLX. NAia,
UM, oTdS10 V600U, LOTOAOYLKOG TUTIOG TOU OYKOU KTA.), CUMIEPIAQUBAVOUEVNG KaLTNG AVOTOIOTOXNMUIKAC Ekdpacn
tou poplou PD-L1 o€ wotoAoyikd Seiypata.

3. AIAAIKAZIA: Xag {nteitol va Swoete tn ouykatdBsor oag yw gpeuvnuiky xpon  Selypdtwv totoloyikol
Bromtikol UAwol. Ta Snuoypadikd, KAikd, THBOAOYOaVATOMIKA, Epyactnplakd kat Bepansutikd dedopéva oag
kaBwg Kkat Ta anoteAéopata Twv avaADoEWY TwWV UEAETOUMEVWY BLoSEIKTwy Ba KATAXWPOUVTIAL QVWVUNA OF pia
KEVTPLKN nAektpovikn Bdon Sedopévwy, evwy ta oulexBévta Brodoyikd VAKG Ba kwdKOToWOUVTAL ENIONG Yia TV
MPOOTACiA TOU QNOPPHTOU Cag.

4. KINAYNOI KAl ENOXAHZEIZ: Aev undpyouv Kivbuvol yua ecdg kabwg Ba xpnowonownBolv pdvo anobnkevpéva
wtoloyika Seiypata, mov €xouv rdn CLAAEYEl yua SLayvwoTIKOUG OKOTIOUG, Kat Ppiokovtal amobnkeupéva. H
Bepancia cag dev Ba tpononownBel/ennpeacBel o kapia nepintwon and ta anoteAéopata tng perétng, kat Ba
kaBopobel and tov Bepdnovia wtpd oag avefapTiTws TWV OMOTEAETUATWV QUTWV.

5. ODEAH KAl KOZTOZ ZYMMETOXHZ: H ouppetox oag otn HeRéTn Sev ouvodeuetal and kanow emuBdpuvon. Agv
Ba oag xpewBolv onoteodmote and tig e€eTdoeLg kat Stadkaoieg mov Ba SiefaxBoiv AMOKAELOTIKA yLa EPEVVNTIKOUG
okomoug. Ta anoteAéopata tng peAétne Ba avakowwBouv otoug aoBeveic ou Ba CUPPETAOXOUV OTn pPeAéTN.

6. EMMIZTEYTIKOTHTA KAI AIAXYIH TON ANOTEAEEZMATON: O mAnpodopieg mou Ba cuykevipwBolv amd tnyv ev
Aoyw peAétn Ba eivar epruoteutikég. NMAnpodopieg tou oxetilovral pe e0dg Ba kataxwpouvral avwvupa kot Ba
TP AUEIVOUY EUTILOTEUTIKEG, TOOO Katd T S1apKeELX 600 Kot HETE TNV OACKApwarn TG LEAETNG, EVW TO Ovoud oag Sev
Ba undpyel ota Bodoyikd Seiypata ov Ba avaAuBoulv, aAAd Ba aviikatooTadel and KAMoLov aptBud, cupdwva pe
tov Eupwnaikd levikd Kavovioud Mpootaciog Asdouévwy (MKMA — GDPR) 2016/679.Ta anoteAéopata nou Ba
MPOKU Pouv and tn MEAETN auTr EVOEXETAL VA TIAPOLCLACTOUV O EMLOTNUOVIKG ouvEDpLa i} KaL va dnpooteuBouv oe
LaTpik@ epLodika i nAektpovikd (oto Stadiktuo), aAAd xwpig avadopd oTo TPOoWNO oG KE TPOTO Nou Ba enétpene
og Tpitoug va avakaAvouv tnv tautétntd tag. Mnopeite va {ntioete mpooBaon ot mAnpodopieg mou €xouv
oUAAeyel yia €04C. Edv vopilete dti kdnowa eivat AavBaopévn, unopeite va INtrioete eyypadws ano 1o ylatpd oag va
™ SlopBwoeL fj va tn Sraypapet.

H ouppetoxy oag otnv mapovoa peAétn Sev eival umoxpewtikr. EXETe To Swkaiwpa va apvnBeite Tn cuppetoxr oag
otn peAéTn auth, xwpig emuTtwoels. Apvnon tng ouppeToxiC oag Sev cuvemrdyetal Siakomnr tng $ppoviidag mou
AapBavete and to Nocokopeio. BeBaiwbeite 0t S1oBACATE MPOCEKTIKG KAl KATAVOOATE MANPWS TO RAPOV EVIUTO.
O Bepdmovtag LaTPOG KAL TO VOONAEUTIKG TPoowTiiko eivatl otn 6iaBeon oag ywa emiivon tuxov anopwwv. Otav Ba
€xete Slapaoet 1o napov Eviumo kal eGOooV CUUDWVEITE Vet GUUPETACXETE oTnv epeuvnTk peAETn, Ba oag {ntnBei
va umoypdpete t «dfAwon cuykatdBsongy, mou avadépel OTL €XETE evNUEPWOE! OXETIKA Kol EMUTPEMETE TN
CUMMETOXN 0O,



7. AHAQIH IYTKATAGEZIHZ

“Exw Srapaoet kal katavoroet TG napandvw minpodgopieg yix t GUon, To GKond kat 1§ SLadikaoieg TG EPEVVNTIKIG
peAétng oty onoia kKaAobpal va CUPHETAoKW. Katavow ot Sev elpot UNOXPEWREVOG VA CUPHUETACKW OTN MEAETN Kal
OTL propw va anoywpfow and autr omoladirote oTiypr, Xwpis kapia enintwon otn Bepaneia pov. Eixa tnv
gukatpia Kat 1o xpovo va efeTdow av eMIBVUW VA CUMPETAOKW OTr PeAETN KABWE Kat va SLaTUNWOoW EPWTNOELS
avapopikd e tn HEAET). Zuvavw otnv £BeAOVTLKI] HOU CUPRUETOYT OTRY £pEUVA QUTH.

Ovopatenwvupo AcBevolg ocAoypaduwg Yrnoypadr Huepounvia (HH/MM/EEEE)

Ovopatenwvupo Oepdnovrog latpol Ynoypadn Huepopnvia (HH/MM/EEEE)



